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The Rio conference or biodiversity, better known as "The Earth
Summit”, was held in Rio de Janeito, Brazil in June, 1992, In this conference
the most 1mportant ISSUE resvlved was the “Conventmn on Bmlog:ca]
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of the utilization of biological resources. The Botanical Survey of India,
since its inception, has been engaged in survey, study and inventorisation
of the phytodiversity of the country, which are prerequisites to achieve
these objectives.

During the successive plan periods, the functional base of the
Botanical Survey of India was further expanded to include various new
areas such as inventorying of endemic, rare and threatened plant species;
studies on fragile ecosystems and protected areas, etc, Exploration and
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The cold desert ecosystem of North-West Himalaya is recognised
one of the very important fragile ecosystems of India. Due to opening
these cotd desert areas fo tourism and related developmental activities,
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Any change or disturbance in the biotic and abiotic components of this
unique ecosystem is bound to cause imbalance in the ecosystem, The
Botanjcal Survey of India, thus, has taken up the task of survey, study
and inventorisation of the flora of cold desert on priority.

In the above context, the present work by Dr. S.K. Murti is a
welcﬁme_step. The floristic account deals with 347 species, belonging to
103 genera under 16 families of monocotyledonous group of Angiosperms,
and is being published under the Flora of India-Series II.

It is hoped that the account will be useful to students, botanists,
foresters, environmentalists, planners and others who are interested in the
Peculiar and fascinating floristic wealth of cold deserts of Himalayas.

Botanical Survey of India N.P. Singh
Calcutta 700 001 Director



Preface

The Himalayan ranges by their location at the boundary of so many
biogeographical regions such as Palaearctic, Mediterranean, Indo-Chinese,
Indo-Malayan and Peninsular India, are one of the richest areas of India
in terms of habitat and species diversity. The cold deserts of India come
under the trans-Himalayan zone and constitute a unique ecosystem.

The cotd dcsert ecosystem of North-West Hlmalaya is chnrastensed

diurnal fluctuatmns, scanty and erratic rainfall, heavy snowfall, huwlmg
winds, ultraviolet radiation and desiccating exposure to the sun. The soil
is unable to hold water. The cold desert areas have low productivity, It
is a fact that number of species decreases as one moves to higher latitudes
and aitjtudes. As a result, the piant and animai species occur in iow densities
and need relatively larger areas to maintain viable populations. Though,
by and large, these species are adaptive in nature, increasing human pressure
and activities pose serious threat to the survival of this ecosystem and its
constituent animals and plants. The mounting human pressure and over
exploitation of natural resources have made the rans-Himalayan cold deserts
one of the world's most fragile and threatned ecosystems.
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‘biotic and abiotic units. If a qualitative as ll uanutanve anatysm of
physiography, diverse and specialised flora, economicaily useful species
of plants, rare elements of flora, the genetic diversity, high degree of
endemism, presence of allien species not only from the neighbouring regions/
countries like Tibet, Siberia, Turkestan, Afghanistan, China, etc., but also
from far off regions like Europe and Eastern U.S.A. and the remarkable
adaptations shown by the plants due to harsh ciimatic conditions, are made,
the value and uniqueness of this cold desert ecosystem become more
apparent, Botanically the area is of great interest, the vegetation being
2 sparse alpine sieppe.

The celd desert areas are under increasing pressure of the recent
rapidly expanding tourism indusiry. These areas are also one of the least



protected regions of India, as only about 4% of these is covered under
national network of protected areas.

Further, for a proper utilization of the vegetable raw material in
a developing country like India, the need for surveying the plant resources
for developing rural as welt as urban economy is often emphasised. For

this we need factual data about vegetation, flora and economic plants of
a region 1o plan and execute development-programmes. For drawing up
rational social forestry schemes also, such assessments of floristic component

of a region is essential.

ecosystem of cold desert areas has atiracted the attention of quite a few
waorkere,

e -

Charged by the foregoing and related exigencies, the task of
surveying the high altitude cold desert areas was undertaken by the scientists
of the Northern Circle, Botanical Survey of India, Dehra Duy, including
the author. The present Flora is an outcome of this extensive and intensive
survey and study of the plants of this region. The present work deals with
347 species, belonging to 103 genera under 16 families of monocot group
of Angiosperms. The work on dicot group of Angiosperms is under
preparation, which comprises about 830 species belonging t¢ about 295

genera under 72 families.

the presentation of the Flora. The second part deals with the taxonomic
treatment of the plant taxa. A comprehensive bibliography is provided.
An index to the botanical names is provided at the end of the Flora.

I express my indebtedness and gratitude to the Director, Botanical
Survey of India for allotting this project to me and providing all the facilities




for fieldwork and herbarium study. [ am grateful to Dr. D.K. Singh, Joint
Director, Botanical Survey of India for showing keen interest and time
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Map 1 : Cold desert areas of Western Himalaya (Not to the scale)
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Map 2 - Cold desert arca of Jammu & Kashmir (Mol to the seale)



MAPR OF t AHUL & 5PITE ASTRICT

Map 3 - Onld desert acea of Lahu! & Spiti in 1lunachet Pradesh (Not to the seale)
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INTRODUCTION

A desert is any of the several biomes (communities of distinctive
plant and animal tife} occurring on all continents at the dry end of climatic
gradients of decreasing water availability. Successively distributed along
these gradients are such other biomes as forest, prairies, grassiand and
steppes, beyond which lie the arid deserts. Aridity, although extreme in
many ways, is as favourable to the biological assemblage and associated
with it as those of any other biomes.

When these arid areas occur in high latitude, mainly poleward and
away from Equator and the landmass is very high in altitudinal aspects,
these are termed as cold desert, a unique ecosystem, different from hot
deserts, which are low land arid areas, confined mostly within the tropics.
Deficiency of biologically usable water results primarily from physiological
drought imposed by low temperature,

In India, the Trans-Himalayan zone lies in the rain shadow of the
main Himalayan range and is usually described as ‘High Altitude Cold
Desert’. 1t is more extensive outside the Indian territory adjoining Tibet
and in India it covers only about 2% of total land surface. Within Indian
limits butk of the cold desert ties in Ladakh region, in Jammu & Kashmir,
Lahul & S8piti, and Kinnaur (smali northern portion of Kalpa and Baspa
valleys) in Himachal Pradesh and small portions of Uttarkashi (Nelang
valley) and Chamoli (Mana and beyond and Niti beyondMalari) districts
in Uttar Pradesh i.e. northern tip of Garhwal Himalaya. The total area
of cold desert in India is approximately 98,660 sq. km i.e, about 82,665

3q. km in J. & K., about 15,000 sq. km in H.P. and about 1000 sq. km.
in U.P.

AREA AND DRAINAGE SYSTEM

The cold desert areas in India comes under the Trans Himalayan
Zone. 1t is confined to Ladakh region in J. & K., Lahul & Spiti and
Kinnaur (small portion) in H.P. and northern tip of Garhwal Himalaya i.e.
Nelang Valley (Uttarkashi district), Mana, Niti Valley beyond Malari area
(both in Chamoli district) in U.P. In J. & K. the area lies between 32°15"
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37°20' N and 72°30'-80°15' E and covers approximately 82,665 sq. km
Approximately 37,500 sq, km is under illegal occupation of Pakistan and
China. In H.P. the area lies between 31°10'-33°57' N and 76°46'-79° E
and covers approximately 15,000 sq. km. In UL.P. the area lies between
30°64'-31°46' N and 79°-80° E and covers approximately 1000 sq. km
Thus total area under the cold desert ecosystem is approximately 98,660
sq. km and lies between 30°64'-37°20' N 72°30'-80°15" E.

Western Himalaya streiches from the vicinity of Upper Nepal in the
east to an area in North where Kashmir meets China, Pakistan and
Afghanistan. The two biggest ranges are the Great Himalayan range and
the Mid Himalayan range (Lesser Himalayan range) which run paralle]
to each other and enclose between them an interminable land of plateau
and valleys, narrow, winding high and extremely arid. This land would
be a continuous sirip, were it not cut by lofty off shoots transversely thrown
out here and there by the two ranges, meeting each other across a
landscape of snow and boulders. In the inter-stices of this mesh lie the
cold deserts of Ladakh in J. & K., Lahul and Spiti, and Kinnaur (part)
in H.P. and Uttarkashi (part) and Chamoli (part) in U.P. The individual
ranges generally present a steep slope towards the plains of India and a
more gentle inclined slope towards Tibet.

Cold Desert areas of Jammu & Kashmir :
Ladakh region :

Ladakh, the largest, the loftiest and remotest district in the Indian
republic is often refered to as Dust Bowl of Earth or a Land of Rock-
tuins. It is the northernmost district of J. & K. It is one of the most
elevated inhabited regions of the earth (2900 m to 5900 m). The greatest
extent is from northwest to southeast, being about 360 km and the widest
distance is 335 km from Karakoram pass in the north to Rohtang Pass
in the south. Despite its enormous size it is among the least populated
areas in the country (3 persons per sq. km)

The natural features of Ladakh are best explained by a native term
“Changthang”, meaning the predominant high plain in the east and deep
valleys in the west. Its boundary is extremely irreguiar in outline. It is
bounded in the north and north east with Tibet, in the north west with
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Baltistan, in the west with Gilgit, Baramula, Srinagar, Anantnag and Doda
districts of J, & K. and in south with Himachal Pradesh. Most of the aseas
of the district lie in the Great Himalayan zone and three principal mountain
ranges of the Great Himalayan range stretch from south east to north west
in a parallel sequence. From the north to south these are Karakoram
range, Kailash range and Ladakh range. The Zanskar range is the fourth
range, running parallel to these ranges and belongs to the lesser or middie

85% of the area lies at 5000 metregs or more abaove mean sea lavel. The

parallel nature of these ranges determines the course of the rivers and
natural divisions of the district.

The region is approachable through high mountain passes called ‘La’.
The important ones are Zoji La (3510 m), situated about 96 km north
east of Srinagar in Zanskar range; Namika La (3900 m), Fotu La (4000
m), Khardung La (5500 m), Tanglang La (5250 m), and Baralacha
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l.  Nubra : It is the northernmost region, about 192 km long and 118

km wide, bounded by Karakoram range on the north and Kailash
range on the south.

2.  Ladakh : This is the central region, about 180 km long and 55 km
wide.

3. Zanskar : It is 108 km long and 84 km wide. It is bounded by
Ladakh on the north, Rupshu in the east, Lahul (HF) on the south
and Purik and Warle on the west.

4.  Rupshu : It is the most elevated region, and bounded by Spiti (HP)
on the south, Zanskar on the west and China in the east. It is almost
15 km long and 93 km wide.

S.  Dras, Purik and Suru : This is situated in the west of Zanskar and
together being about 136 km long and 75 km wide.



Thylacospermum caespitosum (Camb,) Schischk.
- a cushion forming species, typical of cold deserts.

Acantholimon lycopodioides Boiss - another cushion
forming species in cold deserts.



Arenaria bryophylla Fernald.
- a cushion forming species in cold desert regions.

Thermopsis inflata Camb. - a typical cold desert species.



Chang La, Ladakh - high mountain pass.

Kunzum Pass, Spiti.
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Pangong Lake, Ladakh - one of the world's highest and
largest brackish water lake,

Nubra Valley, Ladakh - typical cold desert marsh.
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Along Indus - bushy vegetation of Myricaria and
associates on flatter embankment.

Spiti river gushing through gorge



Tandi - confluence of Chandra and Bhaga rivers, Lahul valley.

Nubra Valley, Ladakh - planted Populus spp. and Salix spp.
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Alpine medows in transition zone - on way to Baralacha La, Ladakh

Upper Chenab Valley in Lahul-coniferous forests in the gullies and
‘Hop' cultivation in the foreground.



Tanglang La, Ladakh
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Pin Valley. Spiti



Aconitum heterophyllum Wall. ex Royle
- medicinally important Aconite.



Saussurea costus (Fale.) Lipsch.
- '"Kuth', an important medicinal and aromatic plant.

Humulus lupulus L.
- common under cultivation, used in 'beer’ industry



-«

Allium carolinianum DC, - common on moist slopes.



Hyoscyamus niger L. - an important medicinal plant.



Hippophae rhamnoides L.
- a very useful palnt to the people, living in cold deserts.

Melica persica Kunth - growing amidst boulders.



Dactylorhiza hatagirea (D. Don) Soo.
- a medicinally important ground orchid.



Gentiana algida Pall. var. nubigena (Edgew.) Kusn.
- frequently seen in cold deserts.

Astragalus rhizanthus Royle ex Benth.
commonly seen between rock boulder.
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Drainage system :

The main valleys lie along the water heads of Indus, Shyok, Nubra,
Zanskar, Dras and Suru rivers, which are also the main rivers of the district,
The principal part of the country is that which follows the course of Indus
from south east to north west through the greater part of the country. Indus,
the principal river of Ladakh, locally known as Singe Chhu (lion river)
has two main tributaries Shyok on the north and Zanskar on the south.

The main tributaries of Shyok are Nubra, Changi, Chemo and Lungchu,
and of Zanskar are Sungal, Tsarap and Serchu. Thus Indus, Shyok and
Zanskar, with their tributaries, form the drainage system of the district.

There are number of lakes, viz. Tso Morarl, Tsokar, Pangong etc. Pangong
is about 60 km leng and about 3.5 km wide, Lakes are land locked and
water is brackish. Hot spring abound in Ladakh, of which Puga and
Panamig are well known, Of the several valleys the Indus valley, covering
more than half of the area of the district is the most famous. Other valleys

p— ey L.
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Cold Desert areas of Himachal Pradesh :
Lahul & Spiti :

The two different geographical units beyond Rohtang and Kunzam

passes on [ndo-Tibetan border were put together to form a new district
nf Hlmachal Pradesh in 1960. Prior to this the regu:m was part of Kangra
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Kulu. The district comprises two sub-divisions, viz. Lahul, the physically
more accessible western part and Spiti, a less accessible eastern part.

The district is separated in the north from Ladakh by Baralacha range
and bounded in the east by Tibet. In the south and west lie Kulu and
Chamba districts of Himachal Pradesh respectively. Spiti is separated from
Lahul by a high mountain range, the Kunzum range running towards the
north from the Mid Himalayan range. The two valleys of Labul and Spiti
have a tenuous link over the Kunzum pass (4500 m). The sole access to
Lahul lies over the 4200 m high Rohtang pass. The Lahul-Spiti district
occupies an are of about 12,210 sq. km.
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The average elevation of the peaks in Lahul is between 4550 and
5400 m. The lowest point is about 2450 m where river Chenab makes
its exit from the district. Lahul is really three valleys in one : those of
Chandra river valley, Bhaga river valiey and their joint stream Chandra-
Bhaga river valley, which is better known outside Lahul as Chenab river
The valley of river Chandra, locally called Rangoli, has a considerable
portion comprising just snow bed near Baralacha Pass and is uninhabited.
Khoksar is the first village.

The valley of river Bhaga is locally called Gara. The upper region
of this valley also presents a deserted look. The valley of the united rivers
Chandra and Bhaga i.e. Chandra-Bhaga valley is locally known as Patan
or Manchat. This is comparatively wider, fertile and thickly populated.

forms the centre of this region and contains most of the glaciers and
torrential nullahs with intervening valleys. The region has Baralacha Pass
where roads from Zanskar, Ladakh, Spiti and Latwl mest. This is the region
where three rivers, viz. Chandra, Bhaga and Yunan rise in north east, north
west and north respectively.

Lingti plains is the uninhabited, uncultivated and deserted area of
some 260 sq. km which is situated across the Baralacha Pass towards
the north. [t has the lowest elevation of 4270 m. The streams of Lingti
and Yunan flow here before entering into Zanskar.

Spiti, in comparison to Lahul, is higher in elevation with miore rugged
and difficult terrain. The average elevation is about 4600 m. All around
Spiti are lofly mountain ranges and peaks-in the north Chocho Lang Kilta
peak (6400 m), in the east main Himalayan range, in the south Manirang
peak (4600 m), and in the West separated from Lahul by the Kunzum
range. Situated in the high altitude cold arid zone, Spiti region has very
little vegetation. It is a iypical mountain desert.

Across a broad saddle between Lahul Spiti and the routes to Tibet,
near the north eastern face of the arc, lies the Baralacha La (5300 m),

which gives both Lahul and Spiti access into each other and into Ladakh.
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Lamium rhomboideum (Benth.) Benih,
- a rare species on rocky slopes.
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Cioser to the middle of the arc, Lahul and Spiti are separated from each
other by a short offshoot of the mid Himalayan range the Kunzam ridge
with Kunzam Pass (4500 m). Across the mid Himalayas themselves are
two passes, the Hamptu Pass (4500 m) and the Rohtang Pass {4200 m).
Both these passes lead into a backyard of Lahul.

Drainage system »
Three major rivers Chandra, Bhaga and Spiti, with their tributaries,

constitute the drainage system of Lahul & Spiti. There are about 20 big
and small glaciers, including the famous Bara Shigri, Chhota Shigri,
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Pass area and flow in opposite directions. Chandra flows to the South-
east for about 85 km to a place Tandi, where it meets Bhaga. Bhaga,
flowing north west, enters the Suraj Tal Lake (5000 m), and setting out
of the lake it flows nearly 16 km in a most barren tract, then it takes
a south-westerly direction and reaches Dharcha village where it is joined
by the Zanskar river. From here, passing through Kyelong it reaches Tandi
where it meets Chandra and thereafter the combined river is known as
Chandra-Bhaga or Chenab river. It passes through Patan Valley to Chamba,
a distance of about 24 km The chief tributaries of Bhaga are Zanskar,
Milang and Baechung.

Spiti river has its source in the Kunzum range which divides Lahul
from Spiti. After about 16 km. in a south easterly direction it is joined
by a stream which drains the mountain range on either side of the Kunzum
pass. Spiti river enters into Kinnaur district where it mgets Sutlej river.

[y et el LA T
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Kinnaur :

The rain shadow areas of Kinnaur lie in Kalpa-Pangi valley towards
Murang, Jangi, leading to Shipki La and Baspa valley beyond Sangla
towards Chitkul. The northern side of Sangla is dominated by two great
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peaks, the first (6157 m) above Sangla village and the second (6610 m)
about 18 km from further or. From Sangla, Rupin Pass (4688 m) is quite
near and crossing it one can reach the Pabar valley. Another pass over
the Sangla mountain leads to Shongtong on the Sutlej. A third pass crosses
the Dhauladhar range above Chitkul to join Rupin route, At the end of
the Baspa valley one pass leads to Gangotri in Garhwal Himalaya. Near
Wangtoo the river Bhaba from Spiti joins Sutlej. From Wangtoo a path

lmr‘g o Qﬂi‘h Uﬂ"ﬂ\: alano thae Bhaha ﬂ'i..l'.ﬁ'l' The Sutlay ﬂum whisrh Artmsatan
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near the source of Indus in Tibet, enters Kinnaur district near Shipki La.
The Baspa river has a glacial origin and passes through Chitkul and Sangla.
It joins Sutlej near Karcham. These rivers form the main drainage system
of this area.

Cold Desert areas of Uttaranchal :
Garhwal Himalaya :

The Nelang valley (Uttarkashi district), Mana and beyond and Niti
valley beyond Malari (Chamoli district) are in Zanskar range of middle
Himlayan range (Lesser Himalayan range). The average elevation of the
area is between 4000 and 6000 m. Mana and Kamet peaks are respectively
6273 m and 6756 m in height. The Niti and Malari areas are situated in
the rain- shadow areas of Dhauliganga valley, consequently the region
receives very low percentage of precipitation and remains dry and dusty.
Mana is also very dry. Mana pass (5608 m) and Niti pass (5044 m) lead
to Tibet, Vishnuganga, Girthi, Dhauliganga, Alaknanda and Jadganga rivers
along with their tributaries form the drainage system of Mana, Malari,

Niti and Nelang areas.

The physical features of the extremely rugged, wind-swept and frost
bitten cold desert areas do not vary much in character. These present an
aspect of desolate, ice bound altitudes and long dreary wastes of valley
and depressed lands totally different from the soft harmony of the greener
areas. Due to almost total absence of any precipitation in these areas,
their bleakness and barrenness partake of the character of Tibet. In
consequence of the great insolation and the absence of any water-action,
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undecomposed rock fragments. The barren mountains, which rise from
them, exhihit the exquisite desert coloration of the rocks due to the peculiar

sotar weathering. Most glaciers have undergone a remarkable retreat during
the last 100 years or more and consequently have left great bare tracts
of ground behind them, covered in boulders and glacial morainic debris.

Geology

A part of the Himalaya has been formed from a geosyncline and
the main mountain ridge arose out of an activated area of the Indus Shield
(Gansser, 1965). According to Gansser (1965) in the territory of the
Himalaya outside the extremely northern zone and the region of Kashmir,
definite post-Precambrian pre-Gondwana deposits are known to exist just
at a few sites, the remaining part of the Himalaya is made up of

metamorphic strata, in part pre-Cambrian. However, in the extreme northemn
zone i.e. Tibet Himalaya along the boundary line of Karakoram and Tibet
a complete sequence of Paiacozoic and Mesozoic deposits are known to
exist. It exhibits almost total absence of volcanic and magmatic deposits
except some zone of the Indus (Kaila & Narain, 1976). Crawford (1974)
states that India and Tibet are to be regarded for most of Phanerozoic

diann s m smemz betrera mmgambal smeaad
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Himalaya was once occupied by the Tethys Sea (Burrand & Heydon,
1907). De Terra (1934) has estimated its width to be about 1,485 km,
separating India, lying south of the equator, from the Eurasian land-mass
in the north, Kashmir is believed to be connected with Eurasia by an
isthmus (Wadia, 1936). Himalaya was elevated in late Pliocene and
Pleistocene and the Pamirs and Hindukush and the mountains of Asia Minor

aven later (Schwarz, 1938). Geologically the Himalayas fall into 3 series

-the northern, central and southern. The northern senes is called the Tibetan
zone, which includes the trans-Himalayan coid arid areas of the western

Himalaya.

Pande & Gupta (1972) divided the north-west Himalaya into four
broad zones:
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1. The Nimadric Geosyncline including Patwar Plateau, with Miocene
and Pleistocene fresh water sediments,

2. The Himalayan zone including outer Himalaya and foothills, with
Tertiary, Mesozoic and Palaeozoic rocks.

3.  The main crystalline axis separating the Himalayan zone from the
northern Tethyan zone. It shares elements of both the Himalayan

nappes and also trans-Himalayan zone,

4, Tethyan zone of Kashmir, which is subdivided into two the valley
of Kashrnir, with fossiliferous marine deposits, Karewas and
crystalline rocks to the north and the Karakoram including Ladakh.

Ladakh lies behind the line of the highest elevations and is a zone
composed of a continuous series of highly fossiliferous margin sedimentary

rocks, ranging in age from the earliest Palaeozoic to the Eocene. As a
tectonic unit, the great Himalayan range, of which Ladakh forms a part,
& IMiA0C 1 {] J1E OIS {] Py LT [ 1AL RL e " ] L el [ A LT
the main Himalayan geosyncline, consisting of the Archean and Precambrian
sedimentary rocks together with large bodies of intrusive granites and
basic' masses.

With the exception of a part of Ladakh, which consists of tertiary
rocks and a basin of Mesozoic sedimentary rocks on the northern flanks
of Zanskar mountain, by far the larger part of the inner mountains is
composed of igneous and metamorphic rocks, granites, gneisses and schists.
In the Spiti area, which forms the south-eastern extension of Zanskar,
Giumal sandstones of Cretaceous, Spiti shales and Kito limestones of
Jurassic and Monotis shales of Triassic period are found. A similar sequence
is found in the central and southern parts of Ladakh, resting on upper
Triassic limestone. These outcrops form part of a broad basin of marine
Mesozoic rocks situated upon the inner flanks of Zanskar range. The lower

parts of a number of outcrops, which include about 170 m of dolomitic

limestone. At another locality this group is succeeded by light blue
limestones ofTagling stage of Jurassic periods, represented by black, thin
bedded carbonaceous and micacecus shales rich in fossils of Megalodan,
Avicula, Pecten, Cerithium, Nerinea, Plewrotomatia, Ammonites etc,

The evidence for the existence of Cretaceous series is obtained from
Gryphae vesiculosa fossils on Leh-Yarkand road, consisting of calcareous
sandstone.
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During the Tertiary period Ladakh was occupied by retreating water
of Tethys Sea which left a basin of lower Tertiary deposits from Rupshu
to Kargil and Drass. The Tethyan Sea more or less completely disappeared
in late Focene, leaving a few lakes as its remnants. The tertiaries of Ladakh
rest over gneissic and metamorphic rocks. The base is of coarse felspathic
grits and conglomerates followed by brown calcareous and green purple
shales which are overlain by thick bed of blue shelly limestone. On either
side of this sedimentary basin there is a large portion of igneous rocks

including both erupted dark basalt with ash and tuff beds. Besides, they
contain dyke and sills of intrusive granite, quartz and antiteporphyres
together with peridites and gabbros, In the north-west of Kargil and Drass,

volcanic ash beds, lavas, angitepophyres with limestone beds rich in fossils
come across.

The salt lakes of Ladakh bear evidence of a progressive desiceation
of the Changcheno, Dipsang and Lingzhitang at an elevatmn of 5000-
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desication and silting up of saline lake basin without a tlet (Wadia,
1957).

Geologically, Lahul-Spiti is unique in the sense that it presents a
complete sequence of geological formations dating from the Precambrian
to the Cretaceous period with short breaks in carboniferous and Jurassic

periods. These formations can be distinguished into two groups viz.,
Schistose group and Calcareous group. The Schistose group comprises
biotite schists, schistose phyllites, phyllites, slates, paragneissic bands,

quartzites and quartz-mica-schists. The calcareous group consists of white
and greyish black crystalline limestones, flaggy and slaty limestones,
calcareous phyllites, calcareous gneiss, carbonacecus schists, dark grey

phyliites interbedded with limestones.

Kinnaur, as in the adjoining Spiti area, affords an almost unbroken
sequence of sedimentary deposits ranging from Cambnan to Cretaceous.
The oldest belts are slates and quartzites which are mostly non-fossiliferous.
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Silurean, passing into Ilmestone. The limestones are replaced by quartzite
which are overlain by beds of upper Permian. This is followed by
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congiomerates overlain by calcareous sandstone and micaceous shale of
Permian. Above these shales lie the limestone intercalated by shale and
representing the Triassic and lower and middle Jurassic. All these are
fossiliferous. These are followed by Spiti shales with ammonites fossils
of upper Jurassic age and overlain by the Giumal sandstone and Chikkim
limestone and shales of Cretaceous period.

Soil ;

The soils of Ladakh have been classified as grey, light arid soils of
low fertility status. The soils are mainly sandy or sandy-loam with
appreciable quantities of clay at some places. The pH ranges between 7-
11 (Bhat, 1965). The scil, in general, is poor in organic matter and nitrogen
content. The plant nutrients however, are sufficiently available in the soil
of Kargil and Ladakh due to almost nil weathering of the rocks which
is due to extremely low precipitation and temperature. The soils are rich
in potassium and its availability to plants is also high, since the weathered
complex containing potash cannot be leached under low precipitation.

Calcium status is good but magnesium content is comparatively low and
in the absence of organic mattér, the soil tend towards alkalinity. In the
o ol iy ot dkmindtal lamalimen ol s e ls Focias dla wmil mpan
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are continuously being added to the soil complex, resuiting an increase
in pH value.

Table i: Mechanical analysis of soil of Ladakh.

Hm Percentage of Gilt Clay Texture class
Coarse Fine
sand sand
Leh 4.17 24.83 2.5 8.5 Loamy sand
Zanskar 377 54.32 15.0 25.5 Sendy clay
Kurgil 6.44 &1.10 33 20.5 Loamy clay
Suru 1.0 58.55 28.5 12.0 Loam

Dras 0.88 19.82 53.9 25.0 Silty clay
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abie I Chemical analysis of soil of Ladakh.

Place Percetiage of Phos- Potash  Mitro-  Carbon  Orga pM

Calcizm Mam-  phomg Ean hig
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roots of herbaceous plants,

Climate :

The climate is characterised by great extremes of heat and cold,
coupled with excessive dryness. Absence of humidity helps to keep the
atmosphete clear, The dry and highly evaporative breezes axhaust the little
moisture held in the atmosphere and the clear dry air becomes intensely
cold by the terzestrial radiation. 1n the summer, the heat during day time
is so intense and it is so cold at night that the mountaing crack and

crurnble. The dryness is of two kinds, one is physical due to the paucity
of precipitation during the summer and autmn, and the second is
physiological, cavsed by the temperature below (°C, inhibiting absorption
of water by the roots in the winter and early spring when a slight
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precipitation occurs. The rainfall and moisture, which have made the
Kashmir valley or similar areas in Himachal Pradesh such a comfort to
the eye, are stopped by the great Himalayan range from entering into these
areas of cold deserts.

The highly rarified atmosphere offers so slight a check to the
transmission of sun rays that the noon temperature often becemes 25°C
more than it is in any part of India, while during night the temperature
falls below freezing point. The rarity of atmosphere is due, chiefly, to-

elevation by which air is so rarified as to be incapable of holding sufficient
moisture by suspension, It is also partly due to the great radiation of heat
from the bare soil by which moisture rapidly evaporates.

The temperature shows great fluctuation during the different months
of the vear. The summer months are brief, while the winter months are
long with the temperature going as low as-75°C (Lowest record of Drass)
and -13°C to -14°C at Kargil and Leh. In winter the rivers freeze and
form natural roads. Generally the temperature at Leh during summer goes
up to 26°C during day and scales down to-18°C during night in winter.
The lowest recorded temperature during winter at different localities is
as under :

Dras : -75°C

Nyoma (Changthang) : -35°C
Kargil : -15°C

Diskit (Nubra) : -45°C

In Leh, the average difference between morning and afternoon
temperature is as high as 30°. The mean annuval temperature at Leh is
5°C and rises from March to July up to 17.5°C, In winter the temperature
drops to -23°C in Leh and Zanskar.

7°C in February to 23°C in August and the minimum ranges from -12°C
in January to 16°C in July. At Kaza, the maximum temperaiure recorded
is 30.5°C and minimum -19.5°C.
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Table 3: Monthly distribution of Temperature in Ladakh (in °C)

Month Dras Lech Kargil

Max. Min. Mean Max, Min, Mean Max. Mir. Mean

January 90 220 -1546 28 -14.0 084 42 133 87
February 6.7 Zi.4 -id0 08 -ii.8 -5.5 -ih 32010 -5.0
March =20 -150 -8.5 54 -63 5 4.7 -53 A0
Aptil 54 54 0l 124 -1z 57 140 34 87
May is.1 1.5 8.3 17.1 28 g.9 21.6 94 155
July 237 106 17.1 247 102 174 29.7 17.7 237

August 236 105 1740 242 946 160 2809 17.2 210
September 19.6 59 127 209 54 131 249 125 18.7

October 128 -1.1 5.8 142 07 6.6 18.5 534 119
November 43 .86  -2.1 7.8 66 0.6 10.4 -1.3 8.5
December -0.5 -16.9 -104 16 -1l 46 1.2 79 <33

Source : Metereological observatory, Govt. of India, New Dethi for the peried 1941-1960.

The rain and snowfall in these areas of cold deserts are meagre,
In Dras and Zoji La areas the snowfall is heaviest. In other areas of cold
deserts in Jammu & Kashmir and Himachal Pradesh there is very little
snowfall due to lack of precipitation or moisture. Absence of humidity
helps to keep the atmosphere clear. Average rainfall fluctuates between
5-8 cm at different piaces in Ladakh and Lahui & Spiti. The humidity
fluctuates between 50-65% from May to October at various places. At
Leh the frost begins early in September and contimues until May. Usually

the precipitation cccurs at night.

January 11} 126.3 45.2
February 8.6 129.9 51.6
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Montl: Leh Dras Kargil
March 11.9 173.4 86.3
April 6.5 110.6 3.2
May 6.5 64.0 23.6
June 43 214 10.3
Tuly 15.7 13.5 36
August 19.2 14.6 i0.2
September 10.1 16.0 7.6
October 7.1 17.8 4.8
November 1.9 2.9 4.3
December 8.5 56.5 258

Source : Metercological Observatory, Govt. of India, New Delhi for the period 1941-1960.

High velocity winds blow all the year round. Generally the wind
is northerly to north-easterly in sumimer and westerly to north-westerly
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check of moisture laden air and rainfall by very high ranges of Great
Himalaya to enter into these isolated snowy regions, produce perhaps the
most singular climate known in the world. The barrier that shuts them
out can be clearly visualised at the main gate which pierces it, the Zoji
La. This pass is only about 3900 m high, not a great height, as hights
go in these parts, In fact proceeding north and eastwards from Zoji La
beyond the Spanggur Lake one has to cross several passes which are still
higher e.g. Fatu La, which is nearly 900 m higher or Chang La which

is about 2000 m higher; but neither of them is as deeply snow bound as
Zoji La because they are situated in the arid zone of low precipitation.

Usually the humidity is very low. The rarified atmosphere and strong
wind are the main causes for low humidity. Nubra and Rupshu are the
driest areas in Ladakh. Due to slightly higher humidity, Dras experiences
heaviest snowfall. Spiti is comparatively more dry than Lahul.

Vertually there are two seasons and a transitional period. October
to almost middle of April are winter months; when these trans-himalayan
areas are cut off from adjoining Himalayan areas due to very heavy
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snowfall in various passes, which lead to these cold deserts. From middle
of April to July are summer months; when snow starts melting apd
fliowering of the plants sets in. August and September may be said as
transition pericd. Summer i3 almost rainless. There are occasional scanty
monsooh showers.

in the geologic past the ciimate of Ladakh was much milder than
it is at present. This is gvidenced by the presence of fossils of fresh water
shells in the sandy alluvium above the level of the present brackish lakes
of Ladakh,

Yegetation

in view of the agreement among the geologists, the elevation of the
Himalayas has taken place in recemt times. Thus the flora is not considered
as ancient one. The whele of Tibet, including Ladakh, was under a sea,
which piled up huge sedimentary deposits until the tertiary period (Stewart,
1916). However, Maxinowics (1884} is of the view that the flora is vary
ancient,

Ladakh :

in spite of the fact that the soils are rich in nutritive minerals, Ladakh

is devoid of any forest due to exireme water shortage, temperature
fluctuations and peculiar climatic conditions. Scarcity of water and poor
sandy spil do not allow any natural forest to develop. The growing season
in Ladakh is very short one and one can find in July and August the great
majority to the species. There is no rainy season to give birth to an
-gphemeral Jesert flora. Plants that are in fruit at one aliltude, can be found
in flower at higher altitude, Further, most of the wild flora, excluding
the annual weeds, is perennial and the lesves can be found even 1f the
flowers are missing. Since the growing season is very short the new growth
on each plant is very small. The annuals compiete their lite cycle in a
very short time and consequently remain very small and sometimes minute.

Only a few pockets of willow, poplar, mulberry, apricot and apple
trees stand (o represent the so called forests, These are confined 1o the
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river banks and nullah beds. These are of special significance to the local
population as a source of fodder, fuel and timber. Important species are
- Salix elegans, S. alba, S. scleraphylla, S. fragilis, Populus caspica,
P. euphratica, P. candicans, P. nigra, P. ciliata, P. angustifolia, P.
ba!.ram:ﬁra Jumperm macropada J communis Myricaria prostrata,

The most conspicuous character of the vegetation is the cushion like
irabit of planis. The compact cushion like habit protects these plants from
the intensely cold dry winds which would otherwise kill them by their
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leaves and in some, like, Caragana, the shoots. are modified into

Spines.

Sapru & Kachroo (1979} have done biospectral analysis of Ladakh
vegetation. According to this study the life-forms of Ladakh vegetation
reveal a geo-chamaephytic phytoclimate with a high proportion of
therophytes, which is in good agreement with the prevailing ciimate and
therefore with Raunkiaer’s (1934} system, Therophytes reflect the aridity

of the region whereas geophytes-chamaephytes the cold winter.
The vegetation can he classified into following three categories :

Alpine mesophytes

Qasitic vegetation

Desert vegetation

L pa

Alpine mesophytes :

Between Kashmir and Ladakh proper thére is a transition zone,

mesophytes are found which are common with Kashmir (Table 11}, This
region receives a listle more rainfall as compared to Central Ladakh and
beyond. The area is more humid. There is a sharp contrast between the
flora of transition zone and Ladakh proper. This is due not to altitude but
entirely by water relations. The high mountains stop the rain-laden clouds
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is true on the other side. In Kashmir, forests with Betula utilis at the upper
limit are found up to about 4000 m but there is no forest in Ladakh Trees
are only planted and irrigated.

Across Zoji La on way to drass one comes across with green patches
of herbaceous elements in moist shady places. Suru valley is characteristic
of having alpine mesophytes. Along this transition zone almost any plant

from Kashmir that can survive above 2500 m may be found growing, Only
ahout 10% of these are typical of cold desert locality e.g2. Rupshu. These
may include species like Delphinium brunonianum, Potentilla bifurca,
Aster flaccidus and species of Leontopodium, Taraxacum, etc., which
are widespread in the cold desert localities of high altitude. Mesophytic
elements include some typical Kashmir elements like Podophyllum
hexandrum, Lavatera kashmiriana, Impatiens glondulifera, Lotus

corniculatus, Astragalus rhizanthus, Rosa brunonii, Verbascum thapsus,
FPoa annug, Seraria viridis eic.

Along river courses and in marshy depressions Salix daphnoides,
Morus alba, Myricaria elegans are found. Along the sandy banks of the
Drass river and other streamns there is a rich growth of Phragmites karka

anmiatad with Faufess
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hookeriana, Parnassia laxmanni, Geranium pratenze, Bupleurum

graciilinum, Stachys bilramii, Brochyaetls ropleld, B, pubescens, Origowum
vulgare, Geniiana tianshanica, Anaphalis nepalensis, Galium boreale,
Mentha longifolia, Euphrasia vuigaris, Lactuca tatarica, Cirsium arvense,
Swertia thomsoni, Agrostis vinealis etc, Such green patches are found
all along Suru Valley, Rusi La, Sapi La, Baralacha L.a area.

Though alpine vegetation on Ladakh side of Zoji La up to Dras is
similar to alpine vepgetation on Kashmir side of the pass, the former exitbits
the total absence of tree species and gradual disappearance of tall
herbaceous species and shrubs. Isolated patches of Juniperus recurva are
found but these slowly disappear towards Dras. The typical mesophytic
vegetation as observed at Gumri comprises Polygonum affine, Trollius
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acaulis, Primula rosea, Taraxacum officinale, Anaphalis nepalensis,
Anemone spp. etc. From Dras onwards the vegetation becomes more
xerophytic. The tract between Kargil and Leh consists of a most barren
land with scattered paiches of Chenopodium botrys, Potentilia bifurca,
Dianthus anatolicus, Artemisia edgeworthii, Heracleum pinnatum,
Heraclenm thomsonii, Stachys tibetica, Kraschiennikovia cerastioides,

Salsola collina, etc. There is a gradual decrease in number of species,

At Fotu La there is slight increase in the vegetational cover due to local
precipitation.

Oasitic vegetation :

The flora of Oasis represents vegetation near habitations and is
cosmopolitan. The Oasitic elements comprise a variety of exotic as well
as indigenous species, growing near habitations, along water courses,
streamns, nullaha and in moist places. A few common elements are - Lancea
tibetica, Pedicularis longiflora, Gentiana spp., Arabidopsis himalaica,
Ranunculus pulchellus, Geranium collinum, G. sibiricum, Medicago
lupuling, Astragalus densiflorus, Rosa eglantaria, Rubus saxatilis, Sedum
guadrifidum, Lomatogonium carinthiacum, Dracocephalum moldavicum,
Chenopodium foliosum, Primula sibirica, Mentha longifolia, Lycium
ruthenicum, Cuscuta europea, Epilobium roseum, Dianthus anatolicus,
Vaccaria pyramidata, Trifolium pratense, Sophora alopecuroides, Melilotus
alba, M. officinalis, Potentilla ambigua, P. bifurca, Stachys tibetica,
Elsholtzia densa, Nepeta tibetica, N. botryoides etc.

The trees, with the exception of Hippophae, are practicalioy all
introduced. The commonest species are Salix, Populus, Juglans, Maorus,
Pyrus and Prunus. Samll groves of Juniperus recurva are sometimes found
here and there. Most of the species, growing in the villages are mesophytes.
The number of truely xerophytic species is not proportionately large.

Desert vepetation :

Typical desertic elements are found in the areas beyond the transition
zone, These areas receive none or very scanty rainfall. There is extreme
fluctuation of diurnal temperature. The long stretches of Ladakh plateau
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are characterised by stunted, cushion type desert vegetation of tefted plants,
in central Ladakh, Wubra, Rupshu, these desertic elements are confined.
The species are very hardy. the herbaceous elements show a mixture of
Tibatan, Siberign, Chinese and Afghanistanean elements. Due to high
velocity winds, which are constantly blowing in these high altitude areas,
the plants tend to become prostyate, thick woolly, cashion forming, bushy,
hardy, spiny and with long roots and small leaves.

Some common typical desert species are : Thylacospermum
rupifragrum, Acenthofimon lycopodioides, Myricaria elegans, Echineps
cornigerus, Capsella bursa-pastoris, Lindelofia onchusoides, Tonacetum
tibeticum, Nepeta floccosa, Arnebia guttata, Potentilla nivea, Ewphorbia
tibetica, Lancea tibetica, Iris ensata, Carum carvi, Lepidium apetalum,
Elaeagnus angustifolia, Potentilia ansering, Peganum harmata, Stachys
IifI:ren'r:aj Siiene gonosperma, Draba glomerata, Astragalus spp. Carex
nivalis, Oxyria digyna, Polvgonum islandicion, Sedwm ewersii, Saxifraga
sibirica, Waldheimia tomentosa, Dignihus anarolicus, Oxyropis lapponica,
Potentilla mulrifidy, Nepeita tibetica, Plantago minima, Delphinum
brunonianum, Polygonum siblricum, Sedum tibeticum, Arabis tibetica,
Braya thomsonii, Corydalis crassifolia, etc.

Rupsihu is the highest inhabited place in the world, which is
approachable through Tanglang La (5844 m). All along the valley, Caragana
pyamaea is conspicuous. In Rupshu, species of Oxytropis, Potentilia,
Nepeta, alonpgwith Sedum ribeticum, Aster flaccidus, Elshoftzia eriostaciya,
Delphinum brunonienum and Caragand pygmdaea grow at the upper limit
of plant life. On hillsides Caragana is the most conspicuous and abundant,
spreading like Jurtiperus. Tt furnishes the chief firl in these lofiy regions.
Delphintum is also a conspicuous plant with much larger leaves. Rheunr
is the onily plant with good sized leaves.

Some other species from Rupshu include Potamogeton pectinatus,
Triglochin maritima, Stipa caucasice, Deschampsia caespitosa, Foa
pratensis, Festuca rubra, Carex melanantha Urtica hyperborea, Rheum
spiciforme, Polygonum tortuosum, P sibiricum, Chenopodium album,
Atriplex crassifolia, Eurotia ceratoides, Salsola collina, Stellaria
graminea, Aremaria spp. Silene gonosperma subsp. himalayensis,
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Paraquilegia microphylla, Aquilegia moorcrofiiana, Ranunculus pulchellus,
Corydalis stricta, Lepidium capitatum, Arabis tibetica, Brya thomsonii,
Christolea crassifolia, Sedum tibeticum, Potentilla ambigua, F. bifurca,
F. sericaa, Oxytropis tatarica, O. lapponica, nepeta longibracteata, N.
nivalis, N. tibetica, Dracocephalum heterophyllum, Thymus linearis, Rubia
tibetica, Artemisia nminor, Cremanthodium arnicoides and Saussurea
bracteata.

Further east in Baralacha La, where Rupshu joins Lahul, the plant
life is very scanty. Some common species in this area are Carex nivalis,
Oxyria digyna, Polygonum congnatum, P. offine, Ranunculus hirfellus,
Rhodiola imbricata, Potentilla arbuscula, P. atrisanguinea, Nepeta
glutinosa, Waldheimia tomentosa, Corydalis meifolia, Draba glomerata,
Stellarla cherleriae, Silene moorcraftiana, Dianthus anatolicus, Meconopsis
aculeara, Saxifraga sibirica, etc.

Some common plants growing in and around barren Fotu La and
Namika La are Triglochin palustris, T. maritima, Pennisetum flaceidum,
Agrostis gigantea, Bromus tectorum, Polygonum aviculare, Atriplex
erassifolia, Eurotia ceratoides, Kochia prostrata, Silene moorcroftiona,
Halerpestis tricuspis, Corydalis spp., Lepidium latifoiium, Sisymbrium

Rosularia alpestris, Rosa webbiana, Caragana pygmaea, Astragalus
nivalis, Oxytropis cachemiriana, Epilobium royleanum, Ligusticum
thomsonii, Primula sibirica, Androsace villosa, etc.

Most of the cold desert areas are covered by open desert association
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modification of the desert flora. Where there is a spring. on the mountain
side and the water cannot drain away readily, we get a continuous sod
and a typical association of Pedicularis longiflora and species of
Triglochin, Carex, Gentiang and Taraxacum. The ground is often boggy
in such situations and the water may be alkaline. Alpine meadows are
rare.

Although there are no forests in Ladakh, there are frequently thickets
glong streams and on little islands in the rivers. These have a typical
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association of Myricaria, Hippophae, Rosa and Clematis orientalis. These
furnish shade for more delicate species like Feronica spp., Epilobium spp.,
elc.

Chumathan range inclodes areas like Puga valley, Rupshu valley,
Neuma, Chumathan, Tanglang La, Tsokar Lake, Jara, Khamal, Leumas,
Skitiang ete, Kaul (1983) made a detailed study of vegetation at Tsokar
Lake and Puga valley. He recognised six habitat rypes with their typical
plant association.

On rocky and gravelly sites the commoen plants are Ephedra
gerardigna, Caragana pygmaea, Furotia ceratoides, Rosa webbianag,

Physochlaing praealta, Nepeta floccosa and Stachys tibetica. In areas
with alkaline swamps and borax deposits, Triglochin patustris, T maritima,
Carex stenocarpa, C. alping, Polygonum sibivicum etc. are commonly
growing, Thiglochin is quite luxuriant on borax deposits. The species of
Potentitia, Oxytropls, Polyognum and species belonging to Brassicaceae
and Poaceas are more common at silty and clay sites, In a few cultivated
sites some commaon weeds are Chenapodium album, Melilotus alba,
Rarumculus sceleratus, B pulchellus. Descurainiq sophia, Artemisio
sieversiana, Kochia prostrata, Triglochin palustris, Comvolvalus arvensis
ete. Along streams Myricaria elegans, M germanica, Hippophae
rhamnolides, Rosa webbiona, Salix frapilis, S. alba, Halerpestiz tricuspis,
Potentiila ansering, Oxyropis micrephvile, Corydalis spp., Lancea tibetica,
Pedicularis longifisra etc. form conspicucus association. Along the Puga
river grows Myricaria bushes. The upper postion of the Indus valiey is
fill of silt and almost without any vegetation. The only vegetation is found
on the mountain ridges or along water courses. The common elemants
are the species of Nepeta, Chenopodium, Artemisia, Caragae, Renunculus,

Polygonum, Ephedra, Physochiainag, e, Sqitx is found planted.

Leh range includes argas jike Fotu La, Lamayury, Khaisi, Saspoi,
Nemu, Likir, Phiang, Tare, Sabu, Khardung La, Nemisa, Karoo, Upshi,
Shay, Thiksay, Leh etc. This is the main region of Ladakh situated on
either side of river Indus. The floristic elements are of desert type. The
common species are Echinops cornigerus, Peganum harmala, Tribulus
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gerardiana, Iris ensata, Thalictrum minus and species of Astragalus,
Medicago, Pedicularis, Delphinium etc. In aquatic and muddy situations
are found species of Scirpus, Polygonum, Utricularia, Hydrilla and
Vallisneria.

In Lahul & Spiti, the three main rivers Spiti, Chandra and Bhaga
form four main vatleys, i.e. Spiti valley, Chandra vailey, Bhaga vailey and
Chandra-Bhaga, the combined river valley (also called the Chenab valley,
Manchat or Patan) beyond their meeting point at Tandi. While Chandra-
Bhaga (Chenab) valley presents a more greener look with considerable

the Chandra Bhaﬁa and Smtl valle'fs nresent a very desolate and bleak
picture. The vegetation is very scanty and typical desert type. The Pir
Panjal range stops moisture laden air entering Lahul & Spiti and the
Kunzum range of the Great Himalaya almost completely stops any moisture
laden air entering into Spiti region.

The Baspa valley and beyond, Sangla towards Chitkul and Kalpa
towards Murang, Jangi, leading to Shipki La in Kinnaur district and Mana,
Niti beyond Malari and .Nelang valley in Garhwal Himalaya are also very
dry, being situated in the rain shadow area.

The vegetation of these cold desert areas is quite similar to that of
Ladakh rcgmn, althnugh the th:ee categones of the vegetatmn typcs ie.

of thase regions has its own pecullarltles Whereas in Ladakh the natural
vegetation lacks tree species, except the planted Salix and Populus, the
Lahul sub-division, the Baspa valley and areas beyond Kalpa in Sutlej valley:
Nelang valley, Jadganga valley and Malari area of Garhwal Himalaya show
some good natural temperate foresis of Pinus wallichiana, Cedrus deodara,
Plcea smithiana, Juniperus recurva, J. communis and Betula utilis.
Further, as in Ladakh, in Lahul & Spiti also and more especially in the
inoer higher barren and arid areas of Spiti valley Salix and Populus are
plarted along river beds, streams, mullah beds, water channels, moist places
and near habitations for fodder and fuel needs. Apart from planted species
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like Populus caspica, . nigra, P. euphratica, P condicans, F ciliata,
E angustifolia, F. balsamifera, Salix elegans, 5. afba, S. sclerophylia,
and 5. fragifis, there are also some naturally occurting species of Safix
in Lahul & Spiti e.g. S acmophvlia, 8. daphnoides, 8. denticulara, S.
Aagellaris, 8. karelinii, § lndleyana, 8. oxyearpa, 5. pycnostachya and
S. fetrasperma. These are of special significance to the local population,
who use these species for fodder and fuel.

Generally the vegetation is of dry temperate to dry alpine type. Moist
temperate vegatation is also met with in some areas between Thirot and
Rauln. The flora is of steppe type and i3 rich at the lower elevations. The
yvegetation can be divided into two broad categories:

1. Temperate vegetation
2. Alpine vegetstion

Temperate vegetation :

This vepetation consists of woody elements. Pinws wallichiona,
Juriperis recurva, Picea smithiona, Cedrus deodara, Betula wiilly form
the natural forest. Hippophae Hummnoldes, Juniperus communis, J. indica,
Roga webbiana, R moacrophyila, Berberis pachyacantha, Fraxinus
xanthoxylpides, Viburnum cotinifolium, Lonicera spp., Cotoneaster spp.
ete, form the shtubby growth. Mimicaria germanica frequently grows along

tivarside,

The herbaceous elemems inclhwle Ariemore spp., Aquilegia fragrans,
A. publflara, Codonopsis ovatg, Galium aparine, Geranium pratense, fnla
grandifiora, Podophyllum hexandrum, Primula denticulars, Raminculus
laetus, Rheum spp., Oxyria digyna, Rumex nepalensis, Achilleg
mitlifolivm, Capsella bursa-pastoris, etc. Some other important herbaceous
elements of meadows and slopes are Anemong rividaris, Brachyactis roylei,
Cirsium wallichil, Heracleum lanatum, Thymus linearis, Phlomis
hractecsa, Origanum vulgaere and species of Amaphalis, Arenaria,
Astragalus, Chenopodium, Geraniumt, Impatiens, Lepidium, Medicagos,
Meiifotus, Pedicularis, Silene, Trifolium, Trigonelfa, Semecio atc. The
common herbaceous elements in marshy places and along streams include
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Deschampsia caespitosa, Halerpestis sarmentosa, Danthonia cachemyriang,

Elaeocharis palustris, Polygonum hydropipey, Ranunculus narans, Carex
Spp., Juncus spp., Veronica spp., Kobresia spp., Astragalus melanostachys,
Caltha palustris, Parnassia laxmanii, Sagina sagincides, Epilobium spp.,
etc. Occasionally some tufied plants, typical of cold desert areas are also

found. Some important ones are Arenaria festucoides, Cerastium
cerastioids, Dianthus angulotus, Minuartia kashmirica, Rosulavia alpestris,
Silene stewartii, Senecio krascheninnikovii, ete,

It can be broadly subdivided into three groups viz.

a. Alpine forests

b. Alpine scrubs

C. Alpine meadows

Pinus wallichiana, Bhododendron (’amndqufg_gm alonowith the tree-
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line species Betula utilis form the scattered alpine forests. These the
extension of the temperate forests.

Generally above the tree line, the scrubby vegetation is found on

ridges, and rocky slopes e.g. Juniperus communis, J. indica, J. recurva,
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Geranium, Oxytropis, Polygonum, Potentilla, Primula, Saxifraga, Sedum,

Selinum, S:Iens, Stellaria, etc.

The alpine meadows are long undulating grassy plains or pasture
lands. At certain places these are replated by glacial moraines. The
common elements include Aconitum violaceum, Anemone rupicola, Arabis
tibetica, Arnebia euchroma, Astragalus webbianus, Delphinium
brunonianum, Dracocephalum heterophyllum, Lagotis kunawurensis,
Picrorhiza kurrooa, Swertia petiolata, Thalictrum alpinum, Pedicularis
spp.. Polygonum spp., Potentilla spp., Primula spp., Ranunculus spp.,
Saxifraga spp., Bromus spp., Elymus nutans, Pennisetium lanatum,
Phleum alpinum, Poa alpina, P. tibetica, etc.
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Rohtang Pass {4200 m,) is the gatewsy to Lahul & Spiti. MNear
Roitang Pass Primuwle roseq appears very proininent. Along the Rohtang
pass itsn!f, the expnsed rnck surfaccs are coverad by a great profusinn

Lagotis glauca is a charactanstm plant in this place. Gaultheria
trichophylla, Cassiope fustigiata, Sedum spp. and Thalicirum alpinum
grow in rock crevices and on hill slopes alomg the pass.

Crossing the Rohtang Pass, one gets a panoramic view of the
Chandra valley of Lahul, which is also called Lahu! valley, with the Chandea

river [11&‘11!11:[ deanr balow betwraan lnﬁu mourtzin rances. Kholear {32{_\[}
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m.) is the first village on the bank of Chandra tiver after crossing the
Tha |"I||“ nru:l-c: nanr the 1.:1“
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by a great variety of temperate and alpine herbs. Allium victorialis, Gagea
lutea, Rheum webbianum, and species of jris and Nepera are quite
comman. Rumex and Hyescyamus are found under cuitjvation, From
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Chhatry {3300 m.), Chotadara {3100 m.), Batal {38300 m.} on way to

Kunmm rang-:, Kunzum Pass (45ﬂﬂ m.), 1&&:[1:19; to Spm mlley The whole

Sissu and beyund to Gondla the area is guite dr,-,r and b-mm but Gmdla
and beyond towards Tandi the aspect changes gradually towards more
greener outlook.

Frem its place of origin at Baralacha La area to Tandi, the Bhaga
valley is quite narrow and very rugped. Vegetation is very sparse due to
very low rainfail, dryness, the iow capacity of the substratum fo retain
moisture and excessive grazing by sheep, Only those planis which possesa
adaptations to withstand aii these adverse conditions can survive, These

adaptations include succulency (8.4, Sedym), perenation by underground
organs (e.g. Lactuca macrorhiza}, prepagetion by suckers (e.g. Saxifraga
flagellaris), cushiony and matted habit (e.g. Arabis pterosperma and
Polygonum affine} etc. The leal bases of Bergenia strachey! protect its
stem. The herbaceous eleéments shed their seeds by late September ot egrly
October,
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In the crevices are found tufted plants of Sedum ewersii, S
acuminatum, Cerastium cerostioides, Arenaria festucoides, A. kashmirica,
Dianthus angulatus, Bupleurum falcatum, Senecio pedunculatus, Crepis
SfMexuosus etc. Polygonum affine forms thick mats over rocks. Draba
oreades, D. radicans, D. setosa and D. stenocarpa are the other prominent

plants of the rocky substratum. These taxa exhibit an interesting cushiony
growth habit and possess strong root system,

In sheltered niches where there is some soil and where the moisture
is augmented by run off from the rock faces are present a good number’
of herbaceous mesophytes such as Achillea millefolium, Anaphalis busua,
Trigonella emodi, Taraxacum officinale, Polygonum aviculare, Loctuca

macrorhiza, Elymus longi-agristatus ssp. canaliculatus, Agrostis vinealis,
Calamagrostis pseudophragmites, Phleum alpinum etc. The herbaceous

mesophytic elements along streams include Impatiens thomsonii,
Ranunculus muricatus, Aconitum violaceum, Caltha palustris, Astragalus
melanostachys, Rorippa indica etc. On the sandy banks are found
Pennisetum lanarum, Agrostis vinealis, Juncus bufonius, Bromus japonicus,
Gnaphalium thomsonil, Calamagrostis pulchella etc.

The barrenness of Bhaga valley is broken near Keylong, where the
entire aspect is changed due to extensive cultivation carried on terraces
on the hill slopes. Between Keylong and Tandi, again the hill slopes are
quite bare and show only sparse vegetation except a thick grove of Salix
at Tandi.

The Chandra river valley from its origin in Baralacha area to Tandi
the point where it meets Bhaga river, also presents a fypical desert look.
Bhaga valley and is of complete desert type. Vegetation is very sparse.
From Rohtang to Khoksar and beyond to Sissoo up to Gondla the extremely
dry mountain slopes show dwarf form of Scabiosa speciosa and Nepeta

eriostachya. In the crevices are found tufted species of Sedum, Argnaria,

Cerastium etc. Draba oreades, D. radicans, D. setosa and D. stenocarpa
are common in dry rocky places. Causinia thomsoni is quite common
at Sissu. Other elements include species of Arabis, Barbarea, Sisymbrium
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etc. Caltha pabustris is frequent near streams. Species of draphalis,
Polygonum and Pedicularis are also commeon along water margins.
Scrophularig scabisgefolia is quite common on dry slopes, Between Sissu
and Gondia Morine coulteriana and Berberis faeschkaeana are quite

common on drier hill slopes.

I moist and sheltered places a few common herbaceous species
are found which include Anaphalis busua, Trigonella emodi, Elymus
longiarisiarus, Toraxacum officinale, Agrostis vinealls, Rorippa indico,
Saging saginoides, Phiewm alpinum and species of Juncus, Polygonum,
Galium ¢tc. On sandy banks are found Bromus fapericus, Pennisefym

lanatum, Graphalium i‘ﬁommnii, {fafamugrasns puicﬁeffa [
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membranaceuvs, Kobresia schoenoides etc. The vegetation around Chandraial
lake includes Aconitum violaceum and species of Gentiana, Potentilla

B

A remarkable festure of the vegetation of the Lahul & Spiti valiey
is that the south and east facing hill slopes are practically deveid of any
vegetation and the north and west facing slopes show growth of plants.
In sheltered gullies and hollows between Chhatru and Khoksar, vegetation
is dominated by trees and shrubs, Often the vegetation is a pure community
of Betuwla utifis. The common associates are Rhododendron onthopogon,
Juniperus indica, Cassiope fustiglata, Genltheria trichophylla  etc. which

MANAEE to survive in spite of the stroeng winds. Only stray herbaceous

elements are seen, which include Geranium collinum, Rhodicla
heteradonta, Leontopodium himalayarwum, Tvacacum officinale, Rosularia
alpestris, Primula spp. etc. The bare slopes often show clumps of Ephedra
gerardiana.

The hills arpund Tandi, where the two vivers Chandra and Bhags
meet, shows plants like Physocklaena praealta, Cortusa brotheri,
Paraguilegia uniflora, Rhodiola imbricata, Mertensia echivides, Allium
Facguemontii, the parasitic Orebanche alba ete. Near coltivated fields and
irrigated meadows were seen Codonopsis ovata, Gentianopsis detonsa,
Pedicularis pectinata and Triglochin palustris.




FLORA OF COLD DESERTS OF W. HIMALAYA 29

Beyond Tandi, the valley of combined river Chandra and Bhaga is
known as Chandra-Bhaga valiey or befter known as Chenab vatley. This
is most thickly populated area in Lahul with extensive cultivated lands.
One finds the dark green Pinus wallichiana and Picea smithiana on the
north facing slopes and yellowish green Juniperus recurva on the opposite
slopes. On the upper reaches of the slope Polygorum affine forms a reddish
carpet, Salix are found planted.

On sheltered sandy slopes plants like Heracleum thomsoni, Galium
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is an interesting plant, forming green patches on the west facing slopes
near Tandi, On eroded slopes and cuttings Astragaius bicuspis, Androsace
rotundifelia, Leptorhabdos parvifioa, Ribes alpestre, Hyoscyamus niger,
Cotoneaster falconeri, Scarzonera virgata occur. Scattered bushes of Rosa
webbiana are common on dry open slopes. Occasional bushes of Berberis
Jaeschkeana also occur in Salix groves. Beyond Kirting, Pinus wallichiana
and FPicea smithiana on the steep rock is replaced by dense forests of
Juniperus communis and Salix denticulata.

There are several mountain streams of varying magnitudes which
meet the Chenab river here and there. Several of these flow through
villages. These greatly influence the vegetation around villages and along
their course. Along these torrents one finds a lush growth of Hippophae
rhamnoides and Salix oxycarpa. The slopes show growth of Polygonum
polystachyum, Impatiens sulcata, Cirsium wallichii, Datisca cannabina,
Mentha longifolia, Aster indamellus, Epilobium angustifolium, Juncus
himalensis, Plantago major, Parnassia laxmanni, Ranunculus hirtellus,
Erigeron aipinus, Medicage lupulina etc. The herbaceous and shrubby
members on irrigated slopes and around cultivated fields show plants like
Nepeta laevigata, Medicago sativa, Su’ene vulgans Senecio Iaerus

the canal banks include species like Impatiens brachycentra, Elsholtzia
ciliata, Chenopodium botrys, Cannabis sativa etc. There are planted trees
of Pyrus malus, Prunus armeniaca, Populus spp. On the slopes near
Shansha grow some typical species like Halerpestis tricuspis, Mariscus
squarrosus, Calamagrostis pseudo-phragmites, Lotus corniculatus, Plantago
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mafor, Melilory afficinaiis etc. On the sandy bank of Chenab grow
Hippophae rhamnoides and Myricaria germanica, apart from planted
Salix. Polygonum dwmetorum i5 sesn twining on these bushes.
Comparatively drier marginal areas have Dianthus cngwlatus, Polygomen
paronychloides, P tubulosum, Heracleum thomsonii, Galium verum,
Lindelofia anchusoides, Astrogalus amherstianus e1c.

Uniike compiete barren ook of the siopes between Kirting and Tandi,

the south facing slopes around Sansha show & profuse growth of Rosa
webbiana and R macrophiplia. At some places R egloweria is occasionally
met with on hedpes. Among herbaceous perennials pioneering on the sioeps
are Aremisla marigma, A dracunculus, Qviganum valgare and Ferbascum
thapsus. The vegetation above 2000 m on the east facing slopes is very
poor. These slopes have extensive growth of Cousimia rhomsoni. The
semicushion forming Minumtio kasimirica is the most suceessful surviror.
Gertle troughs have a thick covering of Iris kwmaonensis and Taraxaoum
prostrata, Gm'.l'um serpylloides, Androsace rotundifolia, Rosularia alpestrls,
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Near villages Rappe and Rasse species like Hyssopus officinalis,
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Medicago sativa, Polygonum alpinum, Thalictrum minus, Jaeschkea
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rich hcrbamus component of the vegetation. In the moraine at higher
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moliis, fmpatiens thomsonl, Oxyria digyna, Epilobium alpinum, Crepls
multicaulis, Gnaphalium thomsoni, Taraxacum officinale, Silene persica
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ard Polygonum qffine are the main herbaceous elements at higher reaches.
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Thick plantations of Salix oxycarpa along the road from Kirting to Jah!man
provide greenery within the village. Thickets of Rosa webbiana, R.
macrophyiia associated with Arfemisia maritima extend over large areas
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Junde. Undergrowth in this forest is poor and Artemisia maritima is the

only common species. Other herbaceous elements include Origanum
vilgare, Artemisia dracunculus, A. gmelinii, Thymus linearis,
Chenopodium botrys, Malva neglecta, Scutellaria prostrata and Rosa
webbiana. Near Kamring Cymbopogon jwarancusa is an important
undergrowth element in Juniperus forest. In some of the forest clearings
Sorbaria tomentosa is found. These are often infested with Cuscuta reflexa,

Around Thirot one finds a similar plant community seen earlier at
Kirting. Common bushy elements are Salix oxycarpa, Hippophae
rhamnoides, Lonicera quinguelocularis, Viburnum cotinifolium etc. The
herbaceous growth includes Pedicularis punctata, Impatiens thomsonii,
Datisca cannabing, Ramnculus hirtellus and Aster indamellus etc. Some
other typical plant compositions at Pangi towards the eastern vicinity of
Thirot include Fraxinus xanthoxyloides, Berberis pseudoumbellata, Rosa
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iana, R. macrophyila, pangiensis, C. roseq and C.
gilgitensis. From Thirot to Trilokinath Pinus wallichiana and Picea
smithiana are dominant on the north facing slope. Few huge and wild
trees of Juglans regia form conspicuous green patches, Crataegus
songarica and Pyrus jacquemontii are common bushes. The herbaceous
growth under the dry shrubby vegetation is poor. However, the common
species are Artemisia maritima, A. gmelinii, Origanum vulgare, Rumex
nepalensis, Crepis sancta subsp. falconeri, Verbascum thapsus, Thymus
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and Herniaria hirsuta etc. On dry unaccessible cliffs grow Seseli libanotis,
Spiraea canescens and Solidago virga-aurea.

At Trilokinath around Kishori village the planted trees of Salix

oxycarpa and bushes of Plectranthus rugosus and Sordaria tomentosa
alongwith Impatiens glandulifera and mula grandifiora on moist stopes
present a changed vegetatiun composition. Due to irrigation facilities a
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considerable area is uhwer cultivation. Polato and Buckwheat are commonly
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cultivated. In pools along shady river banks aquatic plants such as
Polygonum kydropiper, Elaeocharis palustris, Limosella agquatica,
Callitriche palustris, Triglochin palustris and Halerpestis sqrimentosa
are common, Carrwm carvi, Corvdalis vaginans, Dacrylis glomerata,
Geranuim aconitifolium, Medicage sartva, Nepeta laevigata, Senecio
factus, Swertia cordara, Trifolfum repens, Urtica divica, Veronica persica
ete. ane common on moist slopes and in the waste lands around cultivated

fields.

A Yush and interesting vegetation has developed on the north bank
af Chenab neer Kishori village due to low height (2400 m.)}. Saivia
nubicala, Sium sisarum, Camparula latifolio, Codonopsis rorundifolla,
Lespedeza juncea, Medicago lupufing, Nepetg linearis, Elscholtzia ciliata,
Allium jacquemontii, A. stracheyi, Jurinea ceratocarpa, Leibnitzia
nepalensis, Borhriochloa ischaemum, Phragmites australls etc. presemt
a characteristic vegetation on the shady riverbank. The slopes abave
Trilokinath have thick forest of Pinus wallichiana and Picea smithiana,
The meist irrigated north facing slopes have Amaphalis nepalensis var,
cunelfolia, Asiragains himalayanus, Bupleurum fucundum, B, falcanm,

Gallum boreale, Pediculoris pectinata, Polygonum alpinum, P.
polystachyum, . nepalense, P hydropiper, Corydalis vaginans, Valeriana
hardwickii, Dactylorhiza hargirea, Herminium monorchis, Polygonaium
geminiflorum, Phlomis bracteosa eic.

The Chenab valley widens considerably towards west of Trilokinath
and a remarkable change in the vegetation is noticed by the appearance
of Cedrus decdara on both sides of the valley. The shrubby vegetation
is represented by stunted Fraxilms, Cofoneaster, Berberis, Ribes and Rosa.
In the undergrowth and on barren slopes the species like Ariemisia
maritima and stunied Juniperus communis var, sgxaiilis are common,
Populus olba, Sallx oxycarpa, Juglans regia and Prunus armenfocq are
commonly planted,

i i Fm e b 0 al s [

The alpine zone {above 3500 .} of the arid regiens of Kinnaur
shows almost similar type of plant associations as seen in Lahul and Spiti.
The alpine meadows show prostrate Juniperus comimurnis var, saxatilis,
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J. squamata, Rhododendron anthopogon, R. lepidotum, Cassiope fastigiata
etc. as common shrubby elements. The herbaceous elements include
Primula obtusifolia, P. munroi, P. minutissima, Leontopodium
himalayanum, Corydalis govaniana, Plewrospermum candollii, P, stellatum,
Selinum coniifolium, Anaphalis nepalensis, Saussurea gossypiphora, §.
graminifolia, S. obvallata, S. piptathera, Synotis kunthiana, Poa
nepalensis, Polygonum delicatulum. Cotoneaster microphyila, C.

arcas Bergenia stracheyii, Rhodiola sinnuata, R wallichiana, Sedum
trullipetalum, Primula munroi are common, Many of these become
cushiony.

The moist alpine scrub vegetation is dominated by Rhododendron
antfiopogon. The Cominon associates are S]‘JEG‘IES of Cotoneaster, L.orj?amm,
Astragalus, Potentilla, Sedum, Rhodiola, Rheum, Caltha, Cassiope,
Lonicera etc. In dry alpine scrub vegetation Juniperus spp. is predominant.
The common associates are species of Artemisia, Draba, Meconopsis,

Potentifia, Carex, Caragana, etc.

Floristic diversity :
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and climate, and more significantly by the soil, drainage, aspect and
microclimate. The vegetation of the cold arid regions in the Trans-
Himalayan Zone consists of a highly specialised group of plants with
metabolic and reproductive strategies suited for maximising their activity
in specialised harsh climatic conditions. Very scanty rainfall, extreme diurnal
fluctuations of temperature, meagre humidity, snowfall, ultraviclet radiations,
soil texture are some of the factors, the impact of which are clearly felt
in the flora in cold deserts. There is a high percentage of polyploidy and
hybridisation through mutations in species. This has also resulted in the
existence of endemic species. The vegetation is not compact but is very
typical. The number of species decreases as one moves towards high cold

o —~ Y | [P Dy E . iy
aya is controlled broadly by altitude

arid regions due to harsh climatic factors. The following tables give a
glimpse of a very diverse but typical and specialised flora of this peculiar
land mass.
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Teble 5: Statistical analysis of Flora of Cold Desert

8. Nameof Groamp Nigwher of
MNa. Family Getwra Species

i. Dicotyledons EFA 205 E50*

ii. Miagotytedons 16 103 347
2. Gymncspemns ) 4 2
*Teniative

Table 6;: Dominant families of monocot in cold deserts

Sl. Name of the family Number of
M. Caenerm Specics
1 Forcen: 61 194
& Lyperaceae 74
3 Adliacegc 2 20
4 Lilicic 9 4
5 Orchidaceas 7 13
[ funcacess 2 12
7 Potumogetonbcsss 1 10
: Families reprasented by single p

(number of species in parenthesis)
Typhaceae (2) Fumariaceae {9) Araceas (1)
Bettaceae (1) Iridaceae (6) Lemhaceas (1}
Ulmaceae (1) Moracens (1) Najadaceae (1}
Euphorbiaceae (4) Selaginaceae (2) funcaginaceae (2)
Lentibulariaceas (1) Orobanchaceae {4) Zannichet{laceae (1)
Cuscutaceas (4) Valerianaceae {3) Potamogetenaceas (10)
Haloragidaceae (1) Dioscoreaceae (1) Santalaceal {1)

Ceratophyllaceae (1) Trilliaceae (1) Elacegnaceas (2)
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Table 8: Dominant genera of monocot in cold desert

35

SL  Nameof genera Number of species Name of Family

No. (including varieties)

1. Carex 38 Cyperacens

2 Poa 28 Poacaas

3. Allium 19 Adliaceas

4, Ebmus 15 Poacese

5. Stipa 15 Poaceae

6.  Festuca 13 Poacaae

7. Kobresia 13 Cyperacese

g  Juncus 12 Jwncaceae

9,  Bromus 11 Poaceae

10. Calamagrostis 10 Poaceas

11. Potamogeton 10 Potamogetonaceae

Table 9; Endemic Species

SI. Name of species Family

No.

1. Actinocarya tibetica Boraginaccae

2. Allium loratum Alliacese

4, Anaphalis reyileana Asteraceae

5. Anoplocaryum brandisii Boraginaceae

8. Arenaria polytrichoides Caryophyllacese

T. A strachevi Carvophyllaceas

8.  Asiragalus cilialatus Fabaceae

9. A. falconeri Fabaceae

10. A grahamianus Fabaccac
000N, A hoffmelsters 00200 Fabaceae

12. A melanoxtachys Fabaceae

13. A munroi Fabaceas

14. A webblanus Fabaceae

15.  A. zanskarensis Fabacene

16.  Berberis wleina Herberidacene

17, Braya thomsonii Brassicaceac
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18.  Calamagrestis decora Poaceas

Y9,  C holciformis Ponceae

20. C sioliczkei Porceas

21, Carex borii var. lutea Cyperaceae

22. C haematastoma var, submacrogyna Cyperaceae

23. . oligocarya Cyperacese

24,  C. stenophylla var. longipedicellata Cyperaceae

28, Christolea crassifolia Brassicaceae

26, C srewartii Brassicaceae

27, Colpodfum himalaicun Poaceae

28. Corpdalis crassifolia Fumariaceae

20. . hendersonil Fumariaceae

30.  Cowsinit falconeri Asteraceas

31.  Dectylorhiza hatagirea Orchidaceae

32. Draba cachemirica Brassicaceas

33. D iasiophyila Brassicaceas
34, D wenerrima Brassicaceae

35.  Elymus dentatus Poaceas

36. E. facquemontii Poaceas

37. E. russellii Poaceag

38.  Eriocycla thomsonii Apiaceae

39, Eritrichium fruticosum Boraginaceae

40.  Euvonymus monbeigii Celastraceas

41.  Euphorbia tibetica Euphorbiaceae
42.  Euphrasia alba Scrophulariacene
43. K. jaeschkel Scrophulariaceas
d4. £ kashmiriana Scrophulariaceae
45. £ lmxa Scrophulariaceae
46. E. paucifipora _ Scrophulariaceas
47. E plapphylia Scrophulariscene
48.  Ferula jaeschimana Apiaceas

49.  Galinm serpyllvides Rubiaceae

30.  Guaphalium thomsonil Asteracene

51.  Hedysarum astragaioldes Fabaceae

52,  Heracleum thomsonii Apiaceae

53.  Heieropappus holohermaphroditus Asteracene

54.  H semiprostratus Asteraceae

L5, Juncuz roktangensis Juncacese

57. Lancea tibetica Serophulariaceas
58.  Lasiocaryum densifiorum Boreginaceas

59.  Maltiastrum thomsonii Boraginaceas
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60. Meconopsis bikramii Papaveraceae

61.  Microsisymbrium axillare Brassicaceae
s3p. brevipediceliatum

62.  Microula tibetica Boraginaceae

&4.  Pediculoriz albida Scrophularinceae

65. P purpurea Scrophulariaceae

66, P pycrantha ssp. cuspidata Scrpohulariaceae

67. P svenhedinii Scrophulariaceae

68.  Poa koelzii Poaceae

69. P ladakhensis Poaceae

1. P lahulensis Poaceae

7. P markgrafii Poaceae

72. P surwnna Poaceas

713, Potentiila curviseta Rosaceae

4. P thomsonii Rosaceae

73, Primuia heydeir Frismuiaceas

76.  Pseudomertensia lahulensis Boraginaceae

77, Puccinelfa stapfiana Poaceae

8. P thomsonil Poacese

9.  Ranunculus bikremii Ranunculaceas

80. R involucrarus Ranunculaceas

81. R lobotus Ranunculacene

82. R palifolius Ranunculaceae

83.  Rhodiola wallichiona Cragsulacea

B4. Saussureo candolleana Asieracese

85. 5 glanduligera Asteraceae

B6. S graminifolia Asteraceae

87. 5. jocea Asteraceae

88. Scrophularia koelzii Scrophulariacene

89. 5. suffruticosa Scrophulariaceae

90.  Sedum jaeschkei Crassulaceas

91.  Sezeli trilobum Apiaceae

92. Silene edoardi Caryophyllaecae

93. & laxantha Caryophyilaceas

94, S stewarrii Caryophyllaceae

95, Stachys iibetica Lamiacese

96.  Tanacetum tibeticum Asteracess

97, Thalicirum rutaefolium Ranunculaceae

98. Feronica biloba var. minima Scrophulariaceas

99 ¥ hirta Scrophulariaceae

100. V¥ koelzli

Scrophulariaceae
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10i. Waldhemia stoliczkei Asteraceae

102, W. vestita Asleraceae
Table 10: Rare species from cold deserts

SL.  Name of specics Family

No.,

1. Aconitum laeve Ranunculaceae

2. Actaen gcumingin Ranunculaceas

3. Aetinocarya riberica Boraginaceae

4, Adonis gestivalis Ranunculaceae

5. Alliunt jacguemontii Alliaceae

6. A stracheyi Alliacene

1. Androsace mucronifolla Primulacess

8 Anemone rupicola Ranunculacene

9. Arcesthobium axycedri Loranthaceee

10.  Artemiria minor Asteraceas

1Y, A gmelinii Asteracenae

12.  Asiragalus malacaphyiiuz Fabacoac

13. A melanostachys Fabacese

14, A munroi Fabuceae

15.  Braya thomsonil Brassicaceas

16. B, tibetica Brassicaceae

17,  Christolea stewaryti Brassicaceae

18.  Cortusa brotheri Primulaceae

19.  C. matthiori Primulaceas

20.  Corwdaiis crassifolin Fumariacese

2l.  C tibatica Fumariaceae

22.  Cremanthodium. decaisersi Asteraceas

23.  Dilophila salea Brassicaceae

24.  Dioscorea deitoidag Dicscareacens

25. Draba altgica Brassicaceas

26. D. cochemirica Brassicaceat

27.  Dracocephalum heteroplyllum Lamiaceae

28.  Epilobium brevifolium Onagraceas

29. E lLeophylium... Onagraceae

30. Eremwrus himaicicws Liliaceae

31.  Eriocycla thomsonil Apiaceae

32, Eritrichivm nanum Botaginacese
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33.  Erodium stephanianum Geraniaceac

34,  Erophila verna Brassicaceae

35,  Galium bibelicum Rubiaceae

38,  Gemtiana crassulsides Gentianaceas

37. G leucomelana Gentianacene

38. G nubigena Gentianaceae

39.  Geranium pseudo-aconitifolium Geraniaceae

4.  Juncus leucanthus Juncaceae

41. J. rohtangensis Juncaceae

42,  J thomsonii Juncaceae

43, Kengia mutica Poaceae

44.  Kobresia macrantha Cyperacene

45. Lancea tibetica Scrophulariaceas

46. Leomwopodium fimbrilligerum Asieraceae

47. Limosella aquatica Scrophulsriaceae

48,  Lithospermum arvensis Boraginaceae

4. Lloydia serotina Liliaceas

50. Lonicera semenovii Caprifoliaceas

S$1. L. spinpsa Caprifoliaceae

51. Milulo spicala Alliacese

53. Orobanche hansii Orobanchaceas

54.  Oxytropis sericopetala Fabaceae

35.  Paraguilegia microphylia Rariunculaceas

56, Pedicularis albida Scrophulariacens

57. P pycnaniha Scrophulariaceas

58. P rhizanthoides Scrophulariacesse

59. P roylel Scrophulariaceae

60. Poa ladakhensis Poaceae

61. Poteniilla curviseia Rossoeas

62.  Primula heydei Primulaceae

63. P minutissima Primulaceac

64, P obtustloba Primulacess

65. P schlagintweitiona Primulaceae

68, Ranunculus muricatus Ranunculacsss

67. Rhodiola brunonii Crassulaceae

68. R imbdricata Crassulnceas

§9. R. quadrifida Crassulaceas
— M. Soursurea bracteaia Asteraceas

M. 8 glanduligera Asteracese

2. S gnaphalodes Asteraceac

73. 8. gossypiphora Asterncens
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74,
75.
76.
77.
73.
79.
80.
81.
82,

&3,
84.

B5.
B6.
87.
83.

89,

91,
92.
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Scrophularia dentata
Sedum jaeschkei

S oreades

Seseli trilobum

Silen viscosa

Soroseris glomeraia
Stachys tibetica

Steliaria pusilia
Thermopsis inflata

Thiazpt cochlearivider
Thylacospermun coespiiosum
Thymuz linearis vax. album
Tillaea pharnaceoldes
Valeriana jaeschked
beronica biieha vae. mimima
V. koelzli

Fiola kunawarernsis
Waldkeimia stoliczkei
Hulfenia amharstiang

Scrophwlariaceas
Crassulaceae
Crassulaccae
Apiacese
Caryophyllacess
Asteraceas
Lamiaceae
Caryophyllacese
Fabacege
Bragsicaceas
Caryophyllaceas
Lamiaceae
Crassulaceae
Velerianacese
Scrophulariacens
Scrophutarinceas
Vioplaceae
Asternceas
Scrophufarinceas

Table 11: Important alpine mesophytes common t0 cold desert and

rest of Western Himalaya

SI.  Name of specics Family

Na,

i Achiilea millefolium Asteraceae

L Aconitum chasmanthum Ranunculacese
3 A. heteropiylfum Rammeulaceas
4, A laeve Ranunculnceae
5. A rotundifolium Ranunculacens
6. A vislaceum Ranunculaoese
7. Actaea acuminetd Ranunsjscene
8. Actinocarya tibetica Boraginacene
9, Adonis aestivaliy Renuticulaceae
10. A chrysocyathus Renunculaceae
11, Agrosiix pilosiila Poaceas

12. A ztolonifera Poaceae

13, A virealis Poacese

14,  Afuga bracteosa Laminceas
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15.  Altium consanguineum Alliaceas
16. A humile Alliacess
17. A jacquemontii Allizceae
18. A stracheyi Alliaceae
19. A victorialis Ailiaceas
20,  Alopecurus arundinaceus Poaceae
21. A himalaicus Poaceac
22,  Alyssum dsertorum Brassicaceae
23.  Anaphalis busun Asteraceae
24, A contorin Astergcene
25. A nepalensis Asteraceae
26. A royleana Asteraceac
27. A virgata Asteracese
28.  Androsace mucronifolia Primulaceae
29. A rotundifoiia Primulaceae
30, A sarmentora Primulaceas
31. A sempervivoides Primuigcens
32.  Anemone coronerig ver. biflora Ranunculaceae
33. A falcomeri Ratuncylaceas
34. A obtusiloba Ranunculaceae
35, A polvanthes Ranunculaceas
36. A rupicola Ramimeulpcans
17, Anthemis cotula Asteraceae
38.  Aphragmur oxycarpus Brassicaceae
39.  Aquilegia fragrans Ranunculaccae
40. A moorcraftiana Ranunculacecan
41, A pubiflora Ranunculaceae
42. Arabidapsis himalaica Brassicaceas
43. A mollissima Brassicageae
44. A pumila Brassicacese
45. A siricia Brassicaceas
46, A theliuna Brassicacese
47. A wallichi Brassicacene
48,  Arabis amplexicoulis Brassicaceze
49. A pova Braggicacess
50. A. pterosperma Brassicaceas
S1. A tenuirostris Brassicaceas
52,  Arctium lappa Asteraceas
53.  Arenaria festucoides Caryophyllacene
54, A glanduligera Caryophilacens
55. A neeigherrensis Caryophllincess
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56. A serpyllifolia Caryophllaceae
57.  Arisaema jacquemontii Araceae

38, Arnebia bemthomii Boraginacene
60. A dracunculus Asteracese
6l. A gmelinii Asteracese

62. A indica Asteraceas

63, A maritima Asteraceae

44. A nmitagirica Asteraceae

65. A parvifiora Asteraceae

— &6 A persien——————————————————————————————————— Asleracese
- 67 A galtodeldes 0000000000000 Astoracese

6B. A, sigversiana Asteraceas
69. A tournefortiona Asleraceae
70, Arihraxen prionodes Poaceae
71.  Asperugo procumbens Boraginaceas
72.  Asperula oppositifalia Rubiaceae
73, Aster falconeri Asgteracens
74. A flaccidus Asteraceae
15. A indamelus Asteraceac
1. A thomsonil Asteracene
FT. Astrogoius amherstionus Fabacese
78. A candolleanus Fabacess
79. A chlorostachys Fabaceat
80. A coluteocarpus Fabacese
81. A demifiorux Fabacene
82. A frigidus Fabaceae
8. A grahamignusx Fabaceas
34, A himalayanus Fabaceae
8BS A ladakensis Fabaceae
86. A molacophylius Fabacese
87. A melanoxtachys Fabaceas
88. A mumoi Fabaceae
89. A peduncularis Fabacess
90. A rhizanthus Fabaceae
9. A subuliformis Fabaceae
92, A webbianus Fabaceas
03,  Awiplex crassifolio Chenopodisceas
94.  Avena fatua Poaceas
9%.  Baeothryon pumilum Cyperaceae

06,  Barbareg intermedia Brassicacens
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97. B vulgaris Brassicaceae
98.  Berberis glaucocarpa Berberidaceae
99, B jaeschkeana Berberidaceas
100. B. pachyacantha Berberidaceac
101. B preudoumbeliata Berberidaceae
102. B. wicina Berberidaceae
103. Pergenia strachevi Saxifragaccac
104, Besuia urilis Betulaceae
105. Biebersiainia odora (eraniaceae
106, Rothriochloa ischaermum Poaceae
107. Brachyactis pubescens Asteraceae
168. B. royiei Asteraceae
109,  Braya tibetica Brassicaceae
110,  Breea japonicus Asteracene
111.  Bunmium cylindricum Apiaccae
112, B. persicum Apiaceae
13, Buplenrum aitchisonii Apiaceae
114.  B. candollii Apiscese
t15. B falcarum Apiaceae
116, B. gracillimum Apiateas
117. B himalayense Apiaceae
118. 8. jucundum Apiaceae
119. B thomsonii Apiaceae
120. Calamagrostis emodensis Poaceae
121,  Callitriche intermedia Callitrichreeae
122, C palustris Callitrichacese
123. C. seagnalis Callitrichaceae
124, Caltha palustris Ranunculaceae
125. Campanuia alzinpides Campanulaceae
126. C. argyrotricha Campanulaceae
127. C. aristata Campanulacede
128. C. cashmerigna Campanuiaceae
129. C. latifolia Campanulaccae
130, C. pallida Campenulaceae
13t. Cannabis sativa Cannabaceac
132, Capsella bursa-pastoris Brassicaceae
133. Caragaona versicolor Fabaceae
134, Cardumine flexuosa Bragzicaceae
133 C. hirsuta Brassicacess
136, C. impatiens Brassicacese
137. C. macrophylla Brassicaceas



138,
139.
140,
141.
142,
143,
144.
145.
146.
147.
148,
149.
150.
151.
152,
153.
154,
IS5,
156.
7.
158.
159.
160.
161.
162.
163.
164.
165,
166.
167.
168.

169,
170.
171.
172.
173.
174,
175.
176.
177.
178.
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Cardus edelbergii
Carex nivaiiz

C. obscura

C. stenophvlia

C. vulpinaris
Carpesium abroianvides
Carum carvi

Cassiope fastiglata
Cerastium cerastoides
C. vulgagmm
Chaerophylium aromaticum
o oreflexum

. villasum
Chenopadium aibum
. botrys

. foliosum

C. glaucum

C. hybridum

Chesneya cuneata
Chorispora sabulosa
Christolen crassifolia
C. himalayensiz
Chrysanthemum pyrethroldes
Chrysopogon gryilus
Circaea alping

C. cordata

Cirsium wallichii
Clinopadivm wmbrosum
C. vulgare

Codonopsis clematidea
C. ovarg

C. rorundifolla
Convolvulus arvensis
Cortuta brotheri
Corydaiis cashmeriana
. cornuta

C. govaniana

C. moorcroftiana

C. stricia

C. thyrsifiora

C. vaginans

Asteracaae
Cyperaceae
Cyperaceae
Cyperaceae
Cyperaceae
Astergoaae
Apiaceae
Ericaceae
Caryophyllacese
Caryophyltaceae
Apiaceae
Apiaceas
Apiacene
Chenopodiacess
Chenopodiaceac
Chenopodiacese
Chenopodiacene
Chenopodiaceas
Fabaceae
Brassicacens
Brassicaceas
Brasgsicaceacs
Asteraceae
Poacecae
Onagraceae
Onagracene
Asternceas
Lamiaceae
Lamisceas
Campanulaceae
Cempanulaceas
Campanulaceas
Convolvulaceas
Primulaceas
Fumeriaceas
Fumnariacese
Fumariaceae
Fumariacaas
Fumariaceae
Fumsriaceae
Fumariaceae
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179.  Cotomeaster aitchisoni Rosaceas

180. (. falconeri Rosacese
18], C microphylla Rosaceae
182. (. obovarus Rosaceae
183. C rosea Rosaceae

184, Cousinia falconeri Asteraceae
185. C. thomsoni Asteraceac
186. Cremanthodium amicoides Asteraceae
187. C decaisnei Asteraceae
188. C plantagineum Asteraceae
189. Crepis multicaulis Asieraceae
190. C sancta Asteraceae
191. Cuscuta gpproximata Cuscutaceae
192. C. brevistvia Cuscutaceae
193, (. capitara Cuscutaceae
194, C. ewropaca Cuscutaceae
198, Cynoglossum lanceolatum Boraginaceae
186. C. microglochin Boraginaceae
197, C. nervosum Bomginaccae
198. (. peticlamm Boraginaceae
199, C. wallichii Boraginaceae
200. Dactylis glomerata Poaceae

201. Dactvlorhiza katagirea Orchidaceae
202. Datisca cannabing Datiscaceae
203. Delphinium brunonianum Ranunculaceae
204, D, cashmerianum Ranunculaceae
205, D vestitum Renunculaceae
206, Dianthus anatolicus Caryophyllaceae
7. Dilophila salsa Brassicaceae
208. Discorea deltoidea Dioscoreaceae
209. Dipsacus mitis Dipsacaceae
210, Dontostemon glandwlosus Braysicaceas
211. Draba altaica Brassicaceac
212. D. cachemirica Brassicaceas
2i3. D. glomeraia Brassicaceae
214. D lanceclate Brassicaceae
215. D laviophylia Brassicaceae
216, D. oreades Brassicaceae
217. D. stenocarpa Brassicaceae
218. Dracocephalum heterophylium Laminceae
219. Echinochloa crusgalli Posacene
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220, Echinops cornigerus Asleracens
221, E. echinatus Asteraceae
221, Elepcharis airopurpurea Cyperaceae
223, E palustris Cyperaccae
224, E guingueflora Cyperaceae
225, Elsholzzia eiliata Lamiaccae
226, E. demsa Lamiaceae
227, E. eriostachya Lamiacene
228, K. swobilifera Lamiacene
229, Ephedra gerardiana Ephedraceae
23U, Epilobiim amurense Umagraceae
232, E. cylindricum Onagraceas
233, E. lotifolium Onagraceae
234, E lgxum Onagracess
235, E. minutiflorum Onagraceae
236. E. palustre Onagraceas
237, E. royleanum COnagraceae
238. Epipactis helleborine Orchidaceas
239. Eragrostis minor Panaceas

240. Eremuwrus himalaicus Liliacene
24]1. Erigeron alpinus Asteraceae
242, E, bellidicides Asteraceae
243, E. multivadiatus Asteraceae
244, E. roylei Asteraceae
245. E. uniflorus Asteraceae
246. Eritrichium canum Boraginaceae
248.  E. fruticulosum Boraginacenc
249. E nanum Boraginacens
250. E. spothulatum Boraginaceae
251, Ercphiia verna Brassicacene
252, Erysimum hieraciifolium Brassicaceae
253, E. melicenige Brassicaceae
254,  EBuclidium syriacem Brasslcaceae
255, Euonymur fimbriatus Celastraceae
256. Euphorbia hispida Euphorbiaceae
257. Euwphrasia foliora Scrophulariaceas
2538. E jaeschiei Scrophularincese

— 259 Ekashmiriong ————————————Scrophulariaceas

- 3260 Epauiflora 00200 Scrophulariacess
261. E. platyphylia Scrophulariaceae



262. Fagopyrum esculentum Polygonaceae
263. F rataricum Polygonaceae
264. Ferula jaeschkeana Apiacene
265. Filago arvensis Asteraceae
266. Filipendula vestita Rosaceae
267. Fragaria vesca Rosaceae
268. Fraxinus xanthoxyloides Oleaceae
269. (agea kunawarensis Liliaceae
270, G lwten Liliaceae
2T).  Galium aparine Rubiaceae
272.  G. asperifolivm Rubiaceae
273. G. asperuloides Rubiaceae
274, G boreale Rubiaceae
275. G serpylloides Rubiaceae
276, . verwm Rubiacese
271, Gaultheria trichophylla Ericaceae
278,  Gentiann aquatica Gentianaceae
279. G. argentea Gentianaceae
280. G coronata Gentianaceae
281. G. kurroo Gentianaceae
282, G lewcomelaena Gentianaceac
283. G. marginata Gentianaceae
284. G nubigena Gentianaceac
285. G prostrata Gentiznaceae
286. G. tianshanika Gentienaceae
287. G. venusia (ientianaceae
288. Gentianella aurea Gentianaceae
28%. G borealis (Gentianaceae
2%0. G. moorcofiiana Gentisnaceae
291, G tenella Gentianaceae
292, Geranium collinum Geraniaceae
293. G. himalayense Geraniaceze
294, G. nepalense Geraniaceae
295, G, pratense (ievaniaceae
296. G. preudoaconitifolitm Oeraniaceae
297,  G. wallichianum Geraniaceae
298. Geum elatum Rosaceae
399, G. roylei Rosaceae
300. Graphalium thomsonii Asteraceae
301. Goodvera repens Orchidaceae
302. Gypsaphila cerastoides Caryophyllaceae
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303, Hackelia uncinata Boraginaceae
304,  Hedysarum aswagaioides Fabaceas
305 A mHcrocaivx Fabageas
——————————————————————— 306 Heracleum lanatum———————————————— Apiaeeae
307, H thomsonii Apiaceas
308, Hermintupr monorehis Orchidacese
309,  Herniaria hirsuta Tilecebracene
310. Hieracium umbellatum Asteraceas
31i. Hierochioe laxa Poaceae
312, Hippophae rhamnoides Flacagnaceae
313, Hippuris vulgaris Hippuridaceae
Y4 Hyiotelephium ewersii Crassuiaceze
315. FHyescyamus niger Sotanaceae
316. Hypericum perforatum Hypericaceas
317. [Impatiens bicolor Balsaminaceae
318. L brachycentra Balsaminaceas
318, [ glandulifera Balsaminaceas
3120. I thomsonii Balsaminacoas
321, imuia grandifiora Asteraceae
322. 1. obtusifolic Asteraceae
323. i racemosq Asteraceae
324. I rovleana Asteraceae
325, Iris ensala Iridacese
326. I kemacnensis [ridaceac
327, Isolepis setacea Cyperaceae
328, Jaeschkea oligosperma Gentiariaceae
329, Jasmimum humiie Oleaceae
330. Juncust articulofus Juncaceae
331. J byfonius Juncaceas
332 J leucomelas Juncaceas
333, Jomembranaceys —— Juncacese
334, J sphacelartus var, himalensis Juncaceas
335. J thomaonii Juncaceas
336, Juniperus recurva Cupressaceas
337. Jurinea ceratocarpa Asteracens
338. Jurineila macrocephala Asteracese
339. Kobresia capiilifofia Cyperacens
340. K. duthisl Cyperaceae
341. K laxa Cyperaceas
342. K macrantha Cyperacese

343. K nepalensis Cyperaceae
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344. K nitens Cyperaceae

345. K pvemaea Cyperaceae

346. K rovieano Cyperaceae
347, Kochia stellaris Chenopodiaceas
348, Koeleria macrantha Poaceag

349. Koelpinia linearis Asteraceae

350, Kyllinga squamulaia Cyperaceae
351, Lactuce brunoniana Asteraceas
352. L. decipiens Asteraceae

353. L dissecta Asteraceas

354. L dolichophylia Asteraceae
358, L. lessertiana Asteraceas
356. 1. orientalis Asteraceae
357, L rapunculoldes Asteraceae
358. Lagotis cashmeriana Selaginaceae
359. L. kumawurensis Selaginacepe
360. Lamiuvm amplexicaule Lamiaceae

361. L rhomboideum Lamiacene

362. Lancea fibetica Scrophulariaceae
363. Lappula barbaia Boraginacese
364, L. microcarpa Borapinacesae
365, Lasiocarvum diffusum Boraginaceae
3686, L munroi Boraginaceas
367. Larhyrus emodi Fabaceae

368. L. sativus Fabaceae

369. Leibniizia nepalensis Asteracens
370. Leonmiopbdium brachyactis Astoraceae
IN. L kimalaovanum Asteracene
372. L monocephalum Asteraceae
373. Lepidium apetalum Brassicaceas
374. L capitatum Brassicaceae
375. L. latifolium Brassicaceae
376. Leptorhabdos parvifiora Scrophulariadeae
377, Lepyrodiclis holosteoides Caryophyilaceae
378. Lespedera juncea Fabaceae

379. Limosella aguatica Scrophulariacese
380. Lindelofia anchusoides Boraginaceae
381. L. longiflora Boraginaceae
382, L stylesa Boraginaceae
383. Lithospermum arvensis Boraginaceae
384. Lloydia serotina Lilisceae
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385. Lomatogonium carinthiocum Gentianaceae
386. L. spathulaty Gentianaceae
AR7. Lonicera asperifolia Caprifoliaceas
389. L. hispida Caprifoliacese
390. L. myrtillus Caprifoliaceac
39t. L. ebovata Caprifoliaceae
352, L guinguelocularis Caprifolisceae
393, L semengvii Caprifoliaceae
3%4. L spinosa Caprifoliaceas
396. Lotus corniculatus Fabaceae

397, Luzwia spicata Junacese

398, Malaxiy muscifera Orchidaceas
399, Malva neglecta Malvaceaec
400. Muariscus sguarrosus Cyperaceas
401. Martthiola flavida Brassicaceas
A02,  Meconopyis gewlenin Panavericsan
403. Medicogo falcata Fabaccae
404, M. iupuiina Fabaceae
405, M zativa Fabaceae
406. Melilotus alba Fahaceae

407. M. indica Fabaceae
408. M officinalis Fabacese
409, Mentha longifolia Lamiaceae
410. Minuartia biflora Caryophyllacese
411. M kashmirica Caryophyllaceae
412. Myosotis silvatica Boraginaceas
413. M siricta Boraginacese
454, Myricaria germanica Tamaricaceas
416, N. floccora Lamigcese
417, N. glutinosa Lemiacens
418. N. laevigata Lamiaceae
419, N, linearis Lamiacens
420. N. nivalis Lamiaceae
421, Onosma hispidum Boraginaceae
422, Oviganum vulgare Lainiaceas

- OO o423 Orobgwchealtha 0@ (wobanchaceas
424. O cogenig

425, Oxytropis cachemiriana
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427. O lapponica Fabaceae

428. 0. microphylia Fabaceae

429. 0. mollis Fabaceao

430, Paraguilegia anemonoides Ranunculaceas

431. Parietaria micrantha Urticeceae

432, Parnassia laxmanni Parnasgiacesas

433. P nubicola Parnassiaccae

434. Pedicularis albida Scrophulariaccae

435. P bicornuta Scrophulariaceae

436. P hofimeisteri Scrophulariacese

437, P hookeriana Scrophulatiaceas

438. P longiflora Scrophulariacenc

439. P oederi Scropbulariaceae

440. P peciinata Scrophullariaceae

441. P pennelliana Scrophulariaceae

442, P punciaia Scrophularisccac

443, P purpurea Scrophulariaceae

444, P rhingnthoides Scrophulariacese

445, P roylei Scrophuleriaceae

446. P tenuirosteris Scrophulariaceas

447. Peganum harmala Zygophyllareae

448. Pennisetum flaccidum Poaceas

449. Phacelurus speciosus Poaceae
T &50. FPhkleum alpinum Poacene

451. Phlomis bracieosa Lamisceas

452. Phragmitis australis Poacess

453, Physochicena praeaita Solanaczae

454, Picrorhiza Rurrooa Scrophulariaceas

458, Pimpinella diversifolia Apiaceae

456. Plantago depressa Plantaginaceae

457, P himalaico Plantaginacene

458. P lanceoisia Plantaginacese

459. P major Plantaginacees

460, Pleurospermum brunonis Apiaceac

461. P candollii Apiaceac

462. P govanianum Apiaceae

463. P hookeri Apinccac

464. P stellatum Apiaceae

465, Pea annua Poacese

466. P bulbosa Poaceae
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P sterilis
F. stewartiana

Polygonatum multiflorum

472. P verticillatum Liliaceae
473. Polygonum affine Polygonaceae
474. P alpinum Polygonaceae
475, F. amphibium Polygonaceae
476. P amplexicasle Polygonaceae
477, P aviculare Polvgonaceas
478. P cognatum Polygonaceae
479. P delicatsium Polygonaceae
480. P dumetorum Polygonaceae
481. P filicawls Poiygonaceas
482, P glaciale Polygonaceas
483, P hydropiper Polygonacese
484. P islandicum Polygonaceae
485. P nepalense Polygonaceas
4%6. P sibiricum Pelygonacene
487. P tortuomis Polygonaceae
488. P viviparum Polygonacens
489. Fonerorchis chusua Orchidaceae
490. P nama Orchidacene
491, Potamogeion pectinatus Potamogetonacese
49). Potentiliia onserina Roasaceas
493, P atrisanguinea Rosacexre
494, P biflore Rosacene
493, P bifurca Rosacenn
4%, F curmeata Rosnceas
— 497, P curvisein Rosacese
498, P desertoron Rosaceas
49%. P dowbjouncana Rosaceae
500. P ericcarpa Rosaceae
501. P gelida Rosaceas
502. P monanthes Rogacene
503. P muliifida Rosacess
504. P nepolensis Rosacene
503, P sglesoviann Rosaceae
506. P sericea Rosacess
507. P supina Rosacene
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308. Prangos pabuiaria Apiaceag

9. Primula denticulain Primulaces.e
310. P elliptica Primulaceas
S11. P heydei Primulaceae
512. P macrophyilo Primulaceae
513 P minntiscsima Primulaceae
514. P moorcroftigna Primulaceae
515. P .abtusifolia Primulaceae
516. P reprans Primulaceas
£17. P rogen Primylacens
518. P sibirica Primuiaceae
519, Prunella vulgaris Lamiacease
520, Psevdomertensia echivides Boraginaceac
521. Psychrogeton andryaloides Asteracene
322. Ranunculus brotherusil Ranunculacess
523. R jfulcarus Ranunculaceae
524. R hireellus Ranunculaceae
325. R laerus Ranunculacess
526. R muricatus Ranunculaceas
527. R. puichellus Ranunculaceas
528. R wrichophyilus Ranvnculaceae
$29. Rhewm emodi Polygonacene
530. R spiciforme Polygonaceas
331, R webbianum Polygonacese
532, Rhodiola sinwata Crassulaceae
533, R tibetica Crassulaceas
534. R wailichiana Craasulacene
535, Ribes alpestri Grossulariaceae
536. R glaciale Grossularieccas
537, R oriemtale Grossulariaceae
538. Rorippa islandica Brassicacase
539. R, nasturtium-aquaticum Brassicacess
540. KRosa dbrunonii Rosacese

341. R macrophyifa Rosaceas
243 R webbimmz Rozaoase
543, Rosularia alpesiriz Crassulacene
344, Rubia cordifoila Rubiaceae
345, Rubus saxatilis Rosaceae

546. Rumex acelosa Polygonaceac
347. R nepalensis Polygonacese
548, Saging raginoider Caryophyllaceae
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540 Salvixy mablcola Lamiaceqe

350, Sauwrreres albescens Asteracens

551 5 brqcienis Asteraceas

553, X5 camdolleana Asteracene

583, 5 plondulizers Asterncese

554 S gnaphaloder Asteracene

555. & Joced ARtEracens

556, X lappo Asterhosne

557. Sax{froga cermia Sauifiagacens
558. & flagelloris Saxifragacese
539. 5. hircufus Saxifragacese
580, X facguemontiowa Saxifragacan:
561, & mogroroltiara Saxifragaceas
562, S poliida Saxiingacess
363, & pulvinarig Saxiiragacens
564, Scrophularia dertara Sercphuleriaceas
565, & koelzii Scrophulariacese
560, & scabiosegfolia Scrophulariactas
87, Scwellarie prostraca Laminceat

568, Sedwm joeschkel Crozmileceas
569, 5. orvades Crassilactes
570. X trullipetalum Crassulacess
51, 8 wallichiames Crassulacens
512, Sellnwm conijfolinm Apiaceae

13, . papyraceus Apiacesc

574, & vaginciem Apincess

575, Semecis braschaninnikevi Asteracene

56 S laxiwr Asiterapent

577, Seanli libowosis Aprasege

STR. Setarlo viridie Posceat

579, 3ibaldla porwiflors Ronscens
S80I purpurea Rosacans

581, Silens gomospermi Ceryophyilaces
582 —Sindica Caryophyllaceas
£91 2 moonomfiionz Caryophyllzcess
S84, S lenwia Caryophyliacean
585, 5 vireow Caryophyllacess
586, S5 vulgoris Caryophyllncass
387 Sisymbrium brassioiforme Brassicacrae
S58L. X loerslii Brassicacese
589, Siwm sisarsm Apincene
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590. Solidago virg-aurea Asteraceae
591. Sonchus cleraceus Asteraceae
592. Sorbaria tomentosa Rosacene

593. Spiraea canescens Rosaceas

594. Stachys melirsaefolia Lamiaceae
595. Siellaria cherierice Caryophyllaceae
596, S. media Caryophyllaceae
597. 8. monosperma Caryphyllaceae
598. S palustris Catyophyllaceae
599, Swertia ciliata Gentianageae
600. S cordata Gentianaceae
60L. S petiolata Gentianaceas
602. Syringa emodi Oleacens

603. Thnacetum falconeri Asteraceas
604. T tibeticum Asterscear
605. T tomeniosum Asteraceac
606. Taraxacum officinale Apteraceas
607. Thalictrum alpinum Ranunculaceae
608. T secundum Ranunculaceae
609, Thermopsis barbata Fabacess

610. 7T inflata Fabaceae

811. Thlaspi andersonil Brassicaceae
612. T arvense Brassicaccee
§13. T cochlearivides Brassicacese
614. Thylacospermum caespiiosum Caryophyllaceae
615. Trachydium royiei Apisceas

616. Tragopogon gracilis Astoraceae
617. T praiensze Asteraccac
G18. Dribulus terrexiriy Zygophyllaceas
619, Trifolium pratense Fibaceae

620. Triglochin maritimum Juncaginacess
621. T polusiris Juncaginscess
622, Trigonella emodi Fabacose

623. Trilltum govoniamim Trilliaceas
624. Trizerum spicatum Poscese

625. Trolliuz acaulis Ramumculacens
626. Twrritis glabra Brassicacese
627. Tussilago forfora Asteraceae
628. Ukrtica diolea Urticacens
529, Valeriana dicicn Yalerismacene
830. ¥ hardwickil Valerisnaceso
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631. ¥ jatamansi Valerianaceas
632. Verbascum thaprus Scrophuleniaceae
633. Veronica anmagalis-aguatica Scrophulariaccas
634. ¥ beccabunga Scrophulariaceae
635 ¥V biloba Scrophulariaceae
636. ¥ hirta Scrophulariaceas
637. V. koeizii Scrophulariacese
638. ¥ lanosa Scrophulariaceae
639. V¥ lasiocarpa Scrophulariacese
640. ¥ perpusiila Scrophulariaceae
641. ¥V persica Serophulariaceae
641 K serpyliifolin Scrophulariaceas
643. Viburnum cotinifolium Caprifoliaceae
644, Ficatia coniifolia Apiaceae

645,  Viola biflora Violacess

646, ¥ sylvatica Violaceas

647. Waldheimia glabra Asteraceae

648. W stoliczkai Asteraceae

649. W tomentosa Asteraceac

650. Pulfenia amherstiana Scrophuleriaceas
65). Youngin glawca Asteraceae

632. ¥ renujfolia Asteracenae

633. Zannichellia palxstris Zannichelliaceae

Agriculture and cultivation of economic plants:

Agriculture is practical even in these inhospitable areas. In spite of

scanty rainfall, dry cold climate, limited agricultural land and meagre
irrigation facilities, the people are predominantly farmers. Mostly terrace-
cuitivation is practised and cultivation is carried out up to the height of
about 3500 m. Cultivation usually commences from middie of April or May
and the crops are harvested during September.

Whest, barley, huskless barley (Grim or Grisham), buckwhest
(Fagopyrum spp.), rye (Secale cereale), and millets (Panicum miliaceum,
Setaria italica) are the mmain cereal crops. Among the pulse crops, Lathyrus
aphaca, L. sativus, Lens culineris, Vicia faba and beans are commonly
grown. The principal vegetable crops include peas, cabbage, cauliflower,
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carrot, lettuce, radish, turnip, beans, onion, garlic, tomato, beat etc. Potato
is an important cash crop. Mustard is grown for oil. Tobacco and maize
are also grown to some extent in Lahul valley, For fodder purposes
Medidago faicata, M. sativa are commonly cultivated. Some naturally
groiwng plants like Melilotus officinalis, M, alba, M. indica, Astragalus
densiflorus etc. are also encouraged in the fields along with Medicago

sun. The commaon fryit trees are apple, apricot, pear and plum. Humulus
“rr et FE -~ S 3 r
fupuius (hop), Inula racemosa (manu kuth) and Saussurea lappa (kuth)

are grown in extensive areas in Lahul valley as very important economic
medicinal cash crops.

Under agro-forestry practices a number of woody shrubs and trees,
both indigenous and exotic, have been introduced and planted along river
banks, water channels, nallah beds, roads etc. These are of special
significance to the local population as a source of fodder, fuel and timber.
The important species are Salix elegans, S. alba, S. daphnoides, S.
selerophylla, S. fragilis, Populus caspica, F. euphratica, P. candicans,
P, nigra, P. ciliata, P. angustifola, P. balsamifera, Robinia pseudoacacia,
Juniperus spp., Tamarix gallica and Myricaria prostrata.

Common economic plants of cold deserts :

Sarin (1967) and Kapahi & Sarin (1979) conducted a survey of
economic plants in Lahul and discussed in detail about the economic uses
of plants. Several species, commonly growing in the area, are used by

local people for various purposes. Some such important species are
enumerated below:

A. Cereals and millets

1. Avena barbata 4, E. nutans
2. A fatua 5. Hordeum brevisubulatum
3.  Elymus dahuricus spp. turkestanicum

6. Pennisetum orientale

B. Fruits

L. Berberis petiolaris 2. Capparis spinosa
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3. Cotoneaster falconeri 9.  Ribes alpestre

4,  Elaegnus hortensis 10. R. himalense

5.  Ephedra gerardiana 11. R nigrum

6. [Fragaria vesca 12, R orientale

7.  Hippophae rhamnocides 13. Rosa webbiana

8. Malus baccata 14, Rubus saxatilis

C. Yegetables and wild edibles

I. Allium carolinignum 18. Elshoitzia densa

2. A humile 19. Eremurus himalaicus
3. A jacquemontii 20. Ferula narthax

4, A stoliczki 21. Heracieum {anafum
S. A tuberosum 22. Lactuca dolichophylia
6. A victorialis 23. Menthg iongifolia

7.  Amaranthus cruentus 24, Milula spicata

8. Arengria holosteicides 25. MNepeta longibracteata
9.  Bunium cylindricum 26. Oxyrig digyna

10. B. persicum 27. Polygonum alpinum
11. Carum carvi 28. P polystachyum

12. Chaergphyllum acuminatum 29. P viviparum

13. C. villosum 30. Rheum palmatum

14, Chenopodium album 31. Rumex acelosa

15. C. botrys 32. R nepalensis

16. Cicer microphyllum 33. Taraxacum officinale
17. Cousinia thomsonii 34. Tribulus terrestris

D. Fodder and fuel:

1. Astragalus chlorostachys 9.  Fraxinus xanthoxyloides
2. A peduncularis 10.  Heracleum lanatum
3. Caragana pygmaea \1. Hippophae rhamnaides spp.
4.  Cicer micraphyllum turkestanicum

5. Cotoneaster obovatus 12, H. salicifolia

6. Crataegus songarica 13.  Juniperus communis
7.  Elaeagnus hortemsis 14. J. recurva

8. Ephedra gerardiana 15. Medicago falcata
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16, Medicago sativa 30. S. daphnoides
17. Myricaria prostrata 31. 8 denticulata
18. Polygonum alpinum 32. S elegans
19. Populus angustifolius 33. S flagellaris
20. P balsamifera 34. S fragilis
21. P candicans 35. 8. karelinii
22. P caspica 36. 8. lindleyana
23. P ciliata 37. S oxycarpa
24. P euphratica 38. S pycnostachya
25. P nigra 39. 8. sclerophylla
26. Prangos pabularia 40. S. tetrasperma
27. Prunus cornuia 41. Tamarix gallica
28. Salix acmophylla 42, Trigonella emodi
29, 8. alba
F. Timber and implements
1.  Betula utilis 3. Populus ciliata
2. Crataegus songarica 6. Salix denticulata
3. Juniperus recurva 1. Rhododendron campanulatum
4 Lonicera discolor
F. Dye
1. Arnebia euchroma 4. Geranium pralense
2.  Berberis pachyacantha 5. Impatiens glanduligera
3. Datisca canabina 6. Onosma hispidum
G. Incense and perfumes
1. Cassiope fastigiata 8. Morina coulteriana
2. Chrysanthemum pyrethroides 9.  Pinus wallichiana
3.  Delphinium brunonianum 10. Rhododendron anthopogon
4. [Inula racemosa 11. Saussurea lappa
5. Juniperus communis 12. Tanacetum himachalensis
var. saxatilis
6. Jurinella macrocephala 13. Trigonelia emodi
7.  Lonicera obovaia 14, Waidheimia glabra
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H. Poisoncus plants
1. Corydalis flabellata
2. Hyoscyamus niger

1

2.  Dactylis glomerata
3. Digltaria ischaemum
4 Eremopoa persica

. Medicinal Plants

Achillea millefolium

=

Aconitum chasmanthum
A, heterophylium

A. violaceum

Actaea acuminata

Allium humile

AN

A. stracheyi

Movina persica
Physochlaing praeaita

Panicum miliaceum
Poa alpina

FRFWRieP PR EEIAE

Capparis spinosa
Carum carvi
Chaeraphylium villosum
Chesneya cuneata
Cicer microphyllum

9.  Arctium lappa 33. Clematis orientalis

10. Arenaria serpyliifolia 34. Codonopsis ovaia

11. Arnebla benthamil 35. Colehicum luteum

12, A. euchroma 36. Cotoneaster cbovaius

13,  Artemisia dracunculus 37. Dactylorhiza hatagirea
14. A, marifima 38. Datura stramaenium

153, A. parvifiora 39, Delphinium brunonianum
16. A. sieversiana 40. Dracocephalum heterophylium
17.  Astragalus candolleanus 41. [Elaeagnus angustifolius
18. A munroi 42. Ephedra gerardiana

19.  Axyris amarantholdes 43. Fagopyrum totaricum
20. Berberis jacschkeana 44, Ferula jaeschkeana

21. B. pseudoumbéliata 45. Galium verum

22. B ulicina 46. Gentiana kurroo

23, Bergenia siracheyi 47. G. tenella

24, Betula utilis 48. Geranium nepalense



49,
50.
51.
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Heracleum canescens
H. lanatum
H. thomsonii

82.
83.
84.

P fruticosa
Prangos pabularia
Pruneila vulgaris

52. Hippophae rhamnoides 85. Rheum emodi|
53. Humulus lupulus 86. R. moorcroftianum
54, Hyascyamus niger 87. R. palmatum
55. Inula racemosa 88. R. spiciforme
56. I royleana 89. R webbianum
57. Juniperus communis 90. Rhodiola quadrifida

var, saxatilis 51. R wallichiang
58, J recwrva 92. Saponeria vaccaria
59. Jurinella macropoda 93. Saussurea albescens
60. Lactuca scariola 4. S bracteata
61. Lepidium capitatum 95. §. lappa
62. L. latifolium 96. Scrophularia koelzii
63. Leptorhabdos parviflora 97. Selinum vaginatum
64, Lespedeza funcea 98. Senecio kunthianus
65. Lotus corniculatus 99. Swertia chirata

var, japonicus 100. S. cordata
66. Mecanopsis aculeata iUl Tamarix galiica
67. Mentha arvensis 102. Tanacetum falconeri
68. Morina coulteriana 103. T. himachalensis
69. Myricaria germanica 104. Taraxacum officinale
70. Nepeta eriostachya 105. Thalictrum foetidum
71. Onosma hispidum 106. Thermopsis barbata
72. Pedicularis hookeriang 107, Thymus linearis
73. Peganum harmala 108. Tribulus terrestris
74. Physochlaina praeailta 109. T?-Iganeffa' emodi
75. Picrorhiza kurrooa 110, Trillium govanianum
76. Plantago major 111. Valeriana hardwickii
77. Podophyllum hexandrum 112. V. fatamansi
78. Polygonatum cirrhifolium 113, Fola bifiora
79. Polygonum amphibium 114. Waldheimia glabra
80. P amplexicaule 115. W tomentosa
81, Poreniilla anserina
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BOTANICAL SURVEY OF INDIA
Wild relafives of cultivated plant species :

The wild relatives of crop plants together with related species con-
stitute gene pools which are a rich source of many important and desirable
traits. The 'Hindustani Centre of Diversity (Zeven & Zhukovsky, 1975)
is known for its genetic wealth of about 152 species of cultivated plants,
Western Himalaya as a whole contains rich genetic diversity of Triticeae
and Rosaceous taxa (Arora, Mehra & Nayar, 1983).

Some important wild relatives of cultivated species include Hordeum
murinum, H. gegiceras, H brevisubulatum ssp. turkestanicum, Elymus
dahuricus, E. dasystachys, Pennisetum orientale, Secale cereale, Cicer
m}craphyflum, Lepidium capitatum, L. ruderale, Lathyrus luteus, Allium
Jacgquemontii, A, oreoprasum, A. tuberosum, A. humile, A, atrosanguineum,
A. auriculatum, A. carolinianum, A. stoliczki and species of Prunus, Pyrus,
Ribes, Rubus etc.

Several species, having germ-plasm potential are found in cold arid
regions, Many such wild relatives of present day cultivated species can

be studied and experimented with for improving our cultivated species with
regard 1o high yield and cold resistance. Aflium spp. have got germ-plasm
value in the field of species and condiments. Cicer microphyllum is related
to the cultivated grain (Cicer arfetinum). Leaves of wild Potentilla fruticosa
are used as a substitute for tea. Species of Lathyrus, Vicia, Agrostis,
Bromus, Calamagrostis, Panicum, Triticum, Hordeum etc. should be studied

for their genetic behaviour and germ-plasm value. Plant breeding and crop

improvement programme are needs of the hour.

SURVIVAL STRATEGIES OF COLD DESERT PLANTS :
SPECIAL FEATURES OF BIODIVERSITY

The plants of cold deserts exhibit a number of ecological, morphological

and physiological adaptations which help them to counteract'the impact of harsh

climate prevailing in these regions. These plants are capable of establishing
themselves in cold arid regions as far as there is dry soil or substratum available
to provide them anchorage and also remains free from ice or snow just for few
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weeks in a year. Some peculiar adaptation techniques of these plants are
discussed below.

Habit .
{iy Cushion-forming habit .

Cushion, clump or mat-forming habit is very common in cold desert plants.
Such plants are perennial, short and sturdy with woody stem and deep root
system capable of penetrating rock crevices and fissures to provide firm
anchorage and nutrition to the plant. The heavily lignified stem gives out numerous
short, creeping branches just above the ground level which get repeatedly
branched and densely packed with leaves and flowers forming dense hemispheric
cushion habit. Such a habit protects from the strong wind action and its drying
effects, strong thermal radiations, loss of water through transpiration, in
maintaining the balance of temperature fluctuations between air and soil and
from the continuous pressure of snow layer which may be several feet thick for
months together e.g. Acantholimon lycopodioides, Thylacospermum
Paraguitegia, Sedum, Saxifraga etc. The large tap root system and their high
carbohydrate reserves enable these plants to servive year afler year. Astragalus
oplites, A. webbianus and Caragana versicolor form variously shaped spiny
cushion on the rocky ground. Species of Arenaria, Artemisia, Astragafus,
Oxytropis, Stellaria, Urtica, ete. form rigid mat on the substratum,

Gy Dimimuti . babit

Although the cold desert plants are generally dwarf and stunted, some of
them are so significantly reduced, that one may not even notice them in fields.
Species like Plewrogyne brachyanthera, Gentiana thomsonii, G. aquatica and
Taracacum bicolor are often barely 1-2 ¢m tall with a solitary flower. In contrast
to the aerial portion the underground tap root may be as long as 30 cm.
Ranunculus tricuspis, R. simiilis, R. involucratus, Anemone imbricaia,
Corydalis boweri, Arenaria litfledalel, Lancea tibetica, Saxifraga parva, Sedum
preewalskil are some other small sized species. The genus Squssurea may be
cited as an example of diminutive plants of cold desert. Several species of the
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genus range from hardly 2 cm to 10 cm in height. In case of dstragaius heydei,
Corydalis erassissima, Hedinia tibetica, Cochlearia scapifiora, Brya sinensis,
Thermopsis inflata, Microula tibetica and Dracocephalum heterophyllum, the
plants develop deep penetrating permanent root-stocks from which annual
branches are produced down among the rocks or stones and they bear leaves

and flowers in clusters just above the stones or rocks.
(iid) Bushy habit :

The number of woody tall plants in cold arid region is exceedingly low.
Whatever woody elements occur are in the form of bushes only and not growing
tailer than 30-160 cm. Caragana pyemaea, Ephedra gerardiana, Hippophae
rhamnoides, Myricaria prosirata and Lonicera hispida form dense bushy
habit with woody branches barely attaining 30-150 cm.

{iv) Protective covering of hairs ;

These hairs are very dense and form a felt like coating on the entire
surface of the exposed plant and acts as a thermal blanket, Apart from providing

thermal security these hairs impart a silver-grey or white appearance to the
plant which helps in reflecting the solar radiations reducing thereby the harsh
impact of sun’s rays. Astragalus munroi, Saussureq gassypiphora, §S.
gnaphalodes and Soroseris glomerata are such plants in which their is profuse
w00} coating on the vegetative and floral parts,

Reproductive strategies

The ecological conditions to which the plants of cold-deserts are exposed
would have threatened their existence but for their very short life cycle. The
cold desett paints have to complete the entire repreductive cycle right from the
opening of buds to sprouting the leaves and flowers, fruiting and even dispersal
of seeds. Thus reproduction and dispersal among the plants inhabiting the cold

deserts is an important aspect which maintains the population of this scanty

vegetation under the existing adverse conditions. The reproduction is acomplished
both by seed formation and by the vegetative propagation. Obviously in a region
where carbohydrates, the basic source of energy is a limiting factor vegetative
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reproduction is very common. [t is reported that those species which reproduce
by seeds take several years longer to reach the seed producing stage than the
same species growing in hotter climate. Some of the cold desert plants are
annual or monocarpic i.e. producing the fruits and seeds only once. Hypecoum
laprocarpum, Pleurogyne brachyanthera, Gentiana tenellia, G. aquatica, G.
humilis, Salsola collina, 8. kali, Halogeton glomeratus, etc. belong to this
category. Some perennial species are also monocarpic but survive only for 2-3
seasons. They have lerge tap-roots full of stored food material collected in the
first season for flowering and fruiting in the next year, Cold climate is not
favourable for sexual reproduction due to very low temperatures, short growing
- season and poor nutrient availability. In order to make sexual reproduction
process easy and effective, these plants therefore have evolved certain
physiological adaptations which help them during the various stages of
reproduction like, development and formation of ovule, pollen, attracting the
pollinating agents etc. for successful pollination and seed formation.

The green leaves of plants make use of sunlight for producing
carbohydrates etc. through the process of photosynthesis. Atthe same time the
flowers use this energy for heating purposes which acceierates the growth of
pollen and seeds. Some of the flowers also have ultra-violet patterns which
aitract the pollinators. The bowl or saucer shaped flowers of Anemone,
Remunculus, Saxifraga and many other is usually heliotropic and have highly
reflective inner surface of petals; in the central region of these flowers lie carpels
and many stamens. This shape acts as small dish antenna focussing the reflected
light and heat on the centre of the flower where stamens and carpels effectively

retain the heat gained through such radiations, This energy accumulation by

flowers helps in poltination. it has also been reported that the visiting insecis on
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through this process these insects develop temperature as high as 30-32 degrees
in excess of the atmospheric temperature. Thus, the heat so acquired enhances
their metabolic activities including reproduction and obviously insects seek out
the warm flowers in cold desert areas. On the other hand plants couid conserve
energy by accomplishing pollination at the same time providing less food in the
form of nector. In this way a sort of symbiotic reiationship is formed between
the insect and plants in cold desert area.
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Flower colour alse plays an important roel in the process of sexual
reproducton as brilliently coloured flowers can attract insects for pollination.
Most of the coid desert plants like Delphinium, dconinmm, Meconopsis.
Corvdalis, Geramivm, Astragalus, Oxytropls, Forentifla, Saxifraga, Primla,
Taranacum, Genriang ete., produce bright, sparkling flowers of red, yellow,
blue, viclet or purple. These plants spand much of their energy to produce
large, attractive flowers, no matier how big the plant is. Gentians, saxifragas,
campanulas, anemones, primulas, Crocus, Soidaneiia etc. have large flowets
as compared to the size of the piant.

The great infensity of colours exhibited by the alping species is due to the
luminous climate which facilitates the assimilation of sugars and the cool nights
which inhibit the transformation of sugars inte starch. Thus overproduction of
sugars results in the active synthesis of pigments which in turh causes even the
statks and |eaves to exhibit colouts. Further, the richness of the cellulose in the
sugars renders the tissues more resistant to the action of frost, and the excess of
carbohydrates are wiilised in the speedy development of underground organs
resulting in the stiff ancherage of plants, Thus even the small plant has deep and
spreading root-gystem (Dhar & Kachroo, 1983).

Seed production is also quite encrmous in cold desert species to overcome
the perennial droughit, heavy snowfall, eroding siopes with shifting sands and

stones, and over grazing. Only a few seeds ultimately succead in establishing.
Therefore mast of the species have switched over to vegetative reproduction
through butbs, bulbils, runners, stolons, offsets, and through production of the
branches from rooistocks,

‘Temperature also induces certzin physiclogicel specialization in cold desert
plants. The plants of coid arid regions are able to survive in vety low temperatures

as they have a higher rate of metabolic activity at low temperature, But at the
same time this ability has a great disadvantage to them because the metabalic
achivity increases with the rise in tempetature which leads to the depletion of
hardly produced cartiochydrates or the so called energy at a very fast rate, This
rapid utilizetion rat¢ of carbohydrate reserves due to higher respiration rate in
warm climates has been reported to be limiting factor in the extension of the
cold desert species to warmer regions.
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These plants are capable of storing the products of photosynthesis-
carbohydrates in their underground organs. The extensive root system of these
plants stores considerable amount of carbohydrate reserves to survive during
the unfavourable period.

Resistance to injuries caused by freezing temperature is a characteristic
feature of cold desert plants. The low temperature and short photoperiods are
two main c¢limatic factors responsible to induce frost hardiness among these
plants. The freezing injury is mainly caused by the formation of ice crystals
within the cell and less frequently by dehydration of tissues by extracellular ice
crystal formation. Therefore, the freezing resistance may be either in the form
of inhibition or reduction in the ice crystal formation or a sort of increased
resistance of the protoplasm against in the deformation caused by the formation
of ice crystala.

The starch grains are accumulated in the chloroplasts by the process of
photusymhesm during day timg and as mght falls, this strach is converted into
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concentration of the: cell sap. This increased cell sap concentration lowers the
freezing point by several degrees. This is how the cold desert plants survive
temperatures as low as -15 to -20°C.

Introduced Phytodiversity :

needs and in this process an mtroduced blndlvers!tv has resuited. Gﬂen the
changes were advertant but those also brought about inadvertant changes in the
ecosystem, The extreme conditions of climate and soil has given rise to a very
peculiar ecosystem with a peculiar type of vegetation cover in the cold desert
areas of our country. To maeet their needs for food, fodder, fuel, timber, vegetables,
herbal medicines, etc, local people have introduced several plant-species, thereby
bringing a remarkable diversity in the floristic components of this area.

Recently a cold tolerent and fast growing European Populus has been
introduced to meet the increased demand of fuel and fodder. For fodder a
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petenyial grass called *Yarkandi® has also been introduced in the srea on
experimerdal basis. In cold desert areas, only bushy growths like Myricaria
elegans, M. prostrata, Caragana pygwaea, Juniperus macropoda, Roso
webbitnma, Hippophae rhamnoides, and species of Tamarix, dstragalus etc.
are found and there are no tree species, ocenrring naburally in the area. There is
an acute shortage of fuel and fodder during long wintes months.

Along river courses, in marshy depressions and near habitations several
species have been introduced. These are of special significancs jo the local
populations as a scurce of fuel, fodder, food, timber, efe. These have affected to
a great extent the economic secenaric of the region, These species include
Salix alba, 8. dapimoides, 8. elegams, 8, sclerophylia, 8. fragifis, Populas
alba, Pt angusitfolia, P candicans, P ciliaia, P euphrotica, P rigra, Tamarix
gdffica, Elaeapnus hortensis, Robbinig pseudoacacia, Juniperus spp., Morus
alba, Juglans regia. Primus dosycarpa, P persica, P armeniaca and species
of Pyrus. These planted trees stand to represent the so called forest in this
region of cold desert.

Several species have been selected for improvement of seil substramum

viz., Digltoria ischaemwn, Pawnicum miliaceum, Festuca sibivica, Poa alping
and Daetviis glomerata. Thus we find that these introduced species have also
contritred to this unigque biodiversity.

Phytogeographical affinities :

The cold deserta of Trans-Hiﬁmlayan zone beleng to a larger

phytopengraphic zons, comprising Tibetan Plateau and Central Asia including
Siberia. The flora shows affinity with the flora of Middle and Northem
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and the Maditerranean regions. Dhar & Kechroo (1983) and Kachroo,

Sapre & Dhar {1977) have discussed in detai! about the phytegeographical

o

gp
but a species belonging to Allardig and Saussurea are not reprezented
in the flora of Eastern U.S.A. Thera gre no native species of Dianthus
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or Nepeta in Eastern U.S.A. The genera such as Tanacetum, Ariemisia,
Astragalus, Oxytropis etc. which are more numerous in Ladakh than in
Eastern U.S.A. are gencra which are common in Central Asia,

The floristic survey and analysis of species collected from the region
reveal that the flora contains, apart from indigenous elements, also species
However the desert flora is most closely related to the Tibetan and Turkish
floristic elements. The cosmopelitan elements are represented by Capsella
bursa-pastoris, Chenopodium albusn, Ergrostis minor, Erigeron canadensis,
Juncus bufonius, Lotus corniculatus, Medicago sativa, Phleum alpinum,
Pisum sativum. Poa annua, Polygonum aviculare, Solanum nigrum,
Sonchus oleraceus, Stellaria media, Taraxacum officinale, Thlaspi arvense,

Trifolium pratense, T. repens, Verbascum thaspus eic.

The boreo-alpine slements of northern artic Europe and Southern
European mountains find their extreme eastern range of distribution in
the west Himalaya. Species of Aconitum, Actaea, Agrostis, Anemone,
Aquilegia, Arabis, Aster, Avena, Brachypodium, Bromus, Caltha, Draba,
Epilobium, Festuca, Gentiana, Oxyria, Pedicularis, Poa, Polygonum,
Potentilla, Primula, Ranunculus, Saxifraga, Sedum, Silene, Sisymbrium,
Stellaria, Thalictrum, Thlaspi etc. represent such elements.

A few species, which are widely distributed in the Alps, Central

Qrope, extending ¢astwards o e Saucasus, - the aukushand Y S,
find their way to Himalayas, extending further to Tien Shan, the Altai
mountains. These are Euro-Siberian elements. These species belong to
Adonis, Allium, Alyssum, Androsace, Bupleurum, Calamagrostis, Crepis,
Elymus, Eurotia, Gagea, Geranium, Geum, Hieracium, Inula, Koeleria,

Leontopodium, Lioydia, Lonicera, Oxytropis, Pimpinella, Polygonatum,

Scrophularia, Stipa, Trollius etc. The Mediterranean genera, which are
widely distributed in Southern Europe, North Africa, Western Asia, find
their extension eastwards to Turkestan, Afghanistan, Western Himalaya
and Alai mountains. In Indian cold deserts these species belong to the
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"‘Carduus, Delphiniwm, Echinops, Heracleum, Kochia, Myosotis, Myricaria,
Nepeta, Onosma, Origanum, Polypogon, Rochellia, Scabiosa, Senecio,
Thymus, Trifolium etc.

A Laenr e n s 1ilre dmsmmmmduin Vo e mmn F YU o I N
MOIGYr E'n‘.-].lﬁl.ﬂ 1IAE ﬂauusuiue. l...urusuﬂu, RFEA, LITDFIYELIF U,
P g VR W JU - S, 'y R [ [Ny | S u e YTV | uuapru T S ——
TR LFLIGE, LrETrilEr y NUUTEY I LASRUER, JHAKOI W CUW, JUTFLLELRT 2 CBF LEACIC-LEPTE),

Thermopsis, Thylacospermum, Waldheimia ete. are distributed in
comparatively smaller area from Siberia to Mongolia, the Aliai mountains,
central Tien Shan, the Alai Pamirs and the West Himalaya including
L.adakh and Lahul Spiti.

Table 12: Species common with Tibet

s1. Name of species Family

No.

B Acanitum routundifolium Ranunculaceae
2 A. violaceum Ranunculacese
3 Angphalis virgoto Asteracene

4. Anemane rupicola Ranmmculeceae
5. Aphragmus exycarpus Brassicacese
6, Aquilegio mearcrofiiong Rapunculacens
7 A, publfiara Rarubcuacene
8. Arabidopsix larazacijolia EBrassi:accat
9. A. thaiigng Drassicaceae
115 Arabis fibeiica Brassicacosc
1. Arenaria festucoides Caryophyllacese
12, Arnebia guitata Boraginaceae
13. Artemisia macrocephala Asteraceae

14, A. maritima Asteracene

£5. Asiragalus confertus Fabaceae

16. A, gracilipes Fabacese

7. 4. oxyodon Fabaceae

18 A. tribulifolius' Fabacese
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19. A. zanskarensis Fabaceac
20. Awiplex crassifelia Chenopodiaceac
21, Barbarea vuligoris Brassicaceae
22. Braya themsonii Brassicacese
23, Caragana gerardiana Fabaceae
24. Carex borii ' Cyperaceae
2%, C. nivalis Cyperaceas
26. C. pamirensis Cyperaccnc
27. Carum carvi Apiacese
28. Christolea crassifolia Brassicacese
29, Chrysanthemum tibeticum Asteraceas
30. Corydalis crassifolia Fumariaceas
3. Crepis multicaulis Asteraceas
32. Delphinium brunonianum Ratunculacese
33. Draba altaica Brassicaccae
34, D. stenocarpa Brassicaceae
35, Elsholizia densa Lamiaceae
36. Elymus dahuricus Poaceae
37. Eritrichium spathulatim Boraginaceas
38. Festuca olgae Poaceae
39, E tibetica Poaceae
40, Hippuris vuigaris Hippuridaceae
4], Lindeiofia anchusoides Boreginaceae
42, Minuartia biffora Caryophyllinceas
43. Nepeta tibetica Lamiaceae
44, Onosma hirpidum Boraginaceae
45, dxytmp:‘.t lapponica Febaccac

0. microphylla Fabaceae
47. G. iatarica Fabaccas
48. Parnayia laxmanni Sexifragaceas
439, Poa pratensis Poaceae
50. P. tibetica Poacene
L1} Polygomum siblricusm Polygonacese
52. Porentliia multifida Rosaceae
33. Primuia elliptica Primulaczae
34, Rhodiola tibetica Crassulaceac
35, Rubig tibetica Rubjsceas
36, Sagina saginoides Caryoﬁhyilm
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57 Stlene gonospermd Caryophyllaceas

58 Stachys tibetica Lamiacere

39, Stipa _jocguemorntii Poacens

60, Tonacetum Wheticum Astericeae

al. Tindacospermum coesgpilosum Carvophy 11aceans

42, Baldheimia stofleskoi Asterncens
Tabkle 13: Species common with Afghanistan

A Name of species Femily

No.

L. Acidea geuminzia Ramimculecene

2. Anaphalis confarsa Asteracapa

kR A, virpaya Asglerncess

4, Androzace roundifolia Primelncess

5. Arabidopeis thalizm Brassicanens

6. Artemisio grelindl Asteracens

7. Aster Rucolduas Asieraceas

B Astragoler colufeocarpuys Fabaceas

g, A. rhizanthut Fabaceae

{1 Barberea vaigaris Braygipacean

1. Rergunky sirackeyl Saxiffagzcese

12, Brachvactiz raylei Asteraceas

i3 Brozgice wiges Brasricuiieu

14, Campanulo astrsia Campmminconr

15, Crarex olivert Cyporacas

1&. C. pemirensit Cyperacess

17. C. 1ongorica Cyperaceae

13. C. vulpinariy Cyperecens

19. Carum carvi Apieceas

20, Chorispora sabuivsc Brassicaceas

21. tlematis orientalls Renuaculacaas

22 Codanopsiz ovwria Campanulaceas

21, Cousinia themaonil Asieracese

24, Dianthus anatoficnr Caryvphyllaceat

L} LMpsacay mikis Dipsacaceas
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26, Draba oveades Brassicacesae
27. D. stenocarpa Brassicaceac
28, Echinops cornigerus Asteractae
29. Erigeron multiradiaius Asteracese
30. Eritrichium canum Boraginaceae
31 E. spathulatum var. thomsoni Boraginaceae
32, Ferula joeschkeana Apiacene
33, Galium aparine Rubiacecae
34. (. asperifolium Rubiaceas
35. G. verwm Rubiaceas
36. Geranium collinum Geraniscens
7 Gnaphalivm lieo-album Asteraceas
38 Indigofera heterantha Fabaceas
39, Iriz ensata Fridaceas
40, Kobresa laxa Cyperacese
41. Koelpinia linearis Asteraceac
42, Lactuca brunoniana Asteracenae
43 L. decipiens Asterncens
44, L. macrorhiza Agteraceae
45. Lappula barbata Boreginacese
46, L. microcarpa Boraginacese
47. Lepidium ruderale Brassicacere
4% Ligusticum thohronil Apiscane
49, Lonicera aspertfolia Caprifoliaceas
50. L. heterophylla Caprifoliacens
51 L. seminovii Caprifoliaceat
52, Meliiotus officinalls Fabaceae
53. Nepeta floccosa Lamiaceae
54, N. glutinosa Lamisceas
55, Paraguilegia anemongides Ranunculgeeae
56, Pedicularis bicornutn Scrophuiarieceas
7. Potentilia qtrisanguinea Rosaceae
58. P muirifida Rosacene
59. P, sericea Rosacess
60. Prangos pabularia Apinsceas
61. Rosa eglanteria Rogzaceps
62. R. webbiana Rosacese
63. Scrophularia dentata Scrophulariaceae
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64, Senecio krascheninnikovii Asieracese

65. Sibbaldia parvifiora Rosaccae

66. Silene wnigaris Caryophyllaceas

67 Sisymbrivm brasticiforme Brassicaceas

68, S. loeselit Brassicaceae

69. Stellaria palusiris Caryophylacens

70. Swertia peticlaia Gentianaceas

71. Tragopogon gracilis Asteraceae

T2, Trigonella corniculata Fabacene

73. T emodi Fabaceae

74, Turritis glabra Brassicaccae

75. Valeriama kardwickii Valerianaceae

76. ¥ himalaya, Valerianaceae

77, Veronica perpusilia Scrophulariaceas
- 78.  Viburnum cotinifolium Caprifolincese

Table 14; Species common with Turkestan

SL Nune of species Family

No,

1. Arenaria serpyliifolia Caryophyllaceae
2. Artemivia kciniata Asteracess

3 Chenopodium album Chenopodiacone
4. C. bofrys Chenopodincess
5. C. hybridum Chenopodiacene
8. Diowthws ongiolicus Caryophylizcese
7. Gagen bmoworensis Liliaceas

8. Geranium collinnm Geraiscense

9, G. pretense Germniscese

10, Lomatogonium carinthiacum Gentianacese
1. Melilotus alba Fabacese

12. M. officinalis Fabaceae

13. Sagina soginoides Caryophylincese
14. THfoltum pratense Fabacess

15, Vaccaria pyramidata Caryophyliacess
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Table 15: Species common with China

75

SL Name of species Family

No.

1. Aletris pauciflora Liliacese

2. Anaphalis busua Asteracene

3 A. contorto Asteracese

4. A nepalensis Asteracess

5. Androsace mucronifolia Caryophyliaccas
6. Anemone rivularis Rammeulacoae
7. A. rupicola Ranunculnceas
8. Aphragmus oxycarpus oxycarpus Brassicaceae
9. Arabidopsis mollisima Brassicaceae
19, Arabis glangulosa Brassicacese
11. Artemisia sieversiona Asteracene

12. Bromus pectinatus Poaceas

13, Caragana versicolor Fabaceae

14. Cardamine macrophyiia Brassicaccac
15. Chaerophylium reflexum Apiaceae

18. Corvdalis flabellata Fumariacese
17. C. meifoiia Fumariaceae
18. Cotoneaster duthieanus Rosaceae

19. Elymus nutans Poaceas

20, Galitum tibetioum Rubiacese

i1. Gentiana argentea Gentianacene
22, G. lexcomelaena Gentinnaceas
23. G. marginala Getitianaceae
24, &. prostrata Gentianaceae
25, G. tianshanica Gentianaceae
26. Heracleum lanatum Apiaceae

27. Irix decora Iridaceae

28, Kengio mutica Podcese

29, Kobresia capiilifoiia Cyperaceas
30, Lactuca dissecta Asteraceas

3l L. dolichophylla Asteracsae

32, Lepidium apetalum Brassicaceas
33, Meconopsis acwitata

Papaveracens
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3, Lomicera asperifeiia Caprifoliaceze

35, L. hispida var. bracieata Caprifoliaccas

36. L. webblana Caprifoliacess

3T, Podaphylhum hexandrum Podophyilaceas

38 Potentilia bifurca Rosacene

39 P. cineara Rosgceas

40, P soiessoviang Bosaceas

11 FPrimpla dentlealdio Primulaceze

di. E munroi Primodacees

43, F. obtusfalia Primmlaceae

44, Ranuncwlug laetes Ranunculaceas

45 Ribas alpexive Grossulariacens

46. Sedum oreades Crasaulscear

47. Senecie loascheninnikovil Asteracear

4K, Finfa GifTara Violaceas
Table 16 Species common with Siberia

4 Namne of species Family

My,

3 Aradidopeis himalalea Brassicacoas

3 A. moilissima Brassicaceas

4. Arteinlrla dracuncuius Agterncoas

3, A mariima Asteracear

& A. salsaleiles Asteraceas

T Asiar flaceidey Asteracene

8. Asiragalur demsiflorvs Fabacos:

9. A nivalis Fabaooae

I A subsliformis Fabacens

Ll Bromuc oxyedon Poaceso

12, Calamagrostis prewdophragmites Paaccas

13 Chenopodiues foliosum Chenopodiacess

14. Eradium ctgphorianum Cleranipoens

18, Eryrimum hierocifoliuve: Bragsicacere

16, Festueq valesioca Foacene

17. Fentigro aguatica Gentinriacaae
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18, Geranium collimim Geraniaccae

9. Halerpestis sarmentosa Ranunculaceas

20, Lactuca scarioln Asieraceae

21. Lomatogonium carinthiocum (Gentianacear

22, Medicago upulina Fabaceae

23. Oxytropis lapponica Fabaceae

24. Paraguilegia anemonoides Ranunculaceae

28, . microphytia Ranunculageae

26. Polygonum isiandicum Polygonacene

27. P viviparum Polygomsceas

28. Potentitia biflora Rosacean

29, P multifida Rosaccas

30. Ranunculus pulchellus Ranunculaceas

31 Rhodiola quadrifida Crassulaceas

32. Rosa eglentaria Rosacess

33. Rubus saxatilis Rospeepe

34 Saxifragn sibirica Saxifragaceas

35. Stellaria uliginosa Caryophyllaceae

36. Stipa monghkolica Poaceae

37 Torularia humilis Brassicacene

38. Tussilage farfara Asteraceae
Table 17: Species common with Europe

SL Natne of species Family

No.

L Adonis aestivalis Ranunculaceae

2. Arenaria serpyilifotia Caryophyilacess

LN Artemisia maritima Asteracess

4. Asperugo procumbens Boraginaceae

-3 Bupieurum folcatum Apiaceac

6. Callitriche palustris Callitrichaceae

T Campanula-latifolic —— Campanulacens

8. Cardamine impatiens Brassicacese

9, Carduws edelbergii Asteraceae

10. Corex curia Cyperncene
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11. C. nigerrima Cyperacene

12. Chenopodium glaucum Chenopodiacess

13. Cuscuta europea Cuscutaceae

14. Eleacharis palustris Cyperaceae

15, Epilobivm roseum Onagraceae

16. Galium boreale Rubiscese

17. Geranium pratense Geraninceae

18. Iris spuria Iridaceae

19, Juncur bufonius hmcacese

20, Lomivm amplexicaule Lemisceas

21. Mentha longifolia Lamiaceae

22, Criganum veigare Leamiaceas

23. Oayria digyna Polygonaceas

24, Polygonum hydropiper Polygonacese

25. F. viviparum Polygonaceae

28. Potentilla anserina Rosacoas

27. P multifida Rosaceae

28. P supina Rosaceae

29, Primulg sibirica Primulacess

30, Prugella vuigariz Lamiaceas

31, Ribes alpestre Grossulariaceas

32 Thatictrum aipinum Ranunculacese

33, T foetidum Ranunculaceaes

34, Thiaspi arvense Drassicaceae
Table 18: Species common with Eastern U.5.A.

51 Name of species Family

No,

l. Agrostis stolonjfera Poaceae

2. A. vinealis Poaceae

3 Aguilegia fragrams Ranunculacene

4, Arabidopsis thaliona Bragsicacese

5, Argnaria serpyiiifolia Caryophyllnceae

6. Avena fatua Poaccae

7. Barbarea vuigoris Brassicacene

8. Briza medla Poacese
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9. Bromus japonicus Poaceae

10. B. teciorum Poaceae

11, Carduus edelbergii Asteraceae

12. Carex orbicularis Cyperacene

13. C. stenophylla Cyperaceae

14. Carum carvi Apiaceae

15, Cerastium vulgatum Caryophyllaceae
16. Chenopodium album Chenopodiaceae
7. C. botrys Chenopodiacess
18. C. glaucum Chenopodiaccae
19. C. hybridum Chenopodiaceae
20, Convalvulus arvensis Convolvulaceae
21. Cuscuta europea Cuscutaceae
22 Dactylis glomerata Poaceae

23. Deschampsia caespitoso Poacoas

24. Eleocharis palwsiris Cyperaceac

235, E. quinguifiora Cyperaceae

26. Elymus repens Poaceae

z7. Epilablum angusiifoliun Onagraceae

28, Eragrostis mingr Poaceae

9. Festuca rubra Poaceae

30. Galium aparine Rubiaceae

. G. boreale Rubiacese

32. G. verum Rubiaceae

33 Geranium pratense Geraniaceae

34, Hippuris vulgaris Hippuridaceae
35. Koeleria macrantha Poaceae

36. Lomium amplexicaule Lamiaceae

7. Lemna minor Lemnaceae

38. Lepidium apetalum Brassicacess
39. Limosella aquatica Scrophulariaceas
40. Lithospermum arvensis Boraginaceas
41, Lotz cornicuiars Fabaceae

42, Malva verticillata Malvacesse

43. Medicago falcata Fabaceae

44. M. lupylina Fabaceae

45, M. sativa Fabacese

46, Melifotus officinalis Fabaceae
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47, Mentha lorgifolia Lamiaceas

48, Mornd alba Morachas

44, hyria digwa Polygonacsas
4. Phragmitls australis Foacens

53 Planiage majer Plantaginacoas
£2. Pow alpina Poaceze

53, B ramoralis Porceas

LT P_pratangie Poaceze

L Palveomum aviculore Folygonaceas
56, P Fpdropiper Folygonaceae
Ll P lepahifolive Polygonaceae
3K, E viviparum Polygonacehe
50, Polvpogan monspaliensis Praceps

60, Papylur albe Salicacoo:

E1. P eandicans Salicacens

62, P nigra Balicacean

63, FPolomogelon mictingatys Potemaopeionaceze
b4, Potanlilie aniering Eosaceas

B5. P. erbasenio Rosaceas

i, Rhiediala Imbvicata Crazsulaceas
7. Kibes clpesire Girpagnlarizcess
&E. Rumex acefosa Dolygonscess
69, Saging roginoidas Caryophyllaceae
10. Sulix alba Salicacese

Tl & frapilix Salicacem

T2. Setarin viridis PFoaceas

71 Srefloria media Carvaphyllacess
14, Tararachm officinale Asieraceds

75 Tiymnr linaaris Lamiaceae

14, Tragopogon pratanss AFcTaccie

T Tribulpat ferrenfris Zygophyllacess
78. Teifolinm prolense taheoses

T9. Triglochin maritim Rancagivaceae
#0. Turnifage forfora Aslernopoe

L1 Lirtica dicien Urlicaceae

i2 Uiricularia minar Lanibuinrisceas
i1 Feronlco ancgellis-agsatica Scropbularicoese
R« Zannicheliia palusivis Zannichslliacens
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The history of botanical exploration in Kashmir dates back to 1831
when V., Jacquemont (1801-1832) collected plants from Kashmir. His
collections were studied and published by J. Cambessedes and F. Decaisne
in 1845, Jacquemont was followed by Baron Von Huegel (1835) and
Godfrey Thomas Vigne (18335-36), who explored the Kashmir vatley. Vigne
collected from Kashmir and Deosai Plains in 1835. Hugh Falconer joined
Vigne in Skardu in 1837 and made collections in Dras and Baltistan. W.

Moorcroft collected specimens in Ladakh regions and sent his collections
to Wallich and Royle. He also made collections in Niti Pass area. Falconer

made extensive collections in Bashahr and Kinnaur around 1830 and sent
collectors to Kashmir during 1833-1839. R. Strachey and J.E. Winterbottom
collected widely in western Himalaya from 1847-49 and there are specimens
at Kew -collected in Deotsu', the old name of Deosai. They also collected
in Kumaon, Garhwal and Tibet. Thomas Thomson was another pioneer
collector who collected in Kashmir during 1848, Schlagintweit (1855.57),
William Hay (1862), ).L.. Stewart (1868) and Henderson and Hume (1873)
also explored different areas of Kashmir. C.B. Clarke visited Kashmir in
1876 and crossed Deosai on his journey to Karakoram, He also visited

1ehanoanoa trn]lmr IF nufhu:l nvﬂinﬂ:ﬂ Flnlhehn -nful Giloit Aurine 1R8O0
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93. He visited Deosai while travelling from Dras to Skardu and Astor. W.
Gollam and Inayat, as Duthie's collectors, collected in Kashmir in 1889
and 1891 respectively. G.A. Gammie collected in Kashmir in the year 1891

and 1893. Alfred Meebold crossed Deosai and explored surrounding areas
in 1905, Keshavanand collected in Kashmir from 1906 to 1909 especially
in Kishanganga valley. Filippo De Filippi of the Abruzzi Expedition to the
Karakoram mountains in 1909 published a list of plants which he collected
in Deosai. W. Koeiz collected in Kashmir from 1931-1936. He visited
Deosai and surrounding areas in Kashmir. R.R. Stewart collected plants
in Deosai in 1940 and 1946 and explored Gilgit, Dras, Baltistan, Tilei,
Kamri Pass etc. of Kashmir. In 1955 Grady Webster and E. Nasir explored

Satpura La, Skardu and Deosai to Chillam.
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Simla and Kinnaur was visited by Jacquemont, Inglis, William Hay,
Madden, Hoffmeister and T. Thomson. In 1864 E. Egerton explored
Chandra valley and north-west areas facing Bara Shigri Glacier in Lahul
& Spiti. Towards the close of the century, D. Brandis and J.L. Stewart
explored Bashahr and Kinnaur, Lahul & Spiti was explored also, among
others, by William Hay, J.D. Cunningham, T. Thomson, J.D, Herbert, G.
Watt, Rev. H.A. Jaeschke, A. W. Hedge, Lance, Stoliczka and J .R.
Drummond during the 19th century. In the first half of the 20th century,
notable explorers and collectors in this region were R.N. Parker, R.R.
Stewart, W. Koelz, N.L. Bor, 8.R. Kashyap, Thakur Roopchand etc. After
re-organisation of Botanical Survey of India in 1957, the scientists of
Noithern Circle, Dehradun of B.S.], made systematic and extensive survey
of the cold desert areas of J. & K., H.P. and U.P. (Garhwal Himalaya).
Notable among these were M.A. Rau, T.A. Rao, N.C. Nair, U.C.
Bhattacharyya, B.M. Wadhwa, M.V. Viswanathan, P.K. Hajra, B.D.
Naithani, B.P. Unijyal, H.J. Chowdhery etc. Scientists from Regional
Research Laboratory, Jammu and Srinagar University like Y.K. Sarin, B.K.
Kapahi, S.P, Sethi, A.K. Kaul, R.N. Gohil, Gurcharan Singh, Upendra Dhar,

B.L. Sapru were also engaged in exploration of these areas independently.
Burkill (1965) and Stewart (1982) have given a very exhaustive historical
account of explorations in these areas,

The first systematic account of the flora and vegetable products of
Lahul dates back to 1868 when Aitchison (1868) published -"Lahul- Its

Flora and Vegetable Products" based on the collections of Rev. H.A,

Jaeschke of the Moravian Mission. In 1881 G. Watt published a brief
account of the vegetation of Chamba State and British Lahul, Nair (1977)
published Flora of Bashahr Himalaya in which he included piants from
the cold desert areas of Kinnaur, Kachroo, Sapru & Dhar (1977) published
Flora of Ladakh and Dhar & Kachroo (1983) published Alpine Flora of
Kashmir Himalaya. Naithani (1984) published Flora of Chamoli which

inciuded also the plants of Mana, Niti and Malari areas. Recently Aswal

& Mehrotra {1994) have published Flora of Lahaul-Spiti. Apart from this
there are many scientific papers on the floristics of these regions which
are cited in the bibliography.
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Materials, methods and style of presentation of Flora :

More than 20,000 plant specimens belonging to more than 4,000
field numbers and collected by the scientists of Botanical Survey of India
during a span of about 15 years since 1975 form the basis of the present
work. These materials are deposited in the herbarium of Botanical Survey
of India at Dehradun (BSD). There are also some collections from the
cold desert areas housed in the herbaria of Central National Herbarium,

Howrah (CAL), Forest Research Institute Herbarium, Dehradun (DD),

National Botanical Research Institute Herbarium, Lucknow (LWQ@G) and
Central Drug Research Institute Herbariim, Lucknow. Table 18 shows the
itinerary of plant collection tours conducted by the scientists of Botanical
Survej of India, Northern Circle, Dehradun,

Standard procedures were followed for collection, processing and
preservation of specimens in the herbarium, Established practices were
followed for identification of specimens viz., checking of specimens with
the help of treatises on Indian flora, monographs, revisionary works and
comparison of specimens with existing collections.

The total number of species dealt with in the present work is 347
{Table 5), These belong to 103 genera under 16 families of monocot group.
Table 6 and 8 shows the dominant families and genera in the cold desert
flora. Families Dioscoreaceae, Trilllaceae, Araceae, Lemnaceae, Najadaceae
and Zannichelliaceae are represented by single genus with single species.
The families are arranged according to Bentham & Hooker’s classification

{1862-1883) with some modifications based on recent knowledge.

Table 19: Itinerary of plant collection tours in cold deserts

Field Number
Name of Collegtor Locality Period From To  Total
M.V. Viswanathan Ladakh(J.& K.}  Aug-Sept 54601 54800 200
1975
~gdo - -do- -do- 55001 $5100 100
-do - ~do- -do- 55601 55700 0f
B.D. Naithani Niti, Malari - de - 55001 56300 400

(Chamoli, U.F.)
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Fizld Mumber
Name of Collector Locality Peciod From Ta  Yotal
B.M. Wadtrava Ladakh (L &K July- Sop. 58501 50000 500
1975
-do- . do- -do- $9201 60200 1000
UL, Bhaticharyr. - do- hidy-Aug, (980 7i201 71816 616
B Balli &8, Singh  [ahul & Spib Aug. 1944 TE5E70 15731 61
(HLP)
B.I}. Naitheni Welang Valley Alg, -S=ydt. 68476 56400 pL)
(L Miarioanki, 1988
.
~d - -do- do~ 0784  70B00 16
-do- - do- <k~ 74214 74300 86
i - -do - o - 4734 74800 65
- dp - -da- -do - THGE 75500 13
-do- - do- <p- 46801  B6S00 100
H.). Chowilbery & Ledakh Tuly- Aug, 25701 2600 o)
BF Uniyal U&K) 19R8
S5.K. Mot & Lahui & Spiti Aug. 1994 EEID] BE300 200
8. Bingh (H.F)
- do- -da- -do- 88401 83300 100
-do- -do- ~do- 20401 D440 40
-do- Khnaor - do- E1573 R1600 25
(ELE)
sy - ~da- -do- R2EES 8N 15
TOT AL 4308

The Flors is presented in two parts. The first part deals with the
.genera! consitderstions, which include intreduction end general sovount
dealing with area, physical features, geology, seil, climete, general vegetation,
floristic diversity, survivel atategies and adaptive features of the flora,
introduced flora, phytogeographical affinities end eariier botanical
explorations and works. A comprehensive Wibliography is added at the end.
The second part deals with the systematic account of monocot species,
which includes dichotomous keys from the rank of family to infraspecific
level and descriptions of family, genus and species. Full citations of the
species are provided. Notes on habitat with localities, flowering and fruiting
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time and distributional data are provided with each species. Total number
of genera and species in the world, India and area under study are provided
at the end of family-description and total numnber of species in the world,
Indiz and area under study are given at the end of genus-description. Short
notes on affinities, distribution, economic importance, nomenclature etc.
are given at appropriate places. The genera under a family and species
and infraspecific taxa under a genus are arranged alphabetically.
Nomenclature has been brought up to date in accordance with 1.C.B.N.
as far as practicable.
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metons; (J-mérous it Mendpormasone] | . . DICOT FAMILIES
Leaves psunlly parallel-veined, usaally aliernate. Flurwnm urially J-mercus,
FAPELY B=TEMETWE ..ieesinescvecssman e smn st mun nsns rmn s nmsnbroio rr ermes eridmrass rasms st ss bhad s pbsbentpons oot B3

OVRFY BUPBLIOL cvuitransrmnssmns bardiecasrassrn 1 5ees s rrasreas ks rreal redns 5 rrass rassanes s oem s anegscs pasrs
OVATY IRTRTIOT v et et cvn et cns s renss s s s e s s ssssnasbontte 3D

Perianth dry and giumaceons or represcnied by hypogynous setac, scales,
hairs, bristles or IHCBIES e e e e s e s st vt et e
Perianth well developed or abgent ... e et e e B

fivary 3-carpelled. Froit a dehiscent capsule ... ... JINCACEAE
Ovary l-campelled. Froit an indehiscent caryopsis ot achene {(out) ... 5

Stem usuaily solid and triquetrouns. Leaves usually with closed sheaths.
Flowers in the axls of a single bract. Anthers basifixed CYPERACEAE
Stem usyally with hallew inicinodes and usvally terete. Flowers encloaed
within 2 bract apd bracteole (lemma and palsa). Anthers vsvally dorsifixed

e POACEAE

Fad ] | H H o

Ga— FPlewersarmanged-inspadix— e ARMCEAE 00—
[ Tlr.uavs sk meeeienad 5o o ddia -
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Ta.

Carpels free or only slightly united at bage or gynoecium reduced to 1 carpel.
Aquatic or marshy herbs ... rmsi e ebinben e ran et em e e e v wnas v e e B
Carpels complately umtl:d inte BR avary . SUTURPRPORPRROPR - |

Free floating, stemless herbs .........ocvevciicnirnicivensniine. LEMNACEAE

oA,

10a.

Rooted herbs, with SIEMS . ooeeee v e et et e sme e snanares. &

Flowers bracteale ..cveve e e e cmivem e e srmnnansnnans. JUNCAGINACEAE
FlOWETS BB BTERIE . ivuiee ot visrteenscr smtstes s eas e ermssteetentveeeeeravtenverarerns e seessemernsns B

Flowers in spikes. Stamens 2-6 o ocviinicvcsimeivnnirescmssssssn e emsmssesnsensnnns 11
Flowers axillary. 3tAMEnz 1 vt s et 1o sty et e rcneinie. b
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11a. Flowers bisexual. carpels 4 ..o POTAMOGETONACEAE
b. Flowers unisexual. Carpel L. TYPHACEAE
12a. Leal-margin denticuiale ..o NAJADACEAE
b. Leaf-margin entire.........ooiiiininiinn e ZANNICHELLIACEAFE
13a. Leaves in a terminal whotl . TRILLIACEAE
b. Leaves not in a terminal wWhorl et 14

14a. Flowers in scapose umbel subtended by membrancus spathaceous bracts.

Strongly aromatic BErbS ..o e s ren e ALLIACEAE

b. Flowers not in umbels or if rarely subumbellate or in head then bracts not
spathaceous, Not aromatic BErDS ..o v e LILIACEAE

[5a. Twining herbs ... e . DIOSCOREACEAE
b. Erect terrestrial or epiphytic herbs . 16

16a. Flowers actinomorphic. Stamens 3. Ovary not twisted ........ IRIDACEAE
b. Flowers zygomorphic. Stamens 2 or 1. Ovary spirally twisted
............................................. Venenisnierrmrersimiensesstrasnssssrneen. ORCHIDACEAE

ORCHIDACEAE

Terrestrial or epiphytic perennial herbs. Flowers variously shaped;
petals dissimilar, one petal modified into lip. Stamens and style united in
a column opposite the lip; anther usually solitary, free or adnate to column.

More than 750 genera and 17,000 species in the world, cosmopolitan,
abundant in tropics, more than 150 genera and 950 species in India; 7
genera and 13 species in the cold desert.

T2, PEANL WILHOUE LB e roersiieeeereeeeteee et ereeesssessets e eensrsssssseoetsseesssstessssessns NEeOTTIA
B, PIANT WATh LBBE ..o sscrrcnrresnsise s s ses vesesra s ensnes sesses s bes s s onsa seneres sessssenantar 2
2a,  Anthers attached by its top, operculate .....ueeemeerens ereore s ssemssesiasses e 3

b.  Anthers attached by its base, confluent with column, not operculate.... 4

3a.  Decumbent herbs. FIOWErS SESSIIE cvovvmvriiieeeeesseseesseossessssressses GOODYERA
b. Erect herbs. Flowers StAIed ..o eesverressrecee cerssre sesmesnses rrasenmeresensae EripacTis
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da.  Lip without spur ..o e setimentteaees b eia et e araras et s eeans 5
b Lip With 8 SPUF oo st s e st e e b e &
5a, Lip flat 2t the Base ...ttt s MaLAxXIS
B, Lip concave at the Base ... ittt HEeRMINTUM
ba. Plants with segmenied tubers. Leaves many ....coecvrrinns DacTyLORHIZA
b.  Plants with undivided tubers. Leaf solitary or 2-3......cconivnin POwWERGRCHIE

DacryLorHizA Neck. ex Nevski
Terrestrial orchid with palmately divided tuberous roots. Stem leafy.
inflorescence dense flowered raceme. The dorsal sepal forming a hood

with the petals. Lip with cylindric sput; column short,

The genus comprises about 30 species; N. Africa, temperate Eurasia,
Alaska; 2 species in India and also in celd desert.

la.  Robust herb. Laves oblong-lanceolate. Inflorescence dense. Lip broader than

L T OO D. hatagirea
b.  Siender herb. Leaves lincar or lanceolate. Inflorescence lax, Lip longer than
BIOBH .o s enons D, KASTPEGNG

Dactylorkiza hatagirea (D. Don) Soo (Ann. Univ. Scient. Buda

g = sl . 2 - 3 ¥ ]

latifolia sensu Hook.f. Fl. Brit. India 6: 127. 1890. non L. 1753. O.
haragivea D. Don, Prodr. Fl. Nepal. 23, 1825,

Erect terrestrial orchid 20-50 cm tall. Root tuberous, divided into
2-4 finger like processes. Stem usually fistular, leafy upward. Leaves 3-
6, variable, oblong, lanceolate, oblong or oblong-lanceolate, 6-15 x 3-5

cm. Inflorescence dense, cylindric. Flowers pink or purple, variable in size;
lateral sepals ovate, reflexed, dorsal ovate-oblong, upto 10 mm long; petals
6-8 mm long, obliquely ovate or broadly [anceolate; lip almost flat, entire
or obscurely 3-lobed, 10-12 mm long.

Common in damp places at Gilgit, Ladakh, Lahul.

Fl. & Fr. : July - August,
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Distrib. : Pakistan, South-west Tibet, Nepal; India from Kashmir

#n Earhuual and Kuamonn rasione af 1T P
1 W Pu LWL LRIl W R

Note : Plant is very variable. In drier conditions and at alpine heights
the plants are slender with smaller leaves mostly near the base but in humid
conditions the plants are robust with well developed leaves. The
inflorescence aiso may be few to many-flowered spikes.

The tubers are highly medicinal. Orchis latifolia L. has long been
considered the well known ‘Hatha Jari’ or ‘Salam Panja’ of indigenous
system of medicine but this is an European species.

Dactylorhiza kafiriana Renz in Rech.f,, Fl. Iranica 126: 125. t.
54. 1978.

Slender terrestrial orchid, 20-30 cm tall. Root tberous, divided into
2-4 finger like processes. Stem leafy mainly towards the base. Leaves linear
or lanceolate, acuminate, 10-15 x 1.5-2 ¢m. Inflorescnece lax, few-to
several-flowered; flowers pale purple. The dorsal sepal converging with
the petal and forming a hood, 8-10 mm long; the lateral sepals obliquely
sblong-lanceolate, petals as long as or shorter than the sepals; lip 8-10
mm long, cbovate or thomboidal, entire or obscurely 3-lobed, papiilose
at bage and centre,

Occasionally found at Gilgit.

Fi. & Fr : July - August,

Note : Hybridization occurs with D. hatagirea in areas where both
grow together, giving rise to intermediate populations (Somdeva & Naithani,
1986). The plant can be expected in Lahul.

EpwacTis Zinn hom. cons.

Terrestrial, rhizomatous, leafy herb. Leaves sessile, plicate.
Inflorescence racemose, drooping. Bracts often leafy. Sepals and petals
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——————— e e mneciloe mmd odlmats e dhs Teoon A dlea el s
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distinetly divided into concave or saccate hypachile and cordate epichile;
Anlirsmm mlimet sl a ahallassr anm sd j4a ddm Dallinia 7 b —ilin
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la.  Sepals and petals akout 15 mm long. Eplt:hllf.: trilobsd, margin eative .,
RO o - |- 1. 7" F"

b, Sepu.ls am:l p:tnls upto G mm Inng, Epmhnlc simple; margin eross ... 2

2a.  Rostellum well developed, with w persistent glabose viseid gland ...
S - tnsrraen o as b ea bR oA . E heﬂtbﬂrtm
b. Rumllum r:dm:r:d. wsn:d gland not ptrsmtunt ST A 112 T/

Epipactis gigentes Dougl. ex Hook, Tl Bov-Americ, 2; 202. 1839,
E royleana Lind), in Royie, 1L Bot. Himal, Mount. 368. 12839 nom. nud;

Gen, b]:l Orchid 461. 1840; Hook.f,, Fl. Brit. India 6: 126, 1890,

Terestriai rchid, erect up to 90 cm tail rhizome creeping,

]anneulnte, acute or acumingye, 10-15 x 2.5-3 cm. Racemas L0-30 ¢m

long, lax, many-fiowered. Fiowers drooping, 2.5 ¢ across, green vemed
red with reddish-yellow lip; bracts longer than than flower. Sepals spreading,

wm@wmmmm
than the sepals, hypochile broader than long, strongly many-nerved, base

cunsate.

E. he . . . . 2. ed. :
latifolia (L.} Al FL. Pedemont 2: 152. 1785; Hook.f,, Fi. Brit. Ind 6:

125, 1890, Sergpiay helleborine L. Sp. PL. 949 1753
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Terrestrial orchid; erect up to 70 cm tall; thizome short, woody.
Stems leafy. Leaves elliptic to lanceolate, acute, gradually decreasing in

size upward, upper ones bract like, 6-12 x 4-7 cm. Raceme 20-30 ¢m
long. Flowers greenish white, 1.5-2 cm across. Sepals often brownish
veined, ovate-lanceolate; petals ovate; hypochile cup shaped, green outside

and shining brownish within.
Frequently seen in damp places in Lahul.

Fl. & Fr. 1 Jul
Distrib. : Afghanistan, Europe, N. Africa, Japan, Myanmar, Pakistan,
India from Kashmir to Bhutan.

Note : It is a very variable species. Hooker (l.c.) has recognised
three varieties viz. herbacea, thomsoni and intrusa on the basis of size
and shape of leaves, dense or tax inflorescence etc. but there are specimens
with i i |

Epipactis persica (So0) Nannfeldt, Bot. Not. 1946. 11:
1946, Helleborine persica Soo, Fedd. Repert, 24: 37. 1927,

Slender, terrestrial orchid, 40-30 ¢m tall. Stem 3-4 foliate. Leaves
in the middle of the stem, elliptic or ovate-lanceoclate, 6-8 x 3-5 cm.
Raceme lax, few-to several-flowered. Flowers green; bracts gradually
decreasing in size, lower ones leaf like, upper lanceclate. Sepals
ovate-lanceolate, 8-10 mm long; petals 6-8 mm long, ovate; lip with a cup
shaped hypachile; hypochile greenish outside, brownish-green and shining
within.

Rare in moist places at Gilgit.
Fl. & Fr. : July - August.

Diserid. : Iran, Afghanistan, Pakistan; India from Kashmir.
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Doubtful species

Stewart (1972) in his catelogue has included Epipactis veratrifolia
Boiss & Hohen. (= E. wallichii Schitr, E. consimilis Wall. ex Hook.f.)
from Giigit, Baltistan but no specimens seen from cold desert areas. The
species is found in Garhwal, Kumaon regions of U.P.,, Himachal Pradesh
and Kashmir between 300-1000 m. altitudes.

Goopyera R. Br.

Erect, perennial, terrestrial orchid with subradical, peticled leaves.
Stem from a creeping base. Flowers small, in twisted spikes, Sepals sub-
equal, dorsal forming 2 hood with petals, the laterals free, covering the
sac of the lip. Lip inferior, sessile at the base of the column, hollow or
saccate.

The genus comprises about 50 species in the world, distributed in
temperate Eurasia, tropical Asia, Ausiralia, Polynesia, temperate N. America,
Mascarene Islands; about 14 species it India; 2 species in cold desert.

la. Sac of the lip with two ridges inside ... G. fusca
b.  Sac of the lip without any ridge.........cov e nnanenn e, G. repens

Godyera fusca (Lindl.) Hook.f., Fl. Brit. India 6: 112. 1890. detheria
fusca Lindl., Gen. Sp. Orchid 491. 1840, :

Robust terrestrial orchid, 20-35 cm tail. Roots densely tufted. Stem
with redical leves. Leaves fleshy, broadly ovate, 5-veined, margins revolute,
sub-acute, 2,5-3.5 x 1.5-2.5 cm; petiole short and broad, sheathing at bae.
Inflorescence pubescent, dense, many flowered, longer than stem, Fowers
flushed green, 5-6 mm across; bracts cymbiform, ovate-oblong; sepals sub-
equal, oblong, dorsal 1-veined, lateral obscurely 3-veined; petals gibbously
falcate or sigmoid; lip as long as the sepals, deeply saccate with a decurved
linear beak, beak ridged within.

Freequently seen is humid conditions in Lahul.
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Fi. & Fr : July August.

Distrib. : S.E. Tibet, N. Myanmar, India from Himachal Pradesh
to Arunachal Pradesh.

Note : The species is closely allied to G. repens. (L.) R. Br.

Goodyera repens (L.) R. Br. in Ait., Hort. Kew. ed. 2. 5: 198. 1813;
Hook.f., FL Brit. India 6: 111, 1890, Sanyrium repens L. Sp. PL. 945, 1753,

Erect, terrestrial orchid with stoloniferous, creeping rhizome. Stem
with radical leaves. Leaves shortly petioled, elliptic or ovate-elliptic, dark
green with whitish-green spots, 1-2.5 x 0.5-1.5 cm. Inflorescence a raceme,
2-5 cm long, densely many-flowered. Flowers white, tinged with pink-
brownish, 3-3.5 mm across; sepals sub-equal, ovate; petals lanceolate, as

Frequently seen in humid conditions in Lahul.
Fi. & Fr. : July - August.

Distrib. : Pakistan, E. Tibet, Myanmar, China, Japan, Europe, N.
America; India from Kashmir to Arunachal Pradesh.

HapenariA Wilid.

Erect terrestrial orchid. Root tuberous. Stem leafy. Leaves with
sheathing base. Flowers in terminal spike or raceme. Sepals sub-equal,
free, Petals simple or cleft, often forming a hood with dorsal sepals. Lip
entire, lobed or 3-partite, base spurred. Anther united with the column.
Rostellum trilobed,

The genus comprises about 600 spccies in the world; cosmopolitan,
chiefly in tropical and warm countries; about 100 species in India,

Aswal & Mehrotra (1994) reports H. plantaginea Lindl. from
Rohtang-Khoksar in Lahul but Somdeva & Naithani (1986) are of the
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openion that this could be a mistake since this species does not grow at
such a hight, This species is distributed up to (000 m height from Jammu
to Arunachal Pradesh, Bihar, Orissa, Bengal, Madhya Pradesh, W. Ghats,

N. Kanara; 8ri Lanka, Myanmar.
HERMINIUM L.

Slender, terrestrial, tuberous orchid. Tubers oblong, undivided. Leaves
solitary or few, cauline or basal. Flowers small, in dense, many-flowered,
elongated spike, greenish. Sepals free or cannate in a hood, lateral
spreading. Lip continuous with base of the column, entire, 3-lobed or
dentate, not spurred. Column very short.

The genus comprises about 30 species in the world; distributed in
temperate Eurasia, Thailand, Philipines, Java; I3 species in India; 2 species
in cold desert.

1a. Leaves 2-3, from near the base. Lip 3- partite ... H. monorchis
b.  Leaf soiitary, near the base. Lip simple ...cooeeecrricvnnne. H. pugioniforme
o O S s Lo L & T FENN AR I, P, DU 1 A DU O o MR T N S )
GLIEWALl L1Xfa) 11 U LaaliVE ICLUIUDS TI. HAACEYE | LIIUNG. CX JOW. )
Vuijk (= H angustifolium (Lindl,) Benth. & Hook.f., Spiranthes lancea

(Thunb, ex Sw.) Backer, Bakh.f. & V. steenis) from Gilgit, Baltistan in

Herminium monorchis (L.} R. Br. in Ait., Hort. Kew. ed. 2. 5:
191, 1813; Hook.f., Fi. Brit. India 6: 128, 1890, Ophrys monorchis L.,
Sp. Pl. 947. 1753, Fig. 1.

Erect, terrestrial orchid, 10-20 cm tall. Tuber ellipsoid. Stem with
2-3 leaves near the base. Leaves linear-oblong or obiong-lanceolate, acute,
2.5-10 x 1-4 cm. Inflorescence terminal, dense-flowered, cylindric or sub-
secund spike, 2-5 cm iong. Fiowers decurved, yeliowish-green, 4-6 mm
across; sepals oblong, obtuse or sub-acute; petais ovaie, connivent with
the sepais, Lip concave at base, 3-iobed.
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Fig. 1. Herminium monorchis (L.) R. Br.
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Frequent in damp places on slopes in Nubra vailey, Giigit, Lahui.
Fl. & Fr. : July - August.

Distrid. . Pakistan, Siberia, E. Tibet, W. & N. China, Korea, Japan;
India from Kashmir to Arunacha] Pradesh.

Herminium pugicniforme Lindl. ex Hook.f, FL Brit. India 6; 130,
1890. Fig. 2.

Siender, terrestrial orchid 5-15 cm tall. tuber ellipsoid. Stem with
solitary leaf near the base. Leaf oblong to linear-lanceolate, rounded or
sub-acute at apex, 2-6 x 0.3-1.5 cm. Inflorescence terminal, few-flowered,
lax spike 1-5 cm long. Flowers sub-erect about 2 mm across, greenish,
dorsal sepal orbicular, iateral very broad, obtuse; petals oblong-ovate, margin
crenulate; lip dilated at base, linear-oblong, as long as the lateral sepals.

Occasional on moist slopes in Lahul,
Fl. & Fr. : July August.
Distrib. . S.E. Tibet, India from Kashmir to Sikkim.

MaLaxis Soland. ex Sw,

Terrestrial, rarely epiphytic or lithophytic orchid, often with
pseudobuibs. Leaves one to several, plicate, usually with sheathing base.
Inflorescence terminal raceme. Fiowers very small; sepals spreading or
recurved; lip adnate to the base of the very short column, tip entire,
emarginate, 2-lobed or with several tecth.

The genus comprises about 300 species in the world; cosmopolitan,
excluding New Zealand; 17 species in India; 1 species in cold desert.

Maiaxis musecifera (Lindi.} O. Ktz., Rev. Gen. Pi. 2: 6
Microsiylis muscifera (Lindl) Ridiey in J. Linn, Soc. Bot. 24: 3
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1 1 < T o S " e ™ dn 1 o)
i, Brit. India 5; 06%. 18%0. Dienig mu:i{.yerﬂ L.]I]l.il.,, LTETL S,
Orchid 23, 1830.

Terrestrial orchid 5-20 cm tall. Pseudobulb ovoid. Stem sheathed

at base. Leaves 2, base sheaihing, oblong or ovaie to orbiculas-ovaie, obluse
or Subacut: 2. 5-3 x1 5-3 cm. Inﬂurem termmal, lax-fiowered raceme,

orid; temperate Europe, Asia;

Neottis leteroides Lindl. in Rovie, I1l. Bot Himal Mount. 1@ 38R,

183%; Hook.f., Fi. Brit. India : 103. 1890,

Tercestrial orchid 35-50 cm tsl)l. Stem with fleshy root-fibres,
brownish-olive-green, with sevarel loose sheaths. Leaves absent.
Inflorescence terminal, Jax-flowered, xly pubescent raceme, 20-25 cm
long. Flowers reddish-brown, brownish-ofive ereen or dark green, 8-12
mm across; sepals ovate-oblong, reflexed, spreading, 5-6 mm long, petals
linear, falcate; lip narrowly oboveta-oblong, 1-1.5 ¢m long, tip bifid.
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Oceasional in humid meadows in shade in Lahul.
Fl. & Fr. . July August.

Distrib. : Pakistan, Myanmar, S.E. Tibet, India from Kashmir to

PoneroORCHIS Reichb.f,

Erect, terrestrial, tuberous orchids; tubers ovoid or cylindrical. Stem
with 1-3 leaves. Inflorescence 1-several-flowered spike. Flowers purple,
spurred. Dorsal sepal forming a hood over the column. Rosteilum
inconspicous. Viscidia (glands of pollinia) enclosed in a punch.

The genus comprises about 10 species in the world, distributed in
N.E. Canada, temperate Europe and Asia; 3 species in India; 2 species
in cold desert.

Airy Shaw (1973) treats this genus synonymous to Gymnadenia
R. Br.

la. Lip deeply 3-lobed, all lobes similar. Leaves vsually more than one.
[nflorescence 2-several fIOWETed. ... s i s e s s s e e s erseress P chusia
b. Lip shallowly 3-lobed, so much 5o that tip looks truncate with crenate
margins. Leaf usually one. Inflorescence usually single-flowered-.............

........................................................................................................ e B RQRA

Ponerorchis chusua (D. Don) Soc in Acta Bot. Acad, Sci. Hung.
12: 352, 1966. Orchis chusua D, Don, Prodr. Fl. Nepal. 23. 1825; Hook.f,
Fl. Brit. [ndia 6: 127. 1890,

Slender, terrestrial orchid 10-35 ¢m tall. Tubers 'oblong, ¢éntire. Stem
sheathed at base. Leves 2-3, linear, linear-lanceolate or linear-oblong, acute;
4.10 x 1-2 cm. Inflorescence 2-several flowered spike, lax, 2-8 cm long.
Flowers purple, rarely whitish purple, 1-2 ¢m across. Bracts lanceolate,

equalling ovary or longer. Lateral sepals oblong or oblong-latnceolate,
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reflexed, dorsal sepal orbicular. Petals broadly ovoid, truncate at base.
Lip longer than the sepals, spurred, lateral lobes diverging: spur cylindric,
as long as and adpressed to ovary.

Occasional in meadows in Rohtang Pass area in Lahul,

Fl. & Fr. : July - August.

Distrib, : Himalayas from Himachal Pradesh to Arunacha) Pradesh;
Tibet.

Ponerorchis nana (King & Pantl) Soo in Acia Bot. Acad. Sci.
Hung. 12: 353. 1966. Orchis chusua D. Don var. nana King & Pantl.
in Ann. Roy. Bot. Gard. Calcutta 8: 303. t, 402, A, 1898.

Slender terrestrial orchid. Tuber oblong or elliptic, bilobed, Stem
sheathed at bae. Leaf usually one, linear-lanceolate, acute, 2-3 x 0.5-1
cm. Flowers usually solitary, rarely two, purple or white, 0.5-1cm across,
Bract lanceolate, equaliing the ovary. Lateral sepal spreading, oblong, Petais
ovoid. Lip spurred, margins crenate. Spur cyiindric, not adpressed 1o ovary.

Rare on alpine slopes in Rohtang Pass area of Lahul.

Fl. & Fr. ; July - August.

Distrib. : Himalayas from Himachal Pradesh to Sikkim.
IRIDACEAE

Perennial herbs. Rootstock bulbous rhizomatous or cormous. Stems
usually tufted, with fibrous sheaths at base. Leaves radical or cauline, linear
or ensiform, equitant. Inflorescence sheathed in a leaf-like spathe, deeply
divided into 2 long narrow lanceolate segments; spathe |-several-flowered.
Flowers 2-bracteate, showy; perianth superior, base tubular; limb 6-parted,
sagments all patal-like, in 2 series, the outer reflexed, crested or bearded
inside. Sternens 3, simple or petaloid. Style 3-armed. Capsule 3-or é-ribbed,
enclosed in the persistent spathe, loculicidal.
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About 92 genera and more than 1800 species in the world, distributed
chiefly in wropical and temperate regions; 10 genera and about 30 species
in India; 1 genus and 6 species in cold desert.

s L.

Perennial herbs. Rootstock rhizomatous or bulbous. Leaves equitant,
linear or ensiform. Scape simple or branched. Flowers one or few in a
head, subtended by 2 bracts (spathe); perianth tubular; outer tepals (falls)
3, larger, reflexed; inner tepals 3, narrower, unguiculate, usually erect.
Stamens 3, opposie to falls; anthers linear, basifixed. Ovary trigonous; style
divided into 3 petaloid style-arms; style-arms bilobed, arching over the
stamens; stigma pendant immediately below the style-lobes. Fruits a
loculicidal capsule, 3-or 6-ribbed. Seeds flat or globose.

The genus comprises about 300 species in the world, distributed
chiefly in North temperate regions; 18 species in India; 6 species in the
cold desert.

la, Falls (outer perianth segmetrs} smooth, without beard or crest............. 2
b.  Falls (outer perianth segments) with raised ridge or crest or bearded with
WHILE OF YEITOW RBIES .o iiviree e i et et e e s teatns et seeeee s ssmestensean et senenes 3
2a.  Leaves linear, 3-5 mm broad. Perianth tube absent................ {. ensaia
b.  Laaves ensiform, 6-10 mm broad. Perianth-tube well developed, long
............................................................................................................... L spuria
3a.  Falls (outer perianth segmenis) with raised ridge or crest........ I decora

b.  Falls (outer perianth segments) bearded with white o1 yellow hairs 4

4.  Spathe |-flowered, flower stemless or so. Quter perianth segments bearded

with yellow Rairs ..o st e e e I. kemacnensis
b.  Spathe 2-3-flowered. Flowers on teafy stem. Quter perianth segmentgs bearded
With White RaIrS . s s s 5

5a.  Perianth tube tong; blade of outer perianth segments narrow oblong much
shorter than the bearded claw ......ocinnaaisnonanenn L gilgitensis
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b.  Perianth-tube short; blade of cuter perianth segments obovate-cuneate,
gradually tapering into the bearded claw ......ccovrvcivirviinenae 1 hookeriana

Iris decora Wall, Pl. As, Rar. 1: 77. t. 86. 1830. Iris nepalensis

D. Don, Prodr. Fl. Nep. 54. 1825, non Wall. ex Lindl. 1824; Hook.f,, Fl,
Brit. India 6: 273, 1892.

Slender perennial herb; rootstock with swollen roots, with densely
fibrous sheaths. Stem 20-30 om long. Leaves linear, 12-15 cm long at the
time of flowering, at length upto 50 cm long. Spathe 3-7 cm long, 2-3-
flowered. Flowers shortly pedicelled, pale lilac, in a branched sometimes
long stalked clusters, perianth-tube 3-4 cm long; segments 6, outer segments
oblong, as long as claw; inner segments narrowly oblong; stamens 3,

inserted at the base of outer segments; style arms linear, about 2.5 cm
long, deeply 2-lobed, margins toothed. Capsule trigonous, with broad flat
sides, beaked, 2-4 cm long.

Common in dry inner valley in Ladakh.
Fl. & Fr. : April July.

Distrib. : Pakistan, S. W. China; India temperate Himalaya from
Kashmir to Arunachal Pradesh.

I. ensata Thunb. in Trans. Linn, Soc. 2: 328, 1794; Hook.f., Fl.
Brit. India 6: 272. 1892.

Leaves linear, mnd 20-60 cm lnmz ggved ﬁlaucous Snathe 8 [_] cm

long, valves lanceolate, green, 2-3-flowered. Flowers pedicelled, pale mauve
or lilac; perianth-segments 6, cuter reflexed, rhemboidly ovate obtuse,

shorter than claw; inner segmems oblanceolate, perianth fube absent; styie

arins linear, tip acutely 2-fid; ovary 3-gonous. Capsuile cylindrical, 4-8
cm long, 6-ribbed, beaked.

Common slong irrigation channels, sdge of cultivated fields escape
from cultivation in Gilgit, Baltistan, Suru, Purig.
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Fl. & Fr.: April June.
Distrib. : Central Asia, Pakistan, Japan, India from western Himalaya.

Note ; Pollunin & Stainton (1985) consider this species synonymous
to I lactea Pallas.

Iris gilgitensis Baker ex Hook.f., Fl. Brit. India 6: 274, 1892,

Small perennial herb with stout creeping rootstock. Stems tufted,
10-15 ¢m long, basal sheaths entire. Leaves flaccid, linear, 15-25 cm long.
Spathe 3-5 cm long, 2-flowered, valves lanceolate, green, margins pale.
Flowers bright lilac, shortly pedicelled; pertanth segments 6, outer segments
narrow oblong, much shorter than the claw; inner segments oblong, clawed;
perianth tube 1.5-2 cm long; stamens 3, inserted at the base of outer
segments; style arms linear, 2-fid; stigmas petaloid, arching over the
stamens; ovary trigonous. Capsule trigonons, 2-5 cm long, narrowed at
both ends.

Occasionally found in damp place at Gilgit.

Distrib. : Gilgit (Endemic).

Note : According to Dykes (1913) this is synonymous to /.
hookeriana. He treats it a weaker form of hookeriana.
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Brit. India 6: 275. 1892.

Small perennial herb with creeping gnarled rootstock. Stems tufted,
15-20 cm long, basal sheath fibrous. Leaves linear, small at the time of
flowering but at length long upte 50 cm, pale green. Spathe 6-8 cm long,
broader than leaves, 2-flowered, valves ventricose. Flowers purplish blue,

blotched with dark purple, claw white with voilet veins; perianth segments
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6, outer segments obovate-cuneate, inner segments narrowly obovate,
suddenly narrowed into the channelled claw, perianth tube about 4-5 cm
long; stamens 3, inserted at the base of outer perianth segments; style-
arms convex dorsally, linear, 2-fid, stigmas petaloid; ovary trigonous. Capsule
3-5 cm long, trigonous, oblong, beaked.

Common purple Iris of alpine meadows, open grassy slopes, grazing
grounds, forming large clumps at Hemis, Dras, Gilgit. It is relished as hay
in winters.

Fi. & Fr. : May July.
Distrib, : Pakistan, India from N. W, Kashmir.

Iris kemaonensis D. Don ex Royle, Ill. Bot. Himal. 1: 372. 1839;
Hook.f., Fl. Brit. India 6: 274. 1892. Fig. 3.

Small tufted perennial herb with thick, creeping rootstock. Stems
reduced or absent; outer basal sheaths fibrous. Leaves linear, 10-30 ¢cm
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tary, brigh

itlac to purple with darker spois

te. Flowers solit
and bjotches, perianth-tube 5-8 cm long; perianth-segments 6, outer
reflexed, cuneate obovate, as long as the bearded claw, inner segments

arms linear, margins entire, the tip deeply 2-lobed and toothed, ovary
trigonous. Capsule 3-5 cm long, ovoid, narrowed at both ends.

Common on grazing grounds, alpine slopes, often in large clumps
in Lahul & Spiti.

FlL & Fr : Aprit  July.

Dictrik. + India from Himachal Pradesh

Arunachal Pradesh,

Ll

0

Note : The seeds are used in epilepsy and roots and leaves are used
in fever.
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Fig. 3. Iris kemaonensis D. Don ex Royle
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Iris spuria L., Sp. Pl. 39. 1753; Hook.f,, Fl. Brit. India 6: 272. 1892.

Stout perennial herb with creeping root stock. Stems 40-70 ¢m long,
sheathed. Leaves firm, linear, ensiform, strongly striate, coriaceous,
glaucescent, 25-30 cm long at the time of flowering, elongating afterwords.
Spathe 5-8 cm long, hinear-oblong, green. Flowers bright lilac, 5-8 em
across; perianth-tube 1.5-2 em long; perianth-segments 6, outer sepments
with an orbicular, spreading blade, 1-1.5 cm broad and half as long as

the claw; claws broad, concave with a vellow keel and purple veins; inner
i 1, obl late; style 5 ex -
2-5 cm long, 6-ribbed, beaked.

Common in salt marshes, stream sides in Leh.
Fl. & Fr. . May - June.
Distrib. : Burope, W. Asia, Pakistan; India from Kashmic.
DIOSCOREACEAE
Perennial, climbing herbs or shrubs; tuberous or rhizomatous. Tubers
or rhizomes of various shapes and sizes. stem annual, atising from tubets,

branched. leaves entire, lobed or digitately 3.5-fvliolate. Flowers very small,
unisexual, in short or long racemes, spikes or panicles; perianth tubular,

6-lobed. Stamens 6 or 3 or 3 perfect and 3 staminodes. Ovary inferior,
3-celled, 3-quetrous; cells 2-ovuled; styles 3. Capsule 3-valved.

About 5 genera and more than 750G species in the world; chiefly

in tropical and warm temperate zegions; 1 genus and about 50 species
in India; | genus and 1 species in ¢old desert.

Dioscorea L.,
Perenmial, climbing herb. Root tuberous; tubers small to very large.

Stem annuasl, climbing, sometimes prickly. Leaves alternate, long-petioled,
simple or lobed or digitately 3-S-foliolate, 5-9-veined. Flowers minute,




FLORA OF COLD DESERTS OF W, HIMALAYA 107

bracteate, unisexual, in slender axillary spikes or racemes, maie and female
usually on different plants; perianth 6-partite, segments neariy equal, in
2 series. Stamens 6, occasionaily only 3 fertile. Ovary 3-quetrous, 3-ceiled,
cells 2-ovuled; styles 3. Capsule 3-winged,

The genus comprises about 600 species in the world; chiefly in
tropical and sub-tropical regions; about 50 species in India; 1 species in
cold desert.

Dioscorea deltoidea Wall. ex Kunth, Enum. Pl. 5: 340. 1850;
Hook.f., Fl. Brit. India 6: 291, 1892.

Perennial, glabrous, twining herb. Root tuberous. Stem branched,
slender, terete, unarmed. Leaves alternate, long-petioled, membranous,
variable in shape and lobing, usually ovate or ovate-lanceolate, long pointed,

hastately or sub-deltoidly cordate, basal lobes rounded, 5-20 x 3-6 ¢m.
Inflorescence axillary, solitary spikes; male spikes very slender, 6-30 cm
long, flowers in small, distant clusters, minute; perianth sub-rotate, segments
6, broadly oblong. Stamens 6, all fertile. Female spikes 8-12 cm long;
pistillode minute. Capsule variable, orbicular, deltoid or obtusely quadrate,
base rounded, 2-3 cm across.

QOccasionally seen in Juniperus forest at Thirot-Udaipur in Lahul

Fi. & Fr : June August.

Distrib. ;. Afghanistan, Pakistan; India, temperate Himalaya from
; ikkim

LILIACEAE

Herbs or shrubs, Roots bulbous, tuberous or with a creeping
rootstock, Leaves simple, entire. Inflorescence usually racemose. Flowers
bisexual, rarely unisexual, perianth inferior, 6-merous, usually in 2 series,
uswally petaloid. Stamens 6, rarely 3 or fewer. Ovary 3-locular. Fruit a

cancnla ar o harre
ik - UHIIJt

uuuuuuu
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About 105 genera and more than 950 species in the world;

cosmopolitan, about 36 genera and more than 150 species in India; 9
genera and 14 species in cold desert.

1o, OVary iNEETIOF ..ot st st rs g et ALETRIS
B, VBEY S PBT O 1 orre vt s vr i srare s sse e the s E T 1 L b TR AR S EES RS AE TS sm b e s E ST ePren 2

2a.  Rootstock creeping. Inflotescence axillary, droaping raceme . PorvaoNarum
b.  Rootstock tunicate corm or a bulb, Inflorescence terminal erect raceme or

flowers terminal SOltArY 10 feW . e s e 3

3a. Rootstock a tunicate corm, Capsule septicidal ..............cooeevmnen, CoLcHicum
b. Rootstock a bulb. Capsule 1oCulicidal ..o e e seeaereesienes 4

4a, Flowers in terminal, erect dense FRCBINE oo crrrereessressenes sesssrensnes 5
b. Flowers terminal, SolREMY 0T FEW oot ee e 6

5a.  Capsule 3-angled ......cnrinvrerimiinccincinen paretarmran ey ASPHODELUS
b. Capsule 3-winged. ... s EReMURUS

68. Flowers yelow or yeliowish green ... 7
b.  Flowers white or pale white with yellow or brown blotch at base or greenish

L T T OO SO PES 8

7a.  Stems scape like. Leaves radical. Flowers yellow....oiiicsiiions, GaGEA

b.  Stems not scape like. Leaves cauline. Flowers yeliowish-green FrrmiLaria

8a.  Perianth funnel shaped, lobes spreading...covcvensnmnnanonan LioyDia
b.  Ferianth campanulate, iobes not spreading .....coerrmnicienennsnnnnn. TuLtpa
Aterris L.

Perennial scapose herbs. Stem very short or absent. Leaves radical,

Scape leafless. Flowers small, in terminal raceme or spike. Bracts 1-2,
feaf-like. Perianth tubular, lobes oblong, obtuse. Stamens 6; opposite the
perianth lobes, included. Ovary half adnate to perianth tube, 3-celled, cells
many ovuled, Fruit a capsule, loculicidally 3-valved.

The genus comprises about 25 species in the world; chiefly distributed
in north America, Eastern Asia; 4 species in India; 1 species in cold desert.
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The genus is included by some in Haemodoraceae.

Aletris pauciflora (Klotz.) Hand.-Mazz., Symb. Sin. 7: 1220, 1936.
A nepalensis Hook.f., Fl, Brit, India 6: 264, 1892, Stachypogon pauciflorus
Klotz. in Bot. Erg. Waldem. 49. t. 94. 1862,

Erect, perennial herb. Roots fibrous. Stem very short. Leaves radical,
lingar or linear-lanceolate, strongly veined, 3-15 cm long. Scape slender,
3-20 cm long, slightly hairy and with 1-2 leaf-like bracts, glabrous below.
Flowers white or pale pink in ferminal short raceme; perianth-tube 4-5
mm long, sub-campanulate, 6-lobeéd, lobes oblong, obtuse, recurved.
Stamens 6, inserted at the base of perianth, filaments very sharp, Ovary
half adnate to the perianth-tube, 3-celled, cells many-ovuled; style shorter
than stamens, slightly 3-lobed. Capsule globose, loculicidally 3-valved.

Common in alpine meadows and slopes in Rohtang Pass area in
Lahul,

Fl. & Fr. : July August.

Distrib. : India in temperate and alpine Himalayas fron

to Sikkim; Bhutan, extending to China.
ASPHOBELUS L.

Erect annua! or perennial, scapose herbs. Leaves radical, isobilateral
linear, triquetrous or terete, fistular. Inflorescence terminal, lax-flowered,
panicled raceme. Flowers white, solitary in the bracts; perianth 6-partite,
tubualr below. Stamens 6. OQvary 3-celled, each cell 2-ovuled; style filiform.
Capsule loculicidal, usuaily 1-seeded. Seeds triquetrous.

The genus comprises about 15 species in the world; distributed from

the mediterranean region to Himalayas; 2 species in India; | species in
the coid desert.

Asphodelus comosus Baker in Gard. Chron. 1: 799. 1887; Hook. L.,
Fl. Brit. India 6: 332. 1892,
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Erect scapose herb. Leaves radical, isobilateral, linear, ensiform, 30-
45 x 2-4 cm. Inflorescence terminal, lax-flowered panicle; about 30 cm
long; scape stout, ferete, about 60 ¢cm long, often scopariously branched.
Flowers white, 2.5-4 cm across; bracts scarious, perianth 6-partite, connate
below to form a tube, segments linear-oblong perianth white with a green
keel. Stamens 6, longer than filaments, dilated below. Ovary 3-celled, each
cell 2-ovuled; style filiform; stigma slightly 3-lobed. Capsule 3-angled,
loculicidal, 1-seeded.

Occasional on slopes in Lahul.

Fl & Fr. : July September.

Distrib. : Western Himalaya in Himachal Pradesh, from Rohtang
Pass in Lahul.

CoLcHiIcuM L.,

Annual herb up to 30 c¢m tall. Rootstock a tunicate corm. Leaves
radical. Scape very short, 1-3-flowered, Flowers large, appearing from
the ground with young leaves. Perianth funnel shaped, lobes 6. Stamens
6, inctuded. ovary sessile, 3-celled; styles 3, longer than perianth, filiform.
Capsule chartaceous, septicidal, with recurved beak. Seeds brownish,
subglobose ot ovoid.

The genus comprises about 70 species in the world, distributed in
Europe, Mediterranean region to central Asia and Northern India; 1 species
it India and in cold desert.

Colchicum luteum Baker in Gard. Chron. 33. 1874; Hook.f,, Fi.
Brit. India 6: 356, 1892,

Annual herb Upto 30 ¢m tall, Rootstock a tunicate corm, cylindrical
conical or broadly gibbously ovoid, flat on one side, covered with dark
brown scales, 1.5-3.5 cm long. Leaves few, lorate, radical, apearing with
flowers, linear-oblong or oblanceolate, obtuse, 15-30 ¢m long in fruits.
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Scape very short, sessile, 2-flowered. Flowers appearing from the ground
with young leaves, golden yellow, 2-4 cm across; perianth funnel shaped,
tube 7-10 cm long entire, lobes 6, sub-euqal, oblong or oblanceolate, 1.5-
2 ¢m long, Stamens &, included, inserted at the base of perianth segments.
Capsule chartaceous, with recurved beak, 2.5-4 cm long, septicidal.

Occastonal on open slopes, pasture lands, outskirts of forests in Dras,
QGilgit, Baltistan.

Fi. & Fr. . February June.

Distrib, . Turkestan, Afghanistan, Pakistan, India in north west
Himalaya from Kashmir to Himachal Pradesh.

Note : The corm contains the active principle coichicin. The seeds,
chiefly seed-coat (rind) also contain colchicin, 1t is used as carminative
laxative, aphrodisiac and in rheumatism and diseases of liver and spleen.
The effect of colchicin on cancerous tissues has also been tested and it
has been shown that the drug arrests division of cefls of cancerous tissues
and also makes them more susceptible to x-ray treatments (Jain 1968).
Colchicin is also used in sciemific researches. It induces polyploidy.

Exemurus M. Bieb.

Erect, perennial, scapose, herbs, Leaves radical, linear, terete and
fistutar, Inflorescence terminal dense racemes. Flowers white, solitary in
the bracts; perianth 6-partite, tubular below. Stamens §. Ovary 3-celled,
cells many-ovuled. Capsule loculicidal. Seeds triquetous.,

The genus comprises about 50 species in the world, distributed in
alpine western and central Asia; 2 species In India; 1 species in cold desert.

Eremurus hitnalaicus Baker in J. Linn. Soc. 15: 283, 1876; Hook.f.
FI. Brit. India 6: 332. 1892, Fig. 4.

Erect glabrous, scapose herbs up to 2 m tall, ¢legant looking. Leaves

ical, linear, terete, fistular, 50-60 x 4-6 cm. Inflorescence terminal, dense,

rachcat, linear, terate, nhistular, alk.od] aregcence
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Fig. 4. Eremurus himalaicus Baker
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stout raceme, 40-50 cm long. Scapes stout, Flowers white, 2-3 cm across,
solitary in the bracts. Bracts subulate-lanceolate or filiform, equalling the
pedicels. Perianth 6-partite, segments oblong, almost as long as the filament,
conniving below in a tube. Stamens 6; filaments dilaied at the bae. Ovary
3-celled; style filiform, stigma slightly 3-lobed. Capsule rugose, about !
cm across, loculicidal.

Common on dry slopes in Dras, Gilgit, Lahul.
Fi, & Fr.; July September.

Distrib. . Turkestan, Pakistan, India, in western Himalaya from
Kashmir to Himachal Pradesh.

Note ; The young leaves and tender shoots are eaten as vegetable
locally, This is a curious, very elegant and stately looking plant of dry
aipine areas.

FrRITILLARIA L.

Erect perennial bulbous herbs. Root stock a bulb. Stem unbranched,
leafy except below. Leaves linear-lanceolate or elliptic-oblong. Flowers
solitary or few to several, nodding, axillary, terminal or racemed; perianth
campanulate or with segments spreading from near the base; large nectaries
at the bae of perianth. Stamens 6. Ovary oblong, 3-celled; stigma 3-fid
or lobed, rarely capitate, Capsule loculicidal angled or winged.

The genus comprises about 85 species; distributed in north
temperate regions of the world; 4 species in India; 1 species in the cold
desert.

Fritillaria roylei Hook., Ic. PL t. 860, 1852; Hook.f,, Fl. Brit. Ind.

-~

6: 353, 1892.

Erect, perennial herb. Rootstock a bulb, depressed, covered with
membranous scales. Stem erect, unbranched, 20-60 c¢m long, leafy except
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on lower portion. Leaves 3-6 in a whorl or upper opposite, linear-lanceolats,
acuminate, 5-12 x 1-1.5 om, tips of upper teaves often hooked. Flowers
solitary or 2-4 in a short racems, 3-3 cm across, campanulate, yellowish-
green, tesselated with dull purple; bud erect but open flower nodding and
penduloys; perianth-segments 6, each with a broad, viscid nectary at the
base. Stamens &, at the base of the segments, shorter than s2gments,
anthers linear-oblong, basifixed. Ovary oblong, 3-celled; style thick, straight,
3-lobed. Capsule obovoid, 1-2 cm long, obtuseiy 6-angled, loculicidal.

Common on slopes, sheliered places in Dras valley.

Fi & Fr  June August,

Diszrib. : Westerm Himalaya from Kashmir to Kumaon.
Gacea Salisb.

Small bulbous hetk. Stem short, naked, bearing leafy cyme or umbel
of flowers, Leaf solitary from the base of the bulb, rarely 2, overtopping
the inflorescence. Fiowers with nectary, usually vellow; perianth segments
6, nearly equal, distinct, Stamens 6, at the base of the segments, anthers
erect, basifixed, Ovary 3-angled, 3-celled, style tapering downward; stigma

gntire. Capsuie oblong, 3-grooved.

The genus comprises aboit 70 species in the world, distributed in
temperate Europe and Asia; 8 species in India; 2 species in cold desert.

la.  Flowers usually 3, rarely upto 10, subumbellate. Capsule half a5 long as the

perianth, broader that Lang ... .o e e, . REEE
b.  Flowers many, in unilateral dichotomous eymes. Capsule as long as the
periaeth, longer than broad. ... o . RHRGWGERERDIE

Gagea kunawarensis (DD, Don) Grenter in Isreal J. Bot. 19: 155,
1970, Ligydia kunaworensis D. Dan in Ru}'!e [li. Bot. Himal. 388. t.

agea persica.

r ? L] L]
El. Orient. 5: 2i0. 1882; Heok.f., Fi: Brit. India 6: 355, 1892,
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Small glabrous herbs 5-20 cm iall. Rootstock bulbous. Stem short,
terminating in the inflorescence, Leaf solitary, from the base of the bulb,
linear or linear-lanceolate, acute, as long as the inflorescence. Cauline
leaves 2, alternate, linear or linear-lanceolate. Flowers many; in unilateral
dichotomous cymes, yellow or white with in and greenish-pinkish outside;
bracts short, linear, each bearing a flower or a bulbil in its axils; perianth-
segments 6, linear obtuse; stamens 6, at the base of the segments; filaments
nearly as long as the segments. Ovary 3-angled, 3-celled, stigma entire.
Capsule nearly as long as the perianth, oblong.

Fi. & Fr. : July August.
Distrib. : Persia, Turkestan, India from Kashmir to Himachal Pradesh.

Gagea lutea (L.) Ker.-Gawl. in Curtis Bot. Mag. 30: t. 1200. 1809;
Hook.f., Fl. Brit. India 6: 355. 1892. Ornithogalum luteum L., Sp. P\.
306. 1753, Fig. 5.

Small glabrous herbs 5-15 cm tali, Rootstock bulbous. Stem short,
terminating in the inflorescence. Leaf solitary, from the base of the buibs,
linear to broadly lanceolate, acute, overtopping the inflorescence, 8-30
x 0.3-1.5 cm. Flowers usuaily 3-4, in sub-umbellate scorpioid cyme, yellow,
bracts 2, leaf-like, nearly opposite; perianth-segments 6, linear-oblong,
acute or obtuse, stellate when fully expanded. Stamens 6, at the base of
the perianth segments, filaments about half as long as the segments. Ovary
3-angled, 3-celled style tapering downward; stigma entire. Capsule oblong,
3-grooved, broader than long.

Rare amidst boulders in Giigit, Baltigtan and Khoksar, Lahul.

Fl. & Fr. : July August.

]
)
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Fig. 5. Gagaa lurea (L.} Ker.-Gawl.
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Liovpia Salisbh. ex Reichb. nom. cons.

Erect, siender herbs. Rootstock bulbous; bulbs elognate, base
rhizomatous, coats membranous. Stem slender, leafy, ending in
inflorescence. Leaves radical and cauline, linear to lanceolate. Flowers
solitary or few, white or yellow, in nodding racemes; perianth funnel shaped,
segments 6, with small, green nectary. Stamens 6, shorter than the perianth.
Ovary triquetrous; stigma capitate, Capsule ovoid, loculicidal.

The genus comprises about 20 species in the world, distributed
in north temperate regions; 7 species in India; 2 species in the cold
desert,

la.  Perianth-segments green at base. Filaments glabrous ............. L. serotina
b.  Perianth-segments with yellow or brown blotch at base. Filaments pilose
...................................................................................................... L. longiscapa

Lloydia longiscapa Hook., Ic. Pl. 9: t. 834, 1852. L. seroting Sensu
Hook.f., Fi. Brit. India 6: 354. 1892. pro part. non Reichb. 1830,

Erect, slender, glabrous bulbous herb, up to 30 ¢m tall. Bulbs
narrowly ovoid, neck long, coats mambranous. Stem usually unbranched.
Radical feaves 1-3, linear 5-15 ¢m long; cauline leaves 3-4 on the upper

L] -

DAY O 10€ arcoolale LY Nany., rilowen - [ETTTHN

or spathulate, pale white with yellow blotch at the base inside and
brownish-orange outside. Stamens 6, filaments filiform, pilose; anthers
basifixed. Ovary triquetrous, oblong. Capsule globose or ovoid, 3-
valved.

Rare on slopes, in glacial morains in Rohtang Pass area of Lahul.
Fl. & Fr. : July - August.

Distrib. : Temperate Europe, Asia, America; India in Western
Himalayas from Kashmir to Himachal Pradesh.
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Llovdia serotima (1.) Reichb. Fl. Germ. Excurs. 102, 1830, Hook.f,
Fi. Brit. India 6: 354. 1892 pro part. Bulbodium serorinum L., Sp. Pl
294, 1751 Fig. 6.

hasifixed. {}vﬂr}' ﬁblnng triquetrous, 3-(:3[1&& stigma capltata or mmutE]}'
3-lobed. Capsule glohose or oblong, 3-valved. Seads compressed,

Rare in rock crevices in Baltistan, Rupshu and Zanskar areas of
Ladakh, Chhatri in Lahul.

FI & Fr : Inly August.
Distrib. : Temperate tegions of Asia, N. America, Europe, India
in Western Himalaya from Kashmir to Sikkim.

Porycoxarum P Mill.

Erect or decumbent perennial herbs. Rootstocks a thick fleshy
crecping sympodial rhizome. Stem unbranched, leafy above. Leaves
aiternate, opposite or whorled. Flowers drooping, it axillary 1- to several-
flowered short loose corymbose racemes; pedicels jointed at the top.
Perianth tubular, 6-lobed, Stamens 6; filaments very short; anthers inctuded.
Ovary 3-celled, ovules 2 in each cell. Fruit a berry, biue-black, globose.

The genus comprises abaut 50 species in the world; distributed in
narth temperate region; 16 species in India; 4 species in cold desert.

fa. Stem angled and grooved. Leaves 4-B-nately whorled ... P verticiilaium
b. Stem round, fercte. Leaves allerante, opposite or 3-nately whorled ........ 2
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Fig. 6. Lioydia serotina {L.} Reichb.
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Za.  Leaves piternate, Peduncles vooally 3-Sflowered, rarely 1-flowered. Porjanch
tube constricted fn the middie e P Ml ar e

b.  Leaves opposite or J-nately whorled Peduncles usually 2-flowered. Perianth

3z, Flowers violet Perianth-lobes almost equalling the tube . £ graminifolium
b, Flowers white. Perianth-lobes much shorter than tebe .. £ geminiflorem

Polygonatom geminiflorum Decne. in Jacq. Voy. Bot, 170, t. 170,
1844: Hook.f., F1. Brit. Indiz &: 320. 1892, Fig. 7.

Erect, puberulous herb, 35-40 cm tall, Stem flexuous, leafy. Leaves
membranous, oblong or linear-cblong, acute or sub-acute, cuneate at base,

glaucous beneath, veines ciliolate beneath. Peduncles 2-flowered, 1-2 cm
lemg; bracteoles minute, caducous. Flowers white, about 1.5 om across;
perianth &-lobed, lohes much shorter than the tube, tube cylindric. Stamens
6, inserted above the middle of the tube. Berry globose, 5-6 mm across.

Occasional on feresi-floor, along roadside in Keylong, Lahwl.

Ft. & Fr. : July August.

Disgrib. @ Afghanistan, Pakistan, India Western Himalaya from
Kashmit to Kumszon,

Note .+ This species js closety allied to 2 verticifiotm, The root-
powder is used for washing wool. The plant is alsc used as tonie.

P. graminifolium Hook., Ic. P1. 9. t. 333, 1852: Hook L., F1. Brt.
india 6: 319. 1892, Fig. 8.

Small, siender herb wp to 15 cm tall. Stem terete, grooved,
unbranched. Leaves crowded, membranous, linear, obtuse, 3-5 cm long.
Peduncles 2-flowered. 1.5-2.5 cm lorg. Flowers violet, 6-8 mm across;
petianth-tube eylindric, 5-7 mm lopg; lobees 6, oblong, almost equalling
the tube. Stamens 6, apthers inserted near the mouth of perianth-tube.
Berry globose or ellipsoid, 3-10 mm long.
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Fig. 7. Polyganatum geminiflorum Decne.
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Fig. 3. Polygongtum graminifolivm Hook.
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Rare in Lahul.
Fl. & Fr : July August.
Distrib. . Western Himalaya.
Polygonatum muiltiflorum (L.} All. Fl. Pedem. 1: 131. 1785;
Hook.f., Fi. Brit, India 6: 319. 1892. Convallaria multifiora L., Sp. Pl

315. 1753.

Erect or decumbent herb, 30-70 cm tall. Stem flexuous, terete

grooved, unnrmm,rlﬁfyﬂ:enwroblungﬁm sessile or sub-sessile,

mnwemeirad ot heasa alasnasns manth u melas 1 & Favmanad 1 &7 &£ e
LA L VYA b Lade, Elﬂ w -] l-\"“ LT Wl LA B D l‘J'LlUWEIUu, 1 vdTdroF Wil

long. Flowers white about 1,5 CmM across; perianth-tube white, 6-lobed;
lobes greenish shorter than the tube. Stamens 6, inserted above the middle
of the tube, filaments slightly hairy. Betry globose, about | ¢m across,

blue-black.
Rare in Lahul.
Fl. & Fr. : June August,

Distrib. : Europe, N. Asia, India Western Himalaya from Kashmir
to Kumaon.

P. verticillatum (1..) All. Fl. Pedem. 1; 131. 1785; Hook.f, Fl. Brit.
India 6: 321. 1892, Convallaria verticiliata L., Sp. Pl, 315. 1753.
Fig. 9.

Erect or decumbent herb, 60-80 cm tall. Stem angled, grooved,
glabrous, unbranched, leafy. Leaves in whorls of 4-8, membranous, sessile,
linear or linear-lanceolate, acute or rarely tip circinate, glaucous beneath,
occasionally ciliolate on magins and veins. Peduncles 2-3-flowered, whorled,
1-2 cm long. Flowers yellowish-green, rarely lilac; perianth-tube constricted
in the middle, 6-lobed, lobes shorter or as long as the tube. Stamens 6,
inserted above the middle of the tube, filaments very short. Berry globose,

about 1 cm BCTOSS, blue-black.
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Fig. 9. Polvgonatum veriicillatum (L.) All,
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Frequent in Juniperus forest in Lahul, also in Gilgit, Baltistan.
Fi. & Fr :June August,

Distrib. : Europe, N. Asia, Afghanistan, Pakistan, India, Temperate

Himalaya from Kashmir to Sikkim.

Note : Rhizome is used in Kidney trouble. Plant is also vsed as a
tonic.

TuLipa L.

Perennial scapigerous herb. Root stock bulbous. Scape leafy or not.
Leaves alternate on the lowerpart of the stem, linear, channelled and
sheathing towards the base. Scape 1-3-flowerd, occasionaly flower solitary,
terminal. Flowers campanulate. Stamens 6, included, Ovary oblong, 3-
celled; Style very short; stigma 3-lobed. Capsule oblong loculicidal; seeds
numeorus, small, flat.

The genus comprises over 100 species in the world; distributed in
temperate Europe, N. Africa, Asia, India; 4 species in India; 1 species
in cold desert.

s decumbent glabrous, herb, 2(-4( cm tall. Bulb coated, ovoid
or ellipsoid; outer coats brown, hairy at the apex within. Stem glabrous,
20-40 cm iong. Leaves 4-6, alternate or occasionally crowded, linear or
linear-lanceolate, gradually smaller upward, acute or acuminate, entire or
undulate at margin, channelied and sheathing towards base, 5-20 x 0.3-
1.5 em. Flowers usually solitary, terminal, campanulate on 10-30 cm long
peduncie, pale yellow or white, tinged with red, occasionally deeper yellow

[
[}
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dizsimilar. 2-3 cm lone, snreadine when fully axnandad, Stamens 6 muc

ARFLAER LpoReRALLyLLER FUASWAL LIRS WOl fusuus L 2 L § A VIWFR

shorter than the perianth, attached at the base of the perianth; filaments
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often yellow, subulate. Capsule globose or oblong, besked or so, 2-2.5
cm |ong.

Common ont damp rocky slope, grassy slopes in Drass, Gilgit, Suru

in Ladakh.

Fi. & Fr : March  June

Diserib. : Afghanistan, Pakistan, India, Western Himalayz from
Kashmir 1o Kumapn,

Note : Bulbs are consumed as vegetable by locals. The species is

very vatiable. Dasgupta & Deb {Candoliea 40: 165. 1985) recognised several
forms under T clusiana DC. and reduced T stellgiz Bk, as T clusiana

DC. f. steliara (HK.) Dasgupta & Deb. They treated plants with different
colours of the flower as different forms.

ALLIACEAE

Perennial, bulbous, scapigerous herbs, with or without rhizome.

Leaves mostly radical, cylindrical or not, filiform to lanceclate or oval,
fistular or not, leaf-base sheathing, Inflorescence an umbel, enclosed in
a spathe when young. Perianth 6, in 2 whotls. Stamens 6, Owary superior,
trilocular. Fruit a capsule, loculicidally dehiscent.

More than 30 genera and 500 species in the werid; cosmopoiitan;
3 genera and about 32 species in India; 2 genera and 20 species in cold
desert.

oy st b Ay orma 4 Filimmaon nr Asvawellidssnae s

("L P F{™ Fl'\-l MM L L LY S RLULILFIYL Add AJELAWEW R ) l"-lllm}'ll]u“l—lnlﬂ
la. Inflorescence an SmBellRLE CYME e rnsrsssresss e enveenree SULTRN
b.  Inflorescence an oBIONE SPIKS v cevceiion s rn e e s enneees MILULA

Avrism L.

Perannial, bulbous herb. Bulbs solitary or clustersd. Leaves radical,
sheathing, fstular or not, Perianth 1-weined, siamene included or exerted.
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The genus comprises about 600 species in the world; cosmopolitan;
about 30 species in India; 19 species in cold desert
Ia.  Bulbs with distinct thizome ..., 2

b. Bulbs without distinet rhiZOme ..o eeceeer e cntreeieresssrenieseabensenne. 17

2a.  Buibs with membranous, scaly or coriaceous, striate ¢oats........c..... 3

b,  Bulbs with distinct fibrous, reticelate oA ... cce i i 9
3a.  Filaments shorter than fepals ... oimmmiii i e 4
b.  Filaments as long as or longer than tepals..........cnim . &
da. Leaves flat................ A, wallichii
B, Leaves fistular. e s s e e et ey e e s 5
5a.  Tepals pink. All filaments entire, connate for 1/3 to 1/4 of their iength
................................................................................................ A. schoenoprasum
b.  Tepals yellow, Innet filaments slightly obtusely toothed, connate for more
than half their length.......vi i, A. fedischenkoanum
6a. [Inner filaments 2-toothed at the base ... A. roylei
B, ARl THAMENES BATINE cvveeree e crrri e rtesseimeesesees ees e e s emesees raes ses sesesmmanseeeptsens eeen 7

7a.  Outer scales of bulbs fibrous. Leaves linear, 2-3 mm broad. Tepals golden
vellow or pale vellow, rarely pink ... rrieereee e aeeens N R

b.  Quter scales of bulbs entire. Leaves broadly linear, 513 mm broad. Tepals
PEA=PUIDIE ..ivveree e striesiiise bt e rrmens ea st e reas s sasa st ratrens A. carolinianum

8a.  Tepals golden yellow. Pedicels as long as or longer than the flowers ...

e rE——T————— e A CONSARGWIREWIR

b.  Tepals pale yellow, rarely pink. Pedicels shorter than the flowers 4. stracheyi

Oa FilAMENLS @XETEED .oiiiiir iorianeires sersimrerentesansstesoss ns beessesnsnsnstes iass ses sonmmsssssnsd st rannts 1G
b. Filaments not SxeFIed ..o inierstsstes rstbts 1 erseen sseseeesttesees vensmeseeseemestroenes 12

10a. Leaves elliptic to oblong lanceolate. Flowsrs greenish-white ot vellowish,
Filaments Simple ... nmanisnio e A. victorialis

b. Leaves filiform or nerrowly linear. Flowers lilak, purple or pink. Inner
filaments toothed o BUFICHEE ..vvvvveemmrssremssrriernn Vs vvansrsasart st \orerssrseasnsnsi srns 3
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L12. Filaments as lohg as the tepals, imserted at the base of tepals A auricwlatim
b. Filaments longet than the tepals, inserted much above the base of the tepals
SRRSO . {7 1 (-4 2

12a. Leaves 1-2 em broad. v oo A GNgIICHM
h. Leaves less than T om Broad .ottt e ttentar ey 13

. Tepals acuie oy obtuse. Filaments upto 1/2 the length of the fepels... 15

14a.  Tepals white, rarely pink. Inner filamets narrowly ttiatgelar .. A, fuberorum
b. Tepals pink. Inher filaments breadly flattened to oblong .. A. orecprasum

L5a. Tepsls white, filamenis linear, rarely narrowly trlanguiar......... 4. humile
b, Tepais dark purple. FHaments rianguiar ... cecsionniene. 16

16a.  Leaves filiform, convolute, acote, Filaments half the length of the tepals;
anthers MUCTONRRE e AL te R feanTe

b Leaves cylindrical, fistuiar, obtuse. Filaments less than half the length of
the tepals; anthers nod MUCTOBALE i e A AFFOSANERINELM

17a. Leaves jinear-lanceolate, fat, margin ciliclate. flowers white 4. foratum
b.  Leaves filiform or linear, half terete or fisiular, margin not ciliolate. Flowets
FIEY OF PUIEIE e e e e v secene v et et nm e wa et ess LB

1%8. Outer coats of bulbs black-brown, corieceous, striale, Inner filaments toothed.

OSSP NPT, ¥-1.3 P (7.1
b, Outer cosats of bulbz white, membranons. Filaments all simple

vmeieeeins A fEgUAMARET

Allum atrosanguineum Schrenk in Bull. Sci. Acad, Imp, Sci. St.
Petersb. 10: 355, 1842; Heok.f, in Fl. Bnt. [ndia 6: 338. 1892,

Foetid, scapigerous harbs; bulbs cylindrical, 4-5 ¢m long; coats
brownish, membranous, at length fibrous. Leaves 2-3, stout, fistular, as
leng as the scape. Heads dense flowered, sub-globose, 2-2.5 om across:
spathe persistant. Flowers dark purpie, sometimes rod; tpals &, lanceolnte
or obiong-lanceclate, acute, 6-7 mm long; filaments shorter than the tepels,
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triangular subulate; connate at the base; Ovary globose, trigonous, style
short. Capsule loculicidal.

Frequently seen on slopes in rocky gravelly soil near streams in Gilgit,
Deosai.

Fi. & Fr. - May June.
Distrib. . Central Asia, Pakistan, India, Western Himalaya.
Note . Plant is quite similar 10 4. feditschenkoanum Regal.

Allium auriculatum Kunth Enum. 4: 418. 1843; Hook.f,, Fl. Brit.
India 6: 342. 1892, Fig. 10.

Scapigerous herb; bulb elongate, narrow, 1.5-2 cm long; coats brown,
fibrous, reticulate. Leaves 3-5, linear, flat, shorter than scape, margins
erose, 15-20 ¢m long. Scape terete, striate. Heads dense flowered, globose,
about 2 cm across; spaths 2-3; flowers purplish, campanulate, 3-4 mm
long; tepals 6, oblong or ovate, obtuse or acute, 3-4 mm long; filaments
on the base of tepals, outer shorter, ovary trigonous; stigma penicillate.
Capsule sub-globose, loculicidal.

Rooting in rock crevices on rocky soil near streams in Pensi La in

Fl. & Fr. : May July.

Distrib. © India, Western Himalaya.

A, caesioides Wendelbo in Bot, Not, 122, 29, 1969.
Scapigerous herbs; bulbs ovoid, 1-1.5 cm across; coats membranous,
vhite. [ eaves o camiovlindries lar Seane 15.30 o

fong. Heads dense flowered, hemispherical; spathes about 8 mm iong,
persistent. Flowers purple, campanulate, 5-6 mm long; tepals 6, elliptic-



130 BOTANICAL SUEVEY OF [N1M4

& 4

Fig. 10. Aliium auricuictum Xunth
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cblong to lanceolate, sub-acute; filaments almost half as long as tepais,
connate at the base, outer entire, narrowly triangular, inner with broad
toothed triangular base; ovary trigonous. Capsule loculicidal.

Rooting in rock crevices in Gilgit, Ladakh.

FI. & Fr. ;: May July

Distrib, : Afghanistan, Pakistan, India, Western Himalaya.

iy gy

Allium carolinianum in Redoute Les Liliacees 2. t. 101, 1804
A Li.__ I ___ ¥if.11 Tl h Thaw 3 A0 +« LN 1D ™ Y. _t_ i i Ty _ta T _ 401
A, MURGUMA ydll.,, Tl As. Rl b 30 L LU, 1004, TOOK. L, Tl. DIIL 1ndld
A 110 129° 4 thasweanis Raltar Taur Bnt 3 204 1874 nnl £ ®1
JJJJJJ B My A4 BrgLSITIL WIS [ttt hF Rl At N - o ) 4 LT }_T.’ l]\.-l"\.l'npl-, 1 dw
Brit. India 6: 340. 1892. Fig. 11.

Scapigerous herbs; bulbs tufted, narrowly ovoid to cylindrical, 5-
10 cm across, with erect or creeping root stock; outer coats coriaceous,
brownish, entire, inner coats membranous. Leaves 4-6, stout, flat, broadly
linear to lanceolate, ensiform, recurved, 15-50 cm long. Scape stout, terete,
15-40 cm long, base covered with leaf-bases. Heads dense flowered, 2-
4 ¢m across, globose. Spathes ovate, obtuse, deltoid. Flowers reddish purple
to pink, campanulate, 5-8 mm long; tepals 6, oblong to oblong lanceolate,
acute or obtuse, filaments simple, inserted near the base of tepals, connate
at the hase, exerted; ovary globose, trigonous; style exerted, stigma capitate,
Capsule globose, loculicidal.

Common in rocky gravelly soil, rock crevices, near streams in Gilgit,
Zoji La, Shyok Valley, Baliistan.

Fl. & Fr. : May luly

Distrib, : Afghanistan, Pakistan, Nepal, Tien Shan, India, Western
Himalaya.

Note : The leaves and bulbs.are used as flavouring material.
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Fig. 1. Allivm carolinianum DL,
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Allium consanguineum Kunth Enum. 4: 431, 1843; Hook.f., FI.
Brit. India 6: 340. 1892. Fig. 12,

Scapigerous herbs up to 35 cm tall; bulbs tufted, ovoid o cylindrical,
with erect or creeping rootstock, outer coats coriaceous, brown, produced
into a neck, Leaves 3-4, stout, linear, flat, obtuse, 20-30 cm long, base
sheathing, Scape stout, terete, about 20 cm long. Heads hemispherical,
dense flowered. Flowers golden yellow, campanulate, 5-7 mm long, tepals
6, oblong, obtuse or acute, 5-7 mm long; filamets simple, filiform, inserted
on the base of tepals, free, long exerted; ovary globose, trigonous; style
slender, long exerted. Capsule loculicidal.

Common in rock crevices, sandy soil along rivers in Gilgit, Zoji La
Baltistan.

Fi. & Fr : May June

Diserib. : Pakistan, India, W. Himalaya from Kashmir.

e ™_1

is quite similar to 4. srracheyi Baker, differing in colour
z

A. fedtschenkoanum Regel in Acta Horti. Petrop. 3.2: 82. 1875;
Hook.f., Fl. Brit. India 6: 338. 1892. 4. semenovii sensu Wendelbo, Dan.
Biol. Skr. 10. 3: 183. 1958, non Rege! in Bull. Soc. Mosc. 41(i); 449.
1868; Hook.f., F1. Brit. India 6: 338, 1892,

Scapigerous herbs, bulbs solitary or clustered, cylindrical, 4-5 ¢m
long, without a rootstock; outer coats coriaceous, blackish, Leaves 2-3,
stout, fistular, cylindrical, 10-15 ¢m long; sheath very long, margin
membranous. Scape stout, fistular, 30-50 cm long. Heads globose, 2-3
¢m across, dense flowered. Flowers pale yellow, campanulate, 1-1.5 cm
long; tepals 6, oval to elliptic-oblong or oblong-lanceolate, acute or
acuminate, united below; filaments inserted much above the base of tepals,
included, connate at the base, inner with dilated toothed base. Ovary
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Fig. 12. Allium consanguineum Kunth
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globose; style very short; stigma 3-lobed. Capsule globose or obiong, about
6 mm long.

Fl. & Fr. : May July.

Distrib. . Afghanistan, Pakistan, India, Western Himalayas in
Kashmir.

Allium gilgiticum Wang & Tang int Bull. Fam. Mem. Inst. Biol.
Bot. Peking (Peiping) 7: 294. 1937,

Sroanicarnnd hﬂrht ilhe ﬂtﬂ!ﬁﬂrit‘.ﬁl ﬂhﬂl L) 3 &m ! Iowier 1mfh a parro
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thizome; coats fibrous. Leaves 5-6, linear, 25-30 cin iong, glabrous, obtuse.
Scape stout, fistular, cylindrical, 40-50 cm long. Heads hemispherical, 5-
6 ¢m across, laxly flowered, Flowers purple, campanulate, 1-1.5 ¢m long;
tepals 6, lanceolate, acute; stamens included; filaments entire; ovary globose.
Stigma 3-lobed, recurved. Capsule globose or oblong,

Rare on slopes in Gilgit.

2 B
of [

i F.

Distrib, : India, Kashmir, Gilgit (Endemic)

A. hunite Kunth Enum. 4: 443. 1843, 4. govanianum Wall. ex
Baker in Jour. Bot. 293. 1874; Hook.f., Fl. Brit. India 6: 344, 1892,

Scapigerous herbs; bulbs clustered on oblique jointed rootstocks,
sub-cylindric or conic; coats reticulate fibrous, light brown. Leaves 4-6,

ha-g.i sub-distichous, linsar, flat. aney ophmse £.20 om lono Scane nmthtlu
U‘\lmu\d‘ll\!m l“'“ By Hr""‘ bl b et B b la r"’

angled, 5-25 cmn long, base covered with leaf-bases, Heads hemispherical,
2-3.5 ¢m across, many flowered. Flowers laxly arranged, white, stellate;
tepals 6, lanceolate, rotate 7-10 mm long, filaments about half as long
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as the tepals, connate at the base; stamens included; ovary globose,
trigonous. Capsule loculicidal, sub-globose.

Common on slopes, rocky morains in Gilgit, Zanskar, Leh.

Fi. & Fr. : May June.

Distrib. : Temperate Himalayas, from Kumaon westward in India
and Pakistan.

Allum jacquemontli Kunth Enum. 4: 399, 1843, 4. rubellum auct.
#on M. Bieb. Fl. Taur. Cauc. 1: 264. 1808; Hook.f., Fl. Brit. India 6:
339. 1892, Fig, i3

Scapigerous herbs; bulb solitary, ovoid-oblong, about 1 cm broad,
outer coats coriaceous, sl:riate brownish black; irmer membranous, Leaves

Scape terete, 15-40 cm long Heads sub-globose, dense-flowered, 2. 5-
3 cmo across, flowers campanulate, pink or rosy; tepals 6, oval, oblong

g ..11 i E
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m long, connate at base, inner broader; anthers dark coloured; style
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FI_ & Fr. . May - June,

Distrib. : Central Asia, Afghanistan, Pakistan, India.

A. loratum Baker in Jour. Bot, 3; 290. 1874; Hook.f., Fl. Brit. India
6: 345, 1892,

Scapigerous herbs; bulb ovoid, not seated on a rootstock; outer coats

membranous, grey. Leaves 2.5, linear-lanceoiate, flat, ciliolate, narrowed
from the base, 15-25 cm long. Scape slender, terete, 8-10 cm long. Heads
many, dens-flowered, 5-7 ¢m across; spathes 2, shorter than the head.
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Fig. 13, Allium jacquemoniii Xunth
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Flowers white, campanulate; tepals 6, lanceolate, acute, 2-3 mm long;
filaments inserted at the base of tepals, equalling, inner subulate, outer
linear with subulate tips; ovary globosely triquetrous; style very short.
Capsule loculicidal, about 2 mm long.

Common in glacial morains on slopes in Nubra, Zanskar in Ladakh
Fi. & Fr : May - June.
Distrib. : India, Western Himalaya, Tibet,

Alllum oreoprasum Schrenk in Bull. Imp. Acad. Sci. Petersb. 10:
354, 1842; Hook:f; FI. Brit. India 6: 344, 1892.

Scapigerous herb, bulbs clustered upon root stock, cylindrical, light

brown, outer coats tigid, ﬁbruus, stmngly coa:rsly reticulated. Leaves basal,

40 ¢m long Hp_m-l: 2.5-3 cm across, hemispherical few or many-flowered;

B SR Muriigme S T WERE R NS RC] N R AR R R ¥ WL ek

spathes 2, 1-2 cm long. Flowers rosy pink, campanulate tcpals 6, oblong,
obovate to !anceolatc 5-7 mm long, tip with recurved mucro; filaments
inserted much above the base of the tepals shorter than the tepals, connate
at the base, outer narrowly subulate, inner braodly subulate-lanceolate
or oblong. Ovary globose, trigonous. Capsule loculicidal, about 3 mm long.

Common in glacial morains on slopes in Baltistan, Hemis Ladakh.

Fl. & Fr. : May July.
Distrib. . Turkestan, Pakistan, W. Tibet, India from Kashmir.
A. roylel Stern in Herbertia 12: 75. 1947, A. lilacinum Royle ex

Regel. Acta Horti Petrop 3. 2: 1875, non Klotzsch 1862; Hook.f., Fl. Brit.
India 6: 339. 1892,

Scapigerous herbs up to 40 cm tall, Bulbs ovoid, 2-3 cm long, not
seated on 2 rootstock, outer coats scarious, reddish-brown. Leaves 1-3,
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linear, terete, grooved, 15-40 cm long, 1-2 mm broad. Scape 20-40 cm
long, fistular, base covered with leaf-bases. Head hemispherical, 2-3 cm
across; spathes 2, acuminate. Flowers small campanulate, pale red, about
1 cm across. Tepals oval or ovate lanceolate, acute or obtuse, 6-8 mm
long. Filaments longer than the tepals, inserted near their bases, inner 2-
toothed at the base. Capsule oval or globose, loculicidal.

Frequent on slopes in Gilgit, Ladakh.
Fl. & Fr. : July - August.
Distrib. : Afghanistan, Pakistan, India, Westem Himalaya in Kashmir.

Allium schoenoprasum L., Sp. Pl, 301, 1753; Hook.f., Fl. Brit.
India 2: 338, 1892,

Slender, scapigerous herb 20-30 ¢m tzll, Bulbs clustered, ovoid, not
seated on a rootstock, about 2 cm long, scaly; scales membranous, Leaves

1-2, linear, cylindrical, terete or grooved above, smooth or scarious, fistular,
10-15 cm long, 1-2 mm broad; leaf-sheaths membranous. Scape 20-35
cm long. Heads sub-globose, about 3 ¢m across, dense flowered. Flowers
pink or pale-purple, campanulate, 1-1.5 ¢m across. Tepals lanceolate or
linear, 10-12 mm long. Filaments included, dilated and connate at the base.
Capsule globose, loculicidal.

Occasional on slopes in Drass, Zanskar, Suru, Baitistan in Ladakh.

Fl. & Fr. : June August.

Distrib. : Temperate and arctic regions of Europe and Asia, Middle
East, Iran, Central Asia, Afghanistan, Pakistan, India in Western Himalaya
from Kashmir to Kumaon.

A, stoliczkl Regal in Acta Horti Petrop, 3. 2! 160 18 A

............ Damal 1 o 1£4%
Jlllblfllﬂl’ﬂuﬂll-l- I\.EEEI 1. b IV,

India &: 342. 1892,
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Scapigerous herbs 15-35 em tall. Bulbs tufted, cylindric, ovoid,
elongate, 4-5 cm long, seated on an erect rootstock; coats reticulately
fibrous, reddish brown. Leaves 3-6, basal, filiform or linear, acuts, shorter
or equalling the scape. Scape slender, up to 35 cm long, spathers 2,
scarious. Heads globose, dense-flowerad, 2.3 ¢cm across. Flowers pink
or purple, campanulate, 6-8 mm across. Tepals oblong-lanceolate, obtuse
or acute, 5-7 mm, long. Filaments exerted, inserted above the base of the
tepals, connate at the base, inner 2-toothed at base. Capsule globose or
ovoid.

Common on slopes, near water channels in Ladakh, Shyok valley,
Baltistan.

Fl & Fr. ; June - August.

Distrib. : Western Tibet, Pakistan, India Western Himalaya in
Kashmir,

Note : Used as vegetable in Ladakh.

Alllum strachey! Baker in Jour. Bot. 3: 293. 1874; Hook.f., Fl.
Brit. India &: 340. 1892,

Slender scapigerous herb up to 25 cm tall. Bulbs smali, clustered,

ovoid; outer coats fibrous, coriaceous, brown, striate, produced into a neck.
Leaves 3-5, linear, obtuse, flattened, 20-30 x 1-2 cm. Scape slender,
compressed, 25-30 ¢m long. Heads globose ot hemispheric, dense-flowered
2-3 cm across. Flowers light vellow or pink, 5-7 mm across, Tepals 6,
oblong, obtuse, 5-7 mm long. Filaments exerted. Capsules loculicidal.

Rare on siopes in Lahul, Gilgit, Baltistan.
Fl. & Fr. : July - August.

Distrib. . Pakistan, India Western Himalayas from Kashmir to
Kumaon,




FLORA OF COLD DESERTS OF W. HIMALAYA 141

Note | Plant is quite similar to 4. consanguineum Kunth except in
size and colour of the flower.

Allium tuberosum Roith. ex Spreng. Syst. 2; 38. 1825. 4. odorum
auct. non L., Mant. PL. 62, 1767; Hook.f., Fl. Brit. India 6: 343, 1892,
A. tuberosum Roxb. Fl. Ind. 2: 141, 1832; Hook.f,, Fl. Brit. India 6: 343,
1892. 4. clarkei Hook.f., Fl. Brit. India 6: 344, 1892.

Scapigerous herb up to 60 cm tall. Bulbs elongate, cylindric or conic,
brownish, clustered on an oblique jointed rootstock, 4-6 c¢cm long, root
fibres fleshy; outer coats reticulately fibrous, brownish or blackish, rarely
pale or greyish. Leaves usually many, basal, linear or filiform, shorter than
the scape. Scape terete, 30-60 cm long. Heads several-to many-flowered,
lax, hemispheric, 3-4 cm across. Flowers white or pinkish-white, about
1 em across, pedicels much longer than the flowers. Tepals oblong-
lanceolate to elliptic, acute or obtuse, at length reflexed, 6-8 mm long.
Filaments included, connate below, outer dilated at base, inner broadly
ovate with a subulate tip. Capsule obcordate or subglobose.

Common on slopes in Gilgit, Skardo, Baltistan,
Fl & Fr. ; June - August.

Distrib. : Japan, China, Pakistan, India Western Himalaya,
Kashmir,

Note : Used as vegetable in Ladakh.
A. tenuicaule Regel in Acta Horti. Petrop. 10: 348. 1887,

Slender scapigerous herbs up to 20 cm tall. Bulbs 2-6, ovoid to
conical, clustered, seated on an erect rootstock; outer coats reticulately
fibrous. Leaves 2-3, linear or filiform, convolute, margin scabrid. Scape
terete, 10-20 cm long. Heads hemispheric, 2-3 cm across; gpathe purplish.
Flowers dark purple, campanulate, 6-8 mm acrogs, Tepals lanceolats, obtuse

= AR N e b B bt | SR LSRN A el Auam awear

to acute, 5-7 mm long. Filaments half the length of the tepals, connate
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at base, cuter narrowly triangular, inner broadly triangular; anthers
mucronate. Style with toothed crown at base.

Rare on slopes in Gilgit, Deosai Plains, Zoji La.
Fl. & Fr. ; July - August,

Distrib. : Central Asia, Afghamstan, Pakistan, India Westermn Himaiaya
from Kashmir,

Allium victorialis L., Sp. Pl. 295. 1753; Hook.f., Fl. Brit. India.
6: 342, 1892, Fig. 14.

Scapigerous herb, 30-40 cm tall. Bulbs cylindrical, clustered, 4-6

seated on an obligue rootstock; coats reticulately fibrous. Stem

A

leafy. Leaves 3-6, petiolate, el‘imtlc-lanceﬁlate ot oblong-lanceolate, obtuse
or acute, base narrowed into a petiole, 10-20 x 4-6 cm. Scape terete, 20-
35 cin long. Head drooping in bud, then erect, lax-flowered, 2-3 cm across.
Flowers greenish-white, white or yellowish-white, 5-8 mm across. Tepals
4-6 mm long, oblong, reflexed. Filaments longer than the tepals, entire,

outer narrower, subulate, inner broader. Capsule cuneately obcordate.
Rare in moist situations in Lahul at Tandi, Gilgit in Ladakh.
Fl. & Fr. : June - August.

Distrib. : Europe, temperate Asia to Japan, N.W. America, Pakistan,
India temperate Himalaya from Kashmir to Sikkim.

Note : The leaves and scapes are used as vegetable. It is alsc used
for food in USSR and is said to have anti-scorbutic properties.

A. wallichii Kunth Enum. 4: 443. 1843; Hook.f., Fl. Brit. India &:
341. 1892,

Scapigerous herb. Bulbs small, clustered; stem thickened at base

and sheathed. Leaves 4-6, linear, ensiforin, flat, longer than scape,



Fig. 14. Allium victorialis L.
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40-75 x 2-4 cm. Scope stout, triquetrous, 30-45 cm long. Head lax-
flowered, 4-7 cm across; spathes caducous. Flowers purple; perianth rotate,
segments linear reflexed, longer than the filament, 1.5-2 ¢m long. Stamens
shorter than or equalling the perianth. Capsule turbinate.

o o o o . 1
uGeasionai o1 sl

FI. & Fr . June August,

Distrib, . Turkestan, India, temperate Himalava from Kashmir to

Sikkim.
Doubtful species
A. ramosum L. Sp. Pl. 269. 1753,

Cultivated species

Allium cepa L. (the onion) and Allium sativum L. (the garlic)
are cultivated.

MiLuLA Prain

Scapigerous herb. Rootstock somewhat bulbous. Leaves radical, linear.
Inflorescence a spike. Perianth 6-merous. Stamens 6. Ovary trilobed.

The genus is monotypic; distributed in Tibetan plateau, Eastern

Himalaya, extending south into Chumbi valley and drier zone of Nepal,
India in Cold desert.

Milula spicata Prain in Sci. Mem. Med, Offic. Army India 9: 57.
t. 1, 1893 et in Ann. Roy. Bot. Gard. Calcutta 5: 165. t. 200. 1896;

Chowdhery & Uniyal in Indian J. Forestry 12(4); 323-324. 1989,

Scapigerous herbs up to 25 cm tall. Rootstock bulbous, covered with
fibrous sheaths. Leaves radical, flat, not fistular, linear, base sheathing.

Scape up to 23 cm long. Inflorescence an oblong spike, 3-4 ¢m long, with
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a single, purple, membranous spathe. Perianth lobes 6, in one series.
Stamens broadened in the lower portion. bidentate. Ovary trilobed,

Occasional in open sandy places along the streams at Nyoma Rap
Ladakh.

Fl. & Fr. : June September.
Distrib. : Tibet, Nepal; India from [Ladakh.
TRILLIACEAE

Perennial herb. Rootstock creeping rhizome. Stem simple, erect.
Leaves simple, entire, almost reticulately veined, in a terminal whorl.
Flowers solitary or umbellate, terminal, regular, bisexual. Stamens 4-12,
inserted on the base of perianth-segments; filaments short. Ovary 3-celled;
style 3-fid or 3-partite. Fruit a fleshy berry or loculicidal capsule.

4 genera and 53 species in the world; disturbed in temperate north
America, Europe, Asia; 2 genera and 4 species in India; 1 genus and 1
species in cold desert.

Sometime included in Liliaceae.
TriLLiom L.

Perennial herb. Rootstock short, creeping rhizome. Stemn unbranched.
Leaves 3, in a terminal whorl. Flowers solitary, terminal, stalked; perianth

™ H ok oy mam o g o o Y TR

persistent, segments 6, spreading. Stamens §, attached to the base of
segments, inciuded; anthers basifixed. Ovary ovoid or subglobose, 3-celled;
style 3-fid or divided to the base in 3 long lihear arms; cells many ovuled.
Berry globose, fleshy. Seeds with a pulpy lateral appandage.

The genus comprises 30 species in the world, distributed in N.
America, India (W. Himalaya) to Japan; 2 species in India; 1 species in
cold desert.
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Trillinm govanianum Wall, ex D. Don in Royle, Ill. Bot, Himal.
384, t. 93, { 1. 1839; Hook.f., FL. Brit. India 6: 361. 1892, Fig. 15,

Frast wavannial rhizamatone herdky un to Ml om fn“ Rhirnmac kot

Sl B Ry P"\l'-'mﬂm ELABHLOUR 1 MRS LY LA S “H el WAL ERLLLLAFIR LW sRLINFL By

thick. Stern erect, unbranched. Leaves 3, in a terminal whorl, shortly
petioled, ovate or ovate-cordate, acute, reticulately veined, 3.5-6 x 3-5
c¢m. Flower solitary, terminal, purple; perianth-segments 6, lanceolate, 2-
2.5 cm long, spreading. Stamens 6, inserted at the base of the perianth-
segments, filaments short, included; anthers basifixed. Ovary ovoid, 3-celled;
style purple, divided to the base into 3 long linear arms; cells many ovuled.
Beiry fleshy, globose, 1-2 ¢m across. Seeds ovoid, with a latera! pulpy
appandage.

Rare amidst rock boulders at Khoksar in Lahul.

Fl. & Fr. : July - August.

Disertb. : Temperate Himalaya from Kashmir to Sikkim.
JUNCACEAE

Usually rhizomatous tufied herbs in damp places. Inflorescence usually
a2 terminal cluster of flowers; sepals and petals undifferentiated.

9 Genera, with about 400 species in the world; cosmopolitan, tropics
to arctic regions; 2 genera and cq. 32 species in India; 2 genera and 12

—species in the cold desert.

Tm Plmmtam ol u - 1 hanl-ad waan. aas A A Tarurmrym
ia I eIy 1BLFEUWN 'J L= UUMGU, ARG Y AWl o poardbm et JLUMNLLUD
b Plants pubescent. Capsule not beaked, 3-seeded ............oocrirennn LuzuLa

Erect perennial, usually rhizomatous herbs. Stems tufied. Leaves
radical and/or cauline, or reduced to sheaths, Inflorescence a cyme, terminz!
or appearing lateral due to basal bract. Flowers small, greenish - white
or white. Perianth segments 6, in two series, glumaceous.
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Fig. 15. Trilltum govanianum Wall, ex D. Don
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The genus comprises over 300 species; cosmopolitan, chiefly in cold

and wet places; about 28 species in India; 11 species in cold desert.

la.  Annuwal herbs. Flowers subtended by @ pair of short hyaline bractecles at
THE BESE ..ot srr et g b ees Bt s e sene 8 e smreangs pans e J. bufonius
b Perennial herbs, Flower not subiended by bracteolss ..o rvveeeeee e, 2
T Teuflaraocaman ueually af 8 cinala tsrminal kande 1
F=1 1 ARFRIUVAVRWFIIYY Yoliekl F ke ﬂlubl' ik L EEALRE LA ALRLLL v g
h. Inflarescence branched, of nsually 2-many terminal head ... .. &
3a.  Cauline leaves present, 1 3 s 3
b, Cauling Ieaves ADSENT ... v s e e e e ssses b asne s bes e srens 5
4a.  Flowers pale YelloW. .o enrsanimi e resssearssonssonss J. leucanthus
b, Flowers while i s J. membranaceous
Sa.  Capsules twice ns long as the perianth. Head usually 2-3-flowered ..........
.......................................................................................................... I triglumis
b.  Capsules as long as the perianth. Head usnally 4 8-flowered ............... 6
6a.  Loosely tufted herb. Head whitish, much shorter than the lowest subtending
BTBOE 11 cttee s smees bes brat b b b m b e BE e et spans v et eutraes spndeaesat et 4. leucomelas
b.  Densely cacspitose herb. Head brown, with lowest subtending bracis as iong
as or stightly longer than the head.....o i e 7
7a. Loaves terete, channelicd with a iongitudinal groove. Flowers in cyme of
b.  Leaves tubular, not channelled. Flowery in cymes of 3-B-flowered heads
................................................................. praretsimeresrsrsressennsnnnenn s . FHOMSONEE
8a.  Inflorescence of 2 4 unequal head$ ... 9
b. Inflorescence usuaily of many equal heads ........c.oovecieeiicneccece e, 16
Ga.  Stamens included ..o ————— J. sphacelatus
b. Stamens exerted........ S SR J. concinus
i0a. Robusi herb with 1 cauling leal and reduced sheaths like basal lcaves. Heads
s ¥ ] AN _Flavrassd T stamimfrmizn
B T WAL TRLY FY ML Y ppesasddabdirbbagansnnpnhpypltundbnnannainn T T PRI A LLIETTY hpEmgypnpypunp af P“fl\;ll‘l o+ B
b Slender herb with 2 1} eauline leaves and well devsloped basal leavas
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Juncus articulatus L., Sp. Pl. 327. 1853, J lampocarpus Ehrh.
ex Hoffm. Dentsch. FlL. 125. 1791; Hook.f., Fl. Brit, India 6: 395. 18092,

Stems erect or ascending, with 2-10 cauline leaves. Leaves linear;
basal sheaths brownish. Inflorescence subumbellately branched cymes.
Heads 5-10 mm across; flowers brownish green; perianth segments
lanceolate, acute, inner subobtuse with whitish margins. Capsule 3-4 mm
long, oblong-obovoid or ellipsoid, exceeding the perianth.

Common in damp places at Gilgit, Baltistan, Nubra, Dras.
Fl. & Fr: June September.

Distrib.; Europe, N. Africa, Central and W, Asia, eastern America,
widely distributed.

J. bufonius L., Sp. Pl. 466. 1753; Hook.f., Fl. Brit. India 6. 392,
1892, Fig. 16.

Annual herbs. Stems erect, ascending to spreading, usually with
several basal and one cauline leaf. L.eaves setaceous or filiform, base
sheathing. Inflorescence panicle of cymes. Flowers solitary, pale green,

[P R nn—nnfln e vy sanudhe Iﬂﬂm Tonwmanmlobsn moasveesemmdos g o s
<=7 mim long, outer penantii segments 100ger, ianceoiate, acuminate, margin
membranous, Capsule obovoid to oblong, 3-4 mm lone, embraced by the

gmb Capsule obovold L1 n long, embraced by the

Commeon in damp places at Gilgit, Baltistan, Dras.
Fl. & Fr: June September.
Distrib.: Cosmopelitan.

Note : Jafri (FLLW. Pakistan Fasc. 138, 1981) has recognised several
varieties. The typical variety is recognised as having mostly solitary flowers
and var, congestus Wahib. with 2 3 flowers together.

J, concinus D.Don, Prodr. Fl. Nep. 44. 1825; Hook.f., Fl. Brit. India
6: 399, 1892,
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Fig. 16, Juncus bufonius L.
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Slender herbs with tuberous rootstock. Leaves few, filiform or
involute, sheath membranous. Inflorescence of branched cymes; heads upto
9 cm across, 6 15-flowered; lowest bract equalling or exceeding the head.
Flowers white or yellowish, 6 7 mm long; perianth segments subequal,
oblong-ianceolate, acute, membranous. Capsules ovoid, pale, shining, aimaost
arcuate, exerted.

In damp places at Gilgit.
Fi. & Fr: July - August.
Distrib.: Temperate and alpine Himalaya from Kashmir to Sikkim.
Note : 1t is closely allied to J. membranaceus Royle ex D. Don.

Juncus leucanthus Royle ex D. Don in Trans. Linn. Soc. 18: 318.
1840; Hook.f., Fl. Brit. India 6: 397. 1892. Fig. 17.

Tufted herb with short reotstock. Stem at length hollow with basal
sheaths hard, brown. Leaves filiform, slender, uppermost equalling the stem.
Inflorescence a terminal cyme, 6-10-flowered, pale yellow; bracts ovate-

pedicelled, 4-5 mm long; perianth-segments oblong-lanceolate, sub-acute,
membranous. Stamens exerted; anthers half as long as the filaments, Style
long, exerted. Capsule obovoid-oblong, beaked.

Occasional in moist places on slopes in Rohtang Pass in
Lahul.

FI. & Fr : June September.

Distrib. : Temperate and alpine Himalayas from Himachal Pradesh
to Sikkim.

J. leucomelas Royle ex . Don in Trans. Linn. Soc. 18: 320. 1840;
Hook.f., Fl. Brit. India 6: 397. 1892, pro part. excl syn.
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Tufted herbs with short rootstock. Stem hollow, without cauline
leaves. basal leaves 1 2, filiform, tubular, Inflorescence a terminal white
head; upper bracts pale, membranous; lower bracts as iong as or exceeding
the heads. Flowers 4-5 mm long; perianth segments linear, obtuse,
membranous. Capsule ovoid-oblong, 4-5 mm long.

Common in damp places and brackish marshes at Rupshu,
Fl. & Fr: June to September.
Distrib.. Temperate and alpine Himalayas from Kashmir to Sikkim,

Note : This species is quite similar to J thomsonii except for
difference in the colour of flowers which is brownish in the latter.

Juncus membranaceus Royle ex D. Don in Trans. Linn. Soc. 183(3):
320. 1840, Hook.f., FL. Brit. India 6: 397. Fig. 18.

Stoloniferous, tufted herbs. Stem with 1 3 cauline leaves. Leaves
filiform, sheath long auricled. Inflorescence a simple terminal head, white,
8 20-flowered; lowest bract as long as ot exceeding the head; floral bracts
ovate-lanceolate, hyaline. Flowers 6-7 mm long; perianth segments oblong-
lanceolate, inner slightly longer than outer. Capsule ovoid-lanceolate, dark
brown, long beaked, usually exerted.

Common in damp places at Baltistan, Rusi La, Sapi La.
Fl. & Fr.. May October.

Distrib.. Temperate and alpine Himnalaya from Afghanistan to Sikkim.

J. punctorias L.f., Suppl. 208.

.....
oo
N
A% )

Tall, robust herbs with creeping rootstock. Stem leafy, Leaf as long
as the stem; basal leaves reduced to sheath. Inflerescence a terminal,
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Fig. 8. Juncus membrapaceus Royle ex I Pon
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umbellately compound cyme, 10 c¢m long, branches divaricate; heads
globose, 15 40, hyaline. Flowers brownish; outer perianth segments
oblong-lanceolate, acute, inner ovate-oblong, sub acute. Capsule ovoid,

mucronate, as long as the perianth, brown, shining.
Common in marshy places at Baltistan, Zanskar.

Fl. & Fr.. May September,

Distrib.; North and South Africa, Arabia, Pakistan, India.

Juncus rohtangensis Goel et Aswal in Indian J. Forestry 10(4):
262. 1987.

Densely caespitose herb. Stem holiow, without cauline leaves. Leaves
radical, usually 1, rarely 3, linear, sheathing at base, more than half the
length of stem. Inflorescence a solitary, unilateral 2-flowered cymes, dark
brown; lower bracts foliaceous, with broad brown margins, upper bracts
glumaceous, brown, equalling or longer than flowers. Flowers statked;
perianth-segments 6, in two whorls, 4.5-6.5 mm long, stamens included;
anthers longer than filaments. Capsule oblong, triquetrous.

Occasional amidst rock boulders, on moist slopes in Rohtang Pass
in Lahul.

Fl. & Fr. ; July August.
Distrib. : Himachal Pradesh in Rohtang Pass in Lahul Spiti
{(Endemic).

Note ; Noltie (Edinburgh J. Bot. 51: 134, 1994) considers this as
conspecific with J duthiei (C.B. Clarke) Noltie (=Microschoenus duthiei
C.B. Clarke a species belonging to the family Cyperaceae).

J. sphacetatus Decne. in Jacg. Voy. Bot. 172, t. 172, 1844; Hook.f,
Fl, Brit. India 6: 398. 1892, Fig. 19.

oloniferous, tufted herbs with m‘-nn:lm.'l . em with -
2 cauline leaves. Leaves filiform or involute tubular; sheaths brownish.
Inflorescence a cyme of 2-5 clustered or distant, superposed or corymbosely




SURVEY Qr [NDiA

156 BOTANICAL




FLORA OF COLD DESERTS OF W. HIMALAYA 157

fﬂ ﬂ“h falnY .8 Mknl‘ﬂl r ﬂ"nﬂhﬂ# l\ﬂ_ﬂ)qﬂ Lﬂﬂl‘ﬂ 1. n='ﬁﬂl ﬂ.ﬂﬂr‘l’ hﬂnl‘lﬂ .IA ;-.‘-_‘
Pl LY wilf) llluvﬂ\-’l‘f ol ] L WAk llhﬂuﬂ, Lidauio JF L J-IU“UIU“, i “].l, IrwiohL
bracts as long as or exceeding the heads; floral bracts lanceolate, acuminate

Outer perianth segments lanceolate, glumaceous, inner oblong, hyaline,
Capsule 5 - 9 mm long, cblong-ovate, long beaked or mucronate, dark
brown, shining.

Common in marshy places.

Fi. & Fr.: May October.

Distrib.; Afghanistan, Pakistan, India.

1a. Inflorescence of 2 5 superposed heads.......oeoieennn var. sphacelatus
b. Inflorescence of 2-5 congested, corymbosely or subcorymboselyarranged
3 L= ¥ SR Oy RSSO var. Aimalensis

var. sphacelatus

Plant is rather stout, pale green.

Zanskar, Deosai Plains, Astor.

var, himafensis (Klotzsch & Garcke) Jafri in Fl. West Pakistan Fasc.

138: 12. 1981. Juncus himalensis Klotzsch and Garcke, Bot. Erageb.
Reise Prinz Waldem 60. t. 97. 1862; Hook f., Fl. Brit. India 6: 398, 1892,

Plants is rather slender, green.
Gilgit, Baltistan, Zanskar, eastward to Lahul and Spiti.

Juncus thomsonii Buchen in Bot. Zeit 25: 148. 1867, J leucomelas
sensu Hook.f., Fl. Brit. India 6: 397. 1892. ex parf non D. Don 1840,

Densely caespitose, green herbs with short rootstock. Stem without
cauline leaves; basal leaves 1 2, filiform. Inflorescence a terminal,
brownish head, 3 - 8-flowered; upper bracts pale, membranous; lower
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bracts shorter than the heads, Perianth segments linear, obtuse,
membranous, brown. Capsule ovoid-trigonous.

Common in damp piaces in aipine bogs and meadows at Deosai
Flains, Baltistan, Pangong Lake, Rupshu.

Fl & Fr: June September.

Distrib C. Asia Tibet India in M.W. Himalave,

Note : This species is quite similar to S fewcomelas and J orighumis.
However, it differs from the former in having brownish head and short

Juncus triglumis L., Sp. Bl 328, 1753; Hook.f.,, FL. Brit, India 6:
306, 1892,

= — 1 [ ——
-

T 4 R TR TR I I, ER - [ . o _d L
L ILLLEL) ETEE[I 1T, WILH %[H0TL, MUC=SUAILASTVNS TUsL

eaths abtusely auricled, reddish. Inflorescence a solitary, terminal
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than the head. perianth segments gvate-ianceoiaie obiuse brown, Capsuie
ovate oblong, mucronate. Seeds with long tails.

Common in meist rocky places at Lacakh,

Fi. & Fr: Tnly Augost.

strih.: Arctic and alpine regions in Et

R e .

Himalayas it India.
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LuzuLa DC. nrom. cons.

Perennial, rhizomatous, tufted herb. Leaves radical and cauline, flat,
hairy, basal sheath closed and without auricles. Inflorescence cymes.
Flowers sofitary or clustered in glomerules, browmish. The genus comprises
about 75 species, cosmopolitan, chiefly in colder regions; 4 species in India;
1 species in cold deserts.

Luzula spicata (L.) DC. in Lam. & DC. Fl. France ed. 3. 161.
1805; Hook.f,, Fl. Brit. India 6: 401, 1892, Fig. 20.

Perennial, tufted, stoloniferous herbs; rootstock clothed with persistent
brownish sheaths, Radical leaves linear, recurved, 2 8 cm long, cauline

ieaves few, shorier and narrower. Inflorescence a spicate cymes, terminat,
Aalirata maddine heovms [nwar hracte leafir flaral lansonlate o odth
LA & ALYy EAULERL ARALINAFICLAs LFLAL/WWLIL, PP ALEL

WALl LAy, TRV GG LALAFWYLL, MY & et

white, membranous, ciliate margins. Flowers brown, 2-3 mm long, crowded
in glomerules; perianth segments lanceolate, acute to subobtuse, aristate,
Stamens 6, included. Capsules broadly ellipsoid or oblong, obtuse, included.

Common in moist places at Satpura La above Skardu, Deosai Plains,
Baltistan.

Fl. & Fr: May August,

Distrib.: Europe, C. & N. Asia, N. America, Pakistan, India in N.W.
Himalaya, Kashmir.

TYPHACEAE

Aquatic or marshy, rhizomatous herbs. Leaf spongy. Inflorescence
dense, cylindrical spike. Flowers unisexual, male in upper part of spike,
femmale in Jower part of spike; perianth of slender hairs or absent in males,
Stamens 1 or more. Ovary often reduced to a clavate tipped hair, on a
capillary stipe. Fruits membranous.

One genus and 10-20 species in the world; distributed in temperate

1
and tranisal resiane: 1 cmaniae in India- 11 Aacart
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Fig. 20. Luzula spicata (L.) DC.
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TyeHaA L.
Character as that of the family.

The genus comprises 10-20 species in the worid; in temperate and
tropical regions; 3 species in India; 2 species in cold desert.

i2.  Slender herb up to 30 cm tall, Female flowers ebracteolate. T laxmannii
l\ TF ndasvd houb 1 ™ o #nll En-ﬂnnln ﬂn llllll bunarar] aka I‘-JAJ-._‘&:-.—
L DWULLOL LY I"e L AL 1 WIEddw WA WL VI B VIO srnecnirnaarna d. EHIET LA

Typha australis Schum. & Thonn. Danske Vidensk. Selsk. Afhandi.
4. Ser. 4. 175. 1829, T. angustata Bory. & Chaub. in Bory Exped. Sci.
Moree Bot. 2. 1: 338, 1832; Hook.f., Fl. Brit. Indiz 6; 489. 1893. T
angustifolia auct non. L. 1753,

Tall robust, marshy, rhizomatous herb up to 2 m tall. Leaves with
semicylindrical blade, radical. Flowers monoecjous, yellow, lower female,
upper male. Bracteoles of female flowers spathulate, almost as long as
the stigma, longer than the hairs. Male perianth of 3 haits, female perianth
of several capillary bristles. Stigma linear, longer than hairs. Fruits
drupaceous.

Common in marshy places at Gilgit.
Fi. & Fr. ; April - December.
Distrib. : N, Africa, Europe, India,

T. Jlaxmannii Lepechin in Nova Act. Acad. Petrop. 12: 84. 335.
t. 4. 1801, Hook.f., F1. Brit. India 6: 489. 1893,

Small slender marshy rhizomatous herb, 10-30 cm tall. Leaves

Commeon in marshy places in Baltistan.



162 BOTANICATL. SURVEY O [NDIA
Fl. & Fr : April December.
Distrib, : Europe, Asia, India in Kashmir.
ARACEAE

Perennial herbs of various habitats. Rootstock tuberous, thick and
creeping. Leaves various, radical or alternate. Flowers numerous uni-or
bisexual, sessile on a spadix; spadix enclosed in spathe. In unisexual
flowers, the male flowers in the upper part of spadix. Spadix in some

genera prolonged into barren tail-like appendage. Perianth absent. Anthers
2-4. Ovary globose or ovoid, [-3-celled. Fruit a berry, arranged in compact
spike or head, which is often enveloped in the persistent spathe tube,

115 genera and over 2000 species in the world; distributed in tropical
and temperate regions; about 24 genera and more than 135§ species in India;
1 genus and 1 species in cold desert.

ARISAEMA Mart,

Erect, perennial herb. Root tuberous. Stem sheathed at the base by
membranous scales. Leaves 1-2, digitately or pedately compound.
Inflorescence of numerous, small, unisexual flowers, crowded on a fieshy
spadix terminating the stem; spadix prolonged into a short or long tail-

like appendage. Spadix enclesed in a spathe, included or exerted; spathe
deciduous; lower portior: of spathe folded like tube, margin free, overlaping;
limb open, arching over the mouth of the tube. Male and female flowers
usually on different plants or if on the same spadix then both type of
flowers contiguous and not separated by barren neutral organ. Male flowers
usually stipitate head of 3-5 anthers. Female flowers of }-celled ovary;
style shott or absent; stigma disciform. Fruiting spike naked. Berries red,
usually |-seeded.

The genus comprises 156 species in the world; distributed in north
America, temperate and tropical Asia, E. Africa; 45 species in India; 1
species in cold desert.
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Arisaema jacquemontii Bl., Rumph. 1: 95. 1836; Hook.f,, Fi. Brit.
India 6: 505. 1893. Fig. 21.

Erect, dioecious herb up to 60 cm tall. Tuber subglobose. Stem
sometimes mottled. Leaves 1-2, digitately compound, petiole 15-20 cm
long, leaflets 5-7, unequal, elliptic or obovate-lanceolate, candate-acuminate,
7-20 x 2-5 cm. Spathe green, striped with white; tube 3-5 ¢m long, limb
as long or longer, oblong or ovate-lanceolate, narrowed into a long, green
or purple, thread like 4-7 cm long tail. Spadix prolonged into a tapering
appandge, shorter than spathe, tip curved forward and protruding to one
side. Male flowers a stipitate head of 3 anthers. Ovary 1-celled. Berries
globose, 4-4.5 mm across, red.

Occasional on forest-floor in Lahul,
Fi. & Fr. : July August,

Distrib. © Afghanistan, Pakistan, India, Temperate Himalaya from
Kashmir to Sikkim.

LEMNACEAE

Minute or small, free-floating annual herbs. Monoecious. Flowers
1-3, naked or in a spathe, Perianth absent. Fruit an utricle.

& genera with about 30 species in the world; cosmopolitan; 4 genera
and about 12 species in India; 1 genus and species in cold desert,

Lemua L.

Free floating herbs, consisting of leaf-like fronds, either separate
or 2-3 together and usually with one or several root-fibres from their lower
surface. Male and female flowers on same plant. Flowers enclosed in spathe
and consist of stamen and ovary,

The genus comprises about 15 species in the world; cosmopolitan;
4 species in India; 1 species in celd desert,
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Fig. 21, Arisaema jacquemontii Bl
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Lemna minor L., Sp. PL. 970. 1753, Hook.f., Fl. Brit. India 6: 556.
1893,

Minute, floating herb consisting of leaf-like fronds. Fronds with singie

root fibre, oboveoid or oblong, both surfaces nearly flat, 2-4 mm long.
Flowers unisexual, male and female on the same plant, in marginal clefts
of the frond, at first enclosed in a minute spathe. Perianth absenti; stamens

2; ovary 1-celled; style long. Fruit a bottle-shaped utricle.

Common in stagnent water in Ladakh.

Fl & Fr : Throughout the year.

Distwrid. . Cosmopolitan.

NAJADACEAE

&+ ws

Submerged herb. Stem branched, filiform, smooth or muricate, Leaves
alternate, opposite or whorled, linear, entire or toothed, base auricled ot
slightly dilated. Flowers minute, axillary, unisexual; male perianth consists
of an ocuter entire or 4-fid tube and an inner hyaline tube. Stamen 1,
apiculate or cuspidate; female perianth absent or hyaline and adherent
to the carpel. Ovary of a single carpel; stigma 3. Carpel 1, sessile. Fruit
an achene.

Najas L.

Character as that of the family

The genus comprises about 50 species in the world; 15 species in
India; 1 species in the cold Desert.
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Najas marina L., Sp. PL. 1015, 1753. N. mgjor All. Fi, Pedem. 2:
221. 1785; Hook.f., Fl. Brit. India 6: 569. 1893

Slender aquatic herb. Stem submerged, terete, rough with short
outgrowths. Leaves opposite or whorled, linear, deeply and shortly toothed,
base sheathing. Flowers minute, solitary axillary, sessile, dioecious, male
and female on different plants. Male flower-perianth tubular, 2-3-toothed;
anther 1, sessile, adnate to perianth. Female flower-perianth absent; ovary
of a single carpel; stigma 3, thread like. Achene oblong.

Common in marshes and ponds in Shyok valley, Baltistan.

Fl. & Fr : May October.

Distrib. : Cosmopolitan.

JUNCAGINACEAE

Perennial marshy herbs, scapigerous. Leaves mostly linear, radical,
sheathing at base. Inflorescence a raceme or spike. Flowers bisexual;
perianth segments herbaceous, biseriate. Fruits of 3 or 6 free or connate
achenes or follicles with recurved tips.

3 genera and about 25 species in the world; chiefly in N. and S,
temperate regions; | genus and 2 species in India and cold desert.

TricLoch L.

Perennijal, marshy herbs, Tuberous or rhizomatous. Stem scapigerous.
[.eaves radical, linear, fleshy, slightly terete, sheathing at base. Inflorescence

a scapigeornus raceme. Scape leafless, many-flowered. Flowers bisexual,
3-merous, bracteate; perianth segments 6, in 2 series, deciduous. Stamens
6, subsessile, inserted on the base of the perianth segemnis. Carpels 6,
all fertile or rarely alternate 3 sterile, connate, separating at maturity. Fruit
of 6 or 3 free achenes or follicles.
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The genus comprises about 15 species; cosmopotitan, especially
Australia and temperate S. America; 2 species in India and in cold
desert.

1a.  Fruit 6-carpellary, with angular edges, 3-4 mm long, oblong, oveid. Carpeis
SEPANTING ENLITELY ..ocvs i rerisens s s et e s s s T, maritima
b.  Fruit 3-carpellary, with rounded edges, 6-10 mm long, linear or obiong-linear.

Carpels connate with stigma ... T palustris

Triglochin maritima L., Sp. Pl. 338. 1753; Hook.f,, Fl. Brit. India
6: 563, 1893. Fig. 22.
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and stoloniferous. Scapes 20-60 cm long, curved. Leaves linear-subulate,
terete but siightly flattened at the tip, 10-25 cm long. Racemes 20-35 cm
long, slightly elongating in fruits. Flowers greenish, 2-3 mm across; perianth
segments 6, 2-2.5 mm long, ovate-elliptic, tip rounded, deciduous; stamens
6, inserted on the base of the perianth segments; carpels 6, fertile, Fruit
achenes, 3-4 mm long, oblong-ovoid.

Common in brackish or salty marshy places in Rupshu, Zanskar,

Fl. & Fr. . May - October.

Distrib, © Europe, Asia, N. Africa, N. America.

Note : A fairly good forage plant and yields sodium carbonate
from its ash, used for soap making (Jafri, Fi, West Pakistan No. 48.

1773),

T. palustris L., Sp. PI. 338. 1753; Hook £, F1. Brit. India 6: 563.
1893, Fig. 23.

Perennial scapigerous marshy herb with long slender rhizome. Stem
tuberous and stoloniferous. Scape slender, 15-40 cm long. Leaves linear,
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Fig. 22. Triglochin maritima L.
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Fig. 23. Triglochin palustris L.
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flaccid, sheathing at the base, 8-20 cm long. Racemes 15-25 cm long,
much elongating in fruit. Flowers about 3 mm across; perianth segments
6, 1.5-2 mm long, elliptic-ovate, greenish, with purple margins, deciduous;
stamens 6, inserted on the base of the perianth segments; anthers purple;
carpeis 6, 3 alternaie sterile. Fruit linear-clavate or oblong-linear, 6-10
mm long, appressed to the axis, separating into 3 mericarps from below
but remaining connate with stigma after dehiscence; mericarp terete,
subulate.

Common usually in fresh water marshy places in Rupshu, Zanskar,

Baltistan.
Fi. & Fr. : May October.
Disirib. : Europe, Asia, N. Africa, America,
Note : Good forage plant (Jafri, F1. West Pakistan No. 48, 1973).
POTAMOGETONACEAE
Submerged or floating perennial herbs with creeping rootstock or
rhizome. Stems long, usually forking, attached to soil by fibrous roots,

Leaves submerged or floating, 2-ranked, alternate or opposite, 211 alike
or dimorphic i.e. floating petiolated, opaque, lamina dilated and submerged

ones sessile or petiole, translucent. Flowers small, bisexual, in axillary,
stalked, ovoid or cylindrical spikes rising above waier. Flowers ebractate,
tetramerous; perianth segemnts 4, stamens 4, basally adnate 10 the perianth
segments; ovary of 4 distinct, sessile carpels. Drupelets more or less beaked.

3 genera and about 100 species in the world;, cosmopolitan; 2 geneta
and about 20 species in India; 1 genus and 10 species in cold desert.

PotaMoGeTON L.

Submerged, perennial herb with creaping rootstock. Stem long, usually
forking, attached to soil by fibrous roots, Leaves often dimorphic, stipulate,
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alternate or opposite, opaque or translucent, entire or finely toothed, sessile
or stalked. Inflorescence axillary, ovoid or cylindrical spikes, rising above
the water. Flowers small, bisexual, greenish, tetramerous; perianth segments
4, concave, obovate. Stamens 4, sessile or subsessile, basally adnate to
the perianth segments. Ovary of 4 distinct, sesile, 1-celied, i-ovuled carpeis,
each with subsessile stigma. Drupelets small, more or less beaked,
coriaceous.

The genus cumprlses over 100 species in the world; cosmopolitan;
dia; 10 species in cold desert

about 20 species in In old desert.

1a.  Leaves lanceolate, ovate or oblong; stipelar sheath free from leaf-base,

AXIILATY et e e s e L e e e b e s n e e s e e n s 2
b { covae limaar flifarm: ctinulor chansth adnots ta tha lasf qQ
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2a.  Leaves usually dimorphic; floating leaves coriaceous,....ooveeeceeeecvannen 3
b.  Leaves all alike, SUBMEFERA ittt sarer et s s eobian 6

3a.  Submerged leaves lincar; lamina of floating leaves up to 3.5 cm long. Spikes
Tew FlOWETEd ..o cnorsnenmne st e s st s s e seve e s e atens P octandrus
b.  Submerged leaves lanceolate to elliptic-oblong or reduced to phyllodes; tamina
of floating leaves more than 3.5 ¢m long. Spikes many-flowered ......... 4

4a.  Submerged leaves reduced to linear phyllodes; floating ieaves with a
discoloured joint at the top of petiole .....ccovrvieen e anee P natans
b.  Submerged leaves well developed, lanceolate to efliptic-ohlong; floating leaves

WItROUE diSCOIOUTEG JOUNT oo st i et srsss et et s st e ersresseeeen 5
58,  Submerged feaves PEliolBte e P nodorus
b. Submerged leaves sessile....oriinici s pesercormeracioneas P. alpinus

6a. l.eaves lincar, up to 2.5 mm broad; stipular sheath tubuvler.... P pusifius
b.  Leaves broadly linear to ovate, mote than 3 mm broad; stipular sheath not
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b Leavs sessile; stipules less than 2 oM LODE ... mree e 8

8a. Leaves amplexicaul; nuts 2-3 mm long, smooth.................... P perfoliatus
Leaves not ampicxicaul; nuis 4-3 min fong, warty............ wor e CPESPRS

o~
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9a.  Stipular sheath open and convolute, Nuts 3-3 mm lung...... F. pecrinains
b, Stipular shesth tubular towards the base. Nuts 2-2.5 mm long .. P jHiformis

Potamopeton alpinus Balbis in Mem. Acad. Sc. Turin Ann. 19-
11, Sci. Phys. Math. 1: 329, 1804,

Perennial rhizomatous aguatic herb. Leaves hetrophyllous; submerged
leaves narrawly lanceolate to elliptic oblong, cuneate or semi-amplexicanl
at the base, tip rounded or obtuse; {loating leaves ovate, elliptic, cuneate,
coriaceous, petiolate, 6-% cm long, 1.5-1.8 cm broad. Flowers in whorls,
sassile. Perianth segments abour 1.5 mm long. Fruitlets 2.5-3 mm
long.

Occastonal in ditches, ponds and water accumulations in Haltistan.
Fi. & Fr. : April  August.

Diserib. : Temperate and arctic regions of Asia, Europe and N,
America.

P. crispus L.,Sp. PL 120. 1753; Hook.f., Fl. Brit. India 6: 566.
1§93.

Slender, perennial, rhizomatous aguatic herb. Leaves all alike,

submg;nm'l altarnats ard ceoila o the noeer ones onmogite and anmae nmes
"’t"r“ Tl l R ""'rr"""\- bl s L FERLE]

stem-clasping, linear-oblong, margin unduiate, serrate; stipules smali,

madisnie 8 mm 1n'nn- q“'ﬂrhn avatd rhlano 'q. ﬂ om lnﬁl:r !!-'u:- !:r:luf'l.nd‘-n
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4-5 mm long, obliquely ovoid, beaked.

Fr SR T - VI RO | P b
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Distrib. : Europe, Asia, Africa and Australia,

P, filiformis Pers., Syn. PL §: 152, 18G5,
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Slender, perennial, rhizomatous, aquatic herb with wberous winter
buds. Stems filiform, profusely branched. Leaves submerged, alternate,
linear, about 1 mm broad, tip rounded or obtuse. Stipular sheath adnate
to the leaf-base, 2-6 mm long, tubular towards the base. Spikes cylindric,
interrupted, 1.5-2 cm long. Fruitlets 2-2.5 mm long, obliquely obovoid.

Occasional in ponds, ditches, water accumulations in Baltistan,
Skardu.

Fl & Fr. : May October,

Distrib. : Temperate and arctic regions of Europe, Asia and N.
America,

Potamaogeton lucens L., Sp. Pl. 126, 1753; Hook.f., Fl. Brit. India
6: 567. 1893,

Rubust perennial, rhizomatous, aquatic herb. Stem branched. Leaves
ali alike, submerged, linear-lanceolate, ovate, alternate or the upper ones
opposite, 6-9 cm long, 2-3 cm broad, scute or acuminate; stipules free,
2.5.5 ¢cm long, 2-winged or keeled Spikes cylindric, dense, 3-8 cm long.
Fruitlets 2-4 mm long, shortly beaked.

Occasional in ponds, stagnent water in Baltistan, Satpura Lake.

Fl. & Fr. . May - October.

Distrib. ; Europe, N. Afiica and temperate Asta,

Note : In Kashmir the plants are used for manuring.

P. natans L., Sp. PL. 126. 1753; Hook.f,, Fl. Brit. India 6: 565,
1893,

Perennial, rhizomatous aquatic herb.

Ly e SRS 2a S ey

by |
opposite, usually dimorphic, submerged leaves reduced to linear phyllodes,
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floating leaves long petioled, ovate ta lanceolate, 5-% x 34.5 cm. Stipules
free, 5-9 cm long. Spikes 5-10 cm long, dense, Fruitlets obovoid, 31.5-
4 mm long, dorsally keeled shortly beaked.

Rare in ditches, ponds in E. Ladakh, Dras, Baltistan, Skardu,
. & Fr - May October.

Distrib. : Temperate and arctic regions of Europe, Asia and N.
America.

Potamogeton nodosws Poir. in Lam. Encycl. Meth. Bot. Suppl. 4
535, 1816, P indlcus auct non. Roth ex Roem. & Sch. 1818 nec. Roxh.

1832; Hook.f., Fi. Brit. India &: 55653, 1893.

Perennial, rhizomatous, aquatic herb. Stem branched, tereie. Leaves
dimorphic, submerged leaves petiolate, broadly lanceclate to oblong, 3.5-
10.5 cm {ong; floating l=aves broadly ovate, elliptic, coriaceous, 5-15.5
cm, 2-4 cm bracd. Stipules free, keeled, lanceolate, 2-10 cm long. Spikes
eylindric, 4-14 cm long. Flowers sessile, in whorls. Perianth segments about

.5 mm long. Fruitlets 3-4 mm long, obliquely obevoid, shortly beaked.

Common in ditches, stagnani water, water accumyiations near
cultivated fields in Baltistan, Gilgit, Rupshu, Saipura Lake.

FI. & Fr : Aprit  October.

Distrib. @ Warmer regions of Europe, N.& €. America, Africa, Asia.

NP g S UG 5 il D) A CHIEArTY . L] il b= - i':l'i'-l
by its well developed submerged leaves and petiole being without
discoloured joinis at the tip.

P. octandrus Poir. in Lam. Encycl. Meth, Bot. Suppl. 4; 534, 18i6.
P javanicus Hassk. in Act. Boc. Sci. 1ndia Neerl, 1. 8; 26. 1856; Hook £,
Fl. Brit, India 6: 566. 1893,
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Siender aquatic herb. Stem filiform, branched. Leaves usually
dimorphic, altemnate or upper ones opposite; submerged leaves linear, sessile;
floating leaves ovate-oblong, petioled, coriaceous, 3-3.5 ¢ lcmg Stipules
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long, obovoid, beaked

Occasional in ponds, ditches, water accumulations in Baltistan,
Skardu.

Fl. & Fr. . May - October.

Potamogeton pectinatus L., Sp. PL. 127. 1753; Hook.f., Fl, Brit.
India 6: 567. 1893, Fig. 24.

Slender, aquatic, perennial, rhizomatous herb with tuberous winter
buds. Stem filiform, profusely branched. Leaves submerged, alternarte, linear,
acute to mucronate, base sheathing. Stipular sheath adnate to the leaf-
base, 2-8 cm long, acute or mucronate, margins white open to the base.

[~ T Tonsnre 3 e e fnia. T .. J.IJ.A_ i _‘__ | [P
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Common in ponds, ditches, water accumulations near fields in
Zanskar, Swat, Pitug,

Fi & Fr : May October.

Distrib. . Cosmopolitan.

Afcen o 1 17 o tar Ié Io pumamd !
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P. perfoliatus L., Sp. P1. 126. 1753; Hook.f., Fl. Brit. India 6: 566.

1893, Fig. 25.
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Fig. 24. Potamogeton pectinatus L.
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Fig. 25. Potamogeton perfoliatus L.
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Robuszt, perennial, aquatic herb. Stem simple or branched, terete
Leaves all alike, submerged, alternate or the upper ones opposite, broadly
ovate to broadly lanceolate, cordate~amplexicaul at base, entire or minutely
denticulate, rounded to obtuse, 2-6 x 1-2 ¢m; stipules smatl, caducous.
Spikes dense, 4-3 cm long. Perianth segments elliptic-obovate clawed,
Fruitlets giobose 2-3 mm long, beaked.

Common in ponds, lakes, water accumulations near fields, Baltistan,
Swai, Skardu.

Fl & Fr . May October.
Distrih, . Burope, Asia, Africa, N. America and Australia.
Nore + Plant is used as manure.

Potamogeton pusilus I, Sp. Pl 127. 1753; Hook f, Fl. Brit. India
6: 587. 1893 pro part

Slender aquatic perenniai herb with axillary winter buds. Stem
filiform, densely distichously branched. Leves all alike, submerged, linear,
sessile. Stipules small, free, 6-8 mm long, fubular towards base,
Spikes 5-6 mm long, few-flowered. Perianth segiments obtuse, 1-1.5 mm
long. Fruitlets about 2 mm long, obovoid, stoutly beaked, obtusely
keeled.

[ W [N

Occasienal in ponds, di

Fi. & Fr: April  August,

Distrih. : Europe, temperate Asiz, Affrica and N. America.
Doubtful spectes

P. zizii Mert, & Koch, Dentschl. FL 1: 845, i823. nom ex Chem.
& Schlecht in Linnaes 2; 202, 1827.

R.R. stewart (Cat. of Vasular Plant of Pakistan) reported from Tibet
stating “Probably Ladakh". Nc specimen seen,
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Khadija Aziz & S.M.H. Jafra (F1. West Pakistan, No. 79..1975)
consider P zizii as a fertile hybrid of P gramineus and P lucens.

Submerged, perennial monoecious herbs, Rhizome creeping. Leaves
opposite or in whorls, sheathing; sheaths usually ligulate. Flowers minute,
axillary, enclosed in leaf-sheath; perianth absent, cupular or of 3 scales; male
flowers with 1-3 stamens; female flowers with 1-9 carpels. Fruit an achene.

3 genera with about 6 species in the world; cosmopolitan; 1 genus
and 1 species in India and cold desert.

ZANNICHELLIA L.

Submerged, perennial herbs. Stem slender, simple or cymosely
branched, leafy. Leaves linear, 1-3, opposite or in whotls; stipules sheathing,

membranus, Flowers minute, axillary, umqgmml sessile: nerianth none:
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male flowers a single stamen; female flower with a ovary of 4 distinct
carpels; style long, stigma disk-shaped. Fruit an achene, 2-4, curved,

flattened, crested.
The genus comprises 1 species; cosmopolitan.

Zannichellia palustris L., Sp. PI. 969. 1753. Z. palustris L. spp.

______ . \'I'.....- __ 1

edicellaia Wahlb. & Rosen inn Nov. Act. Soc. Sci. upsal, 8: 227, 254:
2 h ]

Hook.f., Fl. Brit. India 6: 568. 1893. Fig. 26.

Slender, perennial, rhizomatous, monoecious, aquatic herbs. Stem
submerged. Leaves linear, opposite or in whorls, base sheathing; sheaths mostly
ligulate at the apex. Stipules free sheathing, Flowers axillary, minute, male

Frnacr el Llasermopn svilaoanmile weowinmtle oo, [ P | ey
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filament long; female flower consists of ovary with 4 distinct carpels; style
elongating in fruits upto 2 mm, stigma peltate. Achenes 2-4, curved.

Common in marshes, fresh, brackish or salt waters in Ladakh.
-Fl. & Fr. : May - October.

Distrib. : Cosmopolitan.
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Fig. 26, Zannichellla palustris L.
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CYPERACEAE

Annual, biennial or perennial herb. Rhizome, if present, monopodial
or sympodial, short or long, Stems usually trigonous or triguetrous, mostly
unbranched and nodeless below inflorescence, Leaves usually all clustered
at base, sometimes all or some scattered all along stem or sometimes
absent; sheathing, usually 3-ranked, setaceous, linear or lanceolate.
Inflorescence terminal or subterminal due to erect posture of stem like
bract; umbellate, paniculaie, racemose, spikate, fasciculate, capitate or

PN S | n anlstmewr arm lrn] t l'."ll"l"ﬂhflﬂ.)" nnnnn mmrrmma] Lrmlinna,

reduced to a solitary spikelet, subtended by one to several foliaceus or
setaceous bracts. Spikelets compressed, terete or polygonal with few-many
glumes. Flowers bisexual or unisexual; perianth of 2.several bristle-like
or scale-like segments or absent; male flowers consist of 1-3 stamens;
female flowers of l-celled ovary; style 2-3, in some genera ovary
surrounded by an utricle. Nut sessile or stipitate, linear, oblong-ovoid or
globose, flattened or trigonous, smooth or variously sculptured.

More than 90 genera and over 4000 species in the world;
cosmopolitan; more than 20 genera and 350 species in India; 12 genera
and 64 qnecmq in cold degert.

1a. MNuts enclosed in BLEICEE ioviisrerririmrimrrirs rriesis sermee raseessst s smrarss s en s ssbnenns s sesssnns 2
b, Nuts not enclosed In UtHIC e o e e ar st e 3
2a.  Utricles perfect and completely enclosing the nut ..., CAREX

b.  Utricles imperfect, split down one side and nut partially enclosed Kobresia

3a.  Flower-glumes distichous ....c.evvovrniiicsiecrominane. b inmeassttesnnaegesntrnananet 4
b.  Flower-glumes spirally arranged, rarely lowest sub distichous............. 7
4a.  Rhachilla of spikelets articulated and deciduous .........ccceerircercecrcersenecan, 5

b.  Rhachilla not articulated, PETSiSIENL ... v eernrrrnrsisrnssessrecsesapmsscsesssimseaisss &

LN
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Spikes sessile, Style 2-fid. Nuis iateraily flatiened with one angie facing

rhachilla Kvrimaa
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b.  Spikes stalked. Styles 3-fid. Nuts triquetrous with one side (not angle) facing
Thachilla .....cocncoiinrissmsemsssmssreseraniaens eutrttiaienatanttrserteat e irasrarE s tirs Mariscus
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Style 3-fid. Nuts trigonous or if flattened then one edge not against
TRACHIITA ..ottt s it b b cm bt a b e b et ne et CypERUS

Style 2-fid. Nuts flattened with one edge against rhachilla.......... PycReus

Style-base swollen rarely passing into nut as in Eleocharis gquinguifiora.

Inflorescence termingl. .......iiiceessiner s s s sarsnserns ELEOCHARIE
Style-base not swollen, gradually passing inte nut. Inflorescence pseudolateral
due to stem like prolongation of Bract ..o 8
Hypogynous bristles usually absent ...........cceiervnimonminnsnmionisisnsrinns 9
Hypogynous bristles prasent............ciiiimsieiieessinssenesssenssssnisens 1t
Siyle 2-fid. Nut ovoid, acute.....cevimmveeemieeneeneas evramesressesserserensonsens Scirrus
Style 3-fid. Nut trigonons 0BOVOId. ..........veesimreirsnsssirersissrsssiresssisssassonnns 10
Spikelets usually solitary, few-flowered. Nut smooth............. BAEOTHRYON
Spikelets usually more than one, forming clusters, many-flowered. Nut
longitudinally striate and transversely trabecuwlate...........ccvecvees IsoLePr®

Spikelets closely spikate. Glumes acute or sub-acute at tip. Nut ashy-

BIACK Lmr i Brysmus
Qrilralater rat poiloksa Dlhaesas snatshod ot 4in Rlnd heawees e Rlaad
................................................................................................... SCHOENOPLECTUS

BaeoTHRYON A. Dietr.

Perennial herbs, Stem setaceous. Leaves setaceous, very short, green.

Inflorescence terminal, subtended by the outer caducous, often mucronate
glumes. Spikelets few-flowered; lower glumes sub-distichous, hypogynous
bristies absent. Stamens 1-3. Style not swollen at base, 3-fid. Nut trigonous
obovoid.

The genus comprises 3 or 4 species in the world; distributed in

tropical and warm temperate regions 2 species in India; 1 species in cold
desert.

Baeothryon pumilum (Vahl) T. Koyama in Hara et 4l., Enum. Fl.

Pl. Nepal 1: 97. 1978. Scirpus pumilus Vahl, Enum. Pl. 2: 243. 1806,
C.B. Clarke in Hook.f., Fl. Brit, India 6: 654. 1893.
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Slender, stoloniferous herb up to 7 cm tall. Rhizome wiry, black,
creeping. Stem seiaceous. Leaves short, setaceous, 8-15 mm long.
Inflorescence quasiterminal. Spikelets few-flowered, ovoid, glumes ovate,
obtuse, brownish-red; hypogynous bristles absent. Nut trigonous, obovoid,
shining black, smooth.

Occasional on slopes in Gilgit, Rupshu, Zanskar, Lahul & Spiti.
Fl & Fr. : July August

Distrib. : Europe, Siberia, Afghanistan, Pakistan, Tibet, India fom
J. & K. to Himachal Pradesh.

Brysmus Panz. ex LA, Schultes nom. cons.

Perennial herbs. Rhizome creeping, divided. Stem leafy below,
angular, striate or terete. Leaves linear. Inflorescence terminal spike, dense;
lowest bract short or long. Spikelets subdistichously closely spikate or

densely subpaniculate; glumes ovate-triangular, subacute, spirally arranged;
hypogynous bristles inconspicuous or very slender, minutely retrorse-
scabrous, reddish-brown. Stamens 3; style long, 2-fid, oot swollen at base.
Nut smooth, compressed or plano-convex, narrowed at both ends.

The genus comprises 4 species in the world, distributed in temperate
Europe, Asia, 1 species in India and in cold desert.

Blysmus compressus (L.} Panz. ex Link, Hort. Bot. Berol. 1: 278.

1827. Schoenus compressus L., Sp. PL. 43. 1753, Scripus planifolius Grimm.
in Nov. Act. Cur. 3. App. 259. 1767. Scirpus caricis Retz. Fl. Scand. 11,

1799; C.B. Clarke in Hook.f,, Fl. Brit. India 6: 660. 1893, Fig. 27.

Perennial, rhizomatous herbs up to 30 ¢m tall. Rhizome long
Creeping, covered with brownish scales. Stem solitary or tufted, trigonous
above, terete below, Leaves basal or sub-basal, rarely cauline, linear, obtuse,

i-zﬂ A e R, [y g ey ) F Y .-laua.n o S B 4 ‘nn .T.n--.l.-&n £ 1&
hal Wowlll IWLIM. lllllulmﬂll\.lﬁ BFI.“ AL, &St cili I.'U'I.IE DFLI\.UIUI-D JEL Sy

Closely spikate, bracteate, usually distichous, 5-10- flowered, ovoid-
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Fig. 27. Blvasmus compressus (L.} Panz.ex Link
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lanceolate, 5-10 mm long; glumes ovate or ovate-lanceolate, acute or
acuminate, yellow to reddish-brown, 3-6 mm long, lowest sterile,
hypogynous bristles 5-6, retrose-scabrous, as long as to longer than nut;
style 2-fid, 3-3.5 mm long. Nut ellipsoid, plano-convex, smooth, ashy-black

to blackish-brown.

Occasional in moist places, marshy areas, dried-up water channels
in Leh, Rupshu, Zanskar, Zoji La in Ladakh, Khoksar in Lahul & Spiti.

Fi. & Fr. . June August.

Distrib. : Europe, N. Iran, Central Asia, Afghanistan, India from
). & K. to Sikkim,

iy

Perennial herb. Rhizome short or long, creeping. Stem trigonous or
triquetrous. Leaves clustered at the base or scattered all along the stem,
linear. Inflorescence paniculate, racemose, spikate or reduced to a solitary
spikelet, wholly male, wholly female or bisexual; bracts foliaceous or
glumaceous; spikelets 1-many, few to many-flowered. Flowers unisexual;
perianth absent; male flowers of 2-3 stamens; female flowers of ovary,
enclosed in bottie shaped uiricie. Nuts sessile or stipitate, trigonous or
lenticular, enclosed in the utricle.

The genus comprises 1500-2000 species in the world; cosmopolitan
but chiefly temperate; about 140 species in India; 34 species in the cold
desert.

la.  Inflorescence a solitary or paired SPiKelelS. ... et e 2
b. Inflorescence of more then 2 SPIKELELS......cimicrescisre st s ssaracsstose suss 4
2a.  Rhachilla within utricle BDSERt o iersessisarecreessessessssssereresses C. borit
b.  Rhachilla within utricle PreSEMt ... nie it et sbese e e 3

3a,  Utricle 3.5-4.5 mm long. Rhachilla exerted from the wiricle ... €. microglochin
b.  Ltricle 7.5-8 mm long. Rhachilla not exerted from the utricle.. C. parva
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4a,

5a.

6a.

Ta.

Ba,
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Cladoprophylls absent. Style 2-Did e 5
Caldoprophylls present. Style 3-fid, rarely 2-fid .ccccrieriirimierin e 10
Spikelets gyNACCANAIOUS ......cocivame s s C. curta
Spikelets androgynous ... e s 6
Utricle coriaceous, margins setulose above .. i 7
Utricle membranous, margins glabrous or finely hispidulous................... 8
Spikelets 2-4. Utricies not inflated .......cooevvirmrmmnisncsnnin C. stenaphylla
Spikelets 5-7, rareiy 4. Utricles inflated .....covvniniinniiininns C. maritima
Inflorescence linear, C¥lndric ... C. polyphylia
Inflorescence an OVALE CAPITUIIM ..o mrens i reri s s emss e res b esre e sannan 9

9a.

Ha.

1ia.

12a.

13a.

Ha,

15a.

Stem terete, compressed, giabrous. Spikelets | om long. Utricles glabrouns

ON MATZINS . ..corcriranimmramirertrtisrsbsebis it conrasimassasrorsserinssinss C. pseudofoetida
Stem trigonous, scaberulous above. Spikelets 1.5-3 cm long. Utricles
hispidulous-scabrid on MATZINS ....cccviisnmrsnnssmene i C. vulpinaris
Utricle plang of BiConveX ... s e i1
Utricie triquetrous of IganoUS......covumrnmsrsimvaimssasssssesesese - 13
Base of the stem covered by hlade-bearing sheaths ........... C. orbicularis
Base of the stem covered by bladeless sheaths ..ciininicnnrciianns 12

Rhizome creeping. Female spikelets narrow, lax-flowered at the base C. notha
Rhizome caespitose. Female spikelets broader, dense-flowered at the base
.................................................................................................. C. dimorpholepis

Utricle beakless or shortly beaked, moufh truncalt or emarginate, rarely

Female spikelets lax-flowered. Bracts always sheathing....... C. oligocarya
Female spikelets dense-flowered. Bracis never sheathing.......cocciniienne 1%

Female glumes acute, cuspidate or obtuse. Utricles 2-3.5 mm long, base
cunam C R Ly L L L L L Ly N e T e T L T P TR S L LI L T] 16
Female glumes acuminate, Utricles 4-5 mm long, base rounded............ I8
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168, Spikelets oblong or cylindric, 15-30 mm long. Rhizome not stoloniferous
........................................................................................................... C. obscura

b, Spikelets ovate or subglobose, 5-7 mumn long. Rhizome stoloniferous .. 17
178 Lateral spikelets sessile. Utricles membranaceous.................. C. infuscata
b. Lateral spikelets stalked. Utricles coriaceous........ccorirniniinn O lehmannii
18a. Stem rigid. Spikelets sesgile .o C. melanantha
b. Stem pracile. Spikelets StAIKEd .....ovicnicmameninicsnnersaronmessserresessensnenss 19
192, Female glumes ovate or oblong, 2.5-3 mm long....vmmerincennns C. duthiei
b. Female glumes lanceolate, 4.5-53 mm lofig coooniiniicniiinreinnennes C. nigerrima
208, Leaves Septate-NOGUIOSE .......cvvriiiiorrvemrnsnsremnsssesmsamss st sstssns seneianions 21
b.  Leaves not septate-nodulose. ..o ss s seesss e 23
2la.  Utricle MEMBIANBCEOUS ..vvererriesinsstosinstisssssstsssssssnnssarsesonss C. pamirensis
22a. Female spikelets SUbCIAVALE. ... con it er e C. acutiformis
b.  Female spikelets oblODg. .o e C. heterostachya
23a.  Bracts not sheathing ..o iecemriassivase e ceeeenmne C. psychrophila
B, Bracts sheathing ... ...ttt st e nee e aes s 24
24a.  Female giumes purplish-biack or BIOWH ..o imommnniseine: 25
b. Female glumes pale, rarely fermugineous . ..o 32
258, Spikelets many, 2-12 arising from a single bract-axil, rarely solitary in the
BIACE AXIL 1veveiiviareree v secamasrrms st e e sttt C. longicuspis

b. Spikelets few, solitary at ¢ach node, rarely paired.....cooeercimrisnncrcnennen. 26
26a. Terminal spikelets gynaccandrous. Utricles glabrous ........oo..woovevormioene, 27
b.  Terminal spikelets male, rarely gynaecandrus. Utricle adpressed-hirtous...29
2%a.  Spikelets approximate, oblong.......ue. connerrars et sans s C. cruenta
b, Spikelets fastigiate, clavate cylindric .. 28
28  Terminal spikelets male. Utricles shortly beaked .....vvicaririnennn C. gilesii
b.  Terminal spikelets gynaecandrous. Utricle beakless .................... C. nivalis
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29a. Rhizome covered with brown fibrous remains of leaf-sheaths............ 30
b. Rhizome not covered with remains of leaf-sheaths ......c.ocoocieeeviveriseren 31

30a. Female glumes dark-brown. Utricles shorily beaked ... C. hqematostoma

b. Female glumes castanecus. Utricles long-beaked............... C. plectobasis

[ 3 M o T . o tlemTnde Tlmnne e el T e TTecimla mmmen Py | FONRTR . L [ e S e
iy -} T elilale 5].“551 W LIy Wl UUIUII.B TAHIWIW HOLL WY, Clllpllb, T F ot BLILIL LU
. : O, setorn

b. Female spikelets cylindric. Utricle oblong, 6-7 mm leng............. C. tristis
32a. Beak of utricle entire, rarely bidentate ..o i C. koroj
b, Beak of utricle bidentate ... ... e 33

33a. Upper spikelets sessile, lower stalked. Bracts not sheathing.. €. seroting
b. Spikeieis stalked. Bracts Sheathing ...eoeoiesmmmmiriesnorinnisnes C. diluta

Carex acutiformis Ehrh., Bietr, 4; 43. 1789; C.B. Clarke in Hook.f,
Fl. Brit. India 6: 740. 1894 pro part excl. syn.

Perennizl, stoloniferous herb up to 10 cm tall. Stem triquetrous.

ing the stem, Inflorescnece raceme; bracts

foliaceous, Spikelets 5.7, upper 2-3 miale; female glumes oblong-ovaie or

3. Utricle obliquely erect, membraneus, inflated, trigonous, oblong-ovate,
3.5-4 mm long, beak bifid. Nuts obovate, trigonous.

Rare in marshy situations in (ilgit.
Fi. & Fr. : April May.

Distrib. 1 America, Africa, Siberia, Syria, Pakistan, India from
Kashmir to Himachal Pradesh.

C. borii Nelmes in Kew Bull. 1948: 18. 1949, Fig, 28.
DParannial rhiranatnue haskh nn 44 £ s 4nl]l Dhinama orasdy
d Wl wWillliissly B4ILOWFILIEEFUUWD LIWVI LW M VF A LR RELEL. DML SWLIILYY FRLFLSRL Ty
nraaninga Qdam HHonmnne lanvas AHEEAmm as lanma s as lassas dhan adamm
\I'SVUPl-llb WA Mlll W LRI RED Y LWl ¥ WD LLLILWLLLL, G2 I.UIIE B3 Ul IVIIEWL HIGHE OUWlLils
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Fig. 28, Carex borii Nelmes
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Inflorescence raceme, solitary or paired, 7-10 mm long, androgynous;
female glumes ovate, obtuse, 2-2.5 mm long style slender; stigmas 3. Utricle
sessile, membranous, inflated, ellipsoid, trigonous, 2.5-3 mm long, abruptly
beaked. Nut sessile, eliipsoid, triquetrous, 2 mm long.

Common in marshy places, dry slopes.

Fl. & Fr.: luly August.

‘Iwo varieties are recognised.

1a. Spikelets purple or Black ... var. borii

b.  Spikelets pale of YelloW et e e e var. lutea

var. borii

Common on dry slopes in Baralacha La, in Lahul, H.P. and Leh,

Lingti, Baltistan in Ladakh, J. & K.
Distrib. . Pakistan; India from Kashmir to Himachal Pradesh,

var, lutea Stewart in Bull. Bot. Surv. India 9: 152, 1968 &t Annot.
Cat. Vas. Pl. West Pakistan 74. 1972.

Rare in Baltistan, Deosai Plains in Ladakh, Jammu & Kashmir.

Distrib. : India, J. & K. (Endemic)

F .l
L ¥

Clarke in Hook.f., Fl. Brit. India 6: 734. 1894. C. ferruginea C.B. Clarke
in Hook f, Fl. Brit, India 6: 738, 1894, non Scop.

Perennial, rhizomatous tall herb up to 7.5 dm tall. Rhizome short,
woody. Stem erect or sub-erect, triquetrous. Leaves clustered at base, linear.
Inflorescence raceme, 10-25 ¢m long, lower bracts foliaceous. Spikelets

3.6; upper 1-4 male, linear-oblong, 1.5-2,5 cm long; lateral female, long
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peduncled; glumes ovate- lanceolate, 4 mm long, reddish-brown; style
slender, stigmas 3. Utricle sub-sessile, lanceolate, beaked, beak bifid. Nuts
stipitate, elliptic, 2 mm long

Common in marshy places, slopes in Gilgit, Deosai, Baltistan, Dras,
Zanskar.

Fl. & Fr. : July August.

Distrib. : Pakistan, Tibet, Nepal; India from Kashmir to Sikkim.

Carex curta Gooden in Trans. Linn, Soc. 2; 145. 1794. C.
canescens Boott, Hlustr. 11: 154, t. 496, 1867, non L, 1753; C.B, Clarke
in Hook.f,, Fl. Brit, India 6: 706. 1894, pro part.

Slender, perennial, rhizomatous herb up to 3 cm tall. Rhizome very

short, woody, Stem triquetrous. Leaves flat linear or linear-lanceolate, 1.5-
2 cm long. 1.5-2.5 mm broad. Inflorescence spikate, ebracteate, 2-3 cm

long; spikelets 4-6, sessile, male very minute; female glumes ovate, acute,
whitish, 2-2.5 mm long style slender; stigma 2. Utricles subsessile,
membranous, ovate or ovate-elliptic, shortly beaked. Nuts shortly stipitate,

F!“in‘l'in nr avate 1 8 mm long
- L l-l'l.l\-' Wy LT ] “'H" LEE - [T T T L] ‘v--a

Occasional in moist open places at Deosai, Ladakh, Gramphoo in
Lahul, Tapoban in Uttarkashi.

Fl. & Fr.: July Auvugust

NiogmeL * B and @ Arman
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b
Pakistan. India from Kashmir to Himachal Pradesh.

C. diluta M. Bieb. Fl. Taur. Cauc. 2; 388, 1808, C.B. Clarke in
Hook.f., Fl, Brit, India 6: 737. 1887, pro part.

Perennial, rhizomatous herb up to 4 ¢m tall. Rhizome elongated,
woody. Stem trigonous. Leaves flat, shorter than stem, linear or lineas-
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lancenliate. Inflorescence raceme, 10-20 cm long; tower bracts foliaceous,
exceeding the stem. Spikeiets 3-5, cylindric; terminal male, obiong, 1.5-
2 cm long; laterals fernale, female glumes ovate, acute, whitish, punictulate,
2-2.5 mm long; style slender; stigmas 3. Usricies sessile, inflated, trigonous,
3-3.5 mm long, abruptly beaked. Nut stipiiate, ovate-obovate, trigenous,
1.53-2 mm long.

Diserib. : South-gast Europe, Central Asja, Pakistan; Indig from
Kashmir to Sikkim,

Carex dimorpholepis Steud. Synop. Cyp, 214, 1855, pro part. C.
cernug Boott, Uiustr, 4: 171, t. 578, 1868; C.B. Clarke in Hool f, Fl. Brit.
India 6: 708. 1894, (. praelonge sensu Wadhwsg et Chowdhery in
Chowdhery et Wadhwa, Fl. Himachal Pradesh 3; 742, 1934, nor C.B.
Clarke 1354,

Perennial, stoloniferous herb up fo 6 dm tall. Stem triquetrous. Leaves
clostered at the base, flat, linear or lnear-lanceolate, Inflorescence raceme,
10-13 em long; lower 2-6 bracts foliaceous, exceeding the stem. Spikelets
3-8; female giumes oblong, tip bilobed, emarginate 2.5-3 mm long,
stramineus, reddish-brown dotted; siyle slender; stigmas 2. Utricle stipitate,
membranous, elliptic-ovate, 3-3.5 mmn long, ferruginecus, Nuts stipjtate,
ovoid or orbicular, 2.2.5 mm across, punciulate, brownish.

Common on siopes in Lahul,
Fl. & Fr. ! June  Augnst,

Diserib. : Pakistan, Nepal, Myanmar, China, Japan, Korea, Malaysia,
india from Kashmir to Sikkim, Assam.

Note : C. praelonga C.B. Clarke is endemlc 1o sikkim. It can be
distinguished ffom C. dimorphoiepis by its creeping thizome, narmow femaie
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spikelets, which are [ax-flowered at the base. In C. dimorpholepis
rhizome is caespitose and female spikelets are broader and dense flowered

at base.

non L. 1753.

Perennial, rhizomatous herb up to 10 c¢m tall. Rhizome slender,
creeping. Stem triquetrous. Leaves flat, linear-lanceolate. Inflorescnece
raceme, 6-10 cm long; lower bracts foliaceous, as long as or longer than
the stem. Spikelets 4-5, cylindric, upper fastigiate; terminal gynaecandrous,
¢cylindric or giobose, 15-20 mm long; laterals female, 10-25 mm long; female

relaiae mn mwrmbs masissieata Y 3 £ e Lasaes Aarls hrmsirme odurla oloe daee okl e s
FALIIIT) UYdi., dwllilliliaie JmJb..F 11Ul MallE, WGl i WiVrYil, DLJI. QIGAIIGL, SLipEllias
3. Utricles membranm g, in iflated. oblong-ellinsoid oonous abhmrt 3 mm
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stipitate, oblcng—elhpsmd, triquetrous.
Occasional amidst grasses on slopes in Lahul.

Fil. & Fr. : July - August.
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Note : C, duthiei is allied to C. atrata L., which is an extra Indian

Species and can be distinguished by its acuminate female glumes and
oblong-ellipsoid utricles.

C. gilesii Nelmes in Kew Bull. 1939: 306. 1940,

Perennial, stoloniferous herb up to 6 cm tall. Rhizome short, woody.
Stern tri gonnus Leaves clustered at base, also I or 2 cauline, flat or margin

. er -
clavate-cylindric, 2.5-3. 5 mm long, female glumes oblong, acuminate 3.5-

4 mm long, purplish-brown; style slender; stigmas 3. Utricle sessile,
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compressed, trigonous, elliptic-uvate, 3.5-4 mm long, abruptly beaked. Nut
stipitate, elliptic.

QOccasional on grassy slopes at Gilgit.
Fi & Fr. : July Aupust,
Distrib. : Pakistan, India from Kashmir.

Carex haematostoma Nees in Wt., Contrib, Bot. Ind. 125, 1834;
C.B. Clarke in Hook.f., Fi. Brit, India 6: 744. 1894,

Perennial, rthizomatous herb op to 8 ¢m tall. Rhizome short, woody.
Stem trigonous. Leaves clustered at the base, flat or conduplicate, shorter
or longer than the stem. Inflorescence raceme, 15-30 cm long; lower bracts
foliaceous, longer than stem. Spikelets 4-8, solitary or upper nodes with
2, upper 1-3 approximate, lower distant on long peduncles; terminal male
or androgynous; lateral female; female glumes ovate, cuspidate or

R R ISR S L R S NI S [ )

mucronate, 3-3.5 mm long, brownish, margins hyaline; style thickened at
mmr e o Tkl ¥ cmm il o Lumsmmeim bl W5 a . o]
Ddbl:, 3[15"1(15 -J ULLICGIE SE5aIIC, IICIHDL ALY, UDRALS-CIIPLIG, IJ.I.pI Sabll,

5-6.5 mm long, abruptly beaked. Nuts obovate, oblong, trigonous, beaked,
yellowish browm.

la.  Spikelets 5-8, Female glumes cuspidate or mucronate ..... val. haematostoma
b.  Spikelets 2-4, Female glumes obtuse .......coeecvvcennnee var, submacrogyna

var. hasmatastomsa

Occasional at Nubra in Ladakh.
Fl. & Fr.; July August.
Digtrib. : Pakistan, Tibet, Nepal; India from Kashmir to Sikkim.

var. submacrogyna Kuekenth in Engl. Pflanzenr. Heft 38, 557.
1909.
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QOccasional at Nubra, Baltistan in Ladakh, and Lahul in Himachal
Pradesh.

Fi. & Fr. : July - August.
Distrib. : Pakistan, Tibet, India fromn Kashmir to Himachal Pradesh.

Carex heterostachya Bunge Enum. Fl. Chin, bor. 69. 1832. C
songorica Kar. & Kir, in Bull, Soc. Natural, Moscou 15; 525, 1842; C.B.

L TN 1004
FF, 1O,
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Perennial, rhizomatous herb up to 5 dm high. Rhizome woody,
creeping. Stem trigonous. Leaves flat, shorter than stem. Inflorescence
raceme; bracts foliaceous, exceeding the stem. Spikelets 3-6, upper male,
narrow, linear or oblong; lateral female, oblong; female glumes ovate, pale
brown, margin hyaline, awned, 3.5 mm long; style cylindrical, stigmas 3.
Utnclc sessﬂe, inflated, ovate, tngunous 3.5-4 mm long, abruptly beaked,

Rare on grassy slopes, rocky moraines at Dras, Baltistan in Ladakh.

Fl. & Fr. : July - August.
Distrib. : Siberia, Syria, Pakistan, China; India from Kashmir.

C. infuscata Nees in Wi., Contrib. Bot. Ind. 125, 1834, pro part.
C. pseudobicolor Boeck. Cyper. Nov. 1: 44, 1888, C, gracilenta. Bootl.
in Strachey, Cat. PI. Kumaon 73, 1854. C. alpina Sw, var. erostrata Boolt,
Mustr, 1: 71, t. 194. f. 2. 1858; C.B. Clarke in Hook.f., Fl. Brit, India
6: 730. 1894. C. alping Sw. var. gracilenia C.B. Clarke in Hook.f., F!.
Brit, India 6: 730. 1894. C. alping Sw. var. infuscata (Nees) Boott., Illustr.
31 113. t. 358, 1862, pro part. C. alpina Sw. in Liljeb. Svensk. Fi. ed.

2. 26, i798; C.B. Clarke in Hook.f,, Fi. Brit. India 6: 730. 1894,

Perennial, rhizomatous herb up to 2 dm tall. Rhizome short, creeping.
Stem trigonous. Leaves flat, shorter than the stem. Inflorescence raceme,
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1-1.5 em long; lowest bracts subfoliaceous, spikelets 3-4, fastigiate; terminal
gynaccandrous or female, oblong-ovate; lateral female; fomale glumes ovate
or oblong, 2.5-3 mm long. Uiricle abruptiy beaked, rarely beakless,
punctulate, stramineous. Nuts stipitate, obovate, triquetrous, 1.5-2 mm long.

Common on moist grassy slopes, rocky moraines in Astor, Gilgit,
Baltistan in Ladakh, Khoksar in Lahul.

Fl. & Fr : hily - August,

Distrib. : Pakistan, Tibet, Nepal; India from Kashmir to Sikkim.

Norte . Very variable species.

Carex karoi Freyn. in Oesterr. Bot. Zeitschr, 40: 303. 1890,

Perennial, rhizomatous herb, up to 2.5 dm tall. Rhizome short.
woody. Stem triquetrous. Leaves flat, shorter than stem. Inflorescence
raceme, 10-12 ¢m long; lower bracts foliaceous. Spikelets 4-5, upper
approximate, fowest distant; tertninal maie; lateral female; female glumes
obovate, 2.5-3 mm long, pale; style slender stigmas 3. Utricle sessile,
membranous, inflated, ovate, ellipsoid, trigenous, beaked, pale-brown. Nut
sessile, ovate, triquetrous, 1.5-2 mm long, pale brown.

Rare in rocky morains in Gilgit, Baltistan, Suru in Ladakh.

Fl. & Fr : July - August.

Distrib. : North America, U.S.5.R. Siberia, Tibet, Afghanistan,
Pakistan, India from Kashmir.

C. lehmannil Drejer, Symb. Caric. 13. t. 2. 1844; C.B. Clarke in
Hook.f,, Fl. Brit. India 6: 730. 1894,

Slender, perennial, rhizomatous herb. Rhizome creeping. Stem
trigonous, Leaves flat, exceeding the stem. Inflorescence raceme, 2-5 cm
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long; bracts foliaceous, exceeding the stem, Spikelets 2.5, ovate or oblong;
terminal gynaecandrous or female; lateral female; female glumes ovate
or oblong, acute, brownish-black; style slender; stigimnas 3. Ultricle sessile,
memhranaus, obovate, trigonous, abruptly beaked. Nuts obovate, trigenouns,

Occasional on moist grassy slopes in Lahul,

Fl. & Fr. @ July August,

Carex longicuspis Boeck. Cyper. Nov, 1: 49. 1888.

Perennial, thizomatous herb up to 6 dm tall. Rhizome woody. Stem
triquetrous. Leaves flat, linear-lanceolate. Inflorescence panicle of spikelets;
bracts foliaceous. Spikelets numercus, linear; upper male, lower
androgynous; laterals female; female glumes oblong, mucronaie style
thickened at base; stigmas 3. Utricle membranous, elliptic, trigonous,
brownish, beaked. Nuts stipitate, obovate-oblong.

Rare in Baltistan.
Fl. & Fr : July
Distrib. : Pakistan; India from Kashmir,

C. maritima Gunn. Fl. Norv. 2: 131. 1772. C. -incurva Lightf. FL
Scot. 2: 544. 1. 24. t. 1. 1777; C.B, Clarke in Hook.f,, Fl. Brit. India 6:
700. 1894,

Perennial, rhizomatous herb up to 10 ¢m tall. Rhizome woody,
creeping. Stem trigonous, Leaves clustered at the base, flat or conduplicate,
linear, Inflorescence spikate, ebracteate. Spikelets 3-5, in a globose-ovate
tapitulum, androgynous or female; female glumes ovate, acute or

mucromlata hrasm marrine huyslins o
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thickened at the base; stigmas 2. utricle subsessile, membranous, 2-2.5

mm long, abruptly beaked, polden vyellow. Nuts subsessile,
olivaceous.

Occasional in moist sandy soil, rocky moraines at Nubra, Baltistan,
Zanskar in Ladakh, Baralacha La in Lahul.

FIL. & Fr. : July - August,

Distrib, : N. & 8. America, Pakistan, Nepal; India from Kashmir

to Himachal Pradesh.

Carex melanantha CA. Mey in Ledeb., Fl. Alt. 4: 226. 1833; CB.
Clarke in Hook.f,, Fl. Brit. India 6: 733, 1894, Fig. 29.

Perennjal, rhizomatous herb up to 4 cm tall. Rhizome elongated,
Stem trigonous. Leaves flat, linear. Inflorescence raceme, 4-5 cm long;
lowest bract subfoliaceous, shorter than the stem. Spikelets 3-5, upper
fastigiate, 6-15 mm long; lateral female; female glumes ovate or lanceolate,
acute or shortly acumninate, brown, margins hyaline, 4 mm long, style
slender; stigmas 3. Utricle sessile, membranous, inflated, trigonous, obovitte-
elliptic, abruptly beaked, yellowish, Nuts subsessile, obovate, trigonous,
2-2.5 mm long, brownish.

1a.  Spikeleis dull brownish-black; female glumes ovate ...... var, melanantha
b.  Spikelets bright yellow; female glumes lanceolate............ var, moorcrofiii

var. melanantha.

Common on moist sandy soil along streams, river, near cuitivated
fields in Gilgit, Zoji La, Deosai in Ladakh, Khoksar in Lahul.

Fl. & Fr. ; July - August.

Distrib, : Turkey, Siberia, Afghanistan, Pakistan, Nepal, India from
Kashmir to Sikkim.
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Fig. 29. Carex melanantha C.A. Mey
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var. moorcroftii (Boott) Kuekenth. in Engl. Pflanzenr, Heft. 38: 392,

1909, pro part. C. moorcroftii Boott. in Proc. Linn. Soc, {Bot.) 1; 288.
1846. C.B. Clarke in Hook.f., Fl. Brit. India 6: 733, 1894,

Common on grassy slopes in Deosai Plains, Baltistan, Nubra, Rupshu,
Debring Plains in Ladakh, Lahul.

Fi, & Fr. . July - Aupust,

Digtrib. : Turkey, U.§.8.R., Tibet, China, Pakistan; India from

Kashmir to Sikkim,

Note : It is an important fodder for Yak and goed sand binder,

Carex microglochin Wall. in Vet. Akad. Handl. Stokh. 24: 140.
1803; C.B. Clarke in Hook.f, Fl. Brit. India 6: 711. 1894,

Perennial, rhizomatous herb up to 15 em tall. Rhizome elongated,
woody. Stem obscurely trigonous. Leaves filiform. Spikelets solitary, terminal,
7-10 mm long; female glumes ovate, 2.5-3 mm long, obtuse, brown, margins
hyaline, style slender; stigmas 3. Utricle sessile, membranous, inflated,
trigonous, beaked, brown. Nut subsessile, oblong-ellipsoid, triquetrous;
rhachilla exerted from the utricle.

Frequent on moist sandy soil, slopes in Rupshu, Baltistan, Deosai,
Tsokar Lake in Ladakh, Kunzum in Spiti.

Fl. & Fr. : July August.

Distrib. © N. America, Canada, Italy, Sweden, U.8.S.R., Tihet, China,
Nepal, India from Kashmir to Sikkim.

C. nigerrima Nelmes in Kew Bull. 193%: 200. 1939. C. atrata sensu
C.B. Clarke in Hook.f., Fl. Brit. India 6: 731. 1894, pro part., non L.

1753. C. atrata L. s8p. caucasica (Stev.) Kuekenth, in Engl. Pflanzent,
‘Heft 38: 4006. 19109. pro part.
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Perennial, thizomatous herb, up to 10 cm high. Rhizome elongated,
woody., Stem triquetrous. Leaves flat, rarely involute, linear. Inflorescence
raceme, 83-10 ¢m long; lowest bract-subfoliaceous. Spikelets peduncled,
ierminal gynaecandrous, 1.5-2.5 cm long; lateral female; female glumes
ovate-lanceolate, 4.5-5 mm long, acute or acuminate, brown, margins
hyaline; style slender; stigmas 3. Utricle subsessile, membranous, inflated,
oblong-ellipsoid, abruptly beaked, punctulate. Nut sessile, obovate,
triquetrous, 2-2.5 mm long, brownish.

Occasional in sandy soil on slopes at Deosai in Ladakh, Lahul.

- T

Fl. & Fr. . July August,
Distrib, ; Pakistan; India from Kashmir to Himachal Pradesh.

Carex nivalis Boott in Proc, Linn. Soc. Bot. 256, 1846; C.B. Clarke
in Hook.f,, Fl. Brit. India 6: 732. 1894, pro part. C. griffithii Boott in
Trans, Linn., Soc. 20: 138, 1846, C. luteobrunnea (Kuekenth) Nelmes in
Kew Butt. 1939: 308. 1939. C. oliveri Boeck. in Flora 63: 455. 1880.

Perennial, rhizomatous herb up to 6 dm tali. Rhizome short, woody.
Stem trigonous. Leaves clustered at the base, flat or conduplicate, linear
to linear-lanceolate. Inflorescence raceme; lower bracts foliaceous. Spikelets
3-5; upper gynacandrous; lateral female, solitary or paired; female glumes
lanceolate, oblong, elliptic, muticous or mucronate, margins involute,
purplish-black; style slender; stigmas 3. Utricle sessile, compressed,
trigonous, membranous, abruptly beaked. Nut stipitate, oblong-elliptic,

trigonous.

QOccasional in moist sandy soil, on slopes, near cultivated fields, along
streams in Deosai, Nubra, Gilgit, Zanskar, Baltistan in Ladakh, Baralacha
— lain Lahul

Fl. & Fr.: July August.

Distrib. : Afghanistan, Pakistan, Nepal, Tibet; India from Kashmir
to Sikkim,



202 BOTANICAL SURVEY OF INDIA

Note ; It is a very variable and polymorphic species, Kuekenth in
Engl., Pflanzenr. Heft 38: 553. 1909 has recognised different forms on
the basis of leaf-width, shape and colour of femaie giumes, shape and
size of spikelets such as f. nivalis, griffithii, cinnamomea, luteobrunneaq,
but specimens of overlaping characters are also present.

Carex notha Kunth., Enum. Fl, 2: 421. 1837; C.B. Clarke in
Hook.f., Fl. Brit. India 6: 709, 1894,

Perennial, stoloniferous herb up to 4.5 dm high. Stem trigonous.
Leaves clustered at the base, linear-lanceolate, acuminate. Inflorescence
raceme, 10-15 cm long; bracts foliaceous, shorter than the stems. Spikelets
4.5; terminal male; lateral female, rarely androgynous; female glumes
obiong, acute or mucronulate, pale-brown; style slenders; stigmas 2. Utricle
sessile, membranous, sub-inflated, densely punctulate. Nut sessile, obovate,
tip obtuse, 2 mm long.

Common on sandy slopes, along streams in Lahul,

b 3

Fi. & Fr. : July - Augusi.
Distrib. : Nepal, Bhutan; India from Himachal Pradesh to Sikkim.

C. obscora Nees in Wi., Conirib. Bot, Ind. 126. 1834; C.B. Clarke

in Hook.f., FL. Brit. India 6: 731. 1894, C. infuscatg Nees in Wt. l.c. 125,

Nov. 1: 46. 1888,

¢ 7 dihatinea Daaml Tum
EL B N J R L

part.C, fibetica Boec

Perennial, stoloniferous herb up to 6 dm tall. Rhizome elongated,
woody. Stem triquetrous. Leaves flat, linear-lanceolate. Inflorescence raceme,
3-5 cm long; lowest bracts foliaceous, shorter than the stem. Spikelets
3.8, upper fastigiate, jowest remote; terminal gynaecandrous; lateral female;
female glumes ovate, acute, brown, style slender; stigmas 3. Utricle
subsessile, obovate.elliptic, abruptly beaked, greenish-brown, 2.5-3 mm
long. Nut subsessile, obovate, trigonous, brownish.

Common on slopes in Lahul,
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Fl. & Fr. ; July September.

Distrib. : Pakistan, Nepal, Tibet; India from Kashmir to Sikkim.

C.B. Clarke in Hook.f.,, Fl. Brit, India 6:; 746,
1894. C. oligocarya C.B. Clarke var. websteri Raymond in Webster &
Nasir, Pak. Jour. For. 15: 220. 1965,

Perennial, rhizomatous herb up to 25 em tall. Rhizome short, woody.
Stem obscurely triqutrous. Leaves linear, margin revolute. Inflorescence
raceme; bracts foliaceous, shorter than the stem. Spikelets 1-4; terminal
male or with one female flower at base, female glumes lanceolate,

ﬁl"ll‘l‘ﬂll‘lﬂf. hmmnlu'\_rn-nnh maroin hunhnn u'hj'ln fhnalrmnﬂ at hue- arhn-rnuc
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3. Utricle obovate, trigonous, inflated, membranous, 3.5-4 mm long, abruptly
beaked. Nut obovate, trigonous.

Rare in rocky sandy soil in Dras, Karakoram mountains Baltistan
Huske Valley, Kashmir.

Fi. & Fr. ; July - August.

Distrib. : Pakistan: India in Kashmir.

C. orbicularis Boott in Proc, Linn, Soc, Bot. 11 254, 1845 et in
Trans. Linnt. Soc. Bot. 20: 134, 1846. C. rigida sensu C.B. Clarke in
Hook.f,, Fl. Bit. India 6: 711. 1894, non Gooden 1894, C. erostrata Boott
ex C.B. Clarke in Hook.f., Fl. Brit. India 6: 711, 1894. C. vulgaris sensu
C.B. Ciarke in Hook.f., Fi. Brit. India 6: 711. 1894. non Fries 1842.

Perennial, stoloniferous herb up to 4 dm tall, Stem trigonous, Leaves
flat, linear-ianceolate, Inflorescence raceme, 3-5 cm long; lowest bract
foliaceous. Spikelets 3-5, oblong or globose, upper 2 approximate, lower
distant; terminal male; lateral female; female glumes oblong-ovate, obtuse,
blackish-brown; style thickened at base; stigmas 3. Utricle subsessile,
membranous, inflated, orbicular-ovate, plano-convex. Nut sessile,

trigonous,
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Gcecasional on slopes, in maist sandy soil in Zanskar, Zoji La, Rupshu
in Ladakh, Lahul.

Fl. & Fr : June - September.

Distrib. : West and Central Asia, southern Siberia; Pakistan; India
from Kashmir to Sikkim.

Carex pamirensis C.B. Clarke ex Fedtsh. in J. Bot. St. Petersb,
1: 19. 1906. C. rostrata sensu C.B. Clarke in Hook.f., FI. Brit. India 6:

740. 1894, non Stokes 1787,

Perennial rhizomatous herb up to 5 dm tall. Rhizome short, woody.
Stem trigonous. Leaves clustered at base, flat, linear-lanceolate. Inflorescence
raceme, 10-15 cm long; lower bracts foliaceous, shorter or as long as the
stem. Spikelets 3-5; upper 1-2 male; lateral female; female glumes ovate,
acute, 3-3.5 mm long; style slender; stigma 3. Utricle sessile, ellipsoid,
trigonous, inflated, 4-4.5 mm long, beaked. Nut sessile, obovate, 2-2.5
mm long.

QOccasional on slopes in sandy soil in Baltistan, Dras, Zanskar in
Ladakh.

Fi. & Fr. : June July.

Distrib. + Afghanistan, Pakistan, Tibet, U.S.S.R., India from Kaghmir
to Garhwal Himalayas.

C. parva Nees in Wt., Contrib. Bot. Ind. 120, 1834; C.B. Clarke
in Hook.f., Fl. Brit. India 6: 712, 1914.

Perennial, rhizomatous herb up to 3 dm tall. Rhizome short, woody.
Stem scarcely trigonous, Leaves flai or conduplicate. Spikelet solitary,
terminal, oblong-ovate, androgynous; female glumes ovate, brown, 6-7 mm
long, lowermost aristate; style slender, stigma 3. Utricle subsessile,
membranous, subinflated, irigonous, beaked, yellowish brown, 7.5-8 mm
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long. Nut sessile, linear-lanceolate, pale brown, trigonous, 4-4.5 mm
long.

Occasional in sandy sail, on siopes in Baltistan, Skardu, Rupshy at
Hanle in Ladakh.

Fi. & Fr.: hly

Distrib. : Turkey, Pakistan, Nepal, China; India from Kashmir to
Sikkim.

Carex plectobasis V. Krecz. in Not. Syst. Herb. Inst. Bot. Acad.

.y —

Clarke in Hook.f., Fl. Brit. India 6: 744, 1804,

Perennial, rhizomatous herb up to 5 dm tall. Rhizome elongated,
waody, Stem slightly trigonous. Leaves clustered at base, conduplicate,
linear. Inflorescence raceme, 5-20 cm long; lower bracts foliaceous,
Spikelets 4-6; upper male, approximate; lateral female; female glumes ovate,
acute or cuspidate; style slender; stigma 3. Utricle subsessile, compressed,
trigonous, cblong-eiliptic, beaked, 6-7 mm long. Nuts stipitate, trigonous,
oblong-obovate, pale.

Common amidst grasses, grassy slopes, near water channels,

cultivated fields in Gilgit, Baltistan, Dras, Zanskar in Ladakh, Khoksar in
Lahul,

Fl. & Fr : June August.

Digtrib. © Afghanistan, Pakistan, Nepal; India from Kashmir to
Garhwal Himalaya.

C. polyphyliz Kar. & Kir. in Bull. Soc. Nat. Mosc. 859. 1841, C.
muricata sensu C.B. Clarke in Hook.f,, Fl. Brit. India 6: 703. 1894, non
L. 1753.
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Pereqnial, thizomatous heth up 10 7 dm 1all, Rhizome short, woody.
Stem compressed, trigonous. Leaves flat, linear or linear-lanceolate.
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ovate, upper congested, lower distant; female glumes ovate, acute, 3-1.5
mm long, style thickned at base; stigma 2. Utricles stipitate, subinflated,
beaked, 5-5.5 mm ionhg, pale green. Mut shortly stipitate, pale brown, 2.3-
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Occasional amidst grasses in Lahul.

Fl. & Fr: June July.

Distrib, @ Pakistan, USSR, India from Kashmir to0 Himachal Pradesh.

Carex pseudofoetida Kuekenth in Bot. Tidsskr. 28: 225. t. 1. 1907
et in Engl. Pflanzenr. Heft 38: 115. 1905,

Perennial, rhizomaious herb up to 10 cm tall, Rhizome elongated,
creeping. Stem terete, compressed. Leaves mostly ciustered at the base,
flat or conduplicate, linear. Inflorescence spikate, 3-10 mm long; lower
bracts glumaceous. Spikeiats 3-4, androgynous; female glumes ianceolate-
ovate, acute, brown, margin hyaline, 3.5-4 mm long; style thickened at
base; stigmas 2. Utricle shortly stipitate, ellipsoid, membranouns, beaked.
Nuts stipitate, obovate-elliptic, brown, 1.5-2 mm leng.

Cecasional in moist sandy wrassy places in Deosai, Baltistan, Rupshu,
Zanskar, Pensi La, Khyung Teo in Ladakh, Lahul.

Fi. & Fr. - July August.

Distrib.  Twkey, Siberia, Tibet, Pakistan, Nepad, India from Kashmir
to Himachal Pradesh.
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Perennial, rhizomatous herb up to 5 dm tall. Rhizome short, woody.
Stem compressed, trigonous. Leaves flat, linear. Inflorescence raceme, 4-
8 cm long; lowest bract foliaceous. Spikelets 3-5, upper fastigiate, lower
distant, terminal gynaecandrous or tnale; laterals female; female glumes
ovate-lanceolate, acute, brown, 2.5-3 mm long; style slender; stigmas 3,
Utricle sassile, membranous, inflated, trigonous, ellipsoid, beaked, 4-4 5

mm long. Nuts shortly stipitate, ovate-ellipsoid, triquetrous, 2 mm long.

Occasional on moist sandy soil along streams, near cultivated fields,
grassy places in Zanskar in Ladakh.

FI. & Fr.: June July
Distrib. : Nepal, China, India from J.& K. to Himachal Pradesh.

Carex serotina Merat Nov. FL. Env. Paris, ed. 2, 2: 54. 1821, C.
flava sensu C.B. Clarke in Hook.f., Fl. Brit. India 6: 739. 1894, non L.
1753, C. philocrena krecz. in Komarov, F1, USSR 3: 393, 1935.

Fig. 30.

Perennial, rhizomatous herb up to 3 dm tall, Rhizome short, woody.

SFLANSE Ly YV afuras

Stem trigonous. Leaves conduplicate, linear. Inflorescence racemose, 3-
5 cm Ing; lower most bracts foliaceous, longer than stem, Spikelets 4-
5, 1.5-2 em long; terminal male; fateral female; female glumes ovate, acute,
2.5 mm long; style slender; stigmas 3. Utricle sessile, membranous, inflated,
ellipsoid, trigonous, beaked, 4-4.5 mm long, Nuts stipitate, obovate,
trigonous, 2-2.5 mm long.

(Occasional in moist places in Drass in Ladakh.
Fi & Fr. : July August,

Distrib. ; Temperate regions of the world; India from Kashmir
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Fig. 30. Carex serotina Merat
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Perennial, rhizomatous herb up to 3 dm tall. Rhizome elongated,
woody, Stem obscurely trigonous. leaves clustered at the base, flat, linear,
Inflorescence racemose: lower bracts foliaceous. Spikelets 2-6, terminal
male, lateral female; female glumes oblong-ovate, brownish, 2.5-3 mm long;
style slender; stigmas 3. Utricle subsessile, membranons, beaked. Nuts
stipitate, oblong-ellipsoid, trigonous 2.5-3 mm long.

Common on rocky slopes at Gilgit in Ladakh, Khoksar in Lahul.
Fl. & Fr. ; June September.

Distrib. : Pakistan, Nepal, China; India from Kashmir to Garhwal
Himalaya.

Carex stenophylla Wahl. in Vet. Acad. Nya Handl. Stockh. 24: 142.
1803; C.B. Clarke in Hook.f,, FL. Brit. India 6: 700. 1894, pro part.

Fig. 31.

Perennial, rhizomatous herb up to 20 cm long. Rhizome elongated,
woody, creeping. Stem trigonous. Leaves flat, linear, as long as or longer
than the stem. Inflorescence spikate, 7-i5 cm long, ebracteate. Spikelets
5-6, contiguous in oblong capitulum, female or androgynous with reduced
male portion; female glumes ovate-lanceolate, acute, brownish, margins
hyaline, 3.5-4 mm long; style slender; stigmas 2, Utricles stipitate,
subinflated, plano-convex, beaked, brown, turning black. Nuts. Stipitate,
ovate-obovate, black, 2 mm long.

la.  Spikelets 5-6. Utricle many-veined, short stipitate .......... var. stenophyliia
b.  Spikelets 3. Utricle veinless, long stipitate............... var. longipedicellata

var. stenophylla

Common on moist sandy soil in Gilgit, Baltistan, Nubra, Rupshu,
Zanskar in Ladakh.

Fi. & Fr : July September,
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Fig. 31. Carex stenophylia Wahl.
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Distrib. ; North America, Syria, Europe, Afghanistan, China; India
from Kashmir to Himachal Pradesh.

var, longipedicellata (Boeck.) Kuekenth, in Engl. Pflanzenr.
Heft 38: 121. 1909, C. Iongipedicellata Boeck. Cyp. Nov. 1: 41.
1888.

FI. & Fr : July - August.

Distrib. : Pakistan, India from Kashmir to Himachal Pradesh.

Carex tristis M. Bieb. Fl. Taur. Cauc. 3: 615. 1819; C.B. Clarke
in Hook.f,, Fl. Brit. India 6; 738. 1894,

Perennial, thizomatous herb up to 8 dm tall. Rhizome short, woody.
Stem trigonous, smooth, Leaves clustered at base, {lat, linear-lanceotate.
Inflorescence racemose, 5-20 ¢m long, chestnut-purple; lowest bracts
foliaceous, shorter than the stem; spikelets 3-10; upper male or
androgynous, lateral female; female glumes ovate-lanceolate, obtuse or
acute, brown, hyaline on margins, shorter than utricle 4.5-5 mm long; style
slender; stigmas 3. Utricles subsessile, membranous, compressed trigonous,
sparsely hispidulous, 8-veined, beaked, 6-7 mm long. Nuts subsessile,
ellipsoid, trigonous, pale brown, 4 mm long.

Commen on sandy and rocky soil in Baltistan, Deosai, Zanskar, Dras
in Ladakh.

Fi & Er. : July August.

Distrib. : Pakistan, USSR, China, India from Kashmir to Himachal
Pradesh,
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Carex vulpinaris Nees in Wt., Contrib. Bot. Ind 121. 1834; C.B.
Clarke in Hook.f., Fl. Brit. India 6: 702. 1894, C. divisa sensu C.B. Clarke
in Hook.f., Fl. Brit. India 6: 701, 1894, non Huds. 1762.

Perennial, rhizomatous herb up to 7 ¢m tall. Rhizome short, woody.
Stem obscurely trigonous. Leaves clustered at the base, flat, linear-
lanceolate. Inflorescence spikate, ebracteate. Spikelets androgynous or
femzle; upper approximate, lower 2 remote; female glumes lanceolate-
ovate, acute, pale-brown, margins hyaline, 3-4 mm long; style slender;
stigmas 2. Utricle subsessile, plano-convex, ovate-ellipsoid, beaked, 3.5-
4 mm long. Nuts sessile, oblong-obovate, biconvex, brown, 1.5-2 mm long.

Common in moist sandy places, marshy situations, forming clumps
in Ladakh.

Fl. & Fr. : July August.

Distrib. : Turkey, Afghanistan, Pakistan, India from Kashmir to
Garhwal Himalaya.

AMatas v Tapaw diviaas A
LYWL o Wl A WiVl LiWg,

Doubtful species

Carex atrofusca Schkhur. Riedgr. 1: 106, £ 82, 1801,
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Carex hypobates Nelmes in Kew Bull. 1940: 272, 1940,

Carex stenophylla Wahl. var. inferrupta Litv. Tran, Mus. Bot. St.

1915

Thd L . - ¥
Felelau, 7. o, 171V,

Cvyperus L.

Perennial or annual herbs, Rhizome if present, short or long creeping.
Stem terete, trigonous or triquetrous. Leaves usually clustered at base,
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lowermost or sometimes all reduced to sheath, Inflorescence umbellate,
simple or compound. Sometimes one or two of the central rays suppressed
50 the point of forking occupied with sessile clusters of spike or spikclets;
sometimes all the rays suppressed and inflorescence becomes capitate.
Bracts usually several, forming an involucre. Spikelets sessile or subsessile,
digitately or spikately arranged. Flowers all bisexual or few upper one
male or barren; perianth absent; stamens 1-3; style caducous; stigmas 2-
3. Nuts ellipsoid-obovoid, lenticular, trigonous or triquetrous.

The genus comptises more than 530 specics, distributed in the tropical
and warm temperate regions of the world; more than B0 species in India,
1 species in cold desert.

Cyperus L. sens. lat. has been splitted into Cyperus L. sens. sir,
Juncellus C.B. Clarke, Kyllinga Rottb., Mariscus Vahl, Pycreus P. Beauv.,
Indocourtoisia Raizada & Bennett (=Courtoisia Nees) etc. by various
taxonomists. Such splitting is debatable and needs further siudy on a

sl Aurids hasin $n ankalds dl’\ .r"ll"l l'lrl"lﬂ T Nrn ‘\ll'ﬂﬂj'"-lr hanad thme abam n L s ol
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depend much on embryo type and physiological studies for their distinction.
Pending further revisionary work, Hooper.(in C.J. Saldanha & D.R.
Nicolson, Flora of Hassan District, Kamataka, India 1976), Koyama (Gard.
Bull. Singapore vol. 30. 1977) and Hara et al., (Enumeration of the
Flowering Plants of Nepal vol. L. 1978) have been followed for generic
delimitations and 4 genera viz. Cyperus, Kyilinga, Mariscus and Pycreus

I recugmseu l\em tl’f"l} in JIIE weatiment U'l lﬂ.II]]l}’ byperuwae in Flora
Malaesiana. Ser. L. Vol. 7. 1974 has treated Cyperus as an inclusive genus,

Cyperus halpan L., Sp. PI. 45, 1753 (*haspan’); C.B. Clarke in
Hook.f,, Fi. Brit. India 6: 600. 1893.

Perennial, rhizomatous herb up to 7 dm tall. Rhizome short or long
creeping. Stem Solitary or sevaral fogether, 3-angled or 3-winged near the
top. Leaves 3-7 or reduced to bladeless sheeths. Inflorescence umbel, small
or large, compound or simple; bracts 2-3, foliaceous; rays 10-20, up to
10 cm long. Spikelets digitate, usually 3-6, linear-lanceolate, 10-50-flowered;

glumes ovate-oblong, keeled, mucronulate, yellowish-red, 1-1.5 mm long.
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Stamens 1-3, Styles short, 3-fid. Nuts shortly stipitate, broadly obovoid,
irigonous, apiculate, yeliowish or pale brown 0.4-0.5 mm long,

Occasional in moist sandy places, near cultivated fields, along streams
in Gilgit.

Distrib. : Throughout India; cosmopolitan.

Nete : H often flowers when the creeping rhizome is still not
developed and only fibrous roots are there. In this state it is ofien confuased
with Pycreus flavidus (Retz.) T. Koyama; but the latter has ripe nut white.

EvgocHaris R. Br.

Annual or perennial, glabrous, herbs. Rhizome, if present, short or
long creeping, Stem simple, erect, tufted, base sheathed by scales. Leaves

TR LS N e £

r anoular. few-manv.
nr angtiar, few-Mhany

flowered; glumes membranaceous or coriaceous, densely imbricate all round
the axis, Jower 1-3 usually empty, others containing bisexual flowers;

vsually dilated at base, with a constriction above the nut, rarely style-base
gradually passing into nut, not dilated, base persistent. Nuts obovoid,
orbicular or pyriform, crowned by the persistent style base.

The genus comprises about 200 species in the world; cosmopolitan;
more than 15 species in India; 6 species in cold desert.

fa.  Style-base not swolien, gradually passing into not ... E. quinquiflora
b.  Style-base swollen, with a distinct constriction above the nut .....ccoveereee 2

28, Style Ifid.cmirr s G PEIFOMTEXA
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Siyle-base very small, bution like, depressed or disciform. MNuts black. Annual

herbs ... et pee e e e et sp et s et et B OEFOPUHFDHYEQ
St}'lc-ba.se Iarge bulhlform or murlfurm Nuts yclluw or bmwn Perennial,
THiZOMALOUS HETD vuevviecciisrercrrie e sstsee st e ante e v it s sr s s ara e nes sy 4

Style-base as broad as or broader than long, mitriform ... E. mitracarpa
Style-base longer than hroad, conical-ovoid or bulbiform ... 5

Two lowest glumes sterile; lowest glume hailf encircling the base of spikelets
F l'h"l"!‘) l'il"l'l‘

e de BTG

Lowest g]ume strlle:, mmplﬂtcly cnctrclmg thf:. base of splkelcts E. uniglumis

Elaeocharis atropurpurea (Retz.) J. & K. Presl, Rel. Haenk, 1;

196. 1828 pro part.; C.B. Clarke in Hook.f,, Fl, Brit. India 6: 127. 1893.
Seripus atropurpureus Retz., Obs. Bot. 5. 14, 1788,

Annual, caespitose herbs up to 15 cm tall. Stems capillary. Leaf-

sheaths obliquely truncate at the mouth, 5-15 mm long. Spikelets ovoid-
oblong or sub-cylindric, sub-terete, 3-5 mm long, many flowered; giurnes
imbricate, elliptic-oblong, membranaceous, keel green, sides with purplish
bands, 1-1.5 mm long; bristles 4-7, scaberulous, rarely reduced or absent.
Stamens 1-2. Nuts oboveid, biconvex, smooth, shining brownish-black.

Frequent in marshy places, near cultivated fields, water channels

in Sissoo in Lahul & Spiti.

Fl. & Fr : July August.
Distrib. : Wide spread in tropics and subtropics.
E. mitracarpa Steud. Syn. Cyp. 77. 1855.

Perennial rhizomatous herbs up to 35 cm tall. Stem flat or sub-ierete.

Uppermost leaf sheath almost transversely truncate. Leaf-sheaths and, stem-
base often reddish-purpie. Spikeiets many-flowered, dark brown; giumes

T.__ . d T . e ey LS

Wll.h oroa0 ﬂyu-lmﬂ mﬂl’glﬂ, nypuyuuua U[‘I.hllﬂs "P, rﬂl’ﬂl}' J anurmr Or as
long as nut. Stamens 3. Nut obovoid, biconvex, lenticular, finelly punctate,
yellowish-brown.
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Rare in brackish marshes, wet meadows, near cultivated fields in

Distrib. : 8. Russia, Iran, Afghanistan, India, Western Himalaya in
Kashmir

Eleocharis palustris (L.) R, Br,, Prodr, 224. 1810; C.B. Clarke
1. Brit. India 6: 628 1893. Scripus palustris L., Sp. PL. 70.
Fig. 32.

Perennial, thizomatous herb up t0 40 cm tall. Rhizome long, creeping.
Stem smooth, tetete. Leaf-sheath 2, upper one transversely ‘truncate. Leaf-
sheaths and stem-bases often reddish purple or brown. Spikelets avoid,
ellipsoid or cylindric, many-flowered, 35-15 mm long; glumes imbricate,
ovate-lanceolate, muticous, membranaceous, brownish, perianth-bristles
4, rarely absent, sub-equal. Stamens 3. Style 1.5 mm long; stigmas 2, rarely
3. Nuts obovoid, biconvex, smooth, minutely punctate, 1-1.5 mm long.

Frequent in marshy places, dried up ditches, near cultivated fields
in Baltistan, Zanskar, Sury, Nubra in Ladakh, Sissco in Lahul & Spiti.

Fl. & Fr. : May September.

Distrib. : Cosmopolitan,

E. quinguiftora (F.X. Hartm.) O. Schwarz in Miti. Thur. Bot. Geas.
1: 89. 1949. Scripus quinguiflorus FX. Hartm., Prim. Lin. Inst. Bot. 85.
1767. 8. pauciflorus Lightf.,, Fl. Scot. 1078. 1778; C.B. Clarke in Hook.f,

Fl. Brit. India 6: 654, 19893. FEleocharis pauciflora (Lightf.) Link. Hort.
Bot, Berol, 1: 284, 1827.

Perennial, rhizomatous, tufted herbs up to 25 em tall. Uppermost
sheath transversely truncate. Leaves basal, Leaf-sheath and stem bases
reddish purple, pale brown and stramineous. Spikelets terminal or sub-
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Fig. 32. Eleocharis palustris (1) R. Br,
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terminal, ovoid to subglobose, 4-8 mm long, 3-7-flowered, pale to dark
brown; lowest glume half s long as spikelet and encicling its base; upper
glumes ovate-lanceolate, acute or obtuse, margin hyaline; perianth-bristles

3-6, retrorse-scabrous. Stamens 3. Nut oboveid, trigonous, smooth, 1.5-
2 mm long,

Occasional in pasture-bogs, marshy places, near cultivated fields,
water channels in Zanskar, Rupshu in Ladakh, Lahul & Spiti.

Fl. & Fr : May - July.

Distrib, : Temperate Europe, Asia, N. America, India from Kashmir

to Himachal Pradesh.

Eleocharis retroflexa (PFoir} Urb., Symb. Antill. 2: 165. 1900.
Scripus retrofiexus Poir. in Lam., Encycl. 6: 753. 1804. Eleocharis
chaetaria R. & S. Syst. Veg. 2: 154, 1817; C.B. Clarke in Hook £, FL.
Biit. India 6: 629. 1893, E. retrofiexa (Poir) Urb. ssp. chaeiaria (R. &
S.) T. koyama in Bull. Nat. Sci. Mus. Tokyo 17: 68. 1974.

Annual or occasionally perennial hetbs up to 15 cm tail. Rhizeme,

if present, filiform, short. Stem erect or flexvous, sub-terete, ribbed. Leaf-
sheaths membranous, reddish. Spikelets ovoid-ellipsoid, terete or sub-
compressed [.5-3.5 mm long, 6-8-flowered; glumes membranaceous, laxly
imbricating, tower subdistichous, upper spirai, ovate-oblong, obtuse, 3-

truncate, cancellate, 1-1.5 mm long.

Cccasional in marshy areas, near cultivated fields, dried up ditches
in Sissoo Lahul & Spiti,

Fl. & Fr. : July - October.

Distrib. ;. Throughout tropics.
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Eleocharis uniglomis (Link.} Schult., Mant. 2: 88. 1824. Seirpus
unighemis Link. in Jahrb. 1: 3. 77. 1820. Eleocharis palustris sensu C.B.
Clarke in Hook.f., Fl. Brit. India 6: 628. 1893, pro part. non (L.) R. Br.
1810,

Perennial, rhizomatous herbs up to 30 cm tall. Rhizome long,
creeping. Stem smooth, terete. Leaf sheaths 2; upper one transversely
truncate. Leaf-sheath and stem bases often reddish-purple or brown.
Spikelets oblong-ovoid or ovoid-lanceclate, many-flowered, 5-15 mm long,
dark brown; glumes imbricate, ovate-lanceolate, membranacecus, lowest
sterile, spathiform; perianth-bristles 4-5, sometimes reduced or absent.
Stamens 3. Style 1.5 mm long; stigmas 2. Nuts ovoeid, biconvex, smooth,

lenticular, punctate, 1.5-2 mm long.

Occasional in marshy places, salt marshes, dried up ditches in
Rupshu, Dras in Ladakh.

Fl. & Fr. : May July.

Distrib. : Europe, W. Asia, N, Africa, India.

Isorepia R. Br.

Annual herbs, rarely perennial, Stems low, setaceous, simple, tufted,
almost terete. Leaves filiform or reduced to bladeless sheath. Inflorescence
a solitary terminal or apparently lateral (appearing lateral due to prolongation
of stem-like bract) spikelet, rarely 2 or more spikeiets. Flowers bisexual;
glumes spirally arranged, perianth-bristles and scales absent. Stamens 2-
3. Styles articulated. Nuts trigonous or obovoid, smooth, longitudinaly striate
Or punctate.

The genus comprises about 30 species in the world; cosmopotitan;

one species in India and cold desert.
Isolepis seincea (1.) R. Br, Prodr. 222, 1810. Scripus setaceous
L., Sp. P1. 73. 1753; C.B. Clarke in Hook.f,, Fl. Brit. India 6: 654. 1893.
Fig. 33.
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Fig. 33. Isolepis setacea (L.) R. Br.
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Tufted, armual herb up to 15 cm tall. Stems striate, glaucous. Leaves
linear, acute, setaceous, sheaths reddish or pale. Inflorescence of 1-2 (-
3) spikelets, appearing lateral due to prolongation of stem-like bract; bract
1, lanceolate, longer than inflorescence. Spikelets ovoid, 2-3.5 mm long;
glumes ovate, obtuse or acute, upper half reddish-brown, keel green, 1-
1.5 mm long, Stamens 2. Style 3-fid. Nut elliptic-obovoid, longitudinally
ribbed and transversely striate, reddish-brown.

Occasional in moist, swampy places in Astor, Swat, Baltistan, Skardu,
Dras in Ladakh.

Fl. & Fr. : June August.

Distrib. : Europe, Iran, E. & 8. Africa, Afghanistan, Pakistan
Australia, India, Western Himalaya Kashmir to Sikkim,

KoBrEsta Witld.

Perennial, rhizomatous herb, monoecious, rarely dicecious. Stems
trigonous, smooth or scaberulous above, Leaves tristichous, linear or

noal Aar nunllﬂn ﬂﬂﬁl‘“‘ 18 AT mnfn-inn ﬂ‘t Tnflamannamnn n
MOl LVl WwRLELRINW )y o7 WA "‘""““" WAL RRAML Feldld UU'\"F IIILIUIEGUUIIW

simple or panicled spike, usually androgynous. Spikelets numerous; flowers
1-7 in each spikelet, male consists of 3 stamens, subtended by a glume,
female consists of a naked pistil, subtended by a 2-keeled prophyll; stigmas

3, rarely 2. Nut trigonous, rarely biconvex or plano-convex.

The genus comprises over 50 species, chiefly in northern hemisphere,
few in Europe and N. America; 25 species in India, 11 species in cold
desert,

la.  Stems covered by blade bearing sheaths at base......coceeve. S 2
b.  Stems covered by bladelcss sheaths at Base ....ccvivvreinerec e ssusessersssmssssenns 4
28, Style 2-Did s e s s K. macrantha
B BEYLE Fufll oot e ars b R R e s ase e nas 3
Ja. Spikes loose, subtended by leafy BIRCLS .. iirs s rmesnsens K. laxa

b.  Spikes congested, not subtepded by leafy bracts .................... K. royleana
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4a.  Lateral spikeleis unisexual, l-flowered. Style 3-fid. ... cccinnne e, 5
b, Lateral spikelets androgynous, with rhachilla bearing 1-4 male flowers. Style
2 4 OO VTSP ]
52, Leaves 1inear, ConvolIe s e reeavere it e re s i 6
b.  Leaves lanceolate, flal ... e v rrenee s srae e e 7
6a.  Slender herbs with stems 1-3 ¢m long. Spikes 5-8 mm long. Nut with a short
BRAK e e e e e e e e b eb e e e natd K. pygmaea
b,  Stout herbs with stems 8-30 cm long. Spikes 10-60 mm long. Nut with a
long exerted beak........oorirencimiinniinne e et K. nepaiensis
7n.  Spikelets dense-flowered at the base, Nuts beakless ........ K. cerostachys
b.  Spikelets lax-flowered at the base. Nuts with long, exerted beak K seticulmis
8a.  Lateral spikelets 2-flowered. Lower sheath not lacerate............ K. duthisi
b. Lateral spikelets 3-3 flowered, rarely l-flowered. Lower sheath lacerate and
BOTIN covuvemvnsrinsrie ravsresesrmstoee bhedbes 4 bR omed 4 b P RS b n s b1 £r 4T ER 404w ramr e are o ensemeneeen peneaeare 9
9a.  Spikes linear. Leaves setaceous, not channelled. Basal sheaths chestnut-
COIOULEH .ocecrre e raebie s sarm s s e s sre s sen s e b rre s K. capillifofia
b.  Spikes broader, oblong or cllipscid. Leaves channelled, Basal Sheaths
BEOWIE coveisiirteiates smese b esi st et e L rrs s bR ar 1 s bR e e rd e bbrdbb e e e aF b bh b e s s abbabena rarmsse STages 10
10a. Prophylls oblong, margin split down near to the base ... K schoenoides
b.  Prophylls elliptic, margins connate........commnsiminnsrnn K. nitens

Kobresia capillifolia (Decne.) C.B. Clarke in J. Linn., Soc. Bot.

20: 378. 1883 et in Hook.f, Fl, Brit. India 6: 697. 1894. K tibetica Maxim.
Melang, Biolog. 11: 864. 1884, Elyna capillifolia Decne. in Jacq. Voy.
Bot. 4; 173. t. 174, 1844, non Henders. 1873. Fig. 34.

Perennial, rhizome short. Stem obscurely trigonous. Leaves linear.

Inflorescence a linear-oblong spike, ebracteat. Spikelets many, terminal
male, lateral androgynous; glumes ovate-oblong, obtuse, margins and tip
hyaline, 4-5 mm long; style conic; stigmas 3. Prophylls oblong, 5-6 mm
tong, brown, Nuts stipitate, obovate, compressed trigonous, 3.5-4 mm long.

Common on moist soil in Deosai, Baltistan, Dras, Zanskar in Ladakh.
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Fig. 34. Kobresia capillifolia (Decne.) C.B. Clarke

223
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FIl. & Fr. ; June August.

Distrib, : Turkey, Tibet, Afghanistan, Pakistan, Nepal; India from
Kashmir to Garhwal Himalaya.

Kobresia cerostachys (Franch.) C.B. Clarke in J. Linn. Soc. Bot.
36: 267. 1903, pro part.

Perennial, rhizomatous herb up t0 4 dm tall, forming clumps. Stem
obscurely triquetrous, scabrous above. Leaves linear. Inflorescence spike,
linear oblong, androgynous. Spikeleis many, terminal male, lateral femaie;
glumes lanceolate, aristate or upper mucronulate, margins hvaline; style

¥

[ L, PE » Eias . PV IIS -al =OD10IE . INULS CAT=-001011E
) [ 4 - " - -
R&!e - moist S&Bd:v' 3911 533 BE‘BS&! llaﬂls itk Baﬂﬁkh.

Fl & Fr.: July August.

Distrib, : Pakistan, China, India from Kashmir

K. duthiei C.B. Clarke in Hook.f., Fl. Brit. India 6: 697.

L ® )

Perennial, rhizomatous hetb up to 15 em tall. Rhizome short woody.
Stem obscurely trigonous, scaberulous above. Leaves ciustered at base,

[ Y ] DISTLLIATE a1 annate; a5
ovate, mucronate, brown, 2.5-3 mm long; style cylindric; stigmas 3.
Prophylls linear-oblong, 3 mm long. Nuts oblong or obovate, 2-2.5 mm
long.

Common in moist sandy soil in Lahul & Spiti.

Fi. & Fr. : June September.

Distrib. : Pakistan, Nepal, India from Kashmir to Sikkim.
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Kobresia laxa Nees in Wi, Contrib. Bot. Ind. 246, 1834; C.B.
Clarke in Hook.f,, Fl. Brit. India 6: 698. 1894.

Perennial, rhizomatous herb up to 5 dm tall. Rhizome short, woody.
Stem trigonous, scaberulous on the angles above. Leaves clustered at base,
flat, linear. Inflorescence panicled spike, inferrupted. Spikes 6-10; spikelets
many, linear-oblong; giumes lanceolate-ovate, acute, hyaline on margins;

sty ;T el detmn]: sbEmmane 7T Deasmbardla sakossadin Hessas sablaas akosoinal
al.}'l-'ﬁ U:llllu Ml y HLIELIIAdS J. IIUPILJ|.= SO NG, TLILGAL "W ¥ uuahulﬁ'l:
frigonous, 5-5.5 min long. Nuts Hnear-oblong 2.5-3 mm long

Comimon on moist sandy slopes in Gilgit, Dras, Baltistan, Suru in
Ladakh, Lahul & Spiti.

Fl. & Fr. : July August.
Distrib. : Pakistan, Nepal, India from Kashmir to Sikkim.

K. macrantha Boeck., Cyper. Nov. 1: 39, 1888; C.B. Clarke in
Hook.f., Fl. Brit. India 6: 699. 1894, pro part.

glume enlarged, aristate. Sptkelets 4 7, elllptlc lateral androgynous, 2-
6-flowered; glumes lanceolate-ovate, acute, brown, margin hyaline; style
cylindric; stigmas 2. Prophylis elliptic, membranaceous, 4-4.5 mm long.
Nuts stipitate, ovate, 2-2.5 mm long.

Rare on moist rocky sandy soil in Gilgit, Nubra, Baltistan in Ladakh,
Baralacha La in Lahul & Spiti.

Fi. & Fr ; July August.

Distrib. ; Tibet, Pakistan, Nepal, India, from Kashmir to Himachal
Pradesh.

K. nepalensis (Nees) Kuekenth. in Engl,, Pflanzenr, Heft 38: 40,
1909. Uncinia nepalensis Nees in Wt., Contrib, Bot, Ind. 129. 1834, Carex
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linearis Boott, Hlustr. 1: 51. 1. 136. 1858; C.B. Clarke in Hook.f., Fl. Brit.
India 6: 712. 1894, pro part.

Perennial, monoecious or dioecious rhizomatous herb up to 3 dm
tall. Rhizome short, woody. Stem obscurely trigonous, loosely tufted. Leaves
clustered at the base, filiform, caneliculate, sheathing at base; sheath
bladeless, pale brown. [nflorescence linear spike, ebracteate; dioecious
or androgynous. Spikelets many, upper male; glumes oblong, mucronate,
tip hyaline; style conic; stigmas 3. Prophylls linear-oblong, serrulate on
margins. Nuts oblong, trigonous, pale brown, beaked.

la.  Plant monoecious. Spikes 5-6 em fong .......coniveeeenines var, nepalensis
b.  Plent usually dioecious. Spikes 1-2 ot 10AE. wcveicviiernens var. vaginosa

var. nepalensis

Common on sandy slopes, forming clumps in Lahul & Spiti in
Himachal Pradesh.

FIL & Fr : July September.
Distrib. : Pakistan, Nepal, India Kashmir to Sikkim,

var. vaginosa (C.B. Clarke) Kuekenth. in Engl. Pflanzenr. Heft 38:
40. 1909. Kobresia vaginosa C.B. Clarke in Hook.f.,, Fl. Brit. India 6:

695. 1894.
Rare on sandy slopes in Lahul & Spiti.
FL & Fr.: July August.
Distrib. : India Kashmir to Sikkim.

Kobresia nitens C.B. Clarke in J. Linn. Sec. Bot. 20: 379. t. 30
f. 7. 1883 et in Hook.f,, Fl. Brit. Ihdia 6: 697, 1894,

Perennial, rhizomatous herb up to 10 cm tall. Rhizome short, woody,
Stem trigonous. Leaves clustered at the base, flat, linear. Inflorescence
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simple, linear-oblong spike, 7-10 cm long, ebracteate, Spikelets 10-12,
upper male; glumes ovate, acute or obtuse, hyaline on margins; style
cylindrical; stigmas 3. Prophylls elliptic, shining black, tip hyaline, 5-6 mm
long. Nuts obovoid, obtusely trigonous, 3-3.3 mm long.

Common on sandy soil, glac ial moraing in Gilgit, Deosai, Baltistan

=LAI3 BRI Uiy BT L =D ar. =

Rupshu, Pangong lake, Tsokar lake in Ladakh, Lahul & Spiti in 1m;_1chal
Pradesh

Fi. & Fr. : July - September.
Diserib. : Pakistan, Nepal; India, Kashmir to Garhwal Himalaya.

Kobresia pygpmaea (C.B. Clarke) C.B. Clarke in Hook.f., Fl. Brit.
India 6: 696. 1894, Hemicarex pygmaea C.B. Clarke in J. Linn. Soc. Bot.
20: 383. 1883. Korbresia koelzii Kuekenth, ex Ivanova in J. Bot. URSS
24: 498. 1939,

Perennizl rhizomatous herb up to 3 cm tall forming clumps. Rhizome
short, woody. Stem obscurely triquetrous, caespitose, Leaves filiform,

o | Y, Y mammnnt anila  Tie _nda ] -ﬂ_ﬂ [rrrE [raa
HUII\'UIHI.'E lllllulﬁﬂu‘lluv ol LEL BF S8 ﬂPInW’ llllﬁﬂll 'LHJH.II.I.E, O 11111k IULIE,

ebracteate, Spikelets many, terminal male, lateral female; glumes lanceolate-
ovate, acute, brown; style conic; stigmas 3. Prophylls elliptic, margins
connate at base. Nuts oblong-elliptic, 1-1.5 mm long, pale.

Commen on sandy glacial moraines in Rupshy, Khyung Tso, Lanka
La in Ladakh, Lahul & Spiti; Kinnavr in Himachal Pradesh.

Fl. & Fr. : July August.

Distrib. : Pakistan, Tibet, India Kashmir to Sikkim.

K. royleana (Nees), Boeck. in Linnaea 31: 8. 1878; C.B. Clarke
in Hook.f, FL. Brit. India 6: 698. 1894. Trilepis ropleana Nees in Edinb.

New Philip. J. 17: 267. 1834 et in Wt,, Contrib. Bot. Ind. 119. 1834.
Fig. 33.
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Perennial, rhizomatous herb up to 20 cm tall. Rhizome short, woody.
Stem densely tufted, obscurely trigonous, scaberulous above, Leaves
clustered at base, flat or caniculate, linear, sheathed at base. Inflorescence
spike, 4-6, spikelets many, terminal male; lateral 4-5, unisexual or
androgynous with 1 pistillate and 3-4 male flowers; glumes broadly ovate,
obtuse, 2 mm long; styles subconic; stigmas 3. Prophylls oblong, brown,
5 mm long. Nuts stipitate, oblong.

1a.  Lateral spikelets RRGrOGYNOUS ..ottt see g reeeens var, royieana
T T ntarn] samilbalatn imiosavaal P Syt S
LF. Ll &2 ﬂi}llhl\ilb ALLEE A M RARL sovmnmunn s nnham P PR ddd bt n am p AN R kb Yol. Purll[-ulu‘u

var. royleana

Common on rocky slopes in Dras, Baltistan, Zanskar in Ladakh,
Losar in Lahul & Spiti in Himachal Pradesh.

Fl. & Fr. : July September,

Distrib. : Turkey, Tibet, Afghanistan, Pakistan, Nepal, China, India

Kashmir to Sikkim.

var. paniculata (Regel) Kuekenth. in Engl., Pflanzenr. Heft 38: 46.
1909. Carex paniculata Regel in Acta Horti Petropol. 7: 566. 1880, non
L. 1753. C. royleana Nees var, parvinux Koyama in Acta Phytotax.
Geobot. 16: 168. 1956.

Qccasional in sandy rocky soil in Ladakh.

Fl. & Fr. : July August.

Distrib. : Turkey Tibet, Pakistan, India Kashmir

Kobresis schoenoldes Steud, Synop. Cyper. 246, 1855; C.B. Clarke
in I Linn, Soc. Bot. 20: 378. 1883 et in Hook.f,, Fl. Brit. India 6: 697.
1894, pro part. excl syn. Elyna schoenoides C.A. Mey in Ledeb. Fl, Act.
4: 235, 18313,
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Perennial, rhizomatous herb up to 4 dm tall. Rhizome short, woody.
Stem compressed trigonous. Leaves clustered at the base, flat or
conduplicate, linear. Inflorescecne a compound spike, terminal male, lateral
androgynous, 3-3-flowered, 1 pistillate and others staminate; glumes oblong,
obtuse, fuscous, margins hyaline; style cylindric; stigmas 3. Prophylis oblong,
obtuse, hyaline at apex, connate at base only. Nuts subsessile, obovate,
oblong, trigonous, 2.5-3 mm long.

Occasional on sandy glacial moraines in Losar in Lahul & Spiti in
Himachal Pradesh.

Fi. & Fr. . July August.

to Sikkim.

Kobresia scticulmis Boeck. in Linnea 39: 3. 1875; C.B. Clarke
in Hook.f., Fl. Brit, India 6: 695. 1894, K filicina (C.B. Clarke) C.B.
Clarke in Hook.f., Fl. Brit. India 6: 696. 1894.

Stem terete, scabrous above. leaves clustered at base, flat, linear, base
sheathing; sheaths membranous, brown. Inflorescence lax spike,
androgynous, sbracteate. Spikelets many, terminal male, lateral androgynous;
glumes elliptic-lanceolate, awned; style cylindric; stigmas 3. Prophylls
oblong, membranous, punctulate. Nuts stipitate, linear-oblong, 1.5-2 mm
long.

Occasional on sfopes in Lahul & Spiti in Himachal Pradesh.

[ & Fr. 1 July August

r

Distrib. . Nepal; India from Himachal Pradesh to Sikkim.

Doubtful species

K. deasyi C.B. Clarke in Kew Bull. Addl. Ser. 8: 68. 1908. K
schoenoides sensu C.B. Clarke in Hook.f,, Fl. Brit. India 6: 697. 1894
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pro part. non Boeck. 1875, K. pamiroalaica Tvanova in J. Bot. URSS,
1939: 24. 481. 1939 et in Schreder, Fl. Uzbek, 1: 347, 540. 1941,

Kobresia royleana (Nees) Boeck. var. Kokanica Kuekenth in Pflanzenr.
Heft 38: 46, 1909,

KyiLmnga Rotth. nom. cons.

Annual ot perennial herb. Rhizomes short or long creeping. Stem
simple, erect. Leaves radical. Inflorescence spike, terminal. Spikes 1-3,
sessile, capitate, ovoid or cylindric, dense, Bracts 3, unequal, spreading.
Spikelets numerous, compressed; glumes 4-5, distichous, lowest 2 empty,
others bisexual; rhachilla disarticulating and caducous; flowers bisexual;

hypogynous bristles absent. Stamens 1-3. Style 2-fid. Nut laterally
compressed.

The gennus comprises 60 species in the world; distributed in tropical
and sub tropical regions especially Africa; about 10 species in India; 1

species in cold desert,

Kyllinga squamulata Thom. ex Vahl, Enum. P1. 2: 381. 1806; C.B.
Clarke in Hook.f, Fl. Brit. India 6; 589. 1893. X merzii Hochst. ex Steud.,

n
. DFiL. ifdia i, 30>,
n

¥
t:

L
¥
. 1855, ..,y,,.,rz;s metzii (Hochst, ex Steud.) Mattf, &

n
e T

Annual, glabrous tufted herbs up to 20 cm tall, Roots fibrous. Stem
simple erect. Leaves radical, often longer than stem, linear. Spikes 1-3,
crowded in ovoid terminal head, green or brownisl-i; bracts 3, unequal,
spreading. Spikelets many; glumes 4-3, distichous, lowest 2 empty; floral-
glumes ovate, acute, keel toothed; hypogynous bristies absent. Stamens
3. Style 2-fid. Nut laterally compressed, circular, brown.

Common in marshy places, roadside ditches, moist sandy soil in Lahul
& Spiti.

Fl. & Fr. : June - August.
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Distrib. : Tropical and warm temperate regions; throughout India.
Marscus  Vahl nom. cons.

Annual or perennial herbs. Rhizome if present, short. Stem erect,
simple, often tufted. Leaves crowded near the base. Inflorescence umbel,
simple or compound; rays 2-10, short. Bracts long. Spikelets linear, crowded
in terminal spikes; rhachilla arficulated above the two lowest empty glumes
leaving a knob; glumes persistent, lowest 2 empty, rest 1-10 bisexual,
distichous; hypogynous bristles absent. Stems 3. Style base continnous with

nuot; stigmas 3. Nut ovoid-oblong, trigonous, with a face towards
rhachilla,

The genus comprises about 200 species in the world; distributed in
tropical and subtropical regions; about 25 species in India; 1 species in
cold desert.

Koyama in Dassan., Rev. Handb. Fl. Ceylon 5. 228. 1985 recognises
Mariscus Vahl and Cyperus L. as two distinct genera as follows,

la.  Rhachilla not articulated, persistent, hence glumes falling apart from rhachilia
............................................................................................................ Cvyrenus L.
b.  Rhachilla articuiated, hence spikelets faiiing entirely......... Marisucs Vahi.

6: 623. 1893, Cyperus squarrosus L. in Tomer, Cent. P1, 2: 6. 1756. C.
aristatus Rottb. Descr. Pl Rar. Progr. 22. 1772; C.B. Clarke in Hook.f,,
Fl. Brit. India 6: 608. 1893, Mariscus aristatus (Rotth.) Tang & Wang
in FL, Rep. Pop. Sin. 11; 178, t, 59.f. 12-13. 1961,

Stender, caespitose annual glabrous herbs up to 20 cm tall. Stem
trigonous. Leaves basal, linear filiform, about as long as stem. [nflorescence
a simple or compound umbel; rays 2-4, 2-5 cm long; bracts unequal, longer

than the inflorescence, feliaceous, Spikelets 5-20, in loose, broad quadrate

LY T I - 72 Wi > R DI Rupapuny L S DRSS [ PINNRRN SR i
SPIKES, dlvdricale, 0-LU-110Wared, fnachitlia avove 1w 10Wesl I

L7

R

articutate and caducous; glumes ellipiic or ovaie, with long, recurved mucro,
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two lowest empty, others bisexual; hypogynous bristies absent.
Stamen 1. Style 3-fid. Nut linear-oblong or obovoid, trigonous, pale
brown.

Frequent in moist sandy soil along roadsides, on grassy slopes, near
cultivated fields in Keylong in Lahul & Spiti.

Fl. & Fr. : June September,

Distrib. : cosmopolitan in tropics and warm temperate regions;
throughout India.

Pycreus P. Beauv.

Caespitose annual or perennial herb. Stem erect or decumbent.
Leaves basal or a few cauline, shorter than stem. Spikelets usuaily
numerous, linear, flattened, in clusters or short spikes at the end of the
unequal rays of a terminal umbel, or sometimes the rays are suppressed
and the inflorescence becomes capitate; rhachilla persistent; bracts 3-4,
unequal, spreading. Spikelets 10-many-flowered; glumes distichous, two
lowest empty, succeeding ones bisexual, upper 1-3 empty or male;
hypopynous bristles ahsent. Stamens 2-3, Style continuous with nuts; stigmas

2. Nut laterally compressed, circular or ovoid.

Koyama in Dassan., Rev. Handb. Fl. Ceylon 5: 222. 1985 treats
Pycreus P. Beauv and Cyperus L. as two distinct genera as follows.

la. Achenes triangular or dorsivenically flattened with ‘one side facing rhachilla
vrreneeneanss CYPERUS L.

[b.  Achenes bilaterally flattened with one angle facing rhachilla .......ooveoee.ee.
veerreersemseee.. . PYCREUS P. Beauv.

The genus comprises about 100 species in the world; distributed in

torpical and warm temperate regions; about 20 species in India; 3 species
in cold desert.



2
i

ta.  Perennigl herb with distinct rhizome. Stem solitary, decumbent. Leaves at

the base of stem and a few Upwards........occocvrninenians P. sanguinolentus
b.  Annual herb, without rhizome. Stem tufied, erect. Leaves basal .......... 2
2a.  Glumes brown to chestnut bIOWD ..ccvorr st e P flavidus
b. Glumes ymluw or pﬁlﬁ .................................................... TYPIPP P va'ﬁ'lf.‘é“ru?

Pycreus flavescens (L.) Reichb., Fl. Germ. Excurs. 1: 72. 1830; -
C.B. Clarke in Hook.f., Fl. Brit. India 6: 589. 1893. Cyperus flavescens
L., Sp. Pl. 68. 1753,

- Annual, caespitose herbs up to 20 cm tall. Stems slender, erecto- =~ 000
patent. Leaves linear, acute, shorter than stems, Inflorescence of an almost
lax head of sessile spikelets or a simple umbel of 1-3 rays; bracts 2-4,
longer than inflorescence. Spikelets Jinear, 10-30-flowered; glumes ovate-
elliptic, obtuse, pale or yellow, 1.5-2 mm long; keel greenish. Stamens
2-3. Nut broadly ovate elliptic-ovoid or obovoid, apiculate, compressed,
with transverse white lines, shining black or blackish brown,

Occasional in moist sandy soil along river, streams, roadside ditches,
near cultivated fields in Baltistan, Skardu in Ladakh,

FL & Fr. : August - October.

Distrib. : Burope, Africa, S.W. Asia, N. America; India Western
Himalaya from Kashmir

P. flavidus (Retz.) Koyama in J. Jap. Bot. 51: 316. 1976. Cyperus
Savidus Retz., Obs. Bot. 5: 13. 1'?89. C. globosus All, Fl. Pedem. 49,
0. Pycreus gfobosus (All ) Reichb., Fl. Germ. Excurs, 2: 140. 1830

PPy § g g P -
it mu i3 \I\UGII (=% I\UKU } L‘El:b [~*,9 \..- D \.-I.il.[lﬁ. (1] 'l.'.lU'

than stem; lower sheaths reddish-brown. Inflorescence a dense head of
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spikelets or simple or compound umbel; rays of umbel 1-4, 5-10 cm long.
Spikelets numerous, congested, linear, compressed; glumes closely
imbricating, ovate-oblong, obtuse to acute, brown, margin hyaline, keel
greenl, 3-veined, 1.5-2.5 mm long. Stamens 2. Style 2-fid. Nuts ovate-oblong
or obovoid, lenticular, apiculate, densely punctulate, blackish-brown, 0.5-
1.5 mm long.

Frequent in moist places, near cultivated fields, roadside ditches in
Gilgit, Baltistan, Skardu in Ladakh, Lahut & Spiti.

Fil. & Fr. : July - August.
Distrib. : Europe, Asia; throughout India.

Pyercus sanguinolentus (Vahl) Nees ex C.B. Clarke in Hook.f,,

1 Thats T Ao Eaft 100V FMeymmawsin oo deem s = =11 ",
i Brit. India 6; 590. 1893. Cyperus sanguinclenius Vahl, Enum. Pi. 2:

51. 1806,

"ll'.l

Lad

Perennial, rhizomatous, decumbent herbs up to 40 c¢m tall. Rhizome
stender, stem slender, compressed-trigonous. leaves 3-5, clustered at base,
a few cauline, linear-lanceolate, attenuate-acute. Inflorescence umbel, evolute
or capitately contracted; bracts 2-5, foliaceous, spreading. Spikelets

________ e N

Wﬂgﬂsmﬂ, J'*AU {uguumr, U'l'tl-l.E or UUlUllg-luﬂceD[aw, cumpresseu a-z,u
mm long, 8-20-flowered; rhachilla wingless; glumes laxly imbricate, ovate,
obtuse, 2-2.5 mm long, margins reddish; keel green, 3-5-veined. Stamens
3. Style 2-fid, 1.5-2 mm long. Nuts broadly obovoid to sub-orbicular,
apiculate, blackish-brown.

Frequent in moist sandy soil along streams, roadside ditches, near
cultivated fields in Gilgit, Baltistan, Skardu in Ladakh, Lahul & Spiti.

Fi. & Fr. : July August.

Distrib. : Asia, Africa; India from Kashmir to Sikkim, Assam,
Arunachal Pradesh, Meghalaya.
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Schoenoplectus (H.G.L. Reichb.) Palla nom. cons.

Perennial, rarely annual, rhizomatous herbs. Stem simple, trigonous
or terete. Basal leaves bladeless or uppermost with short lamina.
Inflorescence terminal, subtended by 1-2 bracts, lower bract looks like
proiongation of stem. Spikelets terete, many-flowered. Fiowers bisexual;
glumes spirally arranged; hypogynous bristles 1-6, retrorsely scabrid or
hairy, persistent. Stamens 3. Style slender, caducous; stigmas 2-3. Nut
convex or trigonous, smooth or rugose.

The genus comprises about 25 species in the world; distributed in
north temperate regions; about 18 species in India; 3 species in cold desert.

fa.  Stem triQUETIOUS ...t et b S. trigueter
Stem terete or obscurely tHZONOUS. e iicrcriree it semeans 2

2a.  Style 3-fid. Nut flattened-trigonous. Rays usually 3 in axil of lower bract
........................................................................................................... S. lacustris
b.  Style 2-fid. Nut plano or biconvex. Rays usually 2 in axil of lower bract
............................................................................................ S. taberngemontoni

Schoenoplectus lacustris (L.) Palla in Bot. Jahrb, 10: 299, 1888.
Scirpus lacustris L., Sp. PL. 72. 1753; C.B. Clarke in Hook.f,, Fl. Brit.
India 6: 658. 1893. Fig. 36.

Perennial, rhizomatous herbs up to 2 m tafl. Rhizome creeping. Stems
rlg]{l fereie or DDSCUTEI}' trlgunous H,DUVE Di.‘lbi:l.l bﬂEﬂf[l D]’DWHIS[I,
membranous, bladeless; upper sheaths pale green or brownish. Leaves
usually absent. Inflorescence terminal umbel, compound to decompound,
5-15 ¢m across, central Spﬁﬁmw in head-iike C‘uiSu;m, Iays ar.aqﬁal, ofacts
several glumaceous. Spikelets solitary or in clusters of 2-4, ovoid-oblong
to ovoid, terete, 8-12 mm long, many-flowered; glumes tightly imbricating,
ovate, or obovate, mucronate, notched at the tip, rufus glabrous or
puberulous; perianth-bristles 5-6, linear, retrorsely scabrid. Stamens 3,
Stigmas 3. Nuts sessile, obovoid, flattened, trigonous, 2-3 mm long, beaked,

smooth, greyish-black.
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Fig. 36. Schoenoplectus lacustris (L.) Palla
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Frequent in marshy places, edges of lakes, rivers, ditches in Baltistan,
Nubrz in Ladakh.

Fil. & Fr. : June August.
Distrib. : Europe, Africa, N. America, Asia; N. & C. India.

Schoenoplectus tabernaemontani (C.C. Gmel) Palla in Bot, Jalub.
10: 299, 1888. Scirpus tabernagemontani C.C. Gmel,, Fl. Bad. {: 101. 1805.
S. lacustris L. var. tabernagemontani (C.C. Gmel) Doell., Rhein. Fl. 165.
1843, Schoenoplectus lacustris (1) Palla ssp. tabernaemontani (C.C. Gmel)
A. & D. Love in Follia Geobot. Phytotax. 1Q: 275. 1975.

Perennial, rhizomatous herbs up to I m. Rhizome creeping. Stems
terete, glaucous or glaucescent. Basal sheath brownish; upper sheaths pale
green or brownish. Leaves absent. Inflorescence terminal umbel, compound
or decompound, central spikelets in head-like clusters; rays unequal, usually
2 in axil of lower bract; bracts several, glumaceous, setaceons. Spikelets
solitary or in clusters of 2-4, oblong-ovoid, terete, 5-10 mm long, many
flowered; giumes imbricating, ovate or obvate, mucronate, notched at tip,
red-papillose; perianth bristles 5-6, linear, retrorsely scabrid. Stamens 3.
Style bifid. Nuts sessile, obovoid, plano or biconvex, 2-2.5 mm long, beaked,
smooth, black.

Occasional in marshy places in Baitistan, Skardu in Ladakh.

Distrib. : Europe, Africa, N. America, Asia; India from Kashmir
to Kumaon.

S. triqueter (L.) Palla in Verh. Zool.-Bot. Ges. Wien 38: 45, 1888
¢t in Bot. Jahrb. 10: 299. 1888, Scirpus triqueter L., Mant. Pl. 29, 1767;
C.B. Clarke in Hook.f., Fl. Brit. India 6: 658, 1393,

Perennial, rhizomatous herb up to 1 m tall. Rhizome elongate,
branching. Stem stout, triquetrous, glabrous. Basal sheaths reddish or pale-
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brown, bladeless; upper sheaths with short blades. Leaves short or absent.
Inflorescence an umbel, subsimple or umbel coniracted into a head; rays
short, unequal; lowest bract triquetrous, looks like prolongation of stem
so the inflorescence becomes lateral. Spikelets ovoid or ¢ylindric, brownish,
5-10 mm long; glumes broadly ovate, keeled, notched at apex, with short
mucro in the notch, margins scarious ciliate; perianth-bristles rigid, 2-4,
retrorsely scabrid, brown. Stamens 3. Style bifid. Nut ellipsoid-obovoid,
plano-convex, smooth, pale, turning reddish brown.

Common in marshy places in Leh, Gilgit in Ladakh.
Fi & Fr. : June - September.

Distrib, : Europe, Asia, Africa, N. America, India, Westemm Hirnalaya
from Kashmir to Kumaon,

Screrus L.

Perennial or annual herbs. Rhizome, when present, short or creeping,
Stem filiform to stout, erect or sub-erect, terete or angled, usually smooth,
Leaves basal or cauline or absent; sometimes reduced to sheaths.

nflnracranca tarminal ar ﬁdﬂl!dnlﬂﬂfﬂfﬂ‘ i']'l'lﬁ to Mﬂ]nﬂﬂu"’lﬂﬁ nf ctoarn lila
LI v eeilie s VeI WA o e PRl Vi Gkl AU

bract, capitate or umbellate; bracts one-several, foliaceous or absent,
Spikelets 1-many, terete or polygonal, few-many-flowered; glumes spiral
or lower subdistichous, acropetally caducous; flowers bisexual; hypogynous
bristtes 1-8, brown, Stamens 1-3. Style slender, not swollen at base. Nut
sessile or subsessile, obovoid, oblong or ellipsoid, obtuse, acute or apiculate,
smooth or rugulose.

The genus comprises more than 200 species; cosmopolitan; over 28
species in India; 1 species in cold desert.

Recent trends in splitting the heterogenous genus Scirpus L. sens.
lat. into Baeothryon A. Dietr., Blysmus Panz. ex J.A. Schultes,
Hemicarpha Nees, Isolepis R. Br., Riklielia J, Raynal Schoenoplecius
{H.G.L. Reichb.) Palla, Scirpus 1., etc. for the present, are accepted in
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the present work but further study on a worldwide basis is necessary to
establish satisfactory boundaries for some of these genera whose justification,
at present, depends largely on differences in embryo structure. Vandet

Vaken (Buill. Jard. Bot. Burse 35: 285-354. 1965) has discussed about the
embryo types in detail.

Scirpus rufus v i .
Clarke in Hook.f,, Fl. Brit. India 6: 661. 1893,

Slender, perennial herbs up to 15 em tall. Rhizome short, creeping.
Stem terete, angular or striate, leafy below. Leaves linear, shorter than
or long; glumes usually black, rarely brown, ovate-triangular, acute; perianth-
bristles absent or very minute; bristies if present papillose and as long as
the nut. Stamens 3. Style long, slender, bifid; stigmas 2. Nut sessile, ovoid,
acute, compressed or plano-convex, smooth, ashy or brown,

Occasional in moist soil on slopes, in brackish marshes in Rupshu

in Ladakh.

Fi & Fr : June July.

Distrib. : Europe, N. America, Central Asia, Tibet, India Western
Himalaya in Kashmir.

POACEAE

Annual or perennial herbs, shrubs or trees (bamboos). Stems erect,
ascending or creeping; culms cylindrical, rarely flattened, usually hollow
in the internodes. Leaves solitary at the nodes, sometimes crowded at base,
alternate and 2-rowed, composed of sheath, ligule and blade. Spikelets
in panicles, spikes or recemes; solitary, digitate or algng a central axis;
spikelets consist of 2 lowest empty bracts (glumes), succeeding ! to several
fiowering bracts (lemmas), each with a flower, consisting of 2-3 reduced
perianths (lodicules), stamens and ovary with usually plumose stigmas;
lemma and flower opposed by hyaline scale (palea): rarely flowers

unisexual. Fruits caryopsis, rarely a nut or berry.
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About 650 genera and 10,000 species in the world; cosmopolitan.
About 240 genera and 1200 species in India; 61 genera and 198 species
in cold desert.

la.  Spikelets 1-many-flowered, breaking up at maturity above the glumes, or
if falling entire then not 2-flowered, if 2-flowered then both bisexual or the

UPPET BBITEI c..vvivvvirsiemtrairnes e cee e s aab b s es s s en s e R e d S840 HA R b4 14 bt e s n s 2
b,  Spikelets 2-flowered, faiting entire at maturity; both florets bisexual or upper
floret bisexual, lower floret male Or Barten .....cocorvveriecvii i, 51

2a.  Inflorescence an open or contracted or spike-like panicles, rarely racemes

e 1 1714 = PO OO 3
b.  Inflorescence of digitate racemes o7 solitary spikes or panicles of spikes;
spikelets secund on a tough rhachis or inflorescence of solitary spikes or
spikelike racemes in which spikelets on opposite side of the rhachis. 47

3a.  Spikelets usually with more than one fertile florets or if with one fertile floret

1hen with sterile florets 2DOVE Tl e eerrserserer e st erssessreesraseas 4
LT T T O 34

4a.  Lemma and rhachilla glabrous, if hairy then hairs not enveloping the lemma

---------

b.  Lemmas or rhachilla long silky hairy, hairs enveloping iemmas. Tall grass
with large plumose paniCles .t ees e e e e i3

5a.  Glumes usvally shorter than the lowest floret and with the upper floret exerted,
FATELY LOMBEL ..omeociceiernsissneri e s aats saib et e b R e st 6
b.  Glumes usualiy as long as or longer than the lowest floret, enciosing the

FEOTELS v cisr e r s e b s e syt era e e e b s ana e e aanen st ean 23
68. Lemmas 5-many-veined, awnless or awned ... 7
b.  Lemmas 1-3-veined, rarely 5-vEined .......c..vmemenieiniconiorcorismassrionns 20

78, Lemmas with 1 awn, if more than 1 awn then tip of ovary hairy, rarely lemma
awnless and then lemmas neither compressed nor 7-9-veined ............... B
b, LemMmas FeaWNed . .cccorrrvoorerionsrmsmirssrssmsssimssisssssssssssersssssssrses EnNearoaoN
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8a.

Ovary with 2 haity appendage at the tip......oomnne i, 9

Ovary glabrous at tip or if hairy then without a hairy appundagc ....... 16

or 2-lobed Hip . Bromus

b. Inflorescence a raceme. Awn terminal .. ..........c..ccococoee ... BRACHYPODIUM
10a. Lemmas membranous and shining. Rhachilla terminating in a little clump
Of StErEle JEMIMA ..o e e e e sa st b s st nassmnaan s MELICA

b. Lemmas coriaceous and dull. Rhachilla not as above .......cccoveeeeeviiinens 11
11a. Inflorescence an elongated, bilateral racemes, the spikelets edgeways on
TR R RS RS RE TR S TRS RS TR TR P IS EE PSS TRs R T AR FET AT AR AT FERT VY YR I QL!”M

b. Inflorescence an open or contracted panicles, if racemes then the spikelets
BEORA SIdE OTl.iirrieviiiierreriiirr e srs e bire s et ar e an st sas b ssb et ietts0en eemens st rssh 12

12a. Lemmas firmly keeled on the BACK ..o sssss 13
b. Lemmas rounded on the BACK ..o nsscsessaseeseseee it esessrasesmeens 17
marging appressed to florets ... Briza

b.  Spikelets narrower. Lemmas narrower, matgins narrowly membranous, often
TEEOULEE oot s s vesssssensses e e sasbdsensmn s eree s P 1A b 1A oA RS b nrener e aesseenea e srmeraerares 14

14a. Keel of palee smooth, hyaling at tip .ot - 15
b. Keel of pelea scaberulous to ciliolate, net hyaline at tip......ccccccevnee. 16
15a. Lemma faintly 3-5-veined ..o mreniirmssincnnsinrinanns CoLrobDiuM

b. Lemma prominently 3-veined, veins raiged ... CaTaBROSA

16a. Spikelets borne in dense, one-sided clusters on the branches of a panicle.

LeMma BWNEd s i e s ne e e nee Dactyuis

b. Spikelets in open or contracted panicte. Lemma awnless..........oons Poa

17a8. Florets with one stamen. Inflorescence a pectinate raceme........... YuLria
b. Flerets with 3 stamens. Inflorescence a panicle ... bt i8

18a. Delicate annual herbs, Lemmas obtuse to ecuminate or mucronate, without

hyaline tip.......... FE TN VSO presraan e ExgMoroA

b. Perennial herbs. Lemmas acute or shortly awned, with hyaline tip ... 19
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i9a. Lemma hyzline at tip, obtuse, more or less erose.................. PUCCINELLIA

b. Lemma not hyaline at tip, tip acute or shortly awned, awn usually

= 1 13 - | PP OR FesTuCA

20a. Lemmas usually emarginate or 2-4-lobed or toothed at apex, rarely

311 41 -SSR U T TP 21

b. Lemmas usvally entire at apex, obtuse, acute or acuminate..........,....... 22

21a. Inflorescence of lax racemes on a central axis, always associated with axillary

cleistogamous spikelets, concealed within the upper leaf-sheaths ... Kengia

b. [Infiorescence a single unilateral raceme, spikelets in secund spikes.........

............................................................................................................... TRIPOGON

22a. Inflorescence of racemes on a central axis. Lemmas softly villous all over

................................................................................................................... ORINUS

b. Inflorescence an open, contracted, spike-like or glomerate panicle. Lemmas

usually glabrous to ASPErUIOUS ..o s b e e ERAGROSTIS

23a. Lemmas awned from the sinus between the two terminal lobes or lemma

awnless and then glumes as long as or longer than lemma. Ligule a hairy

1 | TP T TS 24

b. Lemmas awned from the back, rarely from the tip, or lemma rarely awnless

and ihen glumes shorter than lemma. Ligule memhbranous ................... 25

24a. Glumes deciduous with spikelets, Lemmas notched, awnless ... ScHisMmus
l’\ MFlnmac Anarocictant nan 'I'\.Il'"ii"]l‘ T rirminc "=|ﬂhﬂﬂ maarm sl Thawrresmar

il L R e L=l ] Phlﬂlﬂﬂvlll EE e R A AT AR LA ALY T IR L Ry B YT AL sbiaaaaitns ALY LAY

258,  Lower Floret BATTEN (it oo srores eee e ANTHOXANTHUM

b.  Lower floret BiSeXUAL ... vt sctrie e e eeeeees ra e seeeeees s sees esnes e 26

264, Spikelets 2-flowered. Rhachifla not produced........cooceenverineensnrrinnns AIRA

b. Spikelets 1-several flowered. Rhachibla produced .........ccoovveereieceerenes 27

27a. Lemmas awned from between two lobes of the lemma.............. DutHiea

b. Lemmas awned from the back, rarely awnless ........ooocooeeveereecesreernn. 28

28a.  Ovary hairy throughout or atieast at apex. Awns twisted at the base... 29

b.  Ovary glabrous. Awns not twisted at the base......ccvvenriviresresssorsirnnnns 30

29%a. Annual herbs. Spikelets nodding. Glumes 7-1i-veined .................. AVENA
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30a.

3la.

32a.

3la.

34a.

35a.

J&a.

37a.

38a.

393,

404,

BOTANICAL SURVEY OF INDIA
Perennial herbs. Spikelets erect. Glumes 1-6-veined ......... HevLicTerrrIicHON

L BIUTIAS KRELED 1 otieiicee i vessiareeeraraanre er e aerer sasmeerats rradnae bos ek as renFam e s pan brtn e s nms - 31
Lemmas 101 KEELEA .ovveiee e eeresrmsaereseee suesraresmses seeassmeee e smmeensnsrenean reseesenene H2h

Lemmas dorsally awned........imiiinc i tnss e e e TRISETUM
Lemmas awnless ar with a subapical mucro.......ocmeninnneee, KOELERLA
Spikelets Z-flowered ..ot s DESCHAMPSLA
Spikelets 3-flowered, the two lower male......ccoenirecepiricrnnes HigrocHLoo
Lowest florets BiSEXUAL o s e s sens ARUNDO
Lowest flarets male or BaTen ..o cer e renne e, PHRAGMITES

Spikelets with I fertile floret and two lower barten represented by empty
lemmas oOr 1ower JEMMB ADSENL ..o reres e cens e sreres e PHALARIS
Spikelets with I fertile floret only oo s e 35

Lemmas hyaline or membranous, rarely indurated and then laterally
COMPIESEEE o.o.e.orveevsoeeiereeeac st eveiescises sessionssrstass s o b sersshimntssnnreasbas aenssassenes saness 36

Lemmas indurated or rigid, dorsally compressed .......c.ocvimeriiinciinns 42

Lemmas 1-veined, awnless. Glumes as long as lemma, rarely shorter. Pericarp

DB et st et ettt n e E et e e e b e e AP R e gt et a1 et s et CRyFP8IS
Lemmas 3-5(-7)-veined, usually awned. Glumes usually longer than lemma.
Pericarp ROt FT88 it st e e 37
Inflorescence dense spiciform cylindrical to capitate panicle................ 38

Inflorescence loose panicle, if dense thea not cylindric or spiciform 39

Glumes truncate at apex and mucronate. Lemma awnless............ PHLEUM
Glumes pointed gt apex. Lemma dorsally awned ..............ccc.cn. ALOPECURUS

Spikelets articulate befow glumes, falling entire. Glumes long-awned

Poryrocon
Spikelets articulate above glumes or at the base of pedicel, not falling entire.
Glumes shortly aristate............ vemserea Tt naron beatrmeanst vt e e b bR nne e s Een . 40

Glumes usually shorter then lemma. Lemmsa usvally 3-veined... MuHLENRERGIA
Glumes longer than lemma. Lemma usually 5-veined, rarely 3-veined .. 41
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4la. Lemma hyaline to cartilaginous. Callus glabrous to shortly pubescent.....
R PR T4 13 § 1.3 ¥ |

b. Lemma membranous to coriaceous. Callus bearded with long hairs........
EETEE IR P A R RPN R SR N R R T R T R R R LT AR TR R CAL-AMAGROETIS

42a.  Spikelets not awned .. ...t e MITLILM
b,  Spikelets AWDE .. cccvoriieem et ettt 43
438, AWIS SIMPLE ...ooio s e re e v st et sre st tran e ens e et et st n s st eranan e e FD
TR YT IR 1 & i 1« AU e 46
44a. Lemma bilobed, the lobes produced into 2 scabrid bristles........ TRIKERIA
b. Lemma entire 0F DIdeNIAIE ...t ee e eereeeereeeeneensnsnnsee B3
45a.  Floret terete or laterally compressed. Lemma linear, Awns usuvally twisted
below. Callus long and sharp Pointed ... ..o e e sesareene Stira

b. Floret dorsally compressed. Lemma elliptic. Awns not twisted but curved.
Callus SROFL DBIUSE oo oo resrstr et tessssenoressmtses seemess eeserssemsetsseron Oryzopsis

d6a. Awns glabrous ... ARISTIDA
b. Awns or atleast the central one PIUMOSE . ..cooveernreneeeieeens STIPAOROSTIS
47a. Inflorescnece a digitate raceme. Spikelets secund on a tough rhacis.. 48
b. Inflorescence of solitary, linear or oblong spikes or spike-like racemes.
Spikelets en opposite sides of the tough rhachis ..o, 49

48a. Spikes 1-3. Spikelets with 2-5 fertile florets.......ccoeeee v, TETRAPOGON
b. Spikes 4 or more. Spikelets with 1 fertile floret.........ccoecoocevveee.. CHLORIS
49a.  Spikiets in triads of 1 central sessile, fertile and 2 lateral pedicelled male
or barren SPIKEIEtS it e erasess s seees . HORDEUM

b.  Spikelets with 2-7 sessile, fertile florets........covoniecmencomonnnnnn. 59
SU0a.  Glumes lancéolate to oblong. 3-9 veined ..o Eivmus
B, Glumes lingar, 1=-VEHNED .....coooeimivesinirnimmeeseesreeseseeeevenssesmesrenmmessemeers LEYMUS
Sla.  Spikeiets usuafly paired, one sessile, the other pedicelled, rarely solitary.

Glumes as long as the spikelets and enclosing the florets, more or less rigid.
Upper lemma ususlly 8WREd ... mstanisine e rersnss s nmsnsssssansosns 52
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b. Spikelets usually solitary, rarcly paired. Glumes membranous, the lower usually
smallar or raduced Inner lemma usvallv awnlags s 57

AREIRAE 4w wrN LT R L) 'I.!tlr-l- AW R - L) EL L Ll
52a. Spikelets of each pair similar, the sessile aand pedicelled usually bisexual.
Joints of the panicle thin, linear or slightly expanded at the top... SaccrarumM
b. Spikelets of each pair dissimilar, the sessile bisexual, the pedicelled male
or barren or absent, rarely if similar then joints of the raceme and pedicel
thick ANA SWOIED . ...oireiirvereeremres e siesemsni s seemess e e anm e e seos s e eiaars i s 53
53a. Joints of rhachis and pedicel of pedicelled spikelets swollen.. PHacELURUS
b. Joinis of rhachis and pedicel not swollen, occasionally with a translucent
longitudinal ZrOOVE ...t e s st et rr st 54
54a. Spikelets in racemes, not interrupted by spathes or solitary at the ends of
the branches; the racemes collected into whorled panicles. .. CHRYSOPOGON
b, Spikelets in panicies of racemes, interrupted by spathes or the espatheate
racemes digitate or in pairs or solitary and terminal .....ocvencniiinionens 55
55a. Upper lemms of the sessile spikelets with a basa! awn. Sessile spikelets
compressed from the side. Pedicelled spikelets reduced.......... ARTHRAYON
b. Upper lemma of the sessile spikelets awned from the tip or from the cleft
or upper lemma reduced to the hyaline base of the awn ... 56
56a. Upper lemma of the sessile spikelet not cleft, often stipitate and passing into
BYHIY L otsorisrnoiersianrs cantesh L asa TS AP TP o8 s eaes e e e gasannerne BoruriocHroa
b.  Upper lemme of the sessile spikelets 2-lobed or 2-cleft, awned in the sinus
e CYMBOPGGON
57a.  Spikelets subtended by 1 o more bristles. .o 58
b. Spikelets not subtended by bristles ..o i e 59
58a. Spikelets deciduous with bristles. Upper lemma smooth ... PenmiSETUM
b. Spikelets deciduous without bristles. Bristles persistent. Upper lemma
LFBOBVEISEIY FLUEDSE 1reetiricieseiseer e seirtimreeesinsesssnsrasses sherarassnraasns sebarssssanne s SETARIA
59a. S8pikelets arranged in more or less open panicles or panicies contracted and
spikelike.................. v rL IR AR RS R L A L Y e Panicum

b.

Spikelets aranged in one-sided spikes or spike-iike racemes; spikes or racemes

3 iy .
digitate or scattered, rarcly solitary ... OO
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60a. Lemma of the upper floret crusiaceous or coriaceous, usually with narrow
inrolled MATZINS ... s BCHINOCHLOA
b. Lemma of the upper floret thinly cartilaginous, vsually with flat hyaline

EILATIIILS 1evuvevvenerees e eans e s capasrasnas ca bes e b8 s Er b Ea e Spa pE S bt DiGrrama
AcrosTis L.

Annual or perennial herbs. Inflorescence panicle, usuvatly diffuse,
rarely spike-like. Spikelets linear-lanceolate to oblong, 1-flowered; rhachilla
not produced beyond lemma. Glumes equal or unequal, membranous,
shining; lemma hyaline to cartilaginous, 5- or 3-veined, truncate to 4-dentate,

awned or not; palea shorter than lemma, mostly covered by inrolied margin

r— b IR o SO S

mrmnds Tl ol s e
1ICIS 2. Uld]lib

Lmmarm w4 e . . e
DLIVAUS W PuUlreatirl iy, IUUI.'L.-‘..I[UH &, at

The genus comprises about 220 species in the world; chiefly in cold
and temnperate regions; about 26 species in India; 9 species in cold desert,

Agrostis and Calamagrestis differ in habit, the former typically with
an open panicle and a preference for drier habitats whereas the latter is
with contracted to spiciform or capitate panicle and prefering damper
habitats. They intergrade completely. Agrostis is best distinguished by its
thinner lemmas.

la. LEemmma MO BWIEH . oo reirie e et e crrree sttt ee et ceescea et ee st beevastas et sarbessesrenbmrerssons 2
b. Lemma AWned ..o eiims it e e et et eensen et et e et sbetreeene )
2a, PRLER THIEIIIEE oo oo eovessre eeeeem e et bm ke mto et et e mms e 1ee e e oo oo oo e oo A. vinealis
b.  Palea half as long as the [emMma or IONZET .......cvvveimiine e e 3
Ja.  Panicle very dense, branches spiculate almost to the base ......uuievnenn 4
b, Panicle very effuse, branches bare at base ... S

4a.  Rhizomatous herbs, Palea one-half to iwo-third the lemma...... 4. tenuis
b.  Non rhizomatous herbs. Palea as tong as lemma ........occooeeeeene. A, viridis

Sa.  Rhizomatous herbs. Ligule truncate, toothed. Panicles open in fruits.......
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b. Non rhizomatous herbs. Ligule obtuse. Panicles closed in fruit ...

A PR R RS P T PN PSRN PR R R B N AP R Ry o S PR RN Iy gt A IR R Ry R A . SIOIOH lferﬂ

6a. Lemma glabrous ... VUSROS |
b. Lemma REIEY .oovineri e crecr e e s re semves s e s s o smmesa s rasrs s st gensnssrsemespires 9

7a. Palea half as long as the iemma or 1ONZET e AL TEREES
b.  Palea less than half the length of the lemma or absent.......ocviennen, 8

Ba. Panicle lanceolate to ovaie or obl blong. Awns, when present, fron
middle of the lemma. Anthers 1-1.5 mm tong.....ocorerrrni. A, vineglis
b.  Panicle linear, interrupted. Awns, when present, from above the middle of

the lemma. Anthers 0.5-0.8 Mm 1ONZ......ccovi e e e 4. filipes

9a.  Palea less than half the length of lemma..........ccccoreeeeeeere. 4. pilosula
b. Palea almost as long as the [emma or slightly shorter...occviciceienin 10

10a. Awns very short, not or hardly exerted beyond the glumes or absent. Anthers

Q.5-0.7 MU TODE .oocovveiee s e irmr s srs e st s anrans A munroana
b.  Awns present, exerted beyond the glumes. Anthers more than 1 mm long

ettt seeeres.maemtessttarestermseeesemteseseeaetsnsenseset ot boanenee et iaasenans an s rames emn . A griffithiana

Agrostis filipes Hook.f., Fl. Brit. India 7: 256. 1896; Bor. Grasses
387. 1960

Slender, perennial, tufied bherb up to 30 cm tall, Culms erect or
geniculately ascending. Leaves radica! and cauline, smooth or scaberulous
above; ligule truncate, 1-2 mm long. Inflorescence a narrow interrupted
panicle, 5-10 ¢cm long, brownish or tinged with purple. Spikelets 2-2.5

cm I_t_'_\nu- L-flowered. breakine unp at mﬁhll‘lhu" above the percistent :ﬂnt‘h?ﬂ

ARA T Ay fm W G Alairiiesd [ L RaV A JowE A riae e Y

glumes unequal, acute, awnless, keel scabrid; lemmas thin, fruncate, 1.4-
1.8 mm long, with a geniculate awn slightly above the middle; palea minute.

ara nn raclv alamac riar aman nlacrae inm Khalrgar Tabhnl & Sm
BN R TRReRY AW LAetiy R LWE RTRAWER ARG RIE LRI ISy RaGELlel RS WS prELg
Kashmir.

Fi. & Fr. : June - August.
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Distrib. © India ; Himalayas; Kashmir to Himachal Pradesh, Khasij
Hills, Assam,

Agrostis gigantea Roth, Tent. Fl. Germ. 1: 31. 1788. 4. alba sensu
Hook.f., Fi. Brit. India 7: 254. 1896, pro part., non L. 1753, Bor. Grasses
387. 1960.

Stout, rhizomatous herb up to 1 m tall. Culms erect or geniculately
ascending from & tufted base, rooting and branching from the lower nodes.
Leaf-blades rather short, flat; ligule blunt, 1.5-5 mm long, Inflorescence
a loose, open, oblong 10 ovate panicle, 8-25 ¢m long. Spikelets green or
purplish, shining, 2-3 mm long, breaking up at maturity above the persistent
glumes; glumes subequal, acute, awnless, scabrid on the keel; lemmas 1.5-
2.5 mm long, truncate at the tip, usually awnless, rarely awned from near

the apex; palea half as long as lemma or longer.

Frequent on slopes, dry wastelands in Sissu, Lahul & Spiti, Gilgit,

Fl. & Fr. : June - August,

Distrib, : Europe, temperate Asia, Pakistan, India western Himalaya
from Kashmir to Kumaon, Sikkim; introduced in N. America.

A. griffithiang (Hook.f.) Bor, Grasses 387. 1960. Calamagrostis
griffithiana Hook.f., FL. Brit. India 7 263, 1896.

Erect perennial herbs up to 1 m tall. Leaves long, narrow,
subcoriaceous; sheath smooth ot scaberulous; liguls very short. Inflorescence
A long narrow panicle, 6-15 ¢m long, branches suberect. Spikelets green
or purplish, shortly pedicelled, 2-3 mm long; glumes subequal, lanceolate,
acute; lemma hairy all over, lanceolate, truncate at apex, tip with short

bristles, awn subsessile to median, exerted; palea as long as the
lemma.

Rare on slopes in Sissu, Lahul & Spiti.
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Fi, & Fr : July September.

DPisrrib. India:
Khasi Hills.

Grasses 388 1960, CaIamagrasm munroana (Aitch. & Hems]) Boiss.,
Fl. Orient. 5: 523. 1884; Hook.f., Fl. Brit. India 7: 263. 1896.

Slender, tufted, annual herbs up to 50 ¢m tall. Culms erect or
geniculately assending. Leaf-blades flat, smooth or scaberulous; ligule 2.5-
4 mm long, obtuse. Inflorescence broadly lanceolate to oblong, dense to
effuse panicle, 5-15 cm long, usually tinged with purple, lower branches
fascicled or 2-3-nate. Spikelets pedicelled, [.5-2 mm long, breaking up
at maturity above the persistent glumes; glumes subequal, oblong-lanceoiate,
acute, 1-veined, awnless, scaberulous on the keel; lemma hairy, 1-2 mm
long, broadly truncate, crenate, awnless or with a fine awn arising at or
below middle; palea as long as lemma; callus bearded,

Frequent on slopes in Khoksar, Lahul & Spiti and Ladakh.

FI & Fr. : June September.

Distrib. : Afghanistan, Pakistan, india, from Western Himalayas.

A. pilosula Trin. in Mem. Acad. Sci. Petersb. ser. 6. 6: 372. 184i;

Bor, Grasses 388. 1960, Calamagrostis jacquemontii Hook.f., F1. Brit.
India 7: 265, 1896, C. pilosula (Trin,) Hook.f,, Fl. Brit. India 7: 263. 1896

h g

l‘ﬂbl val. waummurm \amuu; Hook. l.

Slender, tufied annual herbs up to 1 m tall. Culms erect or
geniculately ascending. Leaf-blades flat, scabrid; ligule 4-6 mm long,
truncate. Inflorescence a broadly ovate to lanceolate, effuse or contracted
panicles, 10-20 cm long, purplish. Spikelets 2.5-4 mm long, breaking up

_ at matwity above the persistent glumes; giumes subequal, oblong-lanceolate,
acute or acuminate, 1-veined, scabrid on keel, awnless; lemma oblong,
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hairy, 2-3 mm long, acute or truncate, awn subbasal, 4-6 mm long, twisted
below; palea less than half as long as lemma or minute.

Frequent on slopes in drier situations in Keylong, Lahul & Spiti and
Ladakh.

Fl & Fr : Iy

Distrib. : Pakistan, India, Western Himalaya.

Agrostis stolonifera L., Sp. PL. 1:62. 1753. Bor, Grasses 390. 1960,
A. alba sensu Hook.f., Fl. Brit. India 7: 254. 1896. pro part., non L. 1753.

Tufted, stoloniferous herbs up to 1 m tall. Culms erect or geniculately
ascending. Leaf-blades flat, smooth or scaberulous; ligule blunt, 1.5-7 mm
long. Inflorescence a loose, open, lanceolate to oblong panicle, 5-26 ¢m
long, contracted after maturity, frequently lobed. Spikelets 2-3 mm long,
green or purplish, usually shining, breaking up at maturity above the
persistent glumes; glumes subequal, acute, awnless, scaberulous on the
keel; lemma 1.5-2.5 mm long, usually awnless, or with a short, subapical
awn; palea half as long as or slightly longer than lemma,

Common on alpine slopes and meadows forming a close turf in alpine
pastures in Lahul & Spiti, Gilgit, Baltistan in Ladakh.

FI & Fr : July August

Distrib, : Europe, temperate Asia, N, America; introduced in
Australia, New Zealand, S. America; Pakistan, India, Western Himalaya.

Note : It is quite simtlar to A gigantea bui can be distinguished by
presence of stolens and panicle being dense and contracted after anthesis.

A. tenuis Sibth., FI. Oxen. 36. 1794; Bor, Grasses 391. 1960.

Slender, tufted, rhizomatous herbs up to 60 cm tall. Culms erect
or geniculately ascending rooting and branching from the lower nodes.
Leaf-blades flat, smooth or scaberulous; ligule blunt, 1.5-3 mm long.
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Inflorescence a dense panicle, 5-10 cm long, branches spiculate almost
to the base. Spikelets 3-3.5 mm long, breaking up at maturity; rhachilla
not produced; glumes subequal, acute, awnless, scabrid on the keel; lemma
glabrous, awnless or shortly awned from middie; palea half as long as
lemma or more; callus shortly bearded.

0 ional ipine s) ; fows.formi 1 -
alpine pastures in Lahul & Spiti.

Fi & Fr. . July August.

Agrostis vinealis Schreb., Spicil. FL. Lips. 47. 1771. 4. caning sensu
Hook.f., Fl. Brit. India 7: 255. 1896, non [.. 1753; Bor, Grasses 386. 1960,

Tufted perennial herbs with creeping rhizome; culms up to 60 ¢m

i nvolute, cauline usuall | -
long, oblong, acute or obtuse, Inflorescence a lanceolate to ovate or oblong
panicie, 5-20 cm long, green purplish or brown, contracted and dense after
anthesis. Spikelets 2-3.5 mm long, breaking up at maturity above the
persistent glume; glumes unequal, lanceolate, acute or acuminate, awnless,
scabrid on keel; lemma 1.5-2.5 mm long, fip truncate, 4-toothed, awnless
or awned, awn median or subbasal, geniculate, exerted; palea minute or
absent.

Common in moist situations in Khoksar, Lahul & Spiti, Gilgit,
Baltistan, Ladakh.

Fl. & Fr. : July September.

Disirib. . Europe, temperate Asia, India, Western Himalaya from
Kashmir to Himachal Pradesh.

Note : 1t is often confused with 4. carina L. which is non-

of creeping rhizome. It forms a fine, compact turf.
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Agrostis viridis Gouan, Hort. Reg. Mensp. 546. 1762. Phalaris
semiverticillata Forssk., Fl. Aegypt.-Arab. 17. 1776. Agrostis verticillata
Vill,, Prosp. PL Dauph. 16. 1779; Hook.f,, Fl. Brit. India 7: 254. 1896,
A. semiverticillata (Forssk.) Christ. in Dansk. Bot. Archiv. 4.3.12. 1922;
Bor, Grasses 309. 1960.

Stoloniferous perennial herb up to I m tall. Culms geniculately
ascending. Leaf-blades flat, scabrid; ligule 2-4 mm long, truncate.
Inflorescence an ovate or oblong pyramidal, dense, lobed panicle, 5-15
cm long, the branches subvetticiilate, scabrid. Spikelets 1.5-2.5 mm long,
green, falling entire attached to the pedicel; giumes subequal, subacute
or obtuse, awnless, keel strongly scabrid; lemmas about | mm long, tip
truncate, toothed, awnless; palea almost as long as lemma.

Common in moist situations in Gilgit, Baltistan in Ladakh.

Fl. & Fr : July August.

Distrib. . Mediterranean regions eastward to southern Russia,
Pakistan, India Western Himalaya.

Note : The species occupies an anomalou

™
2% SRR PUASARNS T ASRTUGRG, Sl

its spikelets fall entire with pedicel.

AlRA L.

Annual or perennial herbs. Inflorescence a panicle, open or
contracted. Spikelets ovoid, 2-flowered; rhachila jointed at the base, not

produced beyond lemma. Glumes sub-equal, 3-veined, persistent; lemmas
smaller, lanceolate, thinly coriaceous, S-veined, often 2-lobed; awn dorsal,
geniculate; palea hyaline, 2-veined; callus glabrous; lodicules 2; stamens

3. Grains fusiform, free or adhering to palea.

The genus comprises 8 species in the world; distributed in Europe
and Mediterranean to Iran, now widespread as a weed; 1 species in India
and cold desert.



254 BOTANICAL SURVEY OF INDIA

Aira caryophyllea L., Sp. PL. 1; 66. 1753; Hook.f, Fl. Brit. India
7: 272. 1896; Bor, Grasses 430. 1960,

Slender, annual herb up to 15 em tall. Culms tufted, filiform. Leaves
setaceous, obtuse; ligule lanceolate. Inflorescecne an erect panicle, 3-5
cm long, branches capillary, trichotomously branched; rhachilla jointed
at the base. Sp1kelets 2-flowered, long pedicelled, ovoid, shining; glumes
subequal, 3-veined, ovate, acute, lenger than lemmas, persistent; lemnas
lanceolate, 5-veined, coriaceous, often 2-toothed; keels scabrid; awns dorsal,

geniculate, almost twice as long as lemmas.
QOccasional on loose stony slopes, forming clumps in Lahul, H.P.

Fi. & Fr. : May August.

|:'|..

Distrib. . Europe, Western Asia, North Afrlca introduced into North

AvopPEcURUS L.

Annuai or perennial herbs. Inflorescence spiciform, cylindrical to
capitate panicle. Spikelets laterally compressed, falling entire from the tumid
tip of the short pedicels; rhachiila not produced beyond lemma. Glumes
sub-equal, strongly compressed, membranous to thinly coriaceous, often
connate along the margins below, strongly keeled, 3-veined, usually ciliate
on the keels; lemma membranous or hyaline, margins often connate below,
keeled, with usually a basal or median dorsal awn; palea and lodicules

absent, stamens 2 or 3. Grains laterally compressed.

The genus comprises 36 species in the world; distributed in north
temperate and cold regions; 6 species in India; 3 species in the cold desert.

la. Panicles silky. Glumes aristately acuminate, hirsute with long hairs. Awns
twice as long as the spikelets ... i s A. himalaicus
b.  Panicles not silky. Glumes obtuse or acute, ciliate on the veins and keels.
AWILE VETY SHOTE .. e.oveeesmsanenesssieesrsssesasssssmrnssessnssserass paomeasssassmssssestasantarsessnspareas 2
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2a.  Annual herbs. Panicle cylindric. Spikelets up to 3 mm long. Glumes obtuse

......................................................................................................... A. aequalis
b. Perennial herbs. Panicle broadly oblong. Spikelets 4-6 mm long, Glumes acute

.................................................................................................. A. arundinceeus

Alopecurus aequalis Sobol., Fl. Petrop, 16, 1799; Bor, Grasses 392,
1960, A. aristulatus Michx., Fl. Bor.-Amer, 1: 43, 1R03: Hook.f,, Fl. Brit.
India 7: 238. 1896.

Annual or perennial herbs up to 40 cm tall; culms slender,
geniculately ascending, occasionally rooting from the lower nodes. Leaves
glavcous, linear, flat, upper sheath slightly infiated; ligule 2-5 mm long,
obtuse. Inflorescence a cylindrical panicle, 2-6 ¢m long. Spikelets 1.5-
3 mm long, oblong, green; glumes elliptic, obtuse, hyaline, free or connate
at the base, ciliate on the keel, hairy on the sides; lemma obtuse, as long

as or slightly longer than glume, the margins connate for half their length,
awn median-dorsai.

Comsmon in marshy places, watersides, ditches, shallow water, often
forming swards on drying mud in Baltistan, Ladakh, Deosai Plains, Dras.

Fi. & Fr. : July August.

Distrib. : Europe, temperate Asia, N. America, Pakistan, India,
Western Himalaya from Kashmir to Himachal Pradesh.

Note : 1t is a common grass of watersides, ditches and shallow water,
often forming swards on drying mud.

A. arundinaceus Poir. in Lam. Encycl, Meth. Bot, 8; 776. 1808,
Hook.f., Fl. Brit. India 7: 238. 1896; Bor, Grasses 393, 1960,

Erect, perennial herbs up to 1 m fall; culms with creeping rhizomes.
Leaves linear, blade flat, glabrous; upper sheath slightly inflated; ligule

2-4 mm long, obtuge. Inflorescence a broadly cylindrical, soft panicle, 2-

s e, AXRRARMI SRR I LALRAERD 11
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9 ¢m long, green. Spikelets 4-6 mm long, subsilky; glumes lanceolate, acute,
connaie below, keels and veins covered with silky hairs; lemma as long
as or longer than glume, acute or truncate, the margins connate below,

awn sub-basal, exceeding the tip of lemma.

Common in alpine pastures in Gilgit, Baltistan, Zanskar in Ladakh,

Lahul & Spati.
Fi. & Fr : July August.

Distrib. . Europe, temperate Asia; introduced in N, America, India
in Western Himataya from Kashmir to Garhwal,

Alopecurus himalaicues Hook.f., Fl. Brit. India 7. 238. 1896; Bor,
Grasses 393, 1960.

Erect, perennial herbs up to 80 cm tall, with short rhizome. Leaves

Commen in alpine pastures in Gilgit, Baltistan Thalla La, Skardu
Dras, Zanskar, Suru, Rusi La, in Ladakh.

Fi. & Fr. : July August.

Distrib. : Iran, Afghanistan, Pakistan, India, Western Himalaya.

Nore : 1t is prazed by sheep, cattle, yak and goats.
ANTHOXANTHUM L.

Annual or perennial herbs. Inflorescence a contracted to spiciform

panicle. Spikelets 3-flowered; rhachilla disarticulating above the glumes,
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not or scarcely produced. Glumes herbaceous, empty, petsistent, lowest

| T P aanunnm limieer Tazlalen Py [—
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from above the middle of the back, upper with a geniculate awn from
below the middie, both empty, rarely 1 or both with male flower; uppermost
lemma fertile, bisexual, margins convolute and covering the palea,
emarginate, 5-7-veined; palea 1-veined; lodicules absent; stamens 2. Grains
terete, free within the shining lemma and palea.

The genus comprises about 18 species; distributed in temperate

£
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other temperate regions; 5 species in India, 1 species in cold desert.

Anthoxanthum odoratum L., Sp. Pl, I: 28, 1753; Hook.f,, Fl. Brit.
India 7: 222, 1896; Bor, Grasses 431, 1960,

e

Erect, tufted, perennial herbs 50-70 ¢m tall, sweei scented, especially
when dry. Leaf-blades flat, glabrous to sparsely hairy; ligule 1.5 mm long.
Inflorescence a dense or loose panicle, 2-8 cm long, green or purplish,
pubescent or villous. Spikelets lanceolate, often fascicled, 3-flowered; the
upper awn protruding; glumes ovate to lanceolate, slightly hairy,
membranous, lower 3-5 mm long, 1-veined, mucronate, upper 6-10 mm
long, 3-veined; stetile lemma 3-3.5 mm long, fertile lemma 1.5-2 mm tong.

Occasional on stony slopes in Lahul & Spifi, Himachal Pradesh.
Fi. & Fr. : June July.

Distrib, : Europe and temperate Asia, introduced to N. America;
India Lahul & Spiti in Himachal Pradesh,

ArisTiDA L,

Annual or perennial herbs. Leaf-blades flat or convolute. Inflorescence
a panicle, effusc, contracted or spike-like. Spikelets [-flowered; rhachilla
articulate at the base. Glumes narrow, keeled, 1-veined or rarely lower
3-5-veined: lemma cvlindric or laterally compressed, convolute or involute,
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indurated, glabrous or scabrid, tip

=

roduced into 3-branched awn; palea
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lemma, terete or grooved.

.
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the tropics and sub-tropics; 16 species in India; 2 species in the cold desert.

la.  Tall robust perennial herb, Panicle effuse Glumes awned ... 4. cyanantha
b.  Short slender annual herb. Panicle contracted. Glumes mucronate or acuminate,

HOT AWIED oo rrerrssrrremr et re e eeet ecer e esrsnnre cassere peememerrrerasas A. adscensionis

Aristida adscensionis L., Sp. PL I: 82. 1753; Hook.f.,, Fl. Brit. India
7. 224. 1896, Bor, Grasses 407, 1960.

Annual or perennial herbs up to 1 m tall. Leaf blades linear, smooth
or scaberulous, flat or foided. Inflorescence a contracted panicle, 15-20

cm long, Spikelets pallid, green or purple, 5-6 mm long; glumes unequal,
Jdinear or lanceolate, scaberulous on the keel, emarginate and mucronate

or acute; upper 5-10 mm long, lower 1-3 mm long; lemma 5-15 mm long,

laterally compressed, scabrid on the keel, passing into awn without
constriction or articulation, central branch of the awn 5-20 mm long.
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Distrib. : Cosmopolitan.

A. cyanantha Nees ex Steud., Syn. Pl. Glum. 1: 141. 1854; Hook.f,,
Fl. Brit. India 7: 225. 1896 Bor, Grasses 409. 1960,

Stout, densely tufted, perennial herbs up to 1.5 m tall. Leaf-blades
linear, flat, soon convolute. Inflorescence a loose, open panicle, 30-40 cm
long, branches capillary, flexuous. Spikelets 6-8 mm long, rarely 1.5 cm

long, purple; glumes unequal, lanceolate; keel smooth, lower 8-12 mm
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long, gradually passing into awn, upper 10-15 mm long, bifid at apex with
an awn 5 mm long in the sinus; lemma 8-10 mm long, awned; central
branch of the awn 3-5 mm long.

Common in drier situation in Gilgit in Ladakh,

Fl. & Fr. . May August,

Distrib. : Afghanistan, Pakistan, Nepal, India, Western Himalaya.
ARTHRAXON P. Beauv.

Annual or perennial herbs, Culm slender, often trafling. Leaf-blades
short, broadly lanceolate, cordate and amplexicaul at the base, Inflorescence
a slender, terminal and axillary, subdigitate, rarely single raceme; sessile
spikelets dorsally or laterally compressed, 1-flowered. Lowest glume
membranous to coriaceous, often spinulose, scabrid or muricate, with or
without lateral keels, upper lemma awned from low down on back; palea
minute or absent; stamens 2-3; style short or absent; stigma laterally exerted.
Grains terete. Pedicelled spikelets variable, as like as sessile or completely
suppressed.

The genus comprises about 25 species in the world! distributed in
World fropics, chiefly in India; 21 species in India; 1 species in the
A
[ "1

Arthraxon prionodes (Steud.) Dandy in Andrews Fl. PL. Sudan 3:
399, 1956; Bor, Grasses 101. 1960. Andropogon prionodes Steud., Syn.
Pl. Glum. 1. 383. 1854,

Perennial herbs up to 50 em tall. Culms coveted with silky scales
at base. Leaf-blades lanceolate-ovate, tuberculate-ciliate on the margins,
setaceously acuminate; ligule membranous. Inflorescence of 2-8 racemes;

laterally compressed, 4-6 mm long, narrowly lanceolate; lower glume
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10 a hyaline lemma; upper floret fertile, lemma hyaline, awn geniculate,
8-15 mm long; palea minute or absent.

Occasiconal in shady places on rocky slopes in Lahul, Himachal
Pradesh.

Fi & Fr. : June September.

Distrib. : Tropical East Africa, Sudan, Pakistan, China, Thailand,
India Lahul & Spiti in Himachal Pradesh

Note : The species is often confused with 4. lanceclatus (Roxb.)
Hochst, which is confined to South India. A. lanceolatus has the lower
glume of sessile spikelet flat on the back.

Arunno L.
Tall, stout, rthizomatous, perennial herbs. Leaves cauline; blades broad
and flat; ligule membranous, margin minutely ciliolate. Inflorescence a large,
plumose, profusely branched panicle. Spikelets few-flowered; all florets

farttla Ar unper radiirads rharhilla nr1ai1rnue or chnrtly haoivr inintad at tha
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base; glumes sub-equal, 3- 5-vemed, scarious; lemma membranous, 3-7-
veined, plumose below middle, acuminate or 2-fid with a short awn in
the sinus; palea hyaline, 2-veined, ciliate on the veins; lodicules 2; stamens
3; stigmas plumose. Grain oblong.

The genus comprises about 12 species in the world; distributed in
the tropical and temperate regions; 1 species in India and also in the cold
desert.

Arundo donax L., Sp. P1, 1: 81. 1753; Hook.f,, Fl, Brit. India 7:
302. 1896; Bor, Grasses 413. 1960.

Tall, rcbust perennial herbs up to 3 m tall, with creeping woody
thizome. Leaves distichous, linear-lanceolate, glabrous, smooth, base
amplexicaul, tapering from base to the tip. Inflorescence large, decompound
thyrsiform panicle, 30-60 cm Iong, silky hairy. Spikelets green or yellowish,
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3-4-flowered, 10-15 mm long: glumes subequal, oblong- lanceolate, 3-veined,
10-12 mm long; lemmas lanceolate, 3-5-veined, acuminate or 2-fid with
a short awn in between, dorsally hairy below the middle; palea hyaline,
2-keeled, ciliatz on the keels.

QOccasional in moist places along roads, ditches, riverbanks in Ladakh
and Lahul & Spiti.

Fl. & Fr. : May October.

Distrib. : Tropical Asia, Medeterranean regions eastward to Burma,
N. Africa; introduced into many parts of the world; India, from Kashmir

to Himachal Pradesh.

Note : The species is quite similar to Phragmites which can be
distinguished by the glabrous lemmas and the sitky beard at the bases
of the Jowest panicle branches. The ligule in Arundo is membranous
while in Phragmites it is a fringe of hairs,

AveEna L.

Annual herb. Leaves vsually flat. Inflorescence an effuse, nodding
panicle or contracted. Spikelets 2-6-flowered, lower 1-3 bisexual, upper
reduced, terminal barren; rhachilla jointed at the base, disarticulating above
the glumes; glumes subequal, herbaceous to membranous, 3-11-veined,
rounded on the back; lemmas coriaceous, rounded on the back, 5-9-veined,
2-toothed or cleft, awned from the back; below the cleft, awn reduced
or absent in cultivated species; palea 2-keeled; lodicules usually 2-fid;
Stamens 3; stigmas 2; ovary hairy. Grains free or adherent to the pales.

The genus comprises about 25 species in the world; chiefly
Mediterranean and Middle East, extending to northern Europe and widely
introduced to other temperate regions; 15 species in India; 3 species in
cold desert.

It is allied to Helictotrichon Besses ex J.A. Schult & LH. Schult.

from which it can be distinguished by its annual habit and smooth rounded
glumes.
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1a. Lemmas with two apical awns or bristles........eiinns A. barbata
b. Lemmas without apical awns or Bristles ... eeccccrisrnaanns 2

3 Rhachilla articulated between the Florets . vieeies A. fatua
b.

Rhachilla not articulated between the florets. 4. stenﬁs ssp. ludoviciana

Avena barbata Pett. ex Link in J. Bot. Gottingen 2: 315. 1799, Bor,
Grasses 433, 1960, A. barbata Brot,, Fl. Lusit. t; 108, 1804, Nom illegit.;
Hook.f,, Fl. Brit. India 7: 275. 1896.

Annual, softly tomentose herbs up to 1 m tall; culms erect or
ascending. Leaf-blades sparsely hairy to ciliate; ligule 2-4 mm long, tom.
Inflorescence a subsecund panicle, 20-30 e¢m long; branches smooth or
faintly scaberulous. Spikelets 1.5-3 cm long, 2-flowered, the rhachilia
articulated beneath each floret; glumes lanceolate, acuminate, 9-veined;
lemmas !-2 cm long, densely hairy below the middle, scabrid or asperulous
on the veins above, 2-toothed at apex, teeth aristulate with bristles 3-12

mm long; awn 3-6 c¢m long, geniculate.
Commen as weed of cultivation in Ladakh and Lahul & Spiti.
Fl. & Fr. : May June.

Distrib. © Southern Furope, Mediterranean regions eastward to Nepal

and southern Russia, Pakistan, India, Western Himalaya.

A. fatua L., Sp. PL. 1; 60. 17533 Hook.f., F1. Brit. India 7: 275.
1896; Bor, Grasses 434. 1960. 4. sativa L. var. sericea Hook.f., Fl. Brit.
India 7: 275. 1896,

Annual herbs up to 1 m tall; culms erect or geniculately ascendiog,

stout: nodes hairy. Leaf-blades flat, scaberulous; ligule 2-5 ¢m long, tom.
Inflorescence narowly to broadly pyramidal, nodding panicles, sometimes
subsecund, 10-40 cm long, branches spreading all round, scabrid. Spikelets
pendulous, 2-2.5 cm long, 2-flowered; the rhachilla articulated beneath
each floret; glumes lanceolate, acute, 9-veined; lemma 1-2.5 cm long,
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bearded with long fulvous hairs, green and rough above, 2-toothed at apex;
awn 2.5-4 cm long, geniculate, the column dark hrown.

Common weed of cultivation in Ladakh and Lahul & Spiti.

Distrib, : Burope, Western and central Asia; introduced to many
Countries; Pakistan, india, Western and eastern Himalaya.

Avena sterilis L. ssp. ludoviciana (Dur.) Gill & Magne, Fl. Fr,
ed. 3, 532. 1875, A. ludoviciana Dur. in Buil. Soc. Linn. Bordeaux 20:

[ Yl

4]. 1855; Bor, Grasses 434. 1960,
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blades glabrous, rough; ligule 2-5 mm long, torn. Inflorescence a loose,
subsecund panicle, 15-20 cm long; branches scabrid. Spikelets 2-3 cm
long, 2-3-flowered; rhachilla articulated above the glumes and not between
the florets; glumes lanceolate, acute; lemmas 1,5-2 em long, densely hairy
with jong stiff hairs and finally dark brown in the lower two-third,
scaberulous above, 2-toothed at apex; awn 3-4 ¢m long, geniculate, the
column dark brown to blackish.

Fi. & Fr. : May June.

Distrib. : Mediterranean region and the middle East, eastwards to
Pakistan, India Western Himalaya.

BotHrRIOCHLDOA O. Kuntze

With more than 8 ssﬂc plkelets, wuthout homogamous sptkelet pairs;
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internodes and pedicels linear, hyaline with thickened margins, Spikelets
sessile and pedicelled, dorsally compressed; glumes broadly convex to
concave, sometimes with 1-3 circular pits; lemma entire, rarely bilobed,

with & glabrous awn, rarely awnless, stamens usualty 3. Grains oblong,
slightly dorsally compressed.

The genus comprises about 35 species in the world; distributed
throughout the tropics; 16 species in India; 2 species in the cold desert,

la.  Lower glume of sessile spikeleis with one or two pits
b, Lower glume of sessile spikelets without pits

............ B. pertuza
..................... B, ischaemum

Heslop-Harrison (Phytomorph. 11: 378-383. 1961) believes that the
glume-pits play a part in cleistogamous flowering by obstructing the
emergence of the anthers.

The boundaries between Bothriochloa, Capillipedium Stapf and
Dichanthium Willemet. are somewhat blurred. De Wet & Harlan (Am.
J. Bot. 53. 94-98. 1966; Taxon 19: 339-340. 1970) have advocated uniting
the three genera and accepting the oldest name Dichgnthium. Clayton (Kew
Bull, 32! 1-4, 1977) and Jain & Deshpande (Bull. Bot, Surv. India 20;
133-135. 1978) supported this merger.

Bothriochloa ischaemum (L.) Keng in Contr. Biol. Lab. 8ci. Soc.
China, Beot. Ser. 10: 201, 1936; Bot, Grasses 108. 1960. 4ndropogon
ischaemum L., 8p. PL. 2: 1047. 1753; Hook.f,, Fl. Brit. India 7: 171, 1896,

Perennial, tufted herbs up to 60 cm tall; culs erect or geniculately
ascending, nodes naked or bearded. Leaf-blades linear, Inflorescence
composed of 5-15 subdigitate racemes; racemes silky, 4-6 cm long, rhachis
glabrous. Sessile spikelets 3-5 mm long, oblong-lanceolate; lower glume
oblong, chartaceous, 5-7-veined, hairy below the middle, without pit, keels
rigidly ciliate; upper giume lanceolate, mucronulate; lemma oblong-
tanceolate, acute, ciliate; awn 1.5-2 cm long. Pedicelled spikelets darker
than sessile; lower glume lanceolate, S-veined; upper linear-tanceoiate, 5-
7-veined; lemma linear-oblong, obtuse, ciliate.
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Common on slopes, along reads in Gilgit. Baltistan, Dras, Skardu
in Ladakh, Gondhla in Lahul & Spiti.

Fi & Fr. : May October.

Distrip. : Southern Europe, N. Africa, eastward to Pakistan, India,
Western Himalaya.

Note : This species is reported to introgress with B. bladhii (Reiz.)
Blake (De Wet & Harlan in Am. J. Bot. 53: 94-98. 1966) and the hybrid
often resembles the southeast Asian var. songorica.

Bothriochloa pertusa (L.} A, Camus in Anals. Soc. Linn. Lyon,
n.s. 76: 164, 1931; Bor, Grasses 109. 1960. Holcus pertusus L., Mant.
Pl 2; 301. 1771, Andropogon pertusus (L.} Willd,, Sp. Pl. 4(2): 922. 1806;
Hook.f., Fl. Brit. India 7: 173. 1896.

Stoloniferous, perennial herbs up to 40 cm tall; culms tufted, often
creeping and rooting from lower nodes, usually ascending from a leafy

shorter than the upper and crowded at
the base; ligule membranous truncate. {nflorescence of 3-8 subdigitate,
shortly pedunculate racemes; racemes pale or purplish, 2.5-5 ¢m long,
silky. Sessile spikelets narrowly elliptic, 3.5-4.5 mm long; lower glume
cartilaginous, hairy below middle, pitted above the middle; awn 1.5-2 cm
long; palea minute or absent, Pedicelied spikeiets like the sessite, male
or neuter; lower glume pitted or not; keel ciliolate, lower lemma linear

oblong, upper lemma short or absent.

S

Common along roads, on grassy slopes in Ladakh, Dras and Lahul
& Spiti; a sward-forming species,

Fl. & Fr. : July August.

Distrib. : Tropical Asia, Africa, Australia, Pakistan, India,
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Note : It is highly esteemed as a fodder and can also be made into
hay. It will stand up to constant grazing and trampling and is drought
resistant.

Bracuyromium P. Beauv.

Rhizomatous, perennial herbs, rarely annual. Leaves flat or convolute.
Inflorescence a linear, loose raceme; spikelets few, rarely I, born single
on divergent pedicels. Spikelets 5-20-flowered, subterete to slightly laterally
compressed; rhachilla elongate and jointed below the lemma. Glumes
opposite, herbaceous to membranous, 3-9-veined, rounded on back, obtuse
to shortly awned, lemmas herbaceous to membranous, 7-9-veined, rounded
on back, with a terminal awn or mucro; palea ciliolate on the keels;
lodicules ciliate; stamens 2-3. Grains linear oblong, adherent to palea.

I.IIB Beimis L-Umpl'lhi:b EDD\.I.]. lD EP‘UEIGS lil Lﬂl‘: WUTiEI., Hlﬂlﬂl.}' 1].'!. EH.E
Mediterranean regions, extending into temperate Europe and Asia and
troplcat mountains of the both hemispheres; 3 species in India; 1 species
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Slender, tufted, perennial herb up to 1 m tall. Leaf-blades flat, usually

loosely hairy or scaberulous; sheaths loosely hairy; ligule short, obtuse,

Inflorescence a raceme, 5-15 ¢m long, nodding. Spikelet cylindrical, oblong
or lanceclate, 2-4 ¢m long, many-flowered; lower glume lanceolate,
subulate, 6-8 mm long, shorter than upper; upper glume oblong-lanceolats,

acute, acuminate or shortly awned; lemma 7-11 mm long, 7-veined gradually
narrowed into a slender awn; awn 1-1.5 em long,

Frequent along roads, on slopes in Gilgit, Ladakh, Lahul & Spiti,

Fi. & Fr. . July August.

Distrib, : Europe, temperate Asia and the mountains of tropical Asia,
India, Western Himalaya.
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Briza L.

Annual or perennial herbs. Leaf-blades flat or convolute. Inflorescence
a lax or loosely contracted panicle. Spikelets many-flowered, laterally
compressed or globose, pendulous, rhachilla jointed at the base. Glumes
subequal, scarious, 3-9-veined, persistent; lemmas broader, acute or shortly
awned, sometimes obtuse, cuspidate or bilobed, margin broad membranous
on upper half or all along, clasping floret above and sometimes with basal
auricles or lateral wings; palea hyaline, 2-keeled, keels often winged;
lodicules 2; stamens 1-3. Grains ovoid, dorsally compressed, closely invested

by

The genus comprises about 20 species in the world; distributed in
temperate regions, chiefly in Europe and S, America, widely naturalised
elsewhere; 3 species in India; 1 species in cold Desert,

Briza media L., Sp. PL. I: 70. 1753; Hook.f.,, Fl. Brit. India 7: 336.
1896; Bor, Grasses 528. 1960,

Tufted petenniai herbs up to 30 cm tall; with short rhizome. Leaf-
blades flat, scabrid on margins; upper sheath inflated; ligule very short.
Inflorescence a loose, nodding panicle, 4-15 ¢m long: branches long,
capillary, horizontal; spikelets bomne on capillary pedicels. Spikelets broadiy
elliptic to ovate, 4-7 mm long, 4-12-flowered, green or purplish; glumes
shorter than Jemma, subequal, 3-5-veined; lemmas 3.5-4 mm long, very
broad, deeply concave, obtuse, acute or shortly awned; palea often broad,
flat, hyaline.

Rare on slopes in Baltistan, Ladakh, Rohtang slope, Lahul &
Spiti.

Fl. & Fr. : June August.

Distrib. © Europe eastward to Pakistan, India Western
Himalaya,
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Bromus L.

most of their length, usually hairy. Inflorescence a large and open panicle,
sometimes dense and contracted. Spikelets many-flowered, laterally
compressed; rhachilla jointed below the lemma, not produced beyond the
lemma. Glumes herbaceous, unequal, 1-5-veined; lemmas herbaceous to
sub-coriaceous, sometimes with membranous margins, well exerted from
the glumes, entire, bidentate or bilobed, mucronate to long awned; palea
2-fid or 2-toothed, keeled, keel scabrid or ciliate; lodicules 2, entire or
cleft; stamens usually 3; ovary hairy at the tip. Grains linear-oblong,
adherent to palea.

The genus comprises about 150 species in the world; distributed in
temperate regions of both hemispheres, chiefly in the north; 18 species
in India; 11 species in cold desert.

la. Lemmas or atleast upper temma 3-awned, widened above the middle into

a very distinet, obtuse angle ..o B. danthoniae
b. Lemma l-awned or rarely awnless or 3-awned but then lemma not

et A e ol
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2a. Spikefets avate, lanceolate, or elliptic. Lower glume 3-7-veined; upper glume

Se-VEIMED ..o ere e s e e e e e e rnr e e e 3
b.  Spikelets oblong or wedge-sheped. Lower glume 1-veined; upper glume 3-
VEIIEE ettt bt e et ea b bR e R R s et et e 7

3a.  Panicle dense; branches and pedicels much shorter than the spikelets....,
. 8. scoparius

b.  Panicle lax, atleast some branches and pedicels as long as or longer than

the spikelets d
d4a.  Panicles erect; pedicels as long as the spikeiets ..o B. lanceolatus
b.  Panicles nodding; pedicels longer than their spikelets.....oocoerieeeennee 5
5a. Spikelets 3«5 ¢m long. Lower glumes 9-11 mm long............ B. oxvodon
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6a. Lemma coriaceous, with inconspicuous veins and blunt teeth. Awns usualfy
strongly reflexed ... 8. japonicus

b. Lemnma papery, with conspicuous veins and acuminaie teeth. Awns usually

straight and erect B. pectinatus

7a. B I ZOMBIOIS eIDE .. ooiereerierrerirriststrsasasmeneeeseersesssessaesassnter i et saemeasmtmessemsnte e res R
B, NON-ThiZomatous BB ittt ser e e se e e s e aesbessrees ettt ere e ssesmnentssen s 10
8a. Rhizome short, Plants densely tufted ............ov i rcinincennnins B. ramosus
b. Rhizome long, creeping. Culms few or solitary......cocoovvive e reciniee e 9
9a. Lemmas densely hairy on the back and on the side veins.... 8. confinis
b.  Lemmas glabrous or scabrid with minute appressed bristles .. B. inermis
108, Awns 4-6 times the length of the lemma ..o B, gracillimus
b. Awns 1.2 times the length of the lemma .........ocooeieenerinnes B. lectorum

Bromus confinis Nees ex Steud., Syn. PL. Glum. 1: 310. 1854. B.

inermis Leyss. var, confinis (Nees ex Steud.) Stapf in Hook.f., Fl. Brit
India 7: 358, 1896; Bor, Grasses 455. 1960.

Perennial herbs up to 1 m tall, with creeping rhizome. often

stoloniferous; culms solitary or loosely tufted; nodes usually pubescent.
Leaves pubescent, finely acuminate; sheaths striate, densely pubescent;
ligule truncate toothed. Inflorescence usually a simple raceme, 8-12 ¢m
long. Spikelets oblong-lanceolate, densely pubescent, purplish, several-
flowered; glumes narrowly lanceolate, pubescent; lower 5-8 mm long, 1-

veined; upper 7-10 mm long, 3-5-veined; lemmas oblong-lanceolate, the

palea ciliate on the back and keels,

Occasional on slopes in Gilgit, Dras, Baltistan, Ladakh, Keylong,

Lahul & Spiti.

Fl. & Fr. : July August.

Distrib. : South west Asia from Iran to India, Western Himalayas

mainly at high altitudes.
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Mata - Tt g eimilar in and interorades with B ipermiie diffemneg mainly
dvade | I1 IS SHTMAAT o anc miergrades willl &, Ixnermls, difienng mamly

by the combination of long awn, hairy spikelets and pubescent sheaths
and blades

Bromus danthonine Trin. in C.A. Mey., Verz. Pfl. Cauc. 24. 1831;

Bor, Grasses 453, 1960, 8. macrostachys Desf. var. irigristatus Hask.
in Flora, Jena 62: 155. 1879; Hook.f., Fl. Brit. India 7: 362. 1896.

Fig. 37.

Annual herbs up to 45 cm tall; culms erect or geniculately ascending.
Leaves linear, acute or subacute, hairy; sheaths pubescent; ligule ovate,
facerate. Inflorescence an ovate or obovate-oblong, loose or contracted
panicle, 5-10 cm long, sometimes reduced. Spikelets elliptic to oblong,
pale green, §-8-flowered, 1.5-3.5 cm long; lower glume broadly lanceolate,
5-8 mm long, 3-5-veined; upper glume oblong, 6-9 mm long, 7-9-veined;
lemmas elliptic to obovate-oblong, lower with hyaline margins, 9-11-veined,
l-awned, upper lemma 3-awned, awns from the back below the tip; usually
purplish, the central 15-25 cm long, reflexed, the lateral 4-10 mm long;
palea ctliolate on the keels.

Common in drier conditions in Ladakh, Lahul & Spiti.
Fl. & Fr. . June July.

Distrib. : Middle east to southern Russia, Tibet, India, Western

Tr e e B
riHiarayd.
ATada ¢+ Tha awsee LAaalbs sasy hanAdaamaa et marsmla arrnes and anla
AYLAAE . 1IlW E-Iﬂ-ﬂﬂ IV "‘QI.J 1IAEIM 2L ¥FLEIL Ful lw CYYLIO Ollud p'nu:
green lemmas with silvery hyaline margins.

B. gracillimus Bunge in Mem. Acad. Sci. Petersb. Sav. etr. 7: 527.
1851; Bor, Grasses 454. 1960. B. crinitus Boiss. & Hohen in Boiss., Diagn.,
ser. 1.2 {13): 64. 1854; Hook f., Fl. Brit. India 7: 359. 1896.

. { hert .5 o ’ faccid. hairy:

sheath pubescent; ligule ovate, lacerate. Inflorescence a stiff, ovate panicle,



271

FLORA OF COLD DESERTS OF W. HIMALAYA

Fig. 37. Bromus danthoniae Trin.
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4-10 cm long, loose and open, branches 3-S-nate. Spikelets pale green,
elliptic, 4-6-flowered, 5.5-8.5 mm long; lower glume lanceolate, acute,
hyaline on sides, I-veined; upper glume broadly lanceolate, 4-5.5 mm long,
tip and margins hyaline, 3-veined; lemmas oblong, obtuse, strongly involute,
5-7-veined, ciliolate on the margins, minutely 2-toothed with a straight
awn 1-2 cm long, terminal or subterminal; palea ciliolate on the keels,

Common on dry alpine slopes in Zanskar, Baltistan, Dras, Rupshu
Ladakh, Keylong, Lahul & Spiti.

Fl. & Fr. : April July.

Distrib. : Persia, Turkestan, Iran eastward to India, Western
Himalaya.

Bromus inermis Leyss., Fl. Hal. 16. 1761; Bor, Grasses 4535, 1960,
B. inermis Leyss. var. villosus (Mert. & Koch.) Beck, Fl. Nieder. Osterr.

1: 106. 1890,

Perennial rhizomatous herbs up to I m tall; culms solitary or loosely
tufted. Leaves giabrous or sparsely ciliate on the margins; sheaths giabrous
or shortly pubescent. Inflorescence a dense panicie, sometimes loose and
open, 10-20 ¢m long, several-flowered; glumes lanceolate, lower 3.5-6
mm long, 1-veined, upper 5-10 mm long, 3-veined; lemmas oblong-
lanceolate, lower 8-12 mm long, 5-7-veined, sometime sparsely hairy at
the base, truncate at the apex, 2-toothed, awnless or shortly awned; palea

ciliate on the back and keels or glabrous on the back.

Common on alpine slopes, grassy places in Baltistan, Dras, Ladakh,

Sissu. Lahul & Spiti.
Fl. & Fr. : July August.

Distrib. : Europe, temperate Asia, India Western Himalaya.

Note : It is an useful fodder grass.
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Bromus japonicus Thunb. ex Murr., Syst. Veg. 119. 1784; Bor,
Grasses 455, 1960. B. patulus Mert. & Koch, in Roehl, Deutsch. Fl.,
ed. 3. 1(2): 685, 1823; Hook.f., Fi. Brit. India 7: 361. 1896, incl. var.
microstachya Stapf in Hook.f,, l.c.

Annual herbs up to 60 cm tall; culms erect or geniculately ascending.
Leaves linear, acute or subacute; sheaths pubescent; ligute ovate, toathed.
Inflorescence a linear-oblong panicle, lax and spreading, 6-15 cm long,
often nodding, branches and pedicels long filiform, flexuous, Spikelets
oblong-lanceolate, pale green, 1.5-3 cm long, several-flowered; lower glume
lanceolate, pubescent or scabrid, 4.5-6 mm long, 3-veined; upper oblong-
lanceolate, 5-7.5 mm long, 7-veined; lemmas elliptic-oblong, lower 7.5-
10 mm long, coriaceous, margins hyaline, 7-veined, 2-toothed at apex,
awn subapical, 5-7 mm long; upper lemma with awns 8-10 mm long; palea
ciliolate on keels.

Comman on slopes in Baltistan, Skardu, Ladakh, Khoksar, Lahul
& Spiti.

Fi. & Fr. : July August,

Distrib. . Europe, eastward to Japan, introduced in N. America and
elese where; India, Western Himalaya.

B. lanceolatus Roth, Catalect. Bot. 1: 18, 1797. B. macrostachys
Desf., Fi. Atlant. 1: 96. t. 19/2, 1798; Bor. Grasses 456. 1960.

Annual herbs up to 60 cm tall; culms erect or geniculately ascending.
Leaves linear; sheaths pubescent; ligule ovate, lacerate. Inflorescence a
narrow dense panicle, 5-15 cm long, branches short, erect. Spikelets €lliptic-

4 cm long, several-flowered; lower glumes lanceolate, 7-9 mm
long, 3-veined, upper oblong, 9-11 mm long, 5-veined; lemmas elliptic,
lower herbaceous, 1-1.5 cm long, margins hyaline, 7-9-veined, 2-toothed
at apex, awn subapical, 1.5-2.5 ¢m long, reflexed and twisted at maturity;

palea ciliolate on the keeis.
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Common on slopes in Ladakh and Lahul & Spiti.
Fl. & Fr : July August.

Distrib. : Europe, Mediterranean regions; Middle East, Central Asia;
India, Western Himalaya.

Nore : It is quite similar to B. pectinatus but in latter case panicle
is quite open, and awns are straight. B. lanceolarus is also allied to B.
oxyodon. Stapf (in Hook.f,, Fl. Brit, India 7: 362, 1896) considers the plants

occwTing in Indian region as var. trigristatus and the type var. distributed
30 Rdaditammoanit pacisor Daeos o
1 I¥lABIt el LIl I.U'Elull’ Lwiali

Bromus oxvodon Schrenk in Bull. Scient, Acad, Sci. Petersh, 10

355. 1842; Hook.f., FL. Brit. India 7: 361. 1896; Bor, Gras:

Annua) herbs up to 60 cm tall; culms erect or geniculately ascending.
Leaves linear, hairy; sheaths pubescent; ligule ovate, lacerate. Inflorescence
a loose, spreading, stiff panicle, 5-20 cm long; branches 2-5-nate, scabrid,
1-4-spiculate. Spikelets pale green, linear-oblong, 3-5 cm long, 5-10-

flowered; glumes scabrid with appressed hairs, lower lanceolate, 8-10 mm

lang, 3-veined; lemmas oblong-lanceolate, 9-}2 mm long, 5-7-veined;
lemmas oblong-lanceolate, herbacecus, margins hyaline, 7-veined, 2-toothed

at apex, awn subapical, flaftened at base, 1.5-3 cm long, reflexed and

stightly twisied at maturity; palea ciliciate on keels.

in Lahul & Spiti.
Kl & Fr. : May August.

Distrib, : Central Asia from Afghanistan to Pamir, Tien Shan, Western
Mongolia, India, Western Himalaya.

Note ' It is quite similar to B. pectinatus, especially when young
but can be distinguished by its longer glumes, longer and strongly reflexed
awns and more open panicle suffused with pruple.
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Bromus pectinatus Thunb., Prodr. Fl. Cap. 1: 22. 1794. B. parulus
Mert. & Koch var. falconeri Stapf in Hook.f, Fi. Brit. India 7: 361. 1896,
B. parulus Mert. & Koch var. pectinatus (Thunb.) Stapf in Hook.f., lc.
B. gedrosianus Penzes in Bot. Kozl, 33: 111. 1936; Bor, Grasses 454.
1960,

Annual herbs up to 60 ¢m tall; culms erect or ascending. Leaves
linear, flaccid, hairy above; sheaths pubescent; ligule ovate, toothed.
Inflorescence a very loose, nodding or erect panicle with ascending
branches, villous, 5-20 c¢m long; branches and pedicels filiform and flexuous,
Spikelets lanceolate, 4-10-flowered, 1.5-3 cm long, scaberulous or
puberulous; lower glume lanceolate, 1-3-veined, 5-8 mm long; upper 3-
J-veined, 7-10 mm long; lower lemma 8-15 mm long, herbaceous with
hyaline margins, 5-7-veined, acutely 2-toothed, awn arising 2-3 mm below
the hyaline tip, awn 7-15 mm long; palea with pectinate-ciliate keels.

Common on dry slopes in Gilgit, Baltistan, Ladakh; Mulbekh,
Karakoram, Darcha in Lahul & Spiti.

Fi. & Fr. : June September,
Tulca. 'L . Tormmin = Paleton;m doa T rud .ﬁ_,-.L:_ o n AL .
LANEF D, . I'.'.-l..l.lUpt:, I'JUUH-H, L*I-IIIUFH‘I W L y¥ply Aladabia, o. Alllba, Lldll,

Afghanistan, Pakistan, India Western Himalaya.

B. ramosus Huds., Fl. Angl. 40. 1762; Bor, Grasses 456. 1960, B.
asper Murr., Prodr. Stirp. Gotting. 42. 170. 1762; Hook.f,, Fl. Brit. India
7: 358, 1996,

Perennial herbs up to 1.5 m tall; culms logsely tufted, Leaves flacceid,
hairy above margins, scabrid; sheaths retrorsely hirsute; ligute obtuse
cilioiate. Inflorescence a lax, nodding, very wide panicle, 15-40 cm long;
branches 2-nate or lower 3-5-nate, lowest hranches with a ciliate scale
at the base; pedicels 5-30 mm long. Spikelets linear-oblong, green, 5-10-
flowered, 2-4 ¢m long; lower glume linear-lanceolate, 6-8 mm long, 1-
veined, upper glume broader, 9-11 mm long; 3-veined, mucronate or shortly
awned; lower lemma 10-12 mm tong, 7-veined, hairy on the margins and
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veins, awned; awn 4-7 mm long, terminal or subterminal; palea
obtuse, keels ciliate,

Common in shady places, alpine slopes in Gilgit, Ladakh, Tandi, Lahul
& Spitt.

FI. & Fr. : June August.

Distrib. : Europe, Western and Central Asia, India, Western Himalaya,
Sikkim,

Bromus scoparius L. Cent. P1. 1: 6. 1755; Hook.f., Fl. Brit. India
7: 360. 1896; Bor, Grasses 456. 1960.

Annual herbs up to 50 cm tall; culms uspally erect. Leaves linear,
with scattered stiff hairs; sheaths glabrous or hirsute; ligule truncate, toothed.
Inflorescence a dense, oblong compact panicle, 4-7 cm long, occasionally
interrupted. Spikelets cltiptic-oblong, 7-10-flowered, 1-2.5 ¢m long, densely
fascicled; lower glumes ovate-lanceolate, 4-7 mm long, 3-5-veined; upper
glumes elliptic, 4.5-8 mm long, 5-7-veined; lower lemma 6-11 mm long,
Herbaceous with hyaline margins, 7-veined, 2-toothed, awned from between
the tooth; awn 5-15 mm long, recurved at maturity, upper longer than the
lower; palea obtuse, keel loosely long ciliate.

Common on slopes in Dras, Ladakh, Lahul & Spiti.

Fl. & Fr. : April  July.

Distrib, : Europe, Mediterranean region, eastward to India, Western
Himalaya.

B. tectorum L., Sp. P\. 1: 77. 1753; Hook.f., Fl. Brit. India 7: 359.
1896, Bor, Grasses 456. 1960. B. gbortiflorus St. Amans, FI. Agen. 44,
1821; Hook.f.,, Fl. Brit. India 7; 359, 1896,

Annual herbs up to 50 cm tail; culms erect or ascending. Leaves
linear, acute, flaceid, hairy; sheaths pubescent; ligule ovate, lacerate.
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Infloresconce a loose or dense, erect or nodding, often secund panicie,
1-2 cm long. Spikelets wedge-shaped, 4-8-flowered, upper 1-3 florets
sometimes aborted, 2.5-4 ¢m long including the awns; lower glume
lanceolate 5-8 mm long, margin silvery hyaline, usually 1-veined; lower
lemma 1-1.5 ¢m long, involute, herbaceous with hyaline margins, 7-veined,

2-toothed at apex, awned from between the teeth; palea-keels ciliolate.

Common in waste places, drier sloeps, on deseried walls and roofs
in Gilgit, Zanskar, Namikala, Baitistan, Kharbu, Shyck in Ladakh.

FL & Fr : April  June,

Distrib. : Central Europe, Mediterranean regions, throughout Middle
East, Central Asia, Siberia, eastward to China, India, Western Himalaya.

CALAMAGROSTIS Adans.

Perennial herbs; often tufted. Leaf-biades flat or convolute.
Inflorescence a contracted to spiciform or capitate panicle, rarely open.
Spikelets 1-flowered, not jointed on the pedicels; rhachilla jointed at the

base, produced or not beyond lemmas, disarticulating above the glumes.
Glumes 2, equal or unequal, membranous, l-veined, persistent; lemma 1,
tiyaline, membranous to coriaceous, rounded or keeled, 5-veined, truncate-
denticulate or bifid, awned from the back or from the sinus of the lobes
or from the tip; palea sometimes minute or absent; lodicules 2; callus

bearded with white hairs, shorter than to longer than the florets; stamens

3. Grains free within the lemmas.

The genus comprises about 270 species in the world; disirtbuted in
temperate regions and tropical mountains; 20 species in India; 10 species
In the cold desert.

The separation of Calamagrostis and Deyeuxia Clarion ex Pal on
the basis of scabrid lemma and penicillate rhachilla extension is unreliable
and the modern views {Tzvelev, Poceae, Flora URSS 297. 1976; G.C.S.
Clarke in Tutin er af. F). Eur. 5.236, 1980) do not recognise them as distinct.
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1a.  Rhachiila not produted ... e e et 8
b, Rhachilla produced ... v s e e e 5
Za. Awns of the lemma basal of MedIan ..o C.epigejos
b.  Awns of the jemma terminal or subterminal ... 3
3a.  Awns exerted. Palea as long as or slightly shorter than lemma ... C. emodensis
b.  Awns included or very shortly exerted. Palea half as long as the lemma ot
SHGIEIY JONBET ...ovvemerercie ittt st rs s v r e sa s peaps semnens 4
4a,  Panicle very lax, green or purplish, 12-40 cm Yong .. C. pseudophrgmites
b.  Panicle very demse, dark purple or golden yellow, 4-10 ¢m long ...vceureee.
s O, pieudophragmites var. tartarica
5a. Rhachilla very shortly produced, not penicellate............. C. garhwalensis
b,  Rhachilla well produced, peniceliate ... e 6
Ba. Awns of the lemma basal ... e et et 7
b.  Awns of the lemma from the middie of the dorsal surface or terminal .. 8
7a.  Anthers 1.5-2 mm 0Dg . o st e C. decora
b.  Anthers 2.5-3.5 MM J0NE....ccoomirrimrcmrirsmrmemrr e C. holciformis
8a. Awns of the lemma terminal.......cccoovniniiin e, C. stoliczkai
b.  Awns of the lemma from the middle or slightly above it e g
9a. Lemma 2-taothed at the tip. Awn sub-median ................. C. scabrescens
b. Lemma 4-toothed or sub 4-aristate. Awn sub-ferminal from the hase of the
ot F oYY Y Ay X
RAFLILIN cacsditssmusmssnlarssamsarabdrssnbsamassannsasnantannnansuansanavantéad kAl lanamuaumanannmwpagpupunn s LFHRLIPL RS
Calamagrostis decora Hook.f,, Fl, Brit, India 7: 260. 1896; Bor,
Grasses 395. 1960.

Tufted perennial herbs up to | m tall; with creeping rhizome; culms

slender. Leaves linear, long, flat; ligule 4-5 mm long, oblong, rounded;
inflorescence a loosely branched, pale green panicle, 8-15 cm long. Spikelets
5-6 mm long; rhachilla prolonged beyond glumes and densely penicillate;
glumes subequal, lanceolate, acuminate, scaberulous, 3-veined: lemma

shorter than glumes, glabrous or scaberulous, 4-toothed at apex, awn
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subbasal, exerted, 2.5-4 mm long; patea as long as the glumes; callus-
hairs as long as the lemma.

Fi. & Fr. : July Augusl.

Distrib. . Kashmir (Endemic).

Note : This species seems to be a transitional species between
Calamagrostis and Deyeuxia by showing characters like long callus hairs,
scaberulous lemma, and markedly prolonged penicillate rhachilia.

Calamagrostis emodensis Griseb. in Nachr. Ges. Wiss, Gottingen

1868: B(. 1868; Hook.f,, F1. Brit. India 7: 261. 1896; Bor, Grasses 395.
1960.

Tufted perennial herbs up to 1 m tall; with creeping rhizome; culms
stout, erect. Leaves broadly lanceolate, flat, scabrid above, glaucous; ligule
1-3 mm long, oblong, membranous. Inflorescence a dense or effuse, much
branched, ovate to lanceolate, nodding silvery panicle, 10-30 ¢cm long,
purplish. Spikelets 5-8 mm long; rhachiila sometimes prolonged bcymfd
glumes; glumes subequal or unequal, subulate-lanceolate, glabrous or
scaberulous on keel, lower 1-veined, upper 3-veined; lemma shorter than
glumes, glabrous, hyaline, 2-toothed at apex, faintly 5-veined, awn 4-9

mm long, subterminal, exeried; palea shorter than lemma; caltus-hairs longer
than lemma.

Common on slopes in Zoji La, Ladakh, Lahul & Spiti.
Fl. & Fr. * July August.
Distrib, : Pakistan, India from Kashmir to Sikkim.

C. epigejos (L.) Roth, Tent. F!. Germ. I: 34. 1788; Hook.f,, Fl.
Brit. India 7: 260. 1896, Bor, Grasses 396. 1960.
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Tufted perennial herbs up to 1 m tall; with creeping rhizome; culms
stout, erect. Leaves linear, finely acuminate, blades flat or convolute,
scaberulous, glaucous; ligule 4-10 mm long, acute. Inflorescence an oblong
or lanceolate, much branched, dense and spike-iike panicle, 15-30 cm long,
purplish, Spikelets 4.5-7 mm long; rhachilla not or rarely prolonged beyond
glumes; glumes subequal, lanceolate, 1-veined or upper 3-veined, keel and
margins scaberulous; lemma shorter than glumes, glabrous, 2-toothed at
apex, awn arising at or near the middle of lemma, 1-2.5 mm long; palea
shorter than lemma; callus-hairs as long as glumes.

Occasional on slopes in drier situations in Baltistan, Matayan,
Ladakh.

Kl & Fr. . July August.
Distrib. : Europe eastward to [ndia, Western Himalaya.

Calamagrostis garhwalensis C.E. Hubbard et Bor in Indian For.
68: 355. 1942; Bor, Grasses 396, 1960.

Tufted, perenniai herbs up o 1.5 m tail with creeping rhizome; cuims
erect or geniculately ascending. Leaves linear, acuminate, flat or convolute,
margins scabrid. Infiorescence a dense panicie, 30-35 cm iong, purpiish
or green; rhachilla usually produced, 0.5 mm long, penicillate or glabrous.

N 5 lanceuiate, §=10 O OwWer i = 1M ong, I=veined;
upper glume 5.5-6 mm long, 3-veined; lemma 3.5-4 mm long, hyaline,
awned; callus bearded, 5-6 mm long; awn from dorsal side.

Occasional on alpine slopes in Dras, Matayan in Ladakh.

Fl. & Fr. . July August.

Distrib. : Iran, Pakistan, Nepal, India, Himalaya from Kashmir to
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Deyeuxia compacta Munro ex Hook.f., Fi. Brit. India 7: 267. 1896. D,
holciformis (Jaub., & Spach) Bor, Grasses 398, 1960,

Tufted. perennial hetbs up to 40 cm 1all; with short rhizome; culms
slender, erect smooth. Leaves linear, flat or convolute; ligule 2-3 mm long,
abtuse or truncate. Inflorescence an erect, ovoid, dense, often lobed,

purplish panicle, 2-6 cm long. Spikelets 4.5-6.5 mm long; rhachilla
ptelonged beyond glumes, penicillate; glumes subequal, membranous,
oblong-lanceolate; lemma shorter than lemma, scaberulous, strongly 4-
veined, truncate-denticulate at apex; awn basal, twisted below and bent;
palea almost as long as lemma; callus-hairs shorter than floret,

Common on slopes, waste places in Nubra, Rupshu, Zanskar, Ladakh,
Lahul.

Fl. & Fr. : July August.
Distrib. 1 India, Western Himalaya from Kashmir to Kumaen.

Calamagrostis psendophragmites (Hall.f) Koel,, Descr. Gram. 106.
1802; Bor, Grasses 396. 1960, Arundo pseudophragmites Hall.f. in Arch.
Bot. Leipzig 1(2): 11. 1797. Calamagrostis laxa Host, Gram. Austr. 4:
25. 1809. C. littorea (Schrad.) P. Beauv., Ess. Agrost. 15. 157, 1812;
Hook.f., Fl. Brit. India 7: 261. 1896. Fig. 38,

Tufted, perennial hebs up to 1 m tall; with creeping rhizome; culms
stout, erect. Leaves linear-lanceolate, smooth or scaberulous, flat; ligule
4-10 mm long, acute or lacerate. Inflorescence a lanceolate to oblong,
large effuse, plumes-like, erect or nodding, green or purplish panicle, 12-
40 ¢m long. Spikelets 5-9 mm long, rhachilla rarely prolonged; glumes
unequal, subulate-lanceolate, keel scaberulous, lower t-veined, upper 3-
veined; lemma shorter than glumes, truncate-denticulate; 1-3 mm long,
terminal in the notch; palea almost as long as lemma; callus-hairs longer

than flarats
TEAML] N ERATL Ry

Comimon on slopes in Gilgit, Baltisian, Skardu, Nubra, Zanskar,
Ladakh, Lahul & Spiti.
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Fig. 38, Calamagrostis pyendophragmiies (Hall.f} Koel.
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Fl. & Fr. : lune - August.
Distrib. : Europe, Mediterranean regions Pakistan, India Himalayas.

Calamagrostis pseundophragmites (Hall.f.) Koel ssp. tartarica
(Hook.f.) Bor, Grasses 396. 1960; Tzvelev in Nov. Sist. Vyssh. Rast. 1965:
42. 1965, C. littorea (Schrad.) P. Beauv. var. tartarica Hook.f., Fl. Brit.
India 7: 261. 1896.

Tufted, perennial herbs up to 50 cm tall; with creeping rhizome;
culms stout, erect. Leaves linear, scaberulous, convolute; ligule 4-6 mm
long, acute. Inflorescence a narrowly oblong, very dense, strict panicle,
4-10 ¢m long, dark purple or golden yellow. Spikelets dark purple, or
golden yellow, 5-7 mm long; rhachilla rarely prolonged; glumes unequal,
subulate-lanceoclate, keel scaberulous, 1-3-veined; lemma shorter than
glumes, truncate-denticulate at apex; awn [-2 mm long. terminal in the
notch, included or scarsely projected beyond the glume; palea slightly
shorter than lemma; callus-hairs longer than the florets.

Common in drier conditions, on rocky slopes in Rupshu, Zanskar,
Lahul & Spiti.

FI. & Fr. : June July.
Distrib. : Pakistan, India Western Himalaya.

C. pulchella Griseb. in Goett. Nachr. 78. 1868. Deyeuxia pulchella
(Griseb.) Hook.f,, Fl. Brit. India 7: 268. 1896; Bor, Grasses 399.
1960.

Tufted, perennial herbs up to 50 em tall; culms stout, strict, erect.
Leaves linear, usually flat, smooth or scaberulous; ligule membranous.
Inflorescence 2 foose, open, oblong or ovate panicle, 4-7 cm iong. Spikejets
3-4 mm long, crowded, dark purple; rhachilla produced beyond lemma,
densely penicillate hairy, glumes unequal, scaberulous, acuminate; lemma
scaberulous, irmegularly 4-toothed, tip split into sectiform lobes; awn inserted
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above the middle or subapical, included; calius shortly bearded; palea shorter
to longer than lemma.

Common in grassy places, on slopes in Lahul & Spiti.
Fi. & Fr. : July August.

Distrib.  India, alpine and subalpine Himalayas from Him. chal
Pradesh to Sikkim.

Calamagrostis scabrescens Griseb. in Nachr, Ges. Wiss, Gottingen
1868: 79. 1868. Deyeuxia filiformis (Griseb.) Hook.f., Fl. Brit. India 7:
268. 1896. D. scabrescens (Griseb.) Munro. ex Duthie in Atkins., Gaz.
N.W. Ind. 10; 628. 1882; Bor, Grasses 399, 1960,

Tufted, perennial herbs up to 70 cm tail; with short rhizome; culms
slender, terete. Leaves linear, usually flat; ligule 3-4 mm long, membranous.
Inflorescence a pyramidal panicle, 5-8 cm long, lax or dense. Spikelets
4-5 mm long, purplish; rhachilla prolonged and penicillate; glumes sub-
equal, lanceolate, 1-3 veined, scabrid; lemma shorter than glumes,
scaberulous, tip truncate. 4-toothed, rarely 2-toothed, 4-veined; awn arising
from or near middle of lemma, exerted; palea shorter than lemma; callus-
hairs shorter than the florets.

Occasional on slopes, in waste places in Zanskar, Leh, Ladakh, Lahul
& Spitt.

Fl. & Fr. : July August,
Distrib. : Pakistan, India through Himalayas.

C. stoliczkai Hook.f., Fl. Brit. India 7: 262. 1896; Bor, Grasses
397. 1960,

Tufted perennial herbs up to 60 cm tall; with creeping rhizome; culms
erect, stout, Leaves linear, convolute, scabrid; ligule 2-5 mm long, lacerate.
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Inflorescence a lax or dense panicle, 7-13 em long; branches erect or
suberect, scabrid. Spikelets 4-7 mm long; rhachilla prolonged and hairy,
glumes subequal, hyaline, scaberulous; lemma shorter than glumes,
scaberulous, 4-toothed at apex, teeth articulate with bristles; awn arising
from the base of teeth, exerted; palea as long as lemina; callus-hairs almost
as long as the floret.

Occasional in drier situations, on slopes in Baltistan, Zanskar, Pensi
La, Ladakh,

Fl. & Fr. ; July August.
Distrib. : India, Kashmir (Endemic),
CaraBrosa P. Beauv,

Perennial herbs. Leaf-blades flat. Inflorescence a lax, open panicle.
Spikelets small, usually 2-flowered, rarely 1- or 3-flowered, subarticulate
on their pedicels; rhachilla jointed at the base, produced beyond the lemma.
Glumes unequal, hyaline, lower obtuse or truncate, veinless, upper broadly
obcuneate or otbicular, 3-veined; lemmas longer than glumes, broadly
cuneate, rounded on the back, membranous with scarious or hyaline apex,
keeled, 3-veined; palea 2-keeled; lodicules 2; stamens 3. Grains obovate
or oblong, free.

The genus comprises 2 species in the world; distributed in north
temperate zone; mainly in Europe and the mediterranean regions, extending
eastwards to Himalayas, also in N. America; 2 species in India; 1 species
in cold desert.

Catabrosa shows some similarity to Colpodium nutans (Stapf) Bor
and the two genera are evidently related.

Catabrosa aquatica (L.) P. Beauv,, Ess. Agrost. 57. 157. 1812;
Hoeok.f,, Fl. Brit. Indla 7: 310. 1896; Bor, Grasses 528. 1960. Aira aquatica

L., Sp. Pl. 1: 64. 1753, Catabrosa aguatica (L.) P. Beauv, var. angusta
e e L 2. TE_. 1 0 ™1 Thela Tom Az . 311 1M, ™ M A L N e Walin )
otapl ill MNYOK.L., Tl. DIR. 1IIWg (. 211. 1099, PO, JIASSES 2.L¥,. 170U,
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Perennial herbs up to 60 cm tall; with creeping rhizome and often
stoloniferous; culms erect geniculately ascending, succulent, smooth. Leaves
linear or linear-lanceclate, obtuse, flat; ligule ovate or truncate, hyaline,
Inflorescence an open, loose, ovate to obleng panicle, 5-30 cm long, lower
branches 5-7-nate, deflexed. Spikelets 3-5 mm long, usually 2-flowered,
pale green or vellowish, breaking up at maturity between the lemmas;
glumes obovate, obtuse, 1-3-veined or veinless; lemma 2.5-3.5 mm long,
obovate to oblong, truncate, shortly hairy below; palea broad, obtuse, keels
hairy below.

Common in marshy places, along water margins, lakes in Zanskar,
Lanak La, Leh, Tsokar, Rupshu, Ladakh.

Fl. & Fr. : May August.

Distrib. : N. America, Europe, Mediterranean regions eastward to
India, throughout the Himalayas.

CuLoris . Swartz

Annuat or perennial herbs; rhizomatous or stoloniferous; often tufted.
Leaf-blades flat or convolute; ligule membranous, ciliolate. Inflorescence

a digitate spike. Spikelets 1-flowered, 2-seriate, unilateral, laterally

compressed; rhachilla jointed at the base, occasionally produced beyond
the lemma. Glumes unequal, membranous, 1-veined, acute to acuminate,

rarely bidenticulate and mucronate or upper shorfly awned; lemma I.3-
veined, cartileginous to corfaceous, often ciliate on the margins, entire or
2-lobed at tip, awned from tip or just below it; palea short, 2-veined;
lodicules 2; callus rounded or pungent or inconspicuous; sterile lemmas
variable, sometimes with male rarely bisexual florets. Grains ellipsoid to
linear, trigonous to subterete.

The genus comprises about 55 species in the world; disiributed in
the tropical and warm temperate regions of both hemisphere; about 18
species in India; 1 species in cold desert.
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Chloris virgata Sw., Fl. Ind. Oce, 1; 203. 1797, Hook.f.,, Fi. Brit.
India 7: 291, 1896; Bor, Grasses 468. 1960.

A rmriind basdee s b SN o h:\“- rlme aract nr genicalataly accrandine
AT NETas U W0 Jv Gilr Ll »Lulla Mol or E,\.uuuulun.a AR,
sometimes rooting at the lower nodes, much branched below. Leaves

lanceolate, biades flat; basal sheaths strongly keeled, upper sheaths more

or less inflated. Inflorescence of 6-9 digitate, spreading, feathery spikes,
2-10 cm long. Spikelets usually 3-flowered, 2-awned; lower glumes 1.5-
2.5 mm long; upper glume 2.5-4.5 mm long, 2-fid, awned in sinus, lower
lemma obovate, 2.5-4 mm long, ciliate along the margins and keels; awn
5-15 mm long; upper lemma oblong, 2-2.5 mm long, glabrous, awn 5-
10 mm long.

Commen in waste places in Ladakh,
FL & Fr. : April October.

Distrib. : Throughout the tropics of both hemisphere; remarkably
from sea-level to 3500 m.

Note : This is characteristic of the saline or usar soil and is reputed
to be a good fodder grass,
CHRYSOPOGON Trin. pom. cons.
Perennial, usually tufted herbs. Ligules a short membrane or a line
of hajrs. Inflorescence a panicle with whorls of branches bearing terminal
racemes; each raceme reduced to a triad of 1 sessile and 2 pedicelled

spikelets. Sessile spikelets lateraliy compressed; callus elongated, acute
to pungent. Lower glume cartileginous, 4-veined, rounded on the back,
often spinulose on the margins; upper glume 3-veined, often awned; lemas
hyaline, upper bidentate or entire, with a glabrous or pubescent awn; palea
hyaline, small or suppressed. Pedicelled spikelets male or barren, awned
or awnless. Grains narrowly ellipsoid.

The genus comprises 26 species in the world; distributed in the
tropical and warm temperate regions of Old World, chiefly Asia and
Australia; 14 species in India; 2 species in cold desert.
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la.  Panicles large, 20-30 cm long, open, with capillary branches. Awns stout,
2.5-3.5 ol 0D connonisi s s s e C. gryllus

b.  Panicles contracted, 5-15 cm long with firm branches. Awns slender, 1-2
CIM JOMR ittt b C. gryllus ssp. echinulatus

Chrysopogon gryllus {(L.) Trin., Fund. Agrost. 188. 1820; Bor,
Grasses 117, 1960. Andropogon gryilus L., Cent. P 2: 32, 1756; Hook 1.,

Fl. Brit. India 7: 187. 19896.

Perennial herbs up to 1 m tall; culms forming dense tufis, stout,
erect. Leaves linear, acute, glabrous or spersely hairy; sheaths keeled above.
Inflorescence an open, large, ovate panicle 20-30 cm long; branches long,

capiliary, spreadings, simple or branched. Spikelets in triads; sessite spikeleis
oblong, 6-8 mm long; lower glume coriaceous, margins involute; upper

e bl

glume chartaceous, lanceolate, margins ciliate, hispidulous on keels towards
tip, mucronate or with awn up to 10 mm long; upper lemma mlnl.ltely 2-

A hamqmn Pakistan, India,

C. gryllus (L.) Trin. ssp. echinulatus (Nees) T.A. Cope in Kew

Buil. 35: 701. 1980. Rhaphi chmﬂiam Nees in Royle, [il. Bot. Him,

1854, Chrysapogan ec}:mﬁlams (Nees) Wats. in Atkms Gaz. N W. India,
10: 392, 1882, Bor, Grasses 116. 1960. Andropogon gryilus L. ssp.
echinulatus (Nees) Hack. in DC. Monogr. Phan. é: 552, 1889; Hook.f,,
FlL. Brit. India 7: 188. 1896.
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Perennial herbs up to 70 cm tall; culms stout, erect. Leaves linear,
acute, glabrous or sparsely hairy. Inflorescence a contracted panicles, 3-
15 cm long; branches firm and erect. Sessile spikelets oblong, lower glume
5-8 mm long, laterally compressed to a broadly rounded keel; upper glume
hispidulous on the keel towards tip, mucronate or shortly awned; lower
lemma linear-oblong, veinless; upper lemma minutely 2-toothed, with a
pubescent awn 1-2 cm long. Pedicelled spikelets 7-10 mm leng; lower
glume with zn awn 3-7 mm long, upper giume ciliate; upper lemma awned.

Common on slopes in Baltistan, Ladakh, Lahul & S$piti.

Fl. & Fr : July August.

Distrib. : S.E. Europe, Mediterranean region eastward to Afghanistan,
Pakistan, Nepal, India.

CovLpraniuM Trin.

Perennial herbs; rhizomatous or not; often tufted. Culms often fibrous
at base. Leaf-blades flat or convolute. Inflorescence a spreading or rarely
contracted panicle. Spikelets 1-4-flowered; rhachilla jointed at the base,
produced beyond the lemma. Glumes unequal to sub-equal, obtuse to acute,
shorter than or as long as lemma, 1-3-veined; lemmas thinly membranous,
3-S-veined, keeled below, glabrous or pubescent on the veins; palea as
long as the lemma, keeled; lodicules 2, small or large, bilobed or irregularly
toothed; cailus glabrous or hairy; stigmas 3. Grains obovate or oblong,
free or adharent to the palea.

The genus comprises 19 species in ihe world; distributed in the
temperate regions, chiefly Turkey and Caucasus to Nepal and eastern
in cold desert.

Colpodium is a high altitude segregate from Poa L. very similar to

Poa alpina group but differing in fewer florets, thinner Jemmas and non-
scabrid palea-keels. Colpodium, Paracelpodium {Tzvelev) Tzveley,
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Catabrosella (Tzvelev) Tzvelev and Hyaiopoa (Tzvelev) Tzvelev differ in
a number of minor characters, hence included under Colpodium.

la.  Spikelets 1-flowered. Glumes almost as long as the lemma ... C. {encolepis
b.  Spikelets 2-9-flowered. Glumes about half as long as the lemma ..., 2

2a.  Inflorescence paniculate. Spikelets 8-10 mm long. Upper glume with rotund

denticulate P ..o e e e . nutans
b.  Inflorescence spicate. Spikelets 2.5-6 mm long. Upper glume with blunt to
SUDACUIE LI evs i i e s e e et is e e bt e e bee e st e s C. himalaicum

Colpodivm himalaicum (Hook.f.,) Bor, Grasses 529. 1960. Phippsia
himalaica Hook.f., Fl. Brit, India 7: 240. 1896. Catabrosa himalaica

(Hook.f.,) Stapf in Hook.f., Fl. Brit. India 7: 311. 1896. Catabroseila
himaiagica (Hook.f.,) Tzvelev in Nov. Sist. Vyssh. Rast. 1966, 32. 1966.

Tufted, perennial, non-rhizomatous herbs up to 25 ¢m tall; culms
often bulhous due to persistent basal sheaths; sheaths fibrous or reticulate.

Leaves flat or folded. Inflorescence a spreading or contracted spiciform,
dense-flowered panicle, 2.5-4 cm long. Spikelets 3-4 mm long, obovoid-
oblong, variegated with yellow and purple, 1-2-flowered; glumes unequal
much shorter than the temmas, lower elliptic, 1-veined, upper ovate-elliptic,
1-3-veined; [emma 2.5-4 mm long, hairy on keel and veins; anthers brown
or purple. Grains adherent to palea.

Frequent on alpine slopes in Baltistan, Ladakh, Lahul & Spiti.
Fi & Fr. : July August.
Distrib. « India, western Himalaya,

C. leucolepiz Nevski in Bull. Soc. Nat. Moscou 43: 224. 1934.
Paracolpodium altaicum (Trin.) Tzvelev spp. leucolepis (Nevski) Tzvelev
in Nov. Stst. Vyssh. Rast. 1966. 33. 1966.

erect

nlms
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or ascending, Leaves linear, blades flat or folded; ligule 1-3 mm leng.

. hartly rhizamatous:
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Inflorescence a contracted, spiciform panicle, 2-7 cm long, Spikelets 3-
4 mm long, yellow or tinged with purple, i-flowered; glumes unequal,
almost as long as the lemma, l-veined, lower eliptic, 2.5-3 mm long, upper
—elliptic-lanceolate, 2.5-3.5 mm long; fermma 3-3.5 mm long; appressedly
pubescent, denticulately obtuse; anthers deep violet. Grains free from palea.

Frequent on aipine slopes in Gilgit, Baltistan, Deosai Plains, Ladakh,
Lahul & Spiti.

Fl. & Fr. : July August,

Distrib, : Afghanistan, Pamir, Pakistan, India, Western Himalaya.

Colpodium nuntahs (Stapf) Bor in Rech.f,, Fl. Iran. 70: 54. 1970

s Rt | i g, R o Tom A M. 1™ | I |
L sl I.Il LI L.y ll- Dlll- iigia s; il ¥ A1 IDJU, (Bl by = 4 )

on Colpodium nutans Griseb. in Nachr. Ges. Wisa. Goltingon 1868: 76.
1R68, nom. nud; Bor, Grasses 529. 1960, Hyalopoa nutans (Stapf) Alexeev
ex T.A. Cope, Fl. West Pakistan Fasc. 143. 423. 1982,

Y S T AT g Ty
CHECEL/ T LA LS TEldd

Tufted perennial herbs up to 50 cm tall; with short rhizome; culms
erect, fibrous at base. Leaves linear or lanceolate, flat, flaccid, sometimes
short, broad and rounded at base; ligule 4-6 mm long. Inflorescence a
spreading, open, rarely contracted panicle, 5-12 cm long, branches long,
slender, flexuous or nodding, lowest 2-3-nate. Spikelets broadly obovate,

7-10 mm iuug, vari ga ted with brown or purpu:, 3-4-flowered; glumes

veines; palea longer than lemma; anthers purple or brown. Grains free
from palea.

Frequent on alpine slopes in Deosai Plaing, Baltistan, Ladakh, Lahul.

Fi. & Fr. : July August,

Distrib— Tndiaalpi Himalava.
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Crypsis W. Ait. nom. cons.

Rigid annual or perennial herbs. Culms erect or prostrate ascending.
Leaf-blades flat or convolute. Inflorescence a spiciform panicle, cylindrical
and exserted or ovoid to capitate and then partially enclosed by 1-2 bract-
like leaf-sheaths. Spikelets 1-flowered, laterally compressed; rhachilla not
produced beyond lemma. Glumes hyaline, sub-equal, shorter than lemma,
keeled, [-veined, acute or with a shrot awn point; lemma membranous,
1-veined, acute or with a shrot awn point; palea oblong, obtuse or 2-fid,
1-2-veined; lodicules absent; stamens 2-3. Grains ovoid or ellipsoid, loose
in iemma and palea.

Medeterranean regions and Middle East, S.W, Asia, extending to China

and Central Africa; 1 species in India and also in cold desert.

Crypsis is related to Sporobolus R. Br., differing mainly in the
laterally compressed spikelets.

Crypsis schoencides (L) Lam. Encycl. 1: 166, t. 42/1. 1791; Ber,
Grasses 622. 1960. Phizum schoenoides 1.., Sp. Pl. 1: 60. 1753. Heleochioa
schoenoldes (L.) Host, Icon. Gram. Austr. 1: 23, 1801; Hook.f,, Fl. Brit.
India 7: 235. 1896. Fig. 39.

Annual herbs up to 20 cm fall; culms profusely branched at the base,
prostrate but ascending. Leaves linear-lanceolate, acuminate, sheath deeply
furrowed; ligule a ring of hairs. Inflorescence an ovoid-oblong, dense,
spiciform, sessile panicle, embraced at base by 2 inflated distichous sheaths
of uppermost ieaf, 1-4 cm long. Spikeiets lanceolate, 2-4 mm long, green;
glumes lanceolate, l-veined, keels ciliate, 2-2.5 mm long; lemma ovate-
5 v oo ~alloe
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lodicules 2, cuneate,

Common in waste places, on slopes, in roadside ditches, along
streams in Baltistan, Skardu, Ladakh.

Fl. & Fr. : July August.
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Fig. 39. Cypsis schoenoides (L.} Lam,
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Distrib. : Mediterranean regions, eastward to Pakistan, India.

Note : It is found in moist places, wastelands in mountains as well
as in plains and shows great variability. Those in desert and saline places
look depauperate with reduced leaves and stems and inflorescence hardly
exserted from the leaf-sheaths but those in more favourable habitats look
more luxuriant.

Cymeorocon K.P.J. Spreng.

Tall, perennial herbs, rarely annual. Leaves aromatic; ligule
membranous or scarious, Inflorescence of paired racemnes, borne on a shrot

common peduncie and enclosed by a boat shaped spatheole, these densely
crowded into a large leafy false panicle; racemes borne upon a short
flattened base which is deflexed at maturity, the lowermost pair of spikelets
in each raceme homogamous and resembling the pedicelled ones; sometimes
the pedicel of the homogamous pair swollen and almost fused to the

internode. Sessile spikelet concave on the back, 2-keeled, dorsally
compressed; lower glume chartaceous, often streaked with oil glands, 2-
keeled, the keels usually lateral and ofien winged near the tip; upper lemma
bilobed, with or without a glabrous awn from the sinus; palea absent. Grains
oblong, terete to palno-convex. Pedicelled spikelets more or less barren,
not concave on the back.

The genus comprises about 40 species; distributed in Old World
tropics and subtropics; 20 species in India; 3 species in cold desert.

The concave 2-keeled sessile spikelets of Cymbopogon shows an
affinity with Andropogon L., from which it differs mainly in its compound

panicle with defiexed raceme-bases.

la.  Rhachis internodes and pedicels glabrous on the back.. C. pospischilfi
b.  Rhachis internodes and pedicels pilose on the bBack ....ccvininncininn y

2a.  Tall herb. Basal sheath coiled. Liguie usually less than | mm long..........
C. jwarancusa
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b.  Bmail herb, Basal sheath not coiled. Ligute usually 2-4 mm long

-------------

ceeneeeee &0 jwarancusa ssp. oltvieri

Cymbopogon jwarancusa (Jones} Schult., Mant. 2: 458. 1824; Bor,
Grasses 128. 1960, Andropogon jwarancusa Jones in Asiat. Res, 4; 109,

1795; Hook.f., Fl. Brit. India 7: 203. 1896,

Perennial herbs up to 1.5 m tall, pale or glaucous green; culms often
tufted, erect or geniculately ascending. Leaves linear-lanceolate; blades
flat or convolute, tip attenuate to filiform; oblong, membranous, ciliolate.
inflorescence a false, decompound, narrow panicle, 15-40 ¢m long;
spatheoles lanceolate to elliptic, turning reddish, 1.5-2.5 cm long; racemes
15-20 mm long; internodes and pedicels densely ciliate along the margins
and on the back. Sessile spikelets 4.5-5.5 mm long; lower glume slightly
concave on the back, upper glume 3-veined; lower lemma 2-veined; upper
lemma deeply bifid with an awn 7-10 mm long. Pedicelled spikelets
purplish, slightly longer than sessile, lower glume 7-9-veined, keel
scaberulus; upper glume ciliate on margins, lowet lemma oblong, hyaline,
fimbriate,

Common in moist places, along roads, near habitations in Baltistan,
Gilgit, Ladakh, Lahul.

Fi. & Fr. : May - August.

Distrib. : Pakistan, Nepal, India, Western Himalaya from Kashmir
to Kumaon.

Noie ' Leaves are lemmon scented.

C. jwarancusa (Jones) Schult. ssp. olivieri (Boiss,) Soenarko in
Reinwardtia 9: 307. 1977. Andropogon olivieri Boiss., Diagn., Ser. 1, I{5):
76. 1844, Cymbopogon ladakhensis Gupta in Proc. Indian Acad. Sci. Sect.
B. 71(1): 11. 1970. C. schoenanthus sensu Bor, Grasses 131. 1960. non
(L.) Spreng. 1815, Andropogon laniger auct. non Desf, 1799, 4.
Jwarancusa (Jones) Schult. ssp. laniger sensu Hook.f., Fl. Brit. Indiz 7:
203. 1896.



196 ROTANICAL SURVEY OF INDIA

Perennial herbs up to 50 cm tall; culms short, subsimple, usually
erect. Leaves linear, often convolute; basal sheaths hardened, not coiled;
ligule 2-4 mm long. Inflorescence a false, subsimple panicle, 10-20 cm
long; spathecle elliptic-lanceolate, 1-1.5 cm long; racemes 10-15 mm long;
internodes and pedicels densely ciliate. Sessile spikelets 4-5 mm long; other
characters as in ssp. jwarancusa.

Common in drier situations in Gilgit, Ladakh, Lahul.

Fi. & Fr. . April September.

Distrib. : Pakistan, Nepal, India Western Himalaya from Kashmir
~ to Kumaon

WALy

Note : The leaves are lemon scented. Leaves and roots yield a
scented oil used in perfumary and medicines.

. Cymbopogon pospischilil (K. Schum.) C.E. Hubbard in Kew Bull.

4: 175. 1949. Andropogon pospischilii K. Schum. in Bot. Jb. 24; 328.

1897. 4. ngrdus L. var. stracheyi Hook.f., Fl. Brit. India 7: 207. 1896;
Bor, Grasses 131, 1960,

Perennial herbs up to 1 m tall; culms slender, erect or geniculately
ascending. Leaves long, narrow, blades flat or convolute, glaucous, tip
attenuate or filiform; basal sheaths pubescent. Inflorescence a narrow, strict,
erect, lax-flowered, false panicle, 10-30 em long; spathecles elliptic, 2.5-
3 cm long, racemes 10-20 mm long; internodes and pedicels ciliate along
the margins, glabrous on the back. Sessile spikelets lanceolate, 4-6 mm
long; lower glume concave beléw the middle or sometimes flat; upper glume

lanceolate, 3-veined, ciliate; lower lemma oblong, ciliate; upper lemma
deeply 2-fid, with an awn 10-20 mm long.

Occasional on slopes, waste land, near habitation in Gilgit, Baltistan,
Ladakh, Lahul & Spiti, Kinnaur.

Fi. & Fr. @ July August,
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Distrib. . E. Africa eastward to Pakistan, Nepal, India western
Himalaya from Kashmir to Kumaon.

DactyLs L.

Perennial herbs; often tufted. Culms laterally compressed. Leaf-blades
flat. Inflorescence a contracted, lobed, 1-sided panicle; the spikelets crowded
in compact fascicles at the end of short main branches. Spikelets 2-5-
flowered, strongly laterally compressed, subsessile; rhachiila continuous.
Glumes persistent, unequal, scarious, keeled, 1-3-veined, acuminate or
mucronate; lemma longer, thinly coriaceous, compressed, keeled, 5-veined,
spinously ciliate on keel, entire or bidentate, mucronate or shortly awned;
palea 2-fid, keeled, keel ciliolate; lodicules 2, 2-lobed. Grains oblong,
trigonous, dorsally compressed, ventrally channelled.

The genus comprises 1 species in the world, which is quite variable,
some people recognise 4-5 species; distributed in temperate Europe and
Asia and introduced elsewhere; also found in India and cold desert.

Dactylis glomerata L., Sp. PL 1: 71. 1753; Hook.f,, Fl. Brit. India
7: 335. 1896; Bor, Grasses 530. 1960.

Tufted, perennial herbs up to 1 m tali; cuims slender to stout, erect,
compressed. Leaves ultimately flat, linear, keeled, glabrous or hairy towards
the base; sheath strongly compressed and keeled; liguie 2-10 mm long,
acute or lacerate. Inflorescence an oblong-ovate, strict, green or purplish
panicle, 2-20 cm long; branches short or the lower long, erectopatent.
Spikelets oblong or ovate, 5-9 mm long, bome in dense one-sided clusters
on the branches, 2-5-flowered; glumes pale with'green veins, lanceolate
or ovate, ciliate on the keel, subaristately acuminate;' lemma lanceolate-
oblong, 4-7 mm long, 5-veined, keel ciliate or scabrid, awn 1-1.5 mm long;
palea 2-fid, keels ciliolate; lodicules 2-lobed.

Common in aipine pasture and grassiand in Giigit, Baitistan, Lakakh,
Lahul & Spiti.
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Fl. & Fr : July August,

Distrib. © Temperate Europe, Asia, Pakistan, India, Western Himalaya
from Kashmir to Kumaon, introduced into many temperate countries,

Note . A very imporiant pasture and hay grass.
DantHoNIA DC, nom. cons.

Perennial, tufted herbs. Leaves linear setaceous; leaf-blade rolled,
rarely flat. Inflorescence an open or contracted panicle of few spikelets,
sometimes a single raceme or reduced to single spikelets. Spikelets 2-5-
flowered, the uppermost reduced, male; rhachilla hairy and jointed at the
base, produced beyond the lemma; disasticulating above the glumes. Glumes
equal or unequal, as long as the spikelets, herbaceous, margin hyaline,
3-%-veined; lernmas rounded on the back, membranous, 7.9-veined, pilose
on the margins, 2-lobed, lobes ofien awned with geniculate central awn
from the sinus; palea 2-toothed, 2-keeled, glabrous or puberulous on keels;
lodicules 2, glabrous. Grains oblong or obovoid, free within palea.

The genus comprises about 20 species in the world; distributed in
Europe, N. & S. America and other temperate region of the world; 2
species in India and also in ¢old desert.

la.  Stender herbs. Panicles short, congested. Giumes 10-12 mm long. Lemma
with tufts of hairs between the veins ..o D. cachemyriana

b.  Robust herbs. Panicies long, congested or racemose. Glumes 18-25 mm fong,

-------------------------------

Danthonis cachemyriana Jaub. & Spach., I, P1, Or. 4; 46. t, 331.
1851; Bor, Grasses 478. 1960. D. exilis Hook.f.,, Fi. Brit India: 7. 281.

1896.

Tufted, perennial herbs up to 20 cm tall; culms filiform, arect or

decumbent. Eeaves linear, acute, convolute, flexuous, wiry; sheath shining,
ligule small. Inflorescence a contracted panicle, 1-3 c¢m long. Spikelets
crowded, 10-12 mm long, 2-5-flowered, green or brownish, laterally
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compressed; glumes unequal, membranous, lanceolate, lower 6-9 mm long,
3-5-veined, upper 8-10 mm long, 5-veined; lemma lanceolate, 7-3-veined,
with tufts of hairs between the veins at the base, 2-lobed, awns of lobes
up to 5 mm long and central awn from the sinus up to 1.5 cm long,
twisted; palea 2-toothed, 2-keeled.

Fi & Fr. : July - September.

Distrib. . India, Western Himalaya from Kashmir.

Danthonia schneider] Pilger in Feddes, Repert. 17: 131, 1921, D
cachemeyriana sensu Hook.f., Fl. Brit. India 7: 281. 1896, non Jaub, &
Spach 1851, D. cachemeyriana Jaub. & Spach var. minor Hook.f, /¢,
D. cumminsii Hook ., L.c. D. jocquemontii Bor in Kew Bull. 1952: 80.

1952; Bor Grasses 579. 1960,

Tufted, perennial herbs up to 60 cm tall; culms robust, erect or
ascending with woody rootstock, Leaves linear, convohue, flexuous; sheaths
shining; ligule a pubescent ridge. Inflorescence a dense panicie, long or
contracted, 10-15 cm long, with many spikelets or a raceme 4-6 cm long
with few spikelets. Spikelets 15-25 cm long, 2-5-flowered, laterally
compressed, pale; glumes subequal, membranous, lanceolats, acuminate
or mucronate, 3-7-veined; lowest lemma elliptic, 5-veined, sparsely hairy
along margins, 2-lobed, lobes awned, central awn from the sinus.

Commeon on rocky slopes, in rock crevices in Lahul, Ladakh.

Fl & Fr. : luly - September.

Distrib. : Pakistan, India Western Himalaya from Kashmir to Sikkim.
DescHaMpsIa P, Beauv.

Annual or perennial herbs; often tufted. Leaf-blades flat or convolute,
Inflorescence a panicle, usually open. Spikelets shining, usually 2-flowered;
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rhachilla hairy, jointed at the base, produced beyond lemma as a bristle,
disarticnlating below each floret. Glumes equal or unequal, keeled, scarious
to membranous, margins shining, 1-3-veined; lemma hyaline to polished,
cartilaginous, tip toothed or lobed, awned from below middie; callus
pubescent or bearded; palea 2-keeled; lodicules 2; stamens 3; stigmas 2.
Grains oblong, free within the lemma.

The genus comprises about 40 species in the world; distributed in
temperate regions throughout; 3 species in India; 2 species in cold desert,
The genus may be distinguished from Helictoirichon Besser ex J.A.
Schult. & J.H. Schult. by its delicate spikelets and slender awns and from
Trisettim Pers. by its rounded lemma-back, lemma tip and awn insertion.

ia.  Panicle dense, contracted, spike-like, 2-5 em long ......... D. koelerivides
b.  Panicle effuse, spreading, 10-30 c¢m long

............................. D, coespitosa

Deschampsie caespitosa (L..) P. Beauv., Ess. Agrest. 91. 160. 1812;
Hook.f., Fl. Brit. India 7; 273. 1896; Bor, Grasses 435. 1960. dira
caespitosa L., Sp. Pl. 1: 64. 175}, Fig. 40,

Tufted perennial herbs up to 1 m tall; culms stout or slender, smooth,
shining. Leaves mostly basal, flat, coriaceous, coarsely rigid above, scabrid
on ridges; ligule scarious, obtuse, 10-15 mm long. Inflorescence an oblong,
contracted and dense-flowered or effuse and lax-flowered panicle, 10-
30 cm long; branches and pedicels capillary. Spikelets oblong, 3-4 mm
long, 2-3-flowered, white and silvery or fulvous purplish; glumes ovate-

lanceolate, acute, veinless or upper 3-veined; lemma elliptic-oblong, 3-
4.5 mm long, erose, truncate or 4-toothed, sometimes 2-lobed with
lobes lacerate, awn dorsal, subbasal, straight, 3-5 mm long; palea 2-
keeled.

Commeon in swampy and moist places at high altitudes in Baltistan,
Dras, Deosai Plains, Rupshu, Zanskar, Ladakh, Lahul & Spiti.

Fl. & Fr. : July - August,
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Fig. 40. Deschampsia caespitosa (L.) P. Beauv.
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Distrib. : Temperate regions of both the hemispheres; India,
Himalayas from Kashmir to Sikkim.

Deschampsia koelerioides Regel in Bull, Soc. Nat. Moscou 41(2):
299. 1869; Hook.f., Fl. Brit. India 7: 273. 1896; Bor, Grasses 435. 1960.

i A1l

i l.El Tilw

Tufted perennial herbs up to 40 cm tall; culms short, erect. Leaves
mostly basal. Leaves linear, acute, flat, scaberulous on ridges; ligule scarious
oblong, 6-8 mm long. Inflorescence an ovoid, spiciform panicle, 2-5 cm
long. Spikelets oblong, 4-5 mm long, brownish yellow, 2-flowered; glumes
unequal, acute or obtuse, sometimes 2-lobed, 3-3.5 mm long, upper 3-
veined; iemma 3-4 mm long, 2-lobed, iobes lacerate, awn dorsal, subbasal,
straight, 2,5-4 mm long, usually projecting beyond the glumes.

Common in moist alpine meadows in Baltistan, Deosai Plains, Drass,
Skardu, Ladakh.

Fl. & Fr. : July August,

Distrib. : Afghanistan, Pamir, Tien Shan, Pakistan, india, Western
Himalaya,

Annual or perennial herbs. Leaf-blades linear and flat. Inflorescence
of racemes, these digitate or on an elongated central axis; cccasionally
solitary or with secondary branchlets; spikelets in groups of 2-3. Spikelets
flattened on the front, convex on the back, !-flowered. Lower glume small
or suppressed, upper glume membranous, as long as or shorter than the
spikelets; lower florets barren; upper florets bisexual, the lemma chartaceous
to cartilaginous, striate, marging hyaline, folded; stamens 3; stigma 2. Grains
oblong, acute or subacute, free within the hardened pales.

The genus comprises about 230 species in the world; distributed
in tropical and warm temperate regions; 26 species in India; 3 species
in the cold desert,
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Fig. 41. Deschampsia koelerioides Regel
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la.  Spikelets hairy with clavate hairs .....ccccovrivvciinciinn. Do ischgemum
b.  Spikelets glabrous or if hairy then hairs not clavate.............0 2
2a.  Spikelets feINate ..o s e e D, stewartiana
b. SPIKElets iN PAILS it s D. sanguinalis

Digitaria ischaemum (Schreb.} Schreb. ex Muhl., Descr. Gram.
Calam. 131. 1817; Bor, Grasses 302, 1960, Panicum ischaemum Schreb,
in Schweig., Fl. Erlang. 16. 1804, Paspalum ambiguum Lam. & DC,, Fl
Franc. 3: 16. 1805; Hook.f., Fl. Brit. India 7: 17. 1896.

Annual herbs, up to 40 cm tall; clums diffusely spreading, decumbent
ascending. Leaves linear-lanceolate, acute; mouth of sheath hairy,
Inflorescence of 2-4 racemes, subdigitate or along an axis, [.5-2.5 cm
Jong; racemes 2.5-6 cm long, green or reddish. Spikelets ternate on winged
rhachis, eiliptic, 2-2.5 mm long, silkily pubescent or puberulous; pedicels
terete to flattened and winged, scabrid; lower glume reduced; upper glume
5-veined, hairy between the veins; lower lemma ovate-obiong, 2-2.5 mm
long, 7-veined, pubescent, upper lemma chartaceous. Grains ellipsoid, dark
brown or black.

Common in grassy places, slopes, along roads in Baltistan, Shyok,
Gilgit, Ladakh, Lahut & Spiti.

Fl. & Fr.: July August.

Distrib. ;: N. America, Europe, eastward to Pakistan, India, Western
Himalaya.

D. sanguinalis (L.) Scop., F1. Camn,, ed. 2. 1: 32. 1772; Bor, Grasses
304, 1960. Panicum sanguinale L., Sp. P1. 1. 57. 1753, Paspalum
sanguinale (L.) Lam., Encycl. 1: 176. 1791; Hook.f., Fl. Brit. India 7:
13. 1896.

Annual herbs up to 60 cm tall; culms decumbent ascending. Leaves
linear-lanceolate; sheaths hairy at mouth. Inflorescence composed of few
to many racemes, digitate or subdigitate; racemes stiff, 3-10 e¢m long;
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rhachis trigonous or flattened. Spikelets binate and overlapping, elliptic
to ovate, 2-3.5 mm loag, acute; pedicels triquetrous, scabrid; lower glume
reduced to an ovate scale; upper glume 3-veined; lower lemma lanceolate
or oblong, 7- veined scaberulous on the veines; palea oblong-lanceolate,

acuminate,

Common weed of cultivation, in grassy places, on slopes in Baltistan,

Indue vallay Gilait. Lahnl & Sniti.
“““““““““ "J! ullbll, ek Ll P -1-'1-’ -

Fi & Fr. : July October.

Distrib. : Warm temperate regions throughout the world.

Digitaria stewartiana Bor in Kew Bull. 1951: 166. 1951; Bor,
Grasses 305, 1960.

Annual herbs up to 30 cm tall; culms geniculately ascending, Leaves
linear-fanceolate. Inflorescence consists of 2-3 sub-digitate racemes; racemes
4-5 cm long. Spikelets ternate on a flat, winged rhachis; pedicels terete,
scabrid. Spikelets elliptic, glabrous, 1.5-2 mm long; lower glume absent;

upper glume 3-veined, translucent, shorter than tower lemma; lower lemma
as long as spikelets, 5-veined, the middle 3 veins close together. Grains
ellipsoid, dark purple-brown; palea embraced by lemma.

Occasional on slopes, waste places in Baltistan Lakdah,

Fl. & Fr : July - September.

Note : Tt is very similar to D. ischaemum from which it can be
distinguished in haivng glabrous spikelets.

Dutniea Hack.

Annual tufted herbs. Leaf-blades flat or convolute, Inflorescence a

simple, compact ot eiongated, unilateral, laterally compressed raceme, often
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bracteate. Spikelets usually 2-3-flowered, sometimes up to 5-flowered;
the florets similar, bisexual or the uppermost reduced; rhachilla hairy or
glabrous, produced beyond lemma as a short stipe. Glumes subequal,
herbaceous with hyaline margins, rounded on the back, 5-9-veined,
acuminate or shottly awned; lemmas membranacgous to coriaceous, margins
hyaline, 5-9-veined, bidentate to bifid, geniculately awned from the sinus;
palea mucronate, 2-keeled, keels scabrid; lodicules absent. Grains oblong,
shortly beaked.

The genus comprises 3 species, distributed from Afghanistan to
western China, Nepal, India; 1 species in cold desert.

Duthiea bromoides Hack. in Verh. Zool.-Bot. Ges. Wien 45: 200.

ATAR
L] . »

nuam. av ariceh in Narhr Gas Wiee (Inthinoan 1RAQ.
Wi Sd B Bk A0 L WRRACEEN, 1L,

fa )
[ 1] ik et et TR B WL Wl )

74. 1868, nom. nud.; Hook.f., FL. Brit. India 7: 362. 1896.

Tufted, perennial herbs up to 60 cm tall; culms slender, compressed,
scabrid above. Leaves rigid, flat or convolute, cauline shorter, acute or
pungent; sheaths compressed; ligule 5-7 mm long, lacerate. Inflorescence
unilateral racemes, 2.5-5 cm long, S-6-spiculate. Spikelets 1.5-2 cm long,
lateraily compressed, 3-6-flowered each subtended by a deciduous
membranous scale; rhachilla hairy; glumes lanceolate, acuminate, mucronate
or shortly awned, lower 7-veined, upper 8-11-veined; lower lemma 1-1.5
cm long, dorsally hairy below, 11-13-veined; awn 1.5-2.5 cm long; upper
most floret consisting a lemma with an awn 4-8 mm long; palea as long
as the lemma, 2-keeled.

Frequent in tock crevices, rocky slopes in Baltistan, Gilgit, Ladakh,

Fi. & Fr. : June July.

Distrib. : Afghanistan, Pakistan, India, Western Himalaya.
EciinocHLoA P Beauv.

Annual or perennial herbs. Leaf-blades flat; ligule often absent.
Inflorescence a raceme, arranged along a central axis. Spikelets paired
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or in short secondary racemelets, cuspidate or awned, arranged in usuaily
4 rows; narrowly elliptic to subrotund, flat on one side, gibbous on the
other, often hispidulous. Glumes ovate; acute or acuminate, lower shorter
and upper as long as the spikelets; lower lemma barren or male, upper
lemma crustaceous, with a short membranous, laterally compressed,
incurved beak; upper palea acute, the tip reflexed and protuberent from
lemma; lodicules 2 or rarely absent; stamens 3, apically exserted. Crains
broadly elliptic, dorsally flatiened, free within the lemma.

The genus comprises about 30 species in the world; distributed in

tropical and warm temperate regions; 8 species in India; 2 species in cold
desert.

la.  Upper glume and lower lemma acute or cuspidate, not awned..............

b.  Uspper glume and lower lemma acuminate or shortly awned ... £, crusgalli

Echinochloa colona (L.) Link, llort. Berol. 2: 209. 1833; Bor,
Grasses 308. 1960, Panicum colonum L., Syst. Nat, ed. 10. 2: 870 1750;
Hook.f., Fl. Brit. India 7: 32. 1896.

Annual herbs up to 1 m tall; culms slender, decumbent or shortly
creeping below, ascending. Leaves linear-lanceolate, flat, glabrous or hairy:
ligule absent, Inflorescence linear taceme, 1-15 cm long; raceme 4-rowed,
2.5-3 ¢m long, simple, coniracted; rhachis pilose. Spikelets 2.5.3 mm long,
ovate-elliptic, hispidulous; lower glume about half as long as lemma or
shorter, acute, 3-5-veined; upper glume almost as long as lower lemma,
acute; lower lemma acute to cuspidate; upper lemma 2-3 mm long, ovoid

Common weed of cultivation, in moist places in Dras, Kargil, Ladakh,

Lahul & Spiti.
Fl & Fr. : May October.

Distrib. : Throughout the tropics and subtropics.
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Note : Tt is a very variable species and forms with etliptic pointed

spikelets tend 1o intergrade with E. erusgalli There is a graduz! transition
of one into the other, It is considered one of the finest fodder grasses and
is eagerly grazed by cattle, while the grains are used as scarcity food by
the poors. In young state the plant resembles young rice-plant. In damp
places large amount of lush feliage is produced.

Echinocbloa crusgalli (I..) . Beauv,, Ess. Agrost. 53, 161, 1812;
Bor, Grasses 310. 1960, Panicum crusgalli L., 8p. PL. 1: 56. 1753; Hookf,
FI. Brit. India 7: 30. 1896,

Coarse annual herbs up to 1 m tall; culms erect or ascending, Leaves
linear-lancenlate, flat, glabrous or scaberulous; sheaths glabrous; lignle
absent. Inflorescence linear to ovate raceme, 6-20 em long, contracted
ot pyramidal, racemes 2-several-towed, the longest 2-10 cm long; rhachis

setulose. Spikelets ovate or sub-globose, 3-4 mm long, hispid; lower glume
shorter than lemma, acute, J-5-veined' upper glume as long as letmma,
mucronate or shortly awned; lowet lemma paleate, male or neuter,
acuminate or awned; awn short or long up io 5 cm long, rigid, scabrid;
uppat lemma ovoid, obtuse or cuspidaie, 2-3 mm long; palea coriaceous
shining white.

Common weed of cultivation, in marshy and moist waste places,

near habitationz in Baltistan, Skardy, Ladakh, Lahuol & Spiti.

FI. & Fr : June October.

Mote : It is a polymorphic species, whose numerous intergrading
races are apparcaily the vonsequences of cleistogamous seif-potlination.
There are many forms which show similurity with E. wolonc. 1t is said
to be a good fodder grass. The prains are consumed by pours in times
af want.
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Evymus L.

Perennial herbs; often tufted or rhizomatous. leaf-blades flat or
convolute. Inflorescence a linear, dense spike. Spikelets usually in groups
of 2-4 on each node of a tough rhachis, rarely solitary, 2-many-flowered,
sessile or subsessile, laterally compressed; rhachilla jointed between lemmas,
disarticulating above the glumes and between the florets; glumes opposite
or side by side, membranous to cariaceous, 3-9- veined, obtuse or shortly
awned, occasionally keeled towards tip; lemmas coriaceous, rounded on

hﬂr‘lr or keeled at hn S-veined, obtuse. acute or bidentate. miticous or

e TR LAY WAL WAL Wy b e AR LAWYy FFLEAR Tl R

awned; palea 2-keeled, keel ciliate; lodicules entire or ciliate; stamens 3;
ovary hispid at apex. Grains grooved in front, adherent to palea or not.

The getius comprises about 150 species; distributed in temperate
regions, best represented in Asia; 21 species in India; 15 species in cold
deserts.

la,  Spikelets more than one at ¢ach node in the middle part of the rhachis..2
b, Spikelets solitary at each node of the rhachis ..., 3

2a.  Glumes as long as the lower floret, usually 3-5-veined.... .. E. dohuricus
b.  Glumes much shorter than the lower floret, usually i-2-veired E. nutans

3n.  Awn of lemma as long as the lemma o7 JONGEr .o 4
b. Lemma awn-tess oF ShOMELY AWNRLE et vstesess e vee et i1
48,  Awn of lemma erech OF FlEXUOUS it icircrscirsreesesseesevssrsreesseseesseensresmnens 5
b, Awn Of LEMIMA CUIVE ..ot cei ctesee et e e seteees ses st temsseesae s ennsanareesssanes 7
5a, Palea as long as the femma OT lONEET .. e e 6
b.  Palea considerabiy shorter than the lemma........ccivee. E semicostatus
6a. Spike erect. Lemma silky hairy with long hairs........coovies E. thomsonii
b.  Spike more or less nodding. Lemma glabrous or minutely hairy ..............

........................................................................................................... E. russellii
T Mleipremn alviawt an o ao tha 1o finret B ey )
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Ba. Rhachilla twisted above the plumes, forets dorsiventral to the spike-axis;

midrib of lpwer glumeg not in iinc with that of lemma ... £ scirenkianss

b Rkl . I —_— —ayidribaf - : ok o

that of lowest lemma. . i e 9

Ga. Anthers 3-3.5 mm long... oo B foRgE-aristatus s&p, canalicuiatus

B, Anthers 1.5-2.F MR JO0E e e oieni e cercrennimn s e et enseseenicmsi e veeaniee 1A

lia, Leaf-blade flat or slightly roiled, shortly and densety puhescent an both the

surfaces .. - . E. schugnanicus

b, Ll.'.lif-hlﬂdl: tlghtl}' fuld:d or convolule, glnhmuh bl:llﬂﬂﬂ‘l., pub:smm or loossly

hairy obave £ jacquemontii

Fla.  Plants with long cteeping thizome ..., 12

B Plants without rRIZOIE . et eb e e 14

[7a. Glumes vsuably toothed at the apex, rarely acuminate or shortly awned.

Lemama minately bristhy, Anthers 2-2.5 mm bDZ ..oooovevviverine E. dentarus

. Glumes Hunt or acuminate, Lomma halry or glabrous. Anthers 3.5-7 mm

O PP PPN b

135,  Lcaf-sheaths eiliate on the margins. (Glumes hroad, abtuse, obliquely truncate

AL TRE LD oo rmc e e et s st eem e e e e e 1 e eun e e E. hispidus

h.  Leaf-sheaths not cifinte. Glumes lancenlate, shartly awned or mucronate

.......................................................................... e B, FEPERS

142, Anthers 2-2.5 mm lene. Glumes scabreulous on the weins .. E sfewards

b.  Anthers 3-5 mm lang. CGlemes smoolh. et E. cognarus

Elymus cognatus {Hack.y T.A. Cope in Fl. West Pakistan Fasc.

143, 628. Agrapyran cognarum Hack. in Allg. Bot. Z. 1904: 22, 1904;
Bor, Grasses a60, 1960,

Tuited perennial herbs up to 60 cm tail; cuims slender, erect or

geniculately ascending. Leaves linear, blades flat or the margins inrolied,
shortly hairy above, gizbrous beneath. Inflorescence a spike, 6-18 cm long.
Spikelets 3-3-flowered, 1-1.5 cm long wpper 6-8 mm long, iemma obiong-
lanceolate, §-10 mm long, emarginate or shortly awned at apex; palea
as long as the lemma, 2-keeled, keel ciliate.
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Common on slopes, grassy places in Dras, Zanskar, Baltistan, Gilgit,
Karakoram, Ladakh.

Fi. & Fr : July August.
Distrib. ; Iran, Afghanistan, Pakistan, India, Western Himalaya.

Elymus dahuricus Turcz. ex Griseb. in Ledeb. Fl. Ross. 4: 331.
1852: Hook.f,, Fl. Brit. India 7: 374. 1896; Bor, Grasses 669. 1960,

Tufted perennial herbs up to 1 m tall; culms stout and leafy or
slender with mainly basal leaves. Leaves linear, finely acuminate, usually
flat. Inflorescence a spike, erect or nodding, 7-20 cm long. Spikelets in
paits at each node of rhachis, 8-12 mm long, 2-3-flowered, green; glumes
subequal, 5-10 mm long elliptic, strongly 3-5-veined, acute or shortly awned;

lemma eliiptic, 7-11 mm long, awn slightly curved, 8-15 mm long; palea
Obtuse, keel strongly ciliate.

Common in grassy places, alpine slopes in Rupshu, Suru, Skardu,
Ladakh, Lahul & Spiti.

FI. & Fr. : July August.

Distrib. : Central Asia from Afghanistan to Siberia, Mongoelia and
China; Pakistan, India, Western Himalaya.

E. dentatus {Hook.f.,) T.A. Cope in Fl. West Pakistan Fasc. No.
143. 623. 1982. Agropyron dentaturt Hook ., F1. Brit. india 7: 370. 1896,
incl. var. elarum Hook.f.,, var. scabrum Nevski, var. kashmiricum Meld.;
Bor, Grasses 661. 1960.

Tufted perennial herbs up to 60 cm tall; with creeping rhizome; culms
¢rect or geniculately ascending. Leaves linear, flat, smooth or scabrid.
Inflorescence a dense spike, 6-15 cm long, erect; rhachis-joints scabrid
along the margins; spikelets closely imbricating, 12-15 mm long, 3-5-
flowered, glabrous of sparsely pubescent; glumes subequal, oblong or ellitpic
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obliquely truncate, toothed at the apex or acuminate, sometimes shortly

awned, strongly 7-9-veined; lemma oblong-lanceolaie, 8-10 mm long, acute
or stortly awned,

Common on grassy alpine slopes in Gilgit, Baltistan, Dras,
Karakoram, Deosai Plains, Ladakh, Lahul & Spiti.

Fl. & Fr : luly  August.

Diserib. © India, Western Himalaya (Endemic).

Note @ {tis 4 very variable species. There are awned (vars. elafum
and scabrum) or awnless (var dentarum and foshmiricum) lemmas;, var
dentariem has glabrous sheaths but var. kaskmiricum has hairy sheaths;
var. elafwm has longer spikeleis than var. scabrum.

Elvmus fedtschenthol Tzveloy im Nov. Sist, Vyssh, Rast. 1973721,
1973, Agropyron macrolepis sensu Bor, Grasses 663. 1960, rnon Drobov
1925,

Tufted perennial herbs up to 1 m tall; culms stout, erect. Leaves
[ NN (RN . Sty pepuy [N S T . DU U S .
1NNear-1aiictOidile, 11ar, SUHLLILIiRLSy i Ui Sueh, 1IN0 resveince

spike, 7-10 cm long, the spikeles often.secund; rhachis joimis scabrid along

efiiptic-oblong 1-1.5 om long, scabrid, occasionally lobed or toothed at
apex, abruptly acuminate; lemma elliptic-obleng, 10-12 min long, scabrid

or shortly pubescent on the back, awn strongly curved, 1.5-3.5 cm long.
Occasional on slopes in Gilgit, Baltistan, Ladakh.

Fl. & Fr : July August

Distrib. : Central Asia, Siberia eastward to Pakistan, India, Westem
Himglays.

E. hispidus (Opiz) Meld. in 1. Linn. Soc. Bot. 76. 380, 1978&.
Agropyron kispidum Opiz in Bercht. & Opiz, Ockon. Tech. Fl. Bohmen.
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1: 413. 1836. A. intermedium (Host) P. Beauv., Ess, Agrost. 102, 146,
180. 1812; Bor, Grasses 663. 1960.

Tufied perennial herbs up to I m ftali; with creeping rhizome; culms
erect or ascending. Leaves linear, {lat or convolute, scabrid and sparsely
hairy above, glabrous beneath. Inflorescence an erect spike, 6-20 cm long;
thachis joints scabrid along the margins. Spikelets 1-1.5 ¢m long, 4-5-
flowered, glabrous; glumes subequal, oblong to lanceolate, 7-9 mm long,
obtuse, truncate, scabrid on keel towards apex, occasionally hairy on the
back; lemma oblong- elliptic, 9-11 mm long, giabrous or puberulous,
subobtuse, emarginate or apiculate.

Distrib. : Mediterranean region Central Europe eastward to southern
Russia, Central Asia, Pakistan; India, Western Himalaya.
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Fasc. 143. 622. Agropyron ;acquemanm Hook f., Fl. Brit. India 7: 369.
1896, Bor, Grasses 663. 1960.

Tufted perennial herbs up to 30 ¢ tall; culms erect or ascending,
thickened at the base and covered with silvery hyaline basal sheaths. Leaves
lingar, flexuous, convolute, glabrous. Inflorescence a lax, erect or nodding
spike, 3-5 ¢m long, rhachis jOlI'ltS smoath alang the margins. Sp1kelets 1 -

oblong-lanceolate, scabrid or smooth, acuminate or shortly awned,
prominently veined; iower 4.5-6.5 mm long, upper 6-8 mm long; lemma
oblong-lanceolate, 8-9 mm long, awn 1.5-4 cm long, recurved; palea-keei
ciliolate.

Occasional on slopes in Baltigtan, Nubra, Dras, Zanskar, Tso Murari
Ladakh,
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Fl. & Fr. : July August.
Distrib, . India, Western Himalaya (Endemic).

Elymus longi-aristatus {Boiss.) Tzvelev ssp. canaliculatus (Nevski)
Tzvelev in Nov. Sist. Vyssh. Rast. 1972, 62. 1972. Agropyron canaliculatum
Nevski in Izv. glavn. bot. Sada SSSR 30. 509. 1932; Bor, Grasses §59.
1960. 4 longi-aristatum sensu Hook.f., Fl. Brit. India 7: 368. 1896, non
{Boiss.) Boiss. 1384,

Tufted, perennial herbs; culms stout or slender, erect, or ascending.
Leaves linear, flat or convolute, puberulous or glabrous beneath.

Inflorescence a lax spike, 8-15 cm long, erect or nodding; rhachis joints
scabrid along the margins; spikelets loosely imbricate, laterally flattened,
green or bluish-purple, 1.5-3 cm long, 5-9-flowered; glumes unequal, elliptic
or oblomg, acuminate or shortly awned, 3-5-veined; lower 4-8 mm long;
upper 5.5-9 mm long; lemma spreading, lanceolate, 8-11 mm long, 3-5-

veined, towards apex, awn 2.5-4.5 long, recurved; pales ooriaceous, keel
ciliolate,

Common on siopes, in open grassy places in Gilgit, Baltisian,
Khardon, Ladakh, Lahul & Spiti.

FI. & Fr. : July August.

Distrib. : Central Asia from Iran, eastward to India, Western
Himalaya.

E. nutans Griseb., Nachr. Ges. Wiss. Gottingen 1868: 72. 1868;
Bor, Grasses 670, 1960. E. sibiricus sensu Hook f., FI. Brit. India 7: 373.
1896 pro parte. non L. 1753, Fig. 42.

Tufted perennial herbs up to 60 cm tall; culms erect or ascending,
usually decurved below the spike. Leaves linear, flat, smooth or scaberulous.
Inflorescence a flexuous, short or elongate, spike 5-15 cm long. Spikelets
in pairs or in threes, sessile and pedicelled, 1.5-2.5 cm long; glumes elliptic
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Fig. 42. Elymus nutans Griseb,
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or lanceolate, 4-9 mm long, 1-3-veined, acute or shortly awned; upper
sometimes setaceous; lemma lanceolate, 8-11 mm long, 5-veined scabrid
or shortly hairy, narrowed into a flexuous awn [.5-3 ¢m long.

Common in grassy open places, on slopes in Gilgit, Baltistan, Leh,
Nubra valley, Rupshu, Dras, Zanskar, Ladakh, Keylong, Lahul & Spiti.

Fl. & Fr. : July - August.
Distrib. : Central Asija, Pakistan, India, Western Himalaya.

Note : It i8 very similar to E. sibiricus L. which differs in having

sessile spikelets and awns as long as glume,

Elymus repens {L.) Gould in Madrono 9: 127, 1947, Triticum repens

L., Sp. PL. 1: 86. 1753. dAgropyron repens (L.) P. Beauv., Ess. Agrost.
102. 146, 180, t. 20/2. 1812, Hook.f.,, Fl. Brit. India 7: 370. 1896; Bor,

Y

Grasses 664, 1960,

Stender tufted perennial herbs up to 60 cm tall; culms erect or
ascending. Leaves linear, flat, glabrous or puberulous above. Infiorescence
2 lax or dense, erect spike, 5-15 cm long; rhachis-joints scabrid along
the margins. Spikelets oblong, glabrous, pale, 12-16 mm long, 5-6-flowers,
glumes unequal, linear or linear-oblong, obtuse, acute or notched at apex,
mucronate or shortly awned, 5-10 mm long, 3-3- viened; lemma linear-
lanceolate, obtuse, acute, 6-12 mm long, glabrous, 3-5-veined in the upper

half; palea nearly as lfong as the lemma, keel smooth,

Common in open grassy places, on slopes in Gilgit, Zanskar,
Karakoram, Baltistan, Skardu, Leh, Ladakh, Lahul & Spiti.

Fl. & Fr. : July - August.
Distrib. : Europe, temperate Asia, Pakistan, India, Western Himalaya.

E. russellii (Meld.) T.A. Cope in Fl. West Pakistan Fasc. 143. 618,
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1982. Agropyron russellii Meld. in Bor, Grasses 665, 694. 1960.

Tufted perennial herbs up to 60 cm tall; culms slender, erect. Leaves
linear, flat or convolute, scaberulous snl:nrw,.-'g:i smooth beneath; ligule hyaline.

0.2-0.3 mm long. Inflorescence a lax, erect ot nodding spike, 8-15 cm
long; rhachis-joints scabrid along the margins. Spikelets 1.5-1.8 cm long,
obiong-lanceolate, margin hyaline; lower 6.5-8 mm long; upper 8-11 mm
long; lemma lanceolate, 10-12 mm long, awn, 1-2 c¢m long; palea as long

as lemma.

Common in alpine rocky places in Gilgit, Baltistan, Karakoram.

Fl & Fr : August,
Distrib. : India Western Himalaya Kashmir (Endemic).

Elymus schrenkianus (Fisch. & Mey,) Tzvelev in Bot. Mater. Gerb.
Bot. Inst. V.L. Komarova 20: 428, 1960, Triticum schrenkianum Fisch.
& Mey. in Bull. Acad. Imp. Sci. Petersb. 3: 305: 1845, Agropyron
schrenkianum (Fisch. & Mey.) Candargy in Arch. Bio!. Veget. Pure
appliquee 1: 22. 41. 1901; Bor, Grasses 665. 1960.

Tufted perennial herbs up to 70 em tall; culms erect or geniculately
ascending, slender or stout. Leaves linear, flat or convolute, glabrous or
puberulous. Inflorescence a dense spike, one-sided, 5-10 ¢cm long, erect
or curved, suffused with purple; rhachis-joints glabrous or slightly scabrid
along the margins. Spikelets 8-12 mm long, 3-5-flowered; rhachilla twisted
.above the glumes bringing the florets dorsiventral to the axis; glumes
subequal, elliptic 3-4.5 mm long, narrowed into an awn 2-5 mm long;
lemma elliptic, 9-11 mm long, bristly on the back, awn stout, curved, 1.5-

2.5 cm long; palea as long as the lemma,
Occasional in open places in Gilgit, Karakoram, Lahul.

Fl. & Fr. . July - August,
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Distrib. : Central Asia, castward to India, Western Himalaya.

Elymus schugnanicus {Nevski) Tzvelev in Nov. Sist. Vyssh. Ras..
1972: 62. 1972, Agropyron schugnanicum Nevski in lzv. glavn bot, Sada
SSR 30: 512. . 4. 1932; Bor. Grasses, 665. 1960.

Tufted perennial herbs up to 60 cm tall; culms erect or ascending,
slender. Leaves linear, flat or convolute, densely pubescent. Inflorescence
a lax nodding spike, 7-10 cm long; rhachis joints smooth or scabrid along
margins, Spikelets 1.5-2 cm long, 5-7-flowered; glumes unequal, oblong-
lanceolate, acute, acuminate or shortly awned; lower 3.5-5 mm long; upper
5-6.5 mm long, lemma oblong-lanceolate, 8-10 mm long, scabrid on the

back, awn stout, curved, 3-3.5 cm long.

Occasional on open slopes in Karakoram, Baltistan, Ladakh,
Lahul,

Fi. & Fr. : July August.
Disrrib. : Pakistan, India, Western Himalaya,

E. semicostatus (Nees ex Steud.) Meld. in Hara ef al. Enum. FI,
Pl. Nepal i: 132, 1978, Triticum semicostatum Nees ex Steud., Syn. Pl
Glum 1: 346, 1854. T striatum Nees ex Steud. L¢. Agropyron
semicostatum (Nees ex Steud.) Boiss., F1. Orient, 5: 662. 1884; Hook.f.,
FlL. Brit. India 7: 369. 1896; Bor, Grasses 665, 1960. A. striarum (Nees
ex Steud,) Hook.f., FlL. Brit. India 7: 369. 1896. A. semicostatus (Nees
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Hook.f,, var. validum Meld. in Bot, Grasses 667, 696. 1960,

Tufted, perennial herbs up to 1.5 m tall; culms stout or slender, erect
or ascending. Leaves linear, flat, scaberulous or smooth. Inflorescence an
erect, nodding or curved spike 8-20 cm long; rhachis joints scabrid zalong
margins. Spikelets 2.5 cm long, 7-8-flowered; glumes unequal, lanceolate,
acuminate, strongly 5-7.veined, scaberulous on veins; lower 1-1.5 cm long.
upper 1-1.8 ¢m long; lemma lanceolate, 1-1.5 cm long, appressed, scabrid
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or puberulous, awn erect or recurved, 1.5-2 cm long; palea shorter than
lemma.

Common in open grassy places in Gilgit, Ladakh, Lahul & Spiti.

-

FI. & Fr. : July August.

Distrib. . Afghanistan, Pakistan, India western Himalaya.

Note : It is a very variable species.

Elymus stewartii (Meld.) T.A. Cope in Fl. West Pakistan Fasc.
143, 627. 1982. Agropyron stewartii Meld. in Bor, Grasses 666, 695,
1960.

Tufted perennial herbs up to 60 cm tall; culms smooth, erect. Leaves
linear, flat, scaberulous above. Inflorescence a lax spike, 7-11 c¢m long,
erect or flexuous; rhachis-joints scabrid along the margins. Spikelets
lanceolate, 12-16 mm long, 3-4-flowered; glumes subequal, lanceolate,
acuminate, 3-5-veined, scaberulous on the veins; lower 5-7.5 mm long;
upper 6.5-8 mm long; lemma oblong-lanceolate, 8-10 mm long 5-veined,
veins scabrid, awn erect, 1-2.5 mm long; palea emarginate at apex.

Occasional in open places in Baltistan, Shyok Valley Ladakh.
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Distrib. : India, western Himalaya, Kashmir {(Endemic).

E. thomsonii (Hk.f) Meld. in Hara er al. Enum, FL. Pl. Nepal
1: 132. 1978. Agropyron thomsonii Hook.f,, Fl. Brit. India 7: 370.
1896.

Densely tufied perennial herbs up to 70 cm tall; culms stout or
slender. Leaves linear, flat or involute, unper glabrous, lower hairy; lower

sheath villous, Inflorescence a spike, 7-15 c¢m long; rhachis pubescent on
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the margins all over; intemo. s of rhachilla scaberulous. Spikelets ovoid,
10-15 mm long, 5-7-flowered; glumes erecto-patent, ovate-oblong, acute
or acumninate, 5-7-veind, veins scaberulous, margin hyaline; upper sometimes
toothed at apex and mucronate; lemma ovate-lanceolate, faintly veined,
silky villous, natrowed into a slender awn, twice as long as the glumes
or little shoster; keel of palea ciliolate.

Common on grassy slopes in Spiti, Lahu! & Spiti.
Fi. & Fr. @ July August,

Distrib. : India, Western Himalaya.

EnnearoGON Desv. ex P, Beauv,
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Inﬂoresceme a panicle, usuai spiciform

like appendage, rhachtlla. jointed at the base. Glumea subequal membranous,
keeled 3-9.veined; lemmas broad chartaceous, outer surface slightly hairy,

moath or vibbed, with O ciliate awns
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patea h aline b road, 2- keeled lcdlcuies ; stamens 3. Grains ovoid or

oblong, free within the lemmas.

The genus comprises 28 species in the world; distributed in the
tropics and subtropics, especially Australia and Africa; 4 species in India;
1 species in ¢old desert,

Enneapogon persicus Boiss. Diagn. 1(5): 71. 1844; Bor, Grasses
610. Poppophorum aucheri Jaub, & Spach, Ill. PL. Or. 4: 32. 1. 323. 1851,
Hook.f., FL. Brit, India 7: 301, 1896.

Tufted perennia! herbs up to 50 cm tall; cublms slender, wiry, erect
or ascending, puberulous. Leaves linear, flat or convolute; ligule a pubescent
ridge. Inflorescence a contracted, cylindric, silvery yellow panicle, 10-
15 cm long; spikelets 8-12 mm long, usuatly 3-flowered; glumes lanceolate,
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pubescent, 6-7-veined; lower 5.5-10 mm long; upper 7-12 mm long; lemma
much shorter, coriaceous, orbicular, villous; lower lemma 9-awned; awns
sofily hairy up to middle or litle over, scaberulous above, 10-15 mm long;

palea hyaline, 2-keeled, keels pubescent.
Common on dry slopes, arid wastelands in Gilgit Ladkah.
Fl. & Fr : May July.
Distrib, : Persia to Pakistan, India western Himalaya.
Eracrostis N.M. Wolf

Annual or perennial herbs; often glandular on leaf-sheath and
inflorescence. Culms erect or geniculately ascending. Leaf-blades linear,
fiat or mnvolute rarely pungent. Inflorescence an open, contracted,
5p1c1f0rm or glomerate panicie, rarely of racemes on central axis, Spikelets
2-many-flowered laterally compressed, variously disarticulating; rhachilla
not produced beyond lemmas. Glumes subequal, 1-or rarely 3-veined, rarely
awned, often deciduous; lemmas 3-veined, keeled or rounded, membranous
to coriaceous, at length deciduous from the rhachilla; palea deciduous or

persistant hroad membranous kesled. keel cilinte o
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2, minute; stamens 2 or 3, Grains globose oblong ovoid or obovoid, free
within the lemmas.

The genus comprises about 330 species in the world; distributed
throughout the tropics and subtropics; about 37 species in India; 2 species
in the cold desert.

The name Eragrostis is sometimes wrongly ascribed to P. Beauv.
but Wolf’s work is earlier and validly published {sez Ross in Acta Bot.
Neerl, 15: 161. 1966).

la.  Pailea deciduous with [eMmMA .. £, pilosa
b.  Placa persistent ... osoniicrsnsisionn Mrsnsimesasars s erapermsesaiens E. minor
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Eragrostis minor Host, Gram. Austr, 4: 15, 1809; Hook.f,, Fl. Brit,
India 7: 321. 1896. £ pogeoides P. Beauv., Ess. Agrost. 162, 1812, based
on Poa eragrosiis L., Sp. 1: 68. 1753; Bor, Grasses 512. [960. Fig. 43,

Tufted annual herbs up to 25 cm tall; culms slender, ascending.
Leaves linear-lanceolate, flat, margin glandular; sheath-mouth bearded.
Inflorescence an ovate-oblong, dense or open panicle, 5-15 cm long;
branches stiff. Spikelets linear to ovate, pale green to purplish, shining
5-8 mm long, many flowered; glumes subequal, ovate, or boat-shaped,
acute, 1-veined, 1-1.5 mm long, keel scabrid; lemma broadly ovate, obtuse,
1.5-2 mm long, chartaceous, lateral veins strong; palea obovate-oblong,
keel scabrid, Caryopsis globose,

Common as weed of pardens, cultivated fields, in open grassy places,
on siopes, in waste places in Leh, Dras, Gilgit, Ladakh, Lahul & Spiti.

Fl. & Fr.: May Qctober.
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..zﬂed annual herbs up to 80 cm tall; culms erect or ascending,

er incli t ing panicle, 5-20 em long. branches

filiform or capillary, fascicled or sub-whorled. Spikelets usvally grey, tipped
with purple, linear, 4-6 mm long, 5-10-flowered; the florets appressed to

the rhachilia, breaking up from the base; glumes hyaline, unequal, ovate,

0.5-0.7 mm Jong, veinless or upper faintly I-veined; lemma ovate, 1-1.5
mm long, acute; palea-keel scaberulous.

Common in alpine pastures, grassy slopes, ditches, grassy waste
places in Dras, Ladakh, Lahul & Spiti.
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Fig. 43, Eragrostis minor Host
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Fl. & Fr. : July October.

Diserib. : Throughout tropical and warm temperate regions of the
Old World; introduced in the New World.

Note : It is a good fodder grass.
Eremoroa Rosch,

Annual herbs. Leaf-blades flat or convolute. Inflorescence a panicle,

branches whorled, the lower sometimes sterile. Spikelets 2-many-flowered,
rarely 1-flowered, terete or slightly compressed; rhachilla jointed at the

1-3-veined, thinly herbaceous; lemmas lanceolate to narrowly oblong,
rounded on the back, obtuse to acuminate or mucronate, herbaceous, 3-
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The genus comprises 4 species in the world; distributed from m
Maediterranean to western China; 3 species in India and also in cold desen.
la. Lemma obtuse or abrutly acute at tip. Anthers 1.5-2.5 mm long .. E. persica

b, Lemma long acuminate at tip. Anthers 0.3-0.7 mm lopg ..o irevremirens 2

2a.  Plants 2-8 cm talt. Leaves very parrow up 3o 1 mm broad. Panicle up io

3 cm long. Lemma acute, often with a short awn-point up to 0.5 mm long

o E. altaica
2
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Lemma gradually acuminate ... vmiisnninonn E. altaica ssp. songarica

Eremopoa altaica (Trin.) Rosch. in Kom., Fl. URSS 2: 431, 1934,
Aira altgica Trin, in Mem. Sav. Etr. Acad. Petersb. 2: 526. 1835.

Slender annual herbs up to 8 cm tall; culms slender, erect or
ascending. Leaves linear, flat or convohute, scabrid above, smooth or scabrid
beneath; ligule lanceolate, 1-2.5 mm long. Inflorescence ovate panicles,
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up to 3 ¢m long, loose; braches capillary to stiff, subwhorled. Spikelets
laterally compressed, green or purplish, 4-6 mm long, 2-4-flowered; lower
glume lanceolate, acute, 1-2 mm long; upper glume ovate, acute or
subacute, 1.5-2.5 mm long; lemmas elliptic, about 4 mm long, glabrous

Fat-d d --.‘_.‘-- Lﬁ.-— arw mak ..-.lﬁ nm-nnl ----------
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Frequent on alpine grassy slopes, in grassy wastelands in Gilgit, Zoji
La, Baltistan, Skardu, Zanskar, Dras, Ladakh, Lahul & Spiti.

Fl & Fr. : May - August.

Distrib. : Middle east from Turkey and the Caucasus mountains
eastwards to Afghanistan, Pakistan, W, China, southern Urals, India, Western
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Note ; Very variable grass.

Eremopoa saltaica (Trin.} Rosch. ssp. songarica (Schrenk) Tzvelev,
Poaceae URSS 479. 1976. Glyceria songarica Schrenk, Enum. Pl. Nov.
1.1. 1841, Poa persica Trin. var. songarica (Schrenk) Hook.f., Fl. Brit.
India 7: 337. 1896; Eremopoa persica (Trin.) Rozhev. var. songarica
(Schrenk) Bor, Grasses 532. 1960.

Slender, annual herbs up to 40 cm tall; culms solitary, siender. Leaves

llnear 1-1.5 mm braod. convolute, scaberulous on the upper surface: ligule

et R ar g = =2 bl ol s ot SRy

1-1.5 mm long. Inflorescence an oblong, loose panicle, 4-10 cm long,
Sometimes up to 12 cm long; branches very slender, scaberulous, whorled,
Spikelets lanceolate, green, 3-5 mm long, 1-2-flowered, rarely up to 3-
flowered; glumes lanceolate, acute or subacute, lower 1-2 mm long; upper
1.5-2.5 mm long; lemmas lanceolate, acuminate about 4 mm long, glabrous
of minutely hairy on the keels and marginal veins.

Frequent in moist situations in Gilgit, Baltistan, Skardu, Zanskar,
Dras, Ladakh,

Fl, & Fr. : May - August.
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Distrib. : Middle east from Caucasus mountains, Central Asia
eastward to India, Western Himalaya.

Eremopea persica (Trin.) Rozhev. in Kom., Fl. URSS 2: 430. 1934;
Bor, Grasses 532. 1960, Poa persica Trin. in Mem. Acad, Sci, Petersb.,
Ser. 6. 1: 373. 1830; Hook.f., Fl. Brit. India 7: 337. 1896. Fig. 44.

Tufted annual herbs up to 60 cm tall; culms slender, usuaily flaccid,
erect or ascending. Leaves linear, flat or convolute, scabrid above, smooth
beneath, ligule lanceolate, 2.5-3.5 mm long, Inflorescence an ovate panicle,
6.5-20 cm long, lax, branches capillary but stiff, subwhorled. Spikelets
4.5-10 mm long, several-flowered, uppermost floret often reduced; pedicels
capillary, often very long; divaricate; glumes lanceolate; lower 1-2 mm .
Jong; upper 2-3 mm long, 3-veined; lemma oblong, 3-3.5 mm long,
mucronate, smooth or puberulous on keels and veins; palea 2-toothed,
keel scaberulous.

Common on grassy slopes, alpine pastures in Zanskar, Dras, Leh,
Hemis, Ladakh, Lahul & Spiti.

Fi. & Fr. : April  June.
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Festuca L,

Annual or perennial herbs; often tufted; occasionally dioecious. Leaf-

blades flat, convolute or setaceous. Inflorescence an open or contracted

panicle. Spikelets 2-many-flowered; rhachilla jointed below the lemmas,
not produced beyond the uppermost imperfect florets. Giumes subequal

or unequal, keeled, lower 1-3-veined, upper 3-5-veined, both membranous
to herbaceous; lemmas membranous to thinly coriaceous, rounded on the
back, acute, acuminate or awned; 5-veined; palea 2-keeled, keels
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Fig. 44. Eremopoa persica (Trin.) Rozhev.
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scaberulous; lodicules 2; stamens 3; ovary occasionally hairy at apex, Grains
ventrally concave or grooved, rarely flat, glabrous or crown hairy, free
or adherent with the palea.

The genus comprises about 450 species; distributed in temperate

and subtropical regions throughout the world, extending into the
mountainous regions of the tropics; about 27 species in India; 13 species
in the cold desert.

la.  Glumes hyaline except along the veins......... R PR 2
28.  Leaf-blades flat or loosely ralied. Spikelts unisexual................. F. oigae
b.  Leaf-blades folded. Spikelts bisexual.........comervmeeirerernennns F alatgviva
3a. Leaf-blades scabrid on the lower surface ....... fee e TPt e e r s 4
b. Leaf-blades smooth on jower surface, rarely scabrid towards the apex 6
4a. Leaf-blade 6-sided in secton......cvierrnrnas R F. kashmiriana
b.  Leaf-blade flattened-cylindrical in section....... SN 5
5a. Leaf-blades 5-veined, glancous-pruinose K, valesioca
b.  Leaf-blades T-veined. green ....ciciimss e nimane F alaica
6a. Leaf-blades with 3 scelerenchyma stands ... csiinens 7
bh.  Leaf-baldes with 5-9 sclerenchyma Sands .vccienccniec i e sesenienas 10
7a.  Anthers 1.5-2.5F mMm 100G omirsmiminiinmm e 5. Q13108
b.  Anthers 0.5-1 mm JONE...ocormvcminirermsaretconns i PR, errerinarresninens 3
8a.  Leaf-blades S-veined, rarely 7-veined but then outermost pair of veins much

0 1F:1 | 1 ORI et rs e e eie et F. coelestis

b.  Leaf-blades 7-veined, ouler and inner paris equal in SiZ€.....cciciicne 7
9a.  Spikelets brown.....ooiccerceren errereerans sttt nnanasennen 5o DOAMIricY
b.  Spikelets green, variegated with purple....vvvvecvviiinivresnn B, tibefica
108. Anthers 0.5-0.8 mm long ... eersmiimsnisnias e siserisstearsassanissens F. nitiduie
b. Anthers more than I MM (O ..o sissmssienssnmasiessisnsns b1
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ila. Leaf-blades flattened cylindrical in section ... F. hartmannii
b. Leaf-blades flastish or folded, in the latter case angnlar and d-many sided
YR =15 1.5 1 S U 12

17a TTnmer olime 3 5-1 mm lnne Palea deanly dividad intn 2<lnhas. Anthere 1.
A UFFH.I ﬁlmllﬁ e o AdAEAR l-vl-l-a! LD ] 'I-.'I-F'I-F!JI-J R L ek e LR L ) ol e WOWE R A R =
L ICRR 712 L1 (3 SO U T OO PO TR P RSN F polycolea

13a. Panicle-branches scabrid. Lemima lanceolate, glabrous or puberulous F rubra
b. Panicle-branches hairy. Lemma ovate-lanceolate, densely hairy ...............
......................................................................................... F. rubra ssp. arctica

Festuca alaica Drobov in Trav. Mus. Bot. Acad. Sci. Russ. 16: 134.
t. 17/5. 1916.

Densely tufted perennial herbs up to 30 cm tall; culms slender, erect.

T anwns pmatmamamisn  mowsanr Il'l+ﬂ 141-11“. = 1)
Leavod aUl-ﬂL-ﬁUl-lb, DUIL\'UIULG Ui o4 1o

Inflorescence an obleng, contracted panicle, 3-6 cm long; branches often
appressed to the rhachis. Spikelets 6-8 mm long, 4-6-flowered; lower glume
2.5-4 mm long, l-veined; upper glume 3.5-5 mm long, 3-veind; lemma
elliptic-oblong, 4-5.5 mm long, scabrid in upper portion, awn 1-1.5 mm
long, palea-keel scabrid or smooth below.

Common on grassy slopes, in alpine pastures in Baltistan, Deosai
Plains, Ladakh.

Distrib. : Southemn Russia; Turkey eastwards to Afghanistan, Pakistan,

India, Western Himalaya.

F. alatavica (5t. Yves) Rozhev, in Kom., Fl. URSS 2: 528, 1934;

Bor, Grasses 537. 1960. F. rubra L. ssp. alatavica St.-Yves in Candollea
3: 393, 1928. F duthiei Hack. ex Stapf in Hook.f,, Fl. Brit, India 7:
352. 1896 (as synomm of F. altaica). F altaica sensu Stapf in Hook.f.,
7

pl R owd a8 1904 Mon Y 12790 MNar {raccao
" wf ok L 1 & Fury FILSATH AL1ELs J.u-n’-J", l.l'Ul., 1 R
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Densely tufted perennial herbs up to 70 cm tall; rhizome short, thick;
culms slender or stout, smooth, erect or ascending. Leaves linear, rigid,
convolute, prominently ribbed above; sheaths open to the middle, soon
splitting to the base; ligule 0.5-0.8 mm long. Inflorescence an ovate panicle,
7-15 em long, lax, few-spiculate, lower branches 2-nate. Spikelets 8-15
mm long, oblong, 4-6-flowered; glumes hyaline; lower 3-4 mm long, 1-
veined; upper 4-5 mm long, 3-veined; lemmma oblong-fanceolate, 6-8 mm
long, acute, with a short awn-point faintly 5-veined; palea linear-oblong,
keel scabreulous.

Common on grassy slopes, in alpine pastures in Dras, Baltistan, Gilgit,
Karakoram in Ladakh, Lahul & Spiti.

Fl. & Fr. : July August.

Disrrib. : Central Asia, Pakistan, India, Western Himalaya.

or smooth towards base.

" , ] lopes in Gilgit Baltistan Ladakh.

Fl. & Fr. : July - August.

Distrib. ; Southern Russia, Pakistan, India, Western Himalaya.

F. hartmannii (Markgr.-Dannenb.) Alexeev in Byull. Mosk. Obshich.
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lspyt Prior. 33(4) 121, 1978, F. ovina L. ssp. coelestis St.-Yves var.

setacmus, convolute; llgule a narrow rim, about 0 3 mm long hlﬂurescence
an oblong, contracted panicle, 2-6 cm long, branches almost appressed
to the axis, scabrid. Spikelets 4.5-6.5 mm long, 3-5-flowered; lower glume
2.5-3 mm long, 1-veined; upper glume 3-4 mm long, 3-veined; lemma
oblong-lanceolate, 3.5-4.5 mm long, scabrid towards apex, awn 1-2 mm
long; palea-keel scabrid in the upper part.

Ladakh.

Fl. & Fr. : July August.
Distrib. : Pakistan, India, Western Himalaya.

Festuca kashmiriana Stapf in Hook.f, Fl. Brit. India 7: 351, 1896.

excl. var. debilis et var. simlensis; Bor, Grases 538. 1960.

TFufted, perennial herbs up to 60 cm tall; culms erect or ascending.
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narrow rim, ciliolate, about 0.5 mm long, Inflorescence lanceolate to
ovate panicle, 5-15 tm long, usually contracted, stiff or flexuous; branches
ascending or spreading, scabrid. Spikelets green or tinged with purple or
viplet, 8-15 mm long, 4-6-flowered; glumes membranous; lower lanceolate,

4-5 mm long, 3-veined; lemma oblong-lanceolate or elliptic, 5.5-7 mm long,
faintly 5-veined; awn 1.5-3 mm long; palea-keel scabrid.

Common in open grassy piaces, on slopes, in alpine pastures in
Baltistan, Dras, Skardu, Ladakh, Lahul & Spiti.

Fl & Fr. : July - August.

Distrib. : Pakistan, China, india, Western Himalaya.
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Festuca mitidula Stapf in Hook.f., Fi. Brit. India 7: 350. 1896; Bor,
Grasses 539, 1960.

Tufted perennial herbs with short rhizome, up to 40 c¢m tall; culms
erect or ascending, nodes solitary near the base. Leaves linear setaceous,
convolute, ribbed on the upper surface; ligule a narrow rim, about 0.5

mm long, ciliolate, more or less auricled. Inflorescence an ovate-lanceoiate,
lax, open or contracted panicie, 4-10 c¢m long; branches usually spreading,
flexuous, smooth or scaberulous. Spikelets elliptic to lanceolate, 8-10 mm
long, 3-6-flowered, green or purplish; glumes membranous margin hyaline;
lower 2,5-4 mm long, 1-veined; upper 4-5 mm long, 3-veined; lemmas
oblong-lanceolate, 5.5-6 mm long, smooth or scaberulous towards apex;
awn 2-3 mm long; palea keels scabrid.

Common in alpine pastures in Nubra, Baltistan, Zanskar Ladakh.

Fi. & Fr. : July August,

Distrib. : India Western Himalaya (Endemic).

F. olgae {Regel) Krivot.in Bot.- Mater. Gerb- bot- dnst- VL
Komarova 20; 56. 1960. Iima ofgae Regel in Acta Horti Petrop. 7:
F ]
*
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Densely tufted, dioecious perennial herbs up to 80 cm tall; cuilms
erect or ascending, slender, sheathed to the top. Leaves linear, flat or
convolute, smooth or scabrid, veins prominant; ligule membranous, truncate,
ciliate up to |} mm long. Inflorescence an ovate to linear panicle, 7-15
cm long, loose or contracted. Spikelets 9-12 mm long, ovate-obiong, 4-
6-flowered, pale green; lower glume ovate-lanceolate, 1-veined, white and
hyaline except along the green vein, 4-4.5 mm long; upper ovate-oblong,
J-veined, 4-6 mm long; lemma ovate-oblong, subobtuse, scaberulous, 5-

veined, broadly hyaline on margins and tip, apex times lacerate, awnless
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or setiform; palea oblong, acute or minutely 2-dentate, keels scabrid; anthers
reduced and empty in female flower; ovary densely hairy at apex; ovary
aboried in male flowers; anthers 2.5-4 mm long.

| o FRP—
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Frequent in rock crevices, Tocky siopes in

Fl. & Fr. : July - August.

Distrib. . Central Asia, Afghanistan, Baltistan, India, Western

Himalaya.
Festuca pemirica Tzveiev in Bot. Mater. Gerb. bot. Inst. V.L.
Komarova 20: 422, 1960. F. rubra L. ssp. schiagintweitii St.-Yves in

pr it
Mandallae 2. 00 1079 awn
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Drobov ssp. pamirica (Tzvelev) Tzvelev Bot. Zh. SSSR 56: 1254, 1971.
E ovina sensu Bor in Rech.f., FL Iran. 70: 77. 1970. pro part. non L.
1753,
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Tufied perennial herbs up to 20 cm tall; culms slender, erect. Leaves
linear, setaceous, convelute; ligule 0.3-0.5 mm long. Inflorescence a
narrowly oblong, contracted panicle, 3-5 em long; branches appressed to
main axis, scabrid. Spikeiets 5.5-8 mm long, brown, 3-6-flowersd; lower
glume 2-3 mm long, 1-veined; upper glume 3-4 mm long, 3-veined; lemmas

1 ir T A & mim Innoe soahmd Miuur\t‘la ey s 1.7 mare lnna-
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palea-keel scabrid towatds apex, smooth below.

Frequent on slopes, in grassy places inGilgi’r, Baltistan, Dras Ladakh.
Fl. & Fr. : July - August.

Distrib. : Pamirs, Pakistan, India, Western Himalaya.

ey [ = i M Bl Dwis Tedia 7. 140 1205 Bar
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Grasses 540. 1960. F. oving L. ssp. polycolea (Stapf) 8t. Yves in Candollea

3: 373, 1928,
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Densely tufted perennial herbs up to 30 cm tall; culms erect, smooth
or scabrid below the inflorescence. Leaves linear, setaceous, rigid; sheaths
persistent, pale, shining; ligule very small, obtusely auricled. Inflorescence
an ovate to lanceolate, open or contracted, rigidly erect panicle, 5-8 ¢m
long; lower branches scabrid; rhachis scabrid. Spikelets 8-12 mm long;
glumes firmly membranous, scabrid; lower subulate-lanceolate, 2-3 mm
long, 1-veined; upper lanceolate, acute, 4.5 mm long; lemma oblong-
lanceolate, strongly involute, faintly 5-veined; awns as long as the lemma
or little shorter; palea 2-fid, scabrid or puberuious.

Frequent on slopes in Zoji La, Astor, Ladakh, Lahul & Spiti.
KL & Fr.: July August.
Distrib. + Nepal, India, Himalayas.

Festuca rubra L., Sp. Pl. 1: 74. 1753; Stapf in Hook.f,, Fl. Brit.
India 7: 352. 1896; Bor, Grasses 540. 1960. F rubrg L. var. villosa Mert.
& Koch ex Roehl,, Deutsch, Fl, ed. 3. 1: 654. 1823 ssp. rubra.

Tufted perennial herbs up to 70 cm 1tall; rhizomatous; culms erect
or geniculately ascending. Leaves linear, setaceus, convelute; ligule about
0.5 cm long, truncate. inflorescence a panicle, 5-15 e¢m long, variable,
lanceolate to oblong, erect or nodding, icose, open or contracted; branches
and rhachis scabrid. Spikelets 5-10 mm long, rarely up to i5 mm long,
oblong, loose, 4-9-flowered, green or variegaied, glabrous or hairy; glumes
5 min long; 3-veined, lemmas lanceolate, glabrous or hairy faintly 5-veined,
margin broadly hyaline above, 4-6 mm long, scaberulous towards apex;

Common on slopes in open, grassy places, alpine pastures in Gilgit,
o ar. Dras athura | ake Wulhelh aly {0 3lie ;

Rupshu Ladakh, Lahul & Spiti.

A llS h [ M3

Fl. & Fr. . July - August.
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Distrib, : Europe, Temperate Asia, North America; Pakistan, India,
Western Himalaya.

Festuca robra L. ssp. arctica (Hack.) Govar,, Fli. Ural. 127 1937.

Tufted perennial herbs up to 50 c¢m tall; rhizomatous; culms usually
erect. Leaves lineat, setaceous, convolute; ligule very short, truncate.
Inﬂqrescence a panicle, 5-10 om long, variable, lanceolate to oblong, erect
or nodding, loose, open or contracted; branches hairy. Spikelets 5-8 mm
long, oblong, loose, 4-9-flowered, hairy; glumes lanceolate-ovate, acuminate;
lower 2-3 mm long, 1-veined; upper 3-4 mm long, 3-veined, lemmas ovate-
lanceolate, usually densely hairy, 3.5-5 mm long, faintly S-veined, margin
broadly hyaline at apex, awnless or shortiy awned up to 1.5 mm long;
palea 2-fid, scabrid along the keel.

Frequent on slopes in Baltistan, above Skardu, Gilgit, Dras, Rupshu.
FIL & Fr. : July - August.

Distrib. : N. America, high mountains of porthern Europe and Aisa,
southwards to Tibet, Pakistan, India, Western Himalaya.

F. tibetica (Stapf) Alexeev in Byull. mosk, Obshch. Ispyt. Prir. 83(4):
118. 1978. K valesiaca Gaud. var. ribetica Stapf in Hook.f., Fl. Brit. India
7: 349, 1896; Bor, Grasses 542. 1960.

Tufted perennial herbs up to 10 cm tall; culms slender, rigid, erect.
Leaves linear, setaceous, convolute, green or glaucous; ligule very short.
Inflorescence an oblong, stiff, contracted panicle, 1,5-3 ¢cm long; branches
short, erect, solitary or 2-nate, appressed to the main axis. Spikelets oblong

to broadly avate, purplish, 4-6 mm long, 3-4-flowered; glumes lanceolate,
acute or subacute; lower 1.5-3 mm long, 1-veined; upper 3-4 mm long,
3-veind; lemma oblong-elliptic, purplish black, scabrid towards apex, 5-
veined; awn 1-2 mm long, palea oblong-lanceolate, obscurely 2-toothed,
keel scarbid.
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Common in rocky places at very high altitudes in Ladakh.

Fl & Fr : July August.
Distrib. : Tibet, Nepal, India, Himalaya from Kashmir to Sikkjm,

Festuca valesinca Schieich. ex Gaud., Agrost. Helv. 1: 242, 1811;
Bor, Grases 542. 1960, ssp. valesiaca

Tufted perennial herbs up to 40 cm tall; culms slender, erect. Leaves
linear, setaceous, convolute, scabrid on the lower surface, glaucous-pruinose;
ligule a narrow rim, 0.3-0.5 mm long, obscurely ayricled. Inflorescence
an oblong, stiff, contracted panicle, 4-10 cm long; branches ascending,
appressed to the main axis, scabrid. Spikelets oblong to broadly ovate,
pale green or purplish, 4-7 mm long, 4-6-flowered; glumes lanceolate, acute;
lower 2-3.5 mm long, i-veined; upper 3-5 mm long, 3-veined; lemma
oblong-elliptic, 2.5-4.5 mm long, scabrid towards apex; awn 1-3 mm long;
palea lanceolate, keel scabrid towards apex.

Fl & Fr : July - August.

Distrib. : Europe, Asia from Turkey and the Caucasus eastward to
Siberia, Mangolia, North-west China, Tibet, Pakistan, India, Himalayas
from Kashmir to Sikkim.

HELICTOTRICHON Besses ex J.A. Schult. & J.H. Schult.

Perennial herbs; caespitose. Leaf-blades flat, convolute or setaceous.
Inflorescence a narrow and erect panicle, sometimes lax, rarely simple
and raceme-like. Spikelets 2-6-flowered, the florets similar, bisexual or

the uppermost almost reduced; rhachilla pilose, disarticulating above glumes,
produced beyond lemma as a short bristle, Glumes unequal, hyzline to
membranous, keeled, 1-5-veined, kee! scaberulous; lemmas membranous
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to coriaceous, rounded or faintly keeled, 2-4-dentate or bisetulate, 5-11-
veined, geniculately awned from above the middle; pales enclosed by
lemma, 2-keeled; stamens 3; ovary hairy. Grains adherent to the paleas.

The genus comprises about 100 species in the world; distributed
in temperate Europe, Asia extending into the mountainous regions of the
tropics; 6 species in India; 1 species in the cold desert.

Helictotrichon pratense (L.} Pilger in Fedde, Repert. 45: 6. 1938;
Bor, Grasses 439. 1960. Avena pratensis L. Sp. Pl. 1: 80, 1753; Hook.f,
Fl. Brit. India 7: 726. 1896.

Densely tufied perennial herbs up to 50 cm tall; culms stout, strict.
Leaves linear, coriaceous, flat, scaberulous pruinose above; ligule oblong,
lacerate, 2-5 mm long, Inflorescence a contracted, spiciform panicle, 5-
15 cm long, erect or inclined; branches short and erect. Spikelets oblong,
1.4-2.8 cm long, glistening, green or brownish, 4-6-flowered; glumes
lariceolate or oblong, 3-veined, hyaline on the margins and at apex; lower
1-1.5 em long; upper 1.2-2 cm long; lemma subcoriaceous, margin hyaline.
tip notched, 5-7-veined; awn from just above the middle, geniculate, 1-

a kaal emonth.
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Common in alpine meadows, open grassy places in Zanskar, Gilgit,
Baltistan, Karakoram,

FI. & Fr. : July August
Distrib. : Europe, temperate Asia, India, western Himalaya.

Hierochloe R. Br. nom. cons.

Perennial herbs; tufied or thizomatous. Leaf-biades flat. Inflorescence
a panicle. Spikelets 2-3-flowered, laterally compressed; the lowest floret
male with 3 stamens, the upper bisexual with 2 stamens; rhachilla
disasticulating above the glumes, not produced beyond the lemmas. Glumes
equal or unequal, hyaline to membranous, keeled, 1-3-veined; lemmas
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membranous to coriaceous, hairy on the marging and on the back towards
the apex, 3-veined, acute to bilobed, awnless or with subapical awn, fertile
lemma cartilaginous, margin convolute; palea 1-3-veined; lodicules 2. Grains

oblong to ellipsoid, free within the lemmas,

The genus comprises about 30 species in the world; distributed in

temperate and arctic regions; 4 species in India; 1 species in cold desert.

Hierochloe 1axa R. Br. ex Hook.f., FL. Brit. India 7: 222, 1896;
Bor, Grasses 441. 1960,

Perennial herbs up to 80 cm tall; rhizome st
erect or ascending. Leaves ensiform acute, glabrous, smooth; ligule oblong,
1-2.5 mmn long. Inflorescence an oblong, inclined, loose panicle, 5-15 om
long; branches capillary. Spikelets compressed, brown, 5-6 mm long; ghimes
equal or subequal, ovate, acute, 4-7 mm long, faintly 1-3-veined; male
florets with Jemma 4-5 mm long, truncate or shallowly toothed at apex,

a : - : lemma of female spike

above the middie, awnless or shortly awned.

Common in alpine meadows, on rock ledges in Drag, Baltistan, Gilgit

in Ladakh, Lahul & Spiti.

Fl. & Fr. : July August.

Distrib.  Pakistan, India, Western Himalaya.

HoroeuM L.

Annual, rarely perennial herbs. Leaf-blades usually flat, Inflorescence
a linear to oblong spike. Spikelets 3 at each node, the triads arranged in
2 longitudinal rows with the fertile florets in 2, 4 or 6 longitudinal rows,
each triad with a central bisexual spikelet and 2 lateral male or barren
spikeiets; rhachiila jointed at the base of the lemmas and produced beyond
it. glumes very narrow, rigid, awned, 3-veined, free to the base; lemmas
rounded on the back, obscurely 5-veined, acuminate to shortly awned,
palea 2-keelfed; lodicules 2, ciliate; stamens 3. Grains grooved in front,

tip usually villous, adherent to the palea or free.
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The genus comprises about 40 species in the world; distributed in
the temperate regions; 8 species in India; 3 species in the cold desert.

1a. Lemma of the central spikelet with 5-10 mn long awn ........ K. bogdani
b. Lemma of the central spikelet with 1.3 mm long awn .....ociniciiicprncenn 2
2a. Lemms glabrous .. H. brevisubulatum
b. Lemma hairy ..cocociiniinemnien s H. brevisubulatum ssp. turkestanicum

Hordeum bogdani Wilensky in Izv. saratov. Oblast. sel.-khoz. opyi.
Sta. 1(2): 13. 1918; Bor, Grasses 676. 1960, H. secalinum sensu Hook.f.,
Fl. Brit. Ingia 7: 372. 1896 pro part. non Schreb, 1771,
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slender, erect or geniculately ascending, leafy. Leaves short, linear, flat,
glabrous or hairy beneath; ligule small. Inflorescence a narrow, subeylindric,
dense-flowered, erect or inclined spike, 4-8 cm long, glaucous or greenish
violet; rhachis tough befow but fragile above at maturity. Spikelets densely
crowded, 3-nate; lateral pedicelled, male or neuter; central sessile; glumes
setaceous, 5-10 mm long, scabrid; lemma lanceolate, 5-7.5 mm long,
scabrid to appressed puberulous; awn 3-11 mm long; pedicelled spikelets;

anne . HI mm ln!'!ﬂ' ecahrid: lamimas 5.7 mm lano
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Frequent in waste places near habitation, near cultivated fields in
Gilgit, Baltistan, Karakoram, Ladakh.

Fl. & Fr. : July September.

Distrib. : South east Europe, southern Russia, Mongolia, Northern
China, Pakistan, India, Western Himalaya,

H. brevisubulatum (Trin.) Link in Linnaea 17; 391. 1843; Bor,

India 7: 372, 1896. pro part. non Schreb, 1771,

s5p. brevisubulatum

Tufted, perennial herbs up 1o 70 ¢m tail; cuims or geniculately
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subcylindric, dense-flowered, greenish to greyish-purple spike, 3-8 cm long;
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glumes setaceonls, 4 10 mm long, scabnd, lemma lanceolate, 5-8 mm long,
glabrous or scaberulous towards apex; awn 1-5 mm long; lateral spikelets
pedicelled, well developed, male; glumes setaceous, 4.5-10 mm long,
scabrid; lemma 3.5-6.5 mm long.

Frequent in open grassy waste places in Gilgit, Leh, Ladakh.
Fi. & Fr. : July - September.

Distrib. : South-eastern Russia, §.E. Iran, Central Asia, Tibet, Eastern
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Turkestan, Manchuria, Mongolia, Pakistan, India, Western Himalaya.

Hordeum brevisubulatum (Trin.) Link ssp. turkestanicum (Nevski)

Tzevelev in Nov. Sist. Vyssh. Rast. 1971: 66. 1971, H. turkestanicum
Nevski in Acta Univ, Asiae mediae, ser. 8b. Bot. 17; 45, 1934; Bor, Grasses
677. 1960,

Tufied, perennial herbs up to 60 cm tall; culms erect or geniculately
ascending. Leaves lineer, flat, scabrid. Inflorescence & slender, subcylindric,
usuzlly greyish purple spike, 4-10 cm long; rhachis scabrid on the margins,
fragile. Spikelets 3-nate; central sessile; glumes about as long as Iemma,

h“nL-:A' ‘ . i ‘ - ‘ﬂ‘ﬂ :._n l“ An“ﬂ‘l‘.r hﬂ'l h - e ﬁ'—.
ay i I 1die, -0 M CIg, O ISTIY naiTy, naivs iy ana

glumes setaceous, longer than lemma

Occasional in open grassy places in Baltistan, Nubra near Salt Lake,
Rupshu Ladakh.

Fl. & Fr. : July - September.

Distrid. : Southern Russia, Central Asia, Western China, Pakistan,

TonAin Vlrnodmaee LT2
HMId, YYEMMUELI nllllﬂ-lﬂ,’ﬂ

Kencia 1.G. Packer

Perennial herbs. Leaf-blades flat, convoluie when dry; ligule a ciliolate
rim, Inflorescence an open o narrow panicle, lax raceme on a central
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axis or a simple raceme; always associated with axillary cleistogamous
spikelets concealed within the upper-sheaths, Spikelets 1-many-flowered,
laterally compressed; rhachilla internodes pubescent. Glumes unequal,
membranous, 1-5-veined, lemmas 3-5-veined, keeled, minutely 2-toothed,

Mucronate or awncu 1lu1u UCLWEGU thﬂ ;e“'ﬂ" rn-r.nh: ﬂﬂ‘f'ﬂ‘ﬂ, pubescenf on

the margin, rarely glabrous; patea 2-keeled, kaels puberulous.

The genus comprises about 10 species in the world; distributed in
southern Furope, Turkey, northern and central Asia through southern’Russia
and Pakistan to China and Japan; 2 species in India; I species in cold
desert,

Kengia seems to be related to Leptochloa P. Beauv. but in Kengia

s im o mAdmmay ta a naniculats 1ﬂﬂnI‘F=ﬂPnr‘ﬂ In Lentanohlon ﬂ'\ﬂ
Aetre i5 4 tenao CY W 8 Painbmials SLLSHNTSUSNW. 1 o8 FrocR g I

inflorescence is of several to many slender racemes on a central axis or
rarely subdigitate. Keng described this genus as Cleistogenes (Sinensia
5: 147, 1934) but this name is invatidated by its similarity to the technical
term cleistogene.

Kengia mutica (Keng) Packer in Bot. Not, Lund. 113(3): 291. 1960,
Cleistogenes mutica Keng in J. Washington Acad. Sci. 28(7): 299-301.

1938, Fig. 45.

Tufted perennial herb up to 40 cm tall, Culms simple, lower
internodes covered by sheaths; sheaths enclosing cleistogamous spikelets
in the upper part; ligule a ciliate rim. Inflorescence a panicle, 9 cm long,
branches spreading. Spikelets up to 10 mm long, up to 8 flowered, greenish-
purple; glumes unequal, lower 1.5 mm long, upper 3.5 mm long, l-veined;
iemmas 3.5 mm long, ciliate on the mid-vein and on the sides; palea 2-
keeled, keels ciliate below, scabrid above.

Occasional on loose stony slopes, forming clumps in Upshi, Ladakh.

Fi. & Fr. : August,

Distrib. : China, Japan, Mongolia, Central Asia, lndia from Ladakh.
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Fig. 45. Kengia mutica (Keng) Packer
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Bhattacharya & Uniyal (J. Econ. Tax. Bot. 7(1): 235-236. 1985)
recorded this species for the first time from India. This species is native
to China.

KoELERIA Pers.

Annual or perennial herbs; tufted; with or without rhizomes; the basal
sheaths sometimes swollen into bulbs, Leaf-blades narrow. Inflorescence
a spiciform panicle, often lobed or interrupted, branches hispidulous.
Spikelets 2-7-flowered, laterally compressed; rhachilla jointed between the
lemma, produced beyond it, glabrous to puberulous. Glumes subequal or
unequal, keeled, margin hyaline, acute or acuminate; lemmas membranocus
scarious, margins hyaline, obscurely 3-5-veined, acute to acuminate, with
or without an awn; palea hyaline, 2-toothed, gaping; lodicules 2; stamens
3. Grains oblong, laterally compressed, free within the lemma.

The genus comprises about 33 species in the world; distributed in

12, Lemuma &WREA ... s s s s sns s s s e K. argentea
b, Lemma awnless. ot e s K. macrantha

Koeleria argentea Griseb., Goett. Nachr. 77. 1868; Hook.f., Fl.
Brit, India 7: 309. 1896; Bor, Grasses 444. 1960.

Tufted perennial herbs up to 45 cm tall; culms simple, erect or
geniculately ascending, hairy below the panicle. Leaves linear, flat or
convolute, glabrous; ligule 1-2 mm long, lacerate. Inflorescence an oblong,
interrupted, elongate panicle, 4-8 ¢m long; rhachis tomentose. Spikelets
2-3-flowered, silvery white shining, glabrous, 3-5 mm long; glumes subequal,

l-veined, acute, lower 2-toothed at apex, 4-5 mm long; upper 5-5.5 mm
long; lemmas elliptic, 4.5-5 mm long, awn up to | mm long, from above
the middle of lemma on dorsal surface.

Rare in open grassy places in Indus Valley from Upoli to Leh.
Ladakh, Nubra, Fotu La, Upshi, Dras, Lahu},
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FI. & Fr : July Aupust.
Distrib. . Afghanistan, Pakistan, india, Western Himaiaya.

Koeleria macrantha (Ledeb.) Schult.,, Mant. 2: 345. 1824, Airg
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cristata sensu Hook f., Fl. Brit. India 7: 308. 1896, non Pers. 1805; Bor,
Grasses 444, 1960,

Densely tufted perennial herbs up to 60 cm tall; rhizome creeping;
culms simple, erect or ascending, glabrous or pubescent. Leaves linear,
flat or involute, glabrous or hairy; ligule 1 mm long, obscuse, Inflorescence
a narrowly oblong, shining, after interrupted panicle, 3-10 ¢cm long; branches
short, scabrid; panicle glabrous or tomentose; spikelets 2-4-flowered, shining,
green, purplish or silvery with green keel; giumes subequal, acute or
acuminate, mucronate or shortly aristulate, glabrous or hairy along the
keel, 1-3-veined; lower 3-4- mm long; upper 4-5.5 mm long; lemma oblong-
elliptic, 3.5-5.5 mm long, 3-veined, acute or mucronate, awnless.

Common in alpine meadows on dry slopes in Gilgit, Baltistan, Dras,
Zoji La, Ladakh, Lahul & Spiti.

Fl. & Fr. : June Septembet.
Distrib. ; Throughout temperate regions of northern hemisphere.
Levmus Hochst.

Perennial herbs; rhizomatous. Leaf-blades flat or convolute, stiff,
harsh, glaucous, tip pungent. Inflorescence a linear raceme or a spike,
the spikelets borne in pairs or singly and appressed to a tough rhachis.
Spikelets 3-7-flowered, rhachilta disarticulating above the glumes and
between the florets; glumes narrow linear or awn-like, opposite or side
by side, 1-veined, occasionally lanceolate and 1-3-veined; lemmas lanceolate,
5-7-veined, awned or awnless, palea 2-keeled, keels ofien ciliate; lodicules
entire or ciliate; stamens 3; ovary hispid at tip. Grains narrow, grooved
in front, adherent to the paleas or not.
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The genus comprises about 40 species in the world; distributed in
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Leymus secalinus (Georgi) Tzvelev, PL. Asiat. Cent. 4: 209, 1968,
Triticum secalinum Georgi, Bomerk, einer Reise, 1: 198, {775, Elymus
dasystachys Trin. in Ledeb., FL. Alt. 1: 120. 1829; Hook.f,, Fl. Brit. India
71 374, 1896; Bor, Grasses 669. 1960.

Tufted perennial hierbs up 1© | m tall, thizome creeping; cuims erect,
stout or slender, Leaves linear or linear-lanceolate, coriaceous, flat or with

spike, 12-20 ¢m long, Spikelets 2-3-nate, greyish-green or glaucous,
sometimes purplish, 2-4-flowered; glumes lanceolate, unequal, 1-3-veined,
awned; awn 1-1.5 cm long; lemma lanceolate or elliptic, 8-12 mm long,
acute, hairy, notched at apex; awned; awn terminal, 1-3 mm long; palea-
keel stoutly ciliate,

Common in open places in Rupshu, Suru, Gilgit, Dras, Baltistan,

Fl. & Fr : June August.

Distrib. : Central Asia, Eastern Turkestan, Siberia, Mongolia, China,
Pakistan, India, Western Himalaya.

Louwm L.

Annual or perennial herbs. Leaf blades flat or convoiute. Inflorescence
a raceme or stiff 2-sided spike, the spikelets alternate in opposite rows

with one edge sunk in hollows in the rhachig, Spikelets many-flowered,
rhachilla jointed. Lower glume present in only terminal spikelet, upper
glume abaxial, shorter than lemma to as long as spikelet, coriaceous,
persistent, 5-9-veined; lemmas rounded on the back, oblong, obtuse, acute
or awned, 5-9-veined; palea keeled, keel ciliolate or serrulate; lodicules

2; stamens 3. Grains adherent to the paleas.
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Europe and Asia; 6 specics in India; | specics in the cold Desert,

LoYiutn perenne L., Sp. PL 12 83, 1753; Hook.f, FL. Brit. India
7T: 365, 1896 Bor, Grasses 545. 1960,
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palea almost as long as lemma, keel ciliolate or serrulate.

Common in alpine pastures in Ladakh.

FI & Fr : May Augost.

[
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wELica L.

Perennial herbs; thizomatous; lowest culms eften thickned or bulhaus.
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panicle; sometimes scanty, raceme like. Spikelets 1-5-flowered, laterally
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compressed, feriinaling i & ¢igvale ClUMEp DI L-3 TUdITIENIAry Ziames;
rhachilla jointed, disarticulating below glumes or below lowest floret. Glumes
sharter to as long as the spikelets, membranous and hyaline or with hyaline
marging and tips, lower 1-3-veined, upper 3-5-veined; lemmas coriaceous
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awned; palea 2-kesled, keels ciliclate or scaberulous; lodicules 2 or absent;
stamens 3. Grains oblong, fusiform or subcylindric.
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The genus comprises about 80 species; distributed in temperate
regions throughout the world except Ausiralia; ¢ species in India; 2 species
in the cold desert,

ta. Inflorescence of congested, spike-like panicle. Lemma ciliate with loag hairs

............................................................................................................ M. persica
b.  Inflorescence with long spreading branches. Lemma glabrous M. secunda

Melica persica Kunth, Rev. Gram. 1: 122. 351. t. §9. 1830; Bor,
Grases 592. 1960. M. jacquemontii Decne. in Cambess., Pi. Rare. 174.
1. 175. 1844; Bor, Grasses 590. 1960. M. cupani sensu Hook.f., Fl. Brit.
India 7: 329. 1896, non Guss. 1832. M canescens (Regel) Lavrenko in
Kom,, FI. URSS. 2: 752. 1934; Bor, Grasses 590. 1960, Fig. 46.

Densely tufted perennial herbs up to 45 em tall; rhizome creeping;
culms erect or ascending. Leaves linear, thin or fleshy, flat or convolute,
pubescent or glabrous; ligule obtuse, 0.5-3 mm long; sheaths glabrous,
scaberulous or retrorsely pubescent. Inflorescence a spiciform panicle, 3.5-
12 em long. Spikelets more ot less secund, gaping, pale straw coloured
or suffused with purple, 5.5-10 mm long, lower glume ovate, acute, 1-
3-veined, rarely S-veined, 2.5-6.5 mm long; upper glume lanceolate, acute,
5-nerved; lower fertile limma elliptic, 4-7.5 mm long, acute, 7-9-veined,
hairy on dorsal surface; palea oblong, 2-toothed, scaberulous; keel ciliolate.

Frequent on rocky slopes in drier situations in Zanskar, Dras, Leh,
Gilgit, Baltistan, Ladakh, Labul & Spiti.

Fl. & Fr. . May August.

Distrib. . Middie East from Turkey to Afghanistan, Southern Russia,

————Pakistan, India, Western Himalaya.

M. secunda Regel in Acta Horti Petrop. 7: 629. 1880, Bor, Grasses
392. 1960.

Rhizomatous perennial herbs up to 60 cm tall; culins slender, erect.
Leaves linear, setaceous, flat or convolute, smooth, glabrous; ligule 3.5-
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Fig. 46. Melica persica Kunth
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5 mm long, 2-toothed. Inflorescence a lax, simple or sparingly branched
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7-8 mm long; with 3 fertile florets separated by internodes; glumes
ovate-elliptic, subacute, broadly hyaline on margins and at apex; lower

5-5.5 mm long, the upper 6-6.5 mm long; lemma of fertile floret oblong,
5-5.5 mm long, obtuse or subacute, strongly 7-veined, scaberulous.

Frequent on cliffs and rocky slopes in Zoji La, Ladakh.

Himalaya.

MiLium L,

Annual or perennial herbs. Leaf-blades linear, flat. Inflorescence a
loose open panicle. Spikelets ovate or elliptic, dorsally compressed, 1-
flowered, rhachilla preduced or not; callus very short and obtuse, glabrous.

coriaceous, shorter than to as long as the glumes, acute, shining and hard
in fruits, margins not overlapping, without awn; palea coriaceous, 2-veined,
without keels, obtuse, almost as long as the lemma; lodicules 2; stamens

3. Grains ovoid or oblong, free within the lemma and palea.

The genus comprises 4 species; distributed in the north temperate
zone of the Old World, mostly in Europe and Asia; also in eastern N.

Amnerica, 1 species in India and also in cold desert.

Milium effusum L., Sp. PL 1: 61. 1753; Hook.f,, Fl. Brit. India
7. 235, 1894; Bor, Grasses 593 1940,

Tufted perennial herbs up to 1 m tall; rhizone short; culims erect,
smooth shining, leafy. Leaves Linear-lanceolate, flat, scaberulous or glabrous;
ligule oblong, truncate, lacerate. Inflorescence an effuse, ovate or pyramidal

panicle, 10-40 cm long, branches flexuous, capillary, spreading or defiexed,
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fascicled or subverticiliate. Spikeleis pale green or purple, glabrous, 3-
4 mm long; glumes ovate or elliptic, subequal, membranous with hyaline
margin, 3-veined; lemma oblong or oboveid, dorsally compressed, awnless,

Common 1o moist situaitons, grassy places in Ladakh.

Fi. & Fr. + July Auguost
Dizsrrib. . N. America, Europe, temperate Asia.
MUHLENBERGIA Schreb,

Slender, annual or perennial herb. Leaf-blades narrow, flat or
convolute, Inftorescence an open, contracted or spiciform panicle or the
spikelets clustered on the branches, spikelets lanceolate, laterally
compressed, rounded or keeled, sometimes hairy, 1-3 fiowered, not jointed
on their pedicels; rhachilla jointed at the base, disarticulating above the
glumes, not produced beyond lemma. Glumes persistent, aqual or unequal,
| veined, rarely 3-veined, sometimes awned or tridentate; lemmas a5 long

ag to longer than glumes, terete, membranous, acufe obtuse or truncate,
entite or bidenticulate, awnless or awned, 3-veined, slightly hairy below
the middle; palea cblong, as leng as ta ionger than lemma, 2-veined;
ledicules 2, mitute. Grains fusiform to ellintic, free within the lemma and
palea with adherent pericarp.

The genus comprises about 150 species; mostly in the New World,
especially southern USA, Mexico, also in the Himalayas, eastward to japan;
4 species in India; 2 species in the cold desert,

The genus is allied to Sporobedus, from which it can be distinguished
on the basis of ligule, caryopsis or 3-veined awned lemma; bt all these

quite variable characters.

la. Lemma as long as or slightly longer than glumes......... M. himalayensis
b.  Lemma iwice as long as or longer than glumes .....cooceer. ML hnegelii
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Muhlenbergia himalayensis Hack. ex Hook f., Fl, Brit. India 7:
259, 1890; Bor, grasses 401. 1960,

Tufted petennial herbs up to 45 cm tall; culms slender, decumbent
or ascending. Leaves linear-lanceolate, flaccid, scaberulous; ligule oblong,
obtuse, about I mm long. Inflorescence very narrow, slender, flexuous,
nodding, loose, fastigiately branched interrupted panicle, 10-15 ¢m long.
Spikelets, green, glistening, 3-4 mm long; glumes subequal, lanceolate,
acuminate or subaristate, l-veined 2.583.5 mm long; lemma as long as
glumes or slightly longer, puberulous in the lower part, 3-veined, awn
terminal, 1-2.5 ¢m long.

Common in moist shady places in Lahul & Spiti.
Fi. & Fr. : July August.
Distrib. : India, Western Himalaya, Western Ghats.

Note : It is quite similar to M duthieana but has more open panicle,
longer spikelets, and shorter glumes. It differs from M. huegelii by its
iess robust habit and narrower leaves. It may be of use as a fodder.

M. huegelii Trin. in Mem. Acad. Sci, Petersb., ser. 6. 6(2): 293,
1841; Bor, Grasses 401, 1960. M. viridissima Nees ex Steud., Syn. Pl
Glum. 1: 178. 1854; Heok.f., Fl. Brit. India 7: 259. 18%96.

Rhizomatous, perennial herbs up to 1 m tall; culms very slender,
decumbent and ascending. Leaves linear-lanceolate, flat, smooth or

scaberulous; figule about 1 mm long, obtuse. Inflorescence a nodding, loose,
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_ interrupted, flexuous, fastigiately branched, bright green panicle, 15-30
cm long. Spikelets 2-3 mm long, shortly pedicelled; glumes subequal, ovate-

janceolate, acute or obtuse, 1-2 mm long, veinless or 1-veined: lemmas
as long as the spikelets, hairy in the lower part, minutely notched at apex,
awn from the sinus, 1,5-2.5 cm long.

Common in moist shady places in Gilgit, Baltistan, Kargil, Ladakh.
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Fl. & Fr.: July August.
Distrib, : Pakistan, India, Western Himalaya.
Orinus Hitche.
Perennial herbs; rhizomatous. Leaf-blades linear, acuminate, the tip
sharp and hard, rounded or iruncate at the base, blades flat, finally

convolute, Inflorescence a panicle of racemes on a central axis, Spikelets
4-5-flowered, wedge shaped. Glumes membranous, slightly villous or

glabrous, acute, subequal, lower I-veined, upper 3-veined; lemmas
lanceolate-oblong, entire, acute to mucronate, pilose all over, keeled, 3-
veined, slightly concave between the veins; palea almost as long as the
lemma, villous, keeled, keels pilose; lodicules 2, Grains cylindrical,

The genus comprises 2 species; distributed in the Himalayas, Tibet,
China; 1 species in India and also in Cold desert.

Orinus thoroldii (Stapf ex Hemsl.) Bor in Kew Bull. 6: 454, 1951;
Bor, Grasses 519, 1960. Diplachne thoroldii Stapf ex Hemsl. in J. Linn,
Soc. 30: 121. 1894, Fig. 47.

Perennial herbs up to 50 ¢m iall; rhizome creeping, scaly; culms
erect, slender, glabrous, clothed with scarious sheaths at the base. Leaves

Inflorescence 10-15 ¢m long, consists of 4-8 ascending or spreading,
sometimes drooping racemes; racemes 2-6 cm long. Spikelets wedge
shaped, few-flowered, 6-9 mm long; lower glumes 2.5-5 mm long,
membranous, 1-veined; upper glume 3.5-6 mm long, 3-veined; lemma 4.5-
5.5 mm long, purplish or blackish, villous; palea villous.

Frequent in dry sandy places in Tsaka, Ladakh.

—n
.

Fi. & Fr. @ July August,

XN _

Distrib. : Nepal, Tibei, India, Western Himalaya from Ladakh.
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Fig. 47. Orimus thoroldii (Stapf ex Hemsl.} Bor
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Mege @ 1t is important as 3 sand-binder and stabilizer of shifting sapd.
The undereround network of roots, drising from widely spreading scaly

rhizome, radiate in all directions, when the tip of the rhizome reaches
the surface, buds are produced in the axils of the scales, which deveiop
into new flowering shoots and more radiating chizomes penetrate the sand.
It is grazed by animals,

Cryzorsis A, Michaux

Perennial herbs. Leaf-blades flat or convolute. Inflorescence 2 loose
panicle. Spikelets ovoid or lanceolate, dorsally compressed, 1-flowered.
Glumes equal or subequal, as long as the spikelets, acute or acuminate,
membrangus, lower 1-veined, upper 3-veined; lemmas coriaceous 10 bany,
ovate or lanceolate to obovaie, dorsally compressed, hairy or glabrous entire
or minutely bifid at the tip, margms seldom overlapping, coveting only
the margins of palea, with a slender, deciduous awn; callus shott and
obtuse; palea coriacecus, obilong, as long as the lemma, glabrous or slightly
hairy, 2-veined, without keels; lodicules 2.3, ovate; stamens 3, anthers
with usually hairy tips. Grains dorsally compressed, oblong, free within
the hardened lemma.

The genus comprises 35 species; distributed in temperate and
subropical regions of northern hemisphere; 11 species in India; 4 species
in the cold desert.

la. Avn perminal. Lemma ShEIre 3t BPCE (e ens s s s B
Awn subterminal, Lemma bilobed at 8pes ... e eenissneniersnrmiens 3
2z. Lemma 4.5-5 mm long. Awn withowt! & consitiction, continuous with lemma
bip, SUbPerSiStEnt . e st e (e DEGUIETHMS
h.  Lemma 3-4 mm long. Awn with 8 constriction st the hese, veadily
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3a.  Anthers distinctly besrded ar spex. Lemma narrowly tanceolate or linenr, with

long hairs concealing the lobes e GO0 fateralis
h.  Anthers glabrous or wilh a few hairz ai apex, not bearded. Lemma ovate

1o clliptic, with very short hairs i O wendelbol
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Oryzopsis aequiglumis Duthie ex Hook.f, Fl. Brit, India 7: 234,
1896; Bor, Grasses 639. 1960. Q. fasciculata Hack. in Ost. Bot, Z, 52;
10. 1902: Bor, Grasses 639. 1960. Piptatherum aequigiume (Duthie ex
Hook.f.,) Rozhev, in Bot. Mater. Gerb. Bot. Inst. Komarova Akad. Nauk,
SSSR 14, 113, 1951.

Tufted, perennial herbs up to | m fall, stout. Leaves linear-lanceolate,
flat, scaberulous on the upper surface, scabrid beneath; ligule oblong,
hvaline. Inflorescence a long, effuse or contracted panicle, 15-30 ¢m long:

branches spreading or ascending. Spikelets ovoid, rarely lanceolate, 6-
9 mm long; glumes equal, green or purplish; lemma lanceolate, 5-6.5 mm
long, acute at apex, densely hairy all over except at apex; awn 8-11 mm
long, long exserted from the glumes, terminal, deciduous, rarely persistent;
palea oblong, coriaceous, pubescent; anthers 3.5-4 mm long, bearded at
apex.

Common in open grassy places, on slopes in Baltistan, Dras, Ladakh,
Lahul & Spiti.

Fl. & Fr. : July August

Diserib. : Afghanistan, Pakistan 1o China; India from Kashmir to
Sikkim.

Note : It is very similar to O. munroi but the plant is more stout,
tall with fonger spikelets and lemmas.

O. lateralis Stapf in Hook.f, FI. Brit. India 7: 234. 1896, non
Milium laterale Munro ex Regel 1880; Bor, Grasses 640. 1960. O. g?‘ac.rhs
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Grasses 639, 1960, Q. brachyeiada Pilger le. 345; Bor, Grasses 639,
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1960. Piptatherum gracile Mez in Feddes, Repert. 17: 211. 1921.
Fig. 48.

-

Densely tufted perennial herbs up to 45 om ¢all; culms slender,
stooth. Leaves short, filiform flat or usually convolute, acuminate; ligule
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Fig, 48. Oryzapsis laterelis Stapt
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oblong, hyaline. Inflorescence a narrow, strict, contracted panicle, 10-20
cm long; branches erect or ascending. Spikelets ovoid or ovate-lanceolate,
green or tipped with red-purple, 4.5-8 mm long; glumes unequal, lower
longer, faintly 3-5-veined; lemma linear-lanceolate, finely subsilkily
pubescent, shorter than upper glume, 2-lobed at apex; awn 3-5 mm long,
exsetted from the glumes, subterminal, deciduous; palea oblong, coriaceous;
anthers 1.5-2.5 mm long, tips densely bearded.

Common in open grassy places, alpine meadows in Gilgit, Baitistan,
Leh, Dras, Zanskar, Ladakh, Lahul & Spiti.

Fl. & Fr : July Auvgust.
Distrib. : Pakistan, Pamirs, Nepal, Tibet, India, Western Himalaya.

Oryzopsis munroi Stapf in Hook.f., Fl. Brit. india 7: 234. 1896;
Bor, Grasses 640, 1960. O. stewartiana Bor in Kew Bull. &: 272. 1953;
Bor. Grasses 641. 1960. Piptatherum munroi (Stapf) Mez in Feddes,
Repert, 17: 212. 1921.

Tufted perennial herbs up to 80 cm tall; culms stout or slender.
Leaves lincar-lanceolate, acuminate, flat, puberulous on the upper surface,
glabrous beneath, ligule oblong, hyaline. Inflorescence an effuse panicle,

13-30 cm long; branches spreading or ascending, in distant pairs, filiform.
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equal, green or purplish, 4-7 mm long; lemma lanceolate, 3-4 mm long,
acute, hairy all over except at apex; awn 6-10 mm long, long exserted
from the glumes, almost terminal, deciduous; palea oblong, coriaceous,
pubescent; anthers about 2 mm long, tips bearded.

Common in open grassy places, slopes in Gilgit, Baltistan, Nubra,
Zanskar, Ladakh, Lahu! & Spiti.

ﬁi & EFr - Tune - Auoust
. t BEUSL.

Distrib. ;. Afghanistan, Pakistan to China, India, Western Himalaya.
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Note : I is very similar to Q. aeguiglumis but the plant is more
slender, smaller in size with smaller spikelets and lemmas.

Oryzopsis wendelboi Bor in Nytt. Mag. Bot. 1: 16. 1952; Bor,

LTl sl 1 L] W, F § 1) & Bl L Moy ¥, 0 -!!;kh'

639. 1960. Piptatherum hilariae Pazij in Bot. Mater. Gerb. Bot. Akad.,
Nauk. Uzbeksh SSSR 10: 20. 1948.

Tufted perennial herbs up to 45 cm tall. Leaves linear, flat or
convolute. Inflorescence a lax or contracted panicle, 10-20 ¢m long;
branches spreading at first, finally erect. Spikelets lanceclate, 4-8 mm long,
dorsally compressed, 1-flowered; glumes subequal, as long as the spikelets;
lower 5-veined; upper sub-3-veined; lemma ovate or elliptic, 2.5-4 mm
long, hairy on the back below apex, 2-lobed at apex, each lobe with a
tuft of stiff hairs; awn 2-4 mm long, included or slightly exserted from
the glumes, subterminal, caducous; palea oblong, coriaceous, glabrous or
hairy, as iong as the giumes.

Common on slopes, rocky places, cliffs in Gilgit, Ladakh.

Fff & F.F [ ]“]:; A“gnnf
+ [ a L= 2= 0 T

Distrib. : Afghanistan, Pamir, Pakistan, India, Western Himalaya.

PanicuM L.

Annual or perennial herb. Leaf-blade linear to ovate, flat or convolute,
Inflorescence usually a branched panicle, somtimes primary branches
condensed, rarely spiciform. Spikelets ovate-elliptic, terete or compressed,
articulate on their pedicels, 1-2-flowered. Glumes hyaline to membranous,
truncate to awned, unequal, lower smallest; lower lemma usually simiilar
to upper glume, with or without a palea, upper lemma almost equalling

the spikeiet, crustaceous, clasping the margins of the palea, obtuse to acute
or slightly apicutate, hardened in fruits; palea 2-veined, membranous to

crustaceous; lodicules 2; stamens 3. Grain oblong, free within the
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The genus comprises more than 470 species; pantropical, extending
to temperate regions of N. America; 23 species in India; 1 species in the
cold desert.

Panicum miliaceum L., Sp. P1. 1: 58. 1753; Hook.f., Fl. Brit. India
7, 45. 1896; Bor, Grasses 327, 1960,

Tufted annual herbs up to 1 m tall; culms robust, sparsely to densely
hispid, branched, leafy up o the panicle. Leaves jinear-lanceolate, cordate
to amplexicaul, acuminate; sheaths clothed with long spreading hairs; ligule
of tong hairs. Inflorescence a narrowly oblong to pyramidal, usually
decurved or nodding panicle, 15-35 cm long; branches suberect, filiform,
fascicled. Spikelets ovate-oblong cuspidately acuminate; pedicels shorter
ot longer than spikelets; glumes ovate; lower S-veined, separated from
the rest of the spikelet by a short internode; upper glume 7-11-veined;
lower lemma aimost as long as upper glume, 7-11-veined; palea reduced
t0 a scale or absent; upper lemma broadly ovate, turgid, 3-5-veined, orange

or yeilowish shining.

o o m ommammk m
UANTHTION a5 d weeld U

Leh, Suru, Ladakh, Lahul & Spiti,
FI & Fr. : July September.

Distrib, : Pakistan, India, introduced into Africa, Europe, N. & S.
America, Australia, Central and Eastern Asia.

Note : It is also cultivated.
PEnntseTUM L.C. Rich.

Annual or perennial herb, habit various. Leaf-blade linear to
lanceolate, flat or convolute. Inflorescence spiciform, cylindrical to
subglobose, terminal or axillary and then agpregated into a leafy false
tompound panicle, spikelets subtended by a deciduous involucre of bristles;
bristles simpie or branched, flexuous, filiform, plumose, free to the base,
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Spikelets lanceolate to oblong, dorsally compressed, glabrous or sparsely
haip -Tiowerag. ames hyzline, lower smallest or sometimes absent

upper 5-veined, smaller to as long as the spikelets; lemma membranous,
lower 5-veined, paleaie or not, male or neuter, upper coriaceous, articulate
at the base, deciduous, margins covering half the palea; stamens 3. Grains

oblong, orbiculer or pyriform, fres within the lemma.

The genus comprises .about 80 species in the world; distributed
throughout the tropics and subtropics; 16 species in India; 3 species in
the cold desert.

b,  Rhachis of the spikes pubescent or villous.........vmni

L L L LT L PP YT T 2

2a.  Bristles of the involuce! Branched .. seeeeesessis e P lanatum

b.  Bristles of the involugel unbranched s ses P orientale

Penndsetum flaccidum Griseb., Goett. Nachr. 86. 1868; Hook.f.,
Fl. Brit. India 7; 84. 1896; Bor, Grasses 344, 1960.

or sparsely hairy; sheath ciliate, mouth often bearded. Inflorescence
spiciform linear, panicle, 5-20 cm leng; involucre enclosing 1-4 spikelets,
one of them sessile and bisexual and others shortly pedicelled and male,

rarely one, bisexual; bristles glabrous, unbranched, longest 10-20 mm long.
Spikelets lanceolate, 4,.5-6.5 mm long; lower ghumne less than half the length
of spikelet, subacute; upper glume acute or acuminate, 5-veined; lower
lemma male; upper lemma coriaceous, bisexual.

Common in alpine grassy slopes in Gilgit, Baltistan, Lama Yuru,

Fotula, Ladakh, Lahul & Spiti.

Fi. & Fr. : July - October.

Diswrib. ; Afghanistan, Pekistan, Tibet, Southern China, India Western

I
EAFLIIAIR Y O.
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Note : Tt 1s grazed by sheep and goats in the higher alpine slopes.

Pennisetum lanatum Klotzsch in Bot. Erg. Walden Reise 65. t.
99. 1862; Hook.f,, Fl. Brit. India 7: 84. 1896; Bor, Grasses 345. 1960.

Tufted, perennial herbs up to 1 m tall; rhizome stout, woody
creeping, branched, covered with coriaceous scales; culms erect. Leaves
linear or lanceolate, flat, glabrous or hairy. Inflorescence a linear, spiciform
panicle, 5-14 cm long; involucre enclosing 2-4-spikelets, each shortly
pedicelled; bristles densely to sparsely ciliate, branched. Spikelets lanceolate,
4-5.5 m long; glumes shorter than spikelets; lower subacute; upper obtuse,
3-veined; lower lemma lanceolate, acuminate, S-veined, 3-4.5 mm long,
male; upper lemma acute, firm, slightly shorter than lower.

Common in open places, sandy waste places in Gilgit, Baltistan,
Ladakh, Lahu! & Spiti.

Fi. & Fr. : July August.
Distrib. : Afghanistan, Pakistan, Tibet, India, Western Himalaya.

Nofe : it is vseful as soil binder due to its extensive branched
thizomes and root system, which are sent in all directions. It is 4 valuable
and abundant fodder grass.

P. orientale L. C. Rich in Pers., Syn. Pi. 1: 72. 1805;: Hook.f.,,
Fl. Brit. India 7: 86. 1896; Bor. Grasses 345. 1960,

Densely tufted perennial herbs, up to 2 m tall; rhizome stout,
creeping; culms erect or ascending, woody and often densely fastigiately
branched below. Leaves linear, flat or convolute, giabrous or hairy.
Inflorescence linear, spiciform panicle, often interrupted, 8-30 cm long;
involucre on a slender pubescent stipe 0.5-1.5 mm long, enclosing 1-4
spikelets, one of thern sessile, others shortly pedicelled; bristles unbranched,
inner plumose, longest 1.5-3 cm long. Spikelets lanceolate, 4.5-6.5 mm
long; lower glume 1-1.5 mm long, obtuse or acute, rarely half as long
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ag spikelets and acuminate, 1-veined; upper glume 2-3.5 mm long, acute
or acuminate, 3-veined; lower lemma 4-6 mm long, male, setacecusly
acuminate, 5-veined; upper lemma similar, aristate, shining.

Commeon in open grassy places in Balfistan, Gilgit, Zanskar, Leh,
Kargil, Ladakh.

Fl. & Fr. : July QOctober.

Distrib. : North Africa, Arabia to central and S.E. Asia, Pakistan,
Nepal, India, Western Himalaya.,

Note : Due to its tough, branching rhizome and root-system, useful
as soil binder. It is a very variable species ranging from small tufted plants
15-20 cm tall with short panicle to tall robust up to 2 m tall with panicle
up to 30 cm long.

PuaceLyris Griseb.

Perennial herbs; rhizomatous, Leaf-blades linear, rarely tercte, flat
or convolute; ligule membranous. Inflorescence a terminal panicle of
flattened, digitate racemes, rarely raceme single, often tardily disarticulating;
internodes and pedicels clavate to inflated. Spikelets sessile and pedicelled,
flat or convex on the back; callus truncate, with or without a central peg.
Glumes membranous to coriaceous, lower 2-keeled, flat on the back,
winged or not; lemma hyaline, lower male or neuter, upper entire, without
awn. Pedicelled spikeiets smaller than sessile, sometimes vestigial or with
an elongated callus.

The genus comprises 9 species; distributed in Old World tropics,
extending northward to the Mediterranean; 2 species in India; 1 species
in the coild desert.

The genus is quite related to Jschaemum L.

Phacelurus specious (Steud.) C.E. Hubbard in Kew Bull. 1928:
35. 1928; Bor, Grasses 199. 1960. Andropogon specious Steud., Syn. Pl.
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Glum. t: 375, 1854. Ischaemum robustum Hook.f., Fl. Brit, India 7; 139.
1896.

Stout perennial herbs up to 1.5 m tall; rhizome hard; culms erect.
Leaves lanceolate, flat, acuminate, sides incurved, midvein promtinant, green
or glaucous; sheath long, finely pubescent; ligule a ring of hairs.
Inflorescence a raceme, solitary or 2-5, subdigitately or racemosely
arranged, each 6-15 cm long, internodes and pedicels clavate., Sessile
spikelets ovate-lanceolate, acute, coriaceous, 4-6 mm long; lower glume
4.5-8.5 mm long, flat on the back, glabrous to hirsute, ciliate along the
margin; lower floret male; upper glume coriaceous, 7-9-veined; lemma
3-veingd, male. Pedicelled spikelets shorter than sessile.

Fl. & Fr : July October.
Distrib, . Afghanistan, Pakistan, Nepai; India, Western Himalaya.
Note : It is a very variable polymorphic species,

PHALARIS L,

Annual or perennial herbs, Leaf-blades linear, flat. Inflorescence a
spiciform to capitate panicle. Spikelets laterally compressed, usually 3-
flowered with 2 lower florets reduced, disarticulating above the glumes
at maturity, Glumes equal or subequal, persistent, exceeding and enclosing
lemma, papery, boat-shaped, keeled, keel usually winged, lower lemma
bisexual, coriaceous, margins not overlapping, acute, awnless, 3-5-veined;
palea coriaceous, 2-veined, without keels; lodicules 2; stamens 3. Grains
ovate or oblong, free with in the lemma,

The genus comprises i5 species; distributed in north temperate zone,
mainly Mediterrancan with a secondary centre in California, alse in S.
America; 5 species in India; ! species in the cold desert,
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Phalaris arundinacea L.. Sp. Pi. 1: §5. 1753; Hook.f., Fl. Brit.

India 7: 221. 1896; Bor, Grasses 6135. 1960.

Perennial herbs up to 1 m tall; rhizome creeping, covered with scales;

culms stout, erect. Leaves lanceolate, acuminate, flat. Inflorescence a
thyrsiform panicle, 10-30 cm long, dense, lobed or interrupted; branches
spreading at anthesis otherwise contracted about the main axis. Spikelets
4-5 mm long, densely crowded on the scabrid branchlets; glumes 3.5-7.5
mm long, lanceolate acute, wingless; upper 3-veined; sterile florets 2, 1-
2 mm long, villous; fertile floret lanceolate, 2.5-4,5 mm long, dull yellow

Distrib. : North temperate regions, introduced to most part of the
world; Pakistan, India, Western Himalaya.

PHLEUM L.

Annual or perennial herbs, Leaf-blades flat. Inflorescence a spiciform,
cylindrical or capitate panicle. Spikelets laterally compressed, breaking
up abuve the pemstent glumes, rhachilla produced or not. Glumes equal

nverlappmg, 3-\ramed, kaeled, keel ofien ciliolate, mucronate or awned;
| P F B 7Y P +wvnimcata nr .l'l"l’.'l'll!.. T % wainad Lanlad
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mucronate or shortly awned; palea almost as long as lemma; lodicules
2: stamens 3. Grains compressed, free within the lemma and palea.

The genus comprises 15 species in the world; distributed in north

temperate regions and S. America; 4 species in India; 1 species in the
cold desert.

Phleum alpinum L., Sp. P1. 1: 59. 1753; Hook.f., Fl. Brit. India
7: 236. 1896; Bor, Grasses 402, 1960.
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Perennial herbs up to 45 cm tall; thizome shortly creeping; culms
often loosely tufted, erect or ascending. Leaves linear-lanceolate, gradually
shorter upwards, flat; upper sheaths inflated; ligule 1.5-2 mm long, obtuse,
Inflorescence broadly cylindrical to oveid or oblong, usually purplish panicle,
2-5 cm long. Spikelets 3-5.5 mm long; glumes truncate, stiffly ciliate on
the keel, scabrid on the sides, awn -4 mm long, glabrous or ciliate; iemma
2-3 mm long, 3-5-veined, hyaline, awnless, toothed; palea 2-2.5 mm long.

Common in moist places in alpine meadows in Baltistan, Sury, Dras,
Ladakh, Lahul & Spiti.

Fi & Fr. : July - August.

Distrib. : Throughout arctic and alpine regions; Pakisian, India,
Western Himalaya.

PHRAGMITES Adans.

Tall, perennial, rhizomatous herb. Leaves cauline, blades linear to
lanceolate, flat, deciduous. Inflorescence a large, plumose panicle, dense,
silky hairy. bearded at the base of the lowest branches. Spikelets 3-11-
flowered, the lowest floret male or barren, the middie ones bisexual, the
uppermost reduced; rhachila jointed between the lemma, long silky hairy,
not produced beyond the lemmas. Glumes unequal, oblong- lanceolate,
3-5-veined, membranous, persistent; catlus linear, plumose; lemmas hyaline,
rounded or keeled on the back, lowest longer than glumes, 3-veined, male
or neuter, upper subulate-lanceclate, acuminate, 3-veined; palea much

chnrtar than lamma- lnrlh“l'llﬂt 7 stamens T Aar Y in mal
MLEWSE b h RAMEER AW RRLIREy B N N R LR E - Wl o 1 Bl

oblong terete.

The genus comprises 4 species in the world; cosmopolitan; 2 species
in India and also in the cold desert.

{a.  Leaf-blades smooth beneath, the tip filiform and flexucus. Ligule §-1.5 mm
LODE oo st et e g e s P. australis
b.  Leaf-blades scabrid beneath, atleast in the upper half, the tip stiff. Ligule
up to 0.5 MM LONZ oo e e e e e e P karka
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Phragmites australis (Cav.) Trin. ex Steud., Nom. Bot., ed. 2. 2:

VA 1041 Avsrpidn mjatutio o v Analae LTk Wat kdaded B- 10w 1700
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Phragmites communis Trin,, Fund Agrost, 134, 1820; Hook.f., Fl. Brit.
India 7: 303, 1896; Bor, Grasses 416. 1960,

Perennial herbs up to 3 m tall; rhizome stout, creeping; culms erect,
stout, fistular, leafy up to the panicle. Leaves distichous, linear-lanceolate,
tip subulate, filiform and flexuous, margins rough; ligule a ridge of short
hairs. Inflorescence a subsecund, inclined panicle, 15-45 cm long, brownish
purple; branches slender, smooth, hairy; peduncle often silkily hairy at
the base. Spikelets 1.5-2 mm long; glumes spreading in fruits; lower 3-
4.5 mm long; uppr 5-9 mm long, acute or apiculate, lowest lemma 8-15
mm long; fertile lemma 9-12 mm long, subaristate; palea much shorter.

Common in open forest, along road, near lakes, in drier situations

Distrib. : Temperate regions of both hemispheres; Pakistan, India,
western Himalaya.

P. karka (Retz.) Trin. ex Steud., Nom. Bot, ed. 2. 2: 324. 1841;
Hook.f,, Fl. Brit. India 7: 3-4. 1896; Bar, Grasses 416. 1960. drundo karka
Retz. Obs. Bot. 4: 21, 1786.

Robust perenrtial herbs up to 5 m tall; rhizome creeping; culms erect.
Leaves lanceolate, scabrid beneath, tips attenuate and stiff. Inflorescence
a subsecund panicle, 30-50 cm long branches widely spreading. Spikelets
9-12 mm long; lower glume 2-3 mm long; upper glume 4-6 mm long, acute
or subacute; lowest lemma 7.5-12 mm long; fertile lemma very narrowly
lanceolate, 8.5-11 mm long, 3-veined.

Common in marshy areas, in waste places, along roads, road side
ditches in Dras, Gilgit, Baltistan, Ladakh, Lahul & Spiti.
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Fl & Fr. . May October.

Distrib. : Tropical Africa, Asia, PaKistan, india.

Poa L.

Annual or perennial herbs. Leaf-blades flat or convolute, setaceous,
rarely pungent; the basal sheath sometimes thickened into a bulb.
Inflorescence a loose or contracted panicle. Spikelets 2-6-flowered, laterailly
compressed; rhachilla jointed at the base and between the lemmas, glabrous
or sparsely hairy. Glumes subequal or unequal, berbaceous, 1-3-veined,
keeled; lemmas herbaceous or membranous, sometimes margins hyaline,
obtuse or acute, deeply concave, keeled on the back, 5-7-veined, keel
glabrous or ciliate; callus often bearded with woolly hairs; palea shorter
than lemma, 2-keeled, keels scaberulous or ciliolate or smooth; lodicules
2; stamens 3 rarely 1. Grains ovoid-oblong or linear, free or adherent to

palea.

The genus comprises about 500 species in the world; cosmopolitan
but mainly in the temperate regions extending through the tropics on
mountains; 53 species in India; 28 species in the cold deseris.

The genus differs from Festuca mainly in its keeled lemma and
rounded hilum.

la.  Basal sheaths with a bulbous thickening at the base.......cvvurermresrssenns 2
b.  Basat sheaths without any fhickening ... e 4

b, Lemma gEaBrots ... s e s s s et anaes 3
3a.  Inflorescence a contracted panicle 1.5-2 cm long ......... P. bactriana var.
. glabriflora

b.  Inflorescence a lnose spreading panicle 4-6 cm long ... P bactrigna
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4a. Lemmas hairy on the dorsal surface between the veins ... 3

h Eemmas glahrgus on the dorsal surface between the veins 11

Sa. SPIKelets OVALE ... e P alpina
b.  Spikelets oblong, eiliptic, lanceolate or wedge-shaped.....coe v ciniiinnen 6
6a.  Inflorescence 2 loose spreading Panicle ... vieeecceceieee st es s 7
h. inflorescence a contracted, dense panicle ... 10

7e. Lemmas scabrid on dorsal surface or ciliate on the keel and veing below.
Ligule 2-3.5 MM IONR. v rrsrsnimsirensias s svassssossasismransresssssssiossses B
b. Lemma smooth. Ligule 5 mm 1oNg 0F MOKE ......c.ccvovmrevrmvasmernercossasssriases 9

8a.  Slender herb with setaceous basal leaves. Rhachilla joints not conspicuous
from the side. Upper glume 3-3.5 mm long.......ococcceeneen.. P pagophila
b.  Robust herb with flat basal leaves. Rhachilla joints very conspicuous from

side. Upper glume 4.5-5 mm Iong oo iecrarans P. falconeri
[L 8 Kanl of anlan siliata |+ SENURAIPRETY g
Fil ARl L Pﬁlb‘ﬂ A R wr b A A AR TP RN N NI F PRl b bhmnbmbamb g Ew FIELSLEF [ X ]
b, Keel of palea ciliate below and scabrid abvoe ................... P stapfiana
10a. Lower lemma woolly a8t BASE....cvvimiie e csrnncnie e serenes P koelzif

b. Lower lemma not woolly 8t Dase ..venceircsrmmcsseirenneanne B {GRUIENSIS

11a. Anthers 2 mm long OF MOTE . s s st 12
h. Anthers 1=1.5 MM IOOZ ... s s s e s e esresmesssesesmsaes i3

12a. Inflorescence a contracted panicle with erect branches. Margins of upper

glume ciliate below ....ccovorverrcriierarrean, bensre bt e ne P. tibetica

b. Inflorescence a loose panicle with spreading branches, Margins of upper glume
WIthout Cilia i ————————————— f. pagophila

138, Callus WOOILY v eicvrere s rinsrarrme s st ssssastssssaras st sisssastsastsmssasismsevesmsanrassnsras 14
b.  Callus 10t WOOLLY ....cvirrmmrnmiminsrs s st ssa st ssrs s e smeer s rerversenen 23
14a. Ligwle up to or fess than I mm JONg.... e, 135
1 T dmealn cemmin bl T s T 1L
. MIE“IE VIS LIEIL 1 Bl IUII.E ----------------------------------------------------- IEI T TR T L I T ] LW
15s. Panicle 2-3 cm long. Glume 1-veined.......cccnnie S — P markgrafii

b. Panicle 5-15 cm long. Glume 8-veined ....ecinriirrrironns, P nemoralis
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16a. Keel of palea ciliate below, scabrid above ... £ stewartiana
b. Keel of palea ciliate or scabrid throughout ... i?
178, Lower sheaths scabrid ... i e o P trivialis
b. Lower sheaths sSmoO0th. ..o e et e v crrnsaens 18
18a. Lemmas very broad, rounded on the back or compressed... P calliopsis
b. Lemmas narrow, not rounded on the back...........cccocevecieerievrecrveecaienns 19
19a. Lowest branches of the panicle 3-5-Rate......ociviviiee st s cseaneiae 20
b. Lowest branches of the panicle 2-nate, rarely 3=nate ... eecierens 21
20a. Basal leaves setaceous. Lemmas 2.5-3 mm tong .. P pratensis ssp. angustifolia
b, Basal leaves broad, flat. Lemmas 3.5-4.53 mm long ...ccueeunnee P. pratencis
21a, Panicle sPreading it scassess e s ssssrisrin P sterilis
b,  Panicle DAFTOW ..ot et e e et ma sttt et e b b pen snneas 22
22a.  FPlants glauCOoUS ..o s nroraone F. glauca ssp. litwinowiana
b. Plans not glaucous......c.vveveneen. PAfeerEe e areTIr AL henbe b1 srarmEaE e bas herebr e gabretr 23
23a. Plants with thick stout rhizome. Spikelets eltiptic or lanceolate, usnatly
suffused with VIoletu e, P versicelor ssp. araratica

b. Plants without rhizome. Spikelets wedge-shaped, green or pale green ...
.............................................................................................................. P sterilis

24a. Keel of palea ciliate below, scabrid above ....ovvivcieieiierrecni e nees 25
k. Keel of palea ciliate or scabrid throughout ... 27
25a. Ligule up to 1 mm long. Panicle up to 3 cm lobg........... P ladakhensis
b. Ligule 1.5-6 mm long. Panicle 7-15 cm 1ONE ...cvcrieeeeereeecemceserempe s 26
26a. Ligule erost denticulate, Lower glume 1.5-2.5 mm long, 3-veined. Upper
glume 2.5-3 mm long. Lemma 2.5-5 mm tong ................... P sikkimensis

b. Ligule lacerate, Lower glume 2.5-3.3 mm long, 1-veined. Upper glume 3.5-
4.5 mm long; lemma 4-5.3 mm 00 i P suruara

278, Keel of palea ciliate.....vioiimimiceinimnn s 28
b. Keet of palea scabrid throughout.............cvvvvri s 30
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28a. Intermediate veins of lemma glabrous. Anthers more than 1 mm long....

............................................................................................................ F. supina
b. Lemma hairy on all veins. Anthers less than | mm long......ocvveinees. 29

29a. Upper and lower florets dissimilar. Anthers 0.2-0.3mm long .. P isfirma

b. All florets simialr. Anthers 0.6-0.8 mm 100E...c.....criineevermernenen P annua
30a. Lemma without any wool at base.................c.ccrvrimeeeee e P attenuata
b. Lemma with sparse Wool 0 DASE....cvicii e s e s st b s et 3l

31a. Plants glaucous. Spikelets elliptic or lanceolate, in contracted crowded panicle
......... S P—— wer P glauca ssp. litwinowiana

b. Plants green. Splkelets wedge-shaped, in loose, spreading panicie

-----------

.............................................................................................................. P sterilis

Poa alpina L, Sp. PL. 1767 1753; Stapf in Hook.f,, FI. Brit India
7. 338. 1896, Bor, Grasses 555. 1960.

Densely tufted perennial herbs up to 40 cm tall; culms erect or
ascending, clothed at base with fibrous remains of distichous leaf sheaths.
Leaves linear-lanceolate, firm, acute, margin rough, flat or plicate, mostly
crowded at base; ligule of the lower leaves and surculi (leaf buds) short,

ciliolate, truncate, 2-3 mm long, of the upper longer, 3-5 mm long, ovate,
denticulate, Inflorescence ovate to pyramidal, lax or dense, compact or
spreading panicle, 3-7 c¢m long; lower branches mostly binate, spreading.

Spikelets broadly ovate, 4-7 mm long, 4-6-flowered, tinged with purple;
glumes unequal, ovate to eliiptic; lower 2.5-4 mm long, 1-3-veined; upper
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emarginate, 3.5-5 mm long, ciliate on the keel and marginal veins, little
hairy or woolly at base, palea-keel ciliate.

Common in alpine meadows, grassy slopes in Baltistan, Marpo La

Dras, Deosai Plains, Matyan, Gilgit, Ladakh, Lahul & Spiti.
Fl. & Fr. ; June September,

Dmrib N. Amcnca Eurnpe, Mediterranean region, Middle East
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Poa annua L., Sp. PL 1: 68, 1753; Stapf in Hook.f.,, Fl. Brit, India
7: 345, 1896; Bor, Grasses 555. 1960

Tufted annual or short lived perennial herb up to 90 cm tall; culms
erect or shmtly creepmg and rnotmg at base, gemcuiatel}' ascendmg, slxght!y

ligule ovate or oblong, blunt, shorter in lower leaves, 2-5 mm long.
Inflorescence ovate or pyramidal, loose or dense panicle, 3-9 c¢m long;
lower, branches usually 2-nate, at length spreading or deflexed. Si}ikelets
crowded, sessile or shortly pedicelled, ovate or oblong, pale green, or
purplish, 3-10 mm long, 3-7-flowered; glumes oblong-lanceoiate, obtuse;
lower 1.5-3 mun long, 1-veined; upper 2-4 mm long, 3-veined; lemma
elliptic-oblong, 2.5-4.5 mm long, obtuge, 5-veined, margin and apex scarious,
keeis and veins sparsely to densely ciliate, no wool at base; palea-kee!
long ciliate, anther 0.5-0.8 mm long.

Commen in alpine meadows; grassy places, slopes in Leh, Baltistan,
Nubra valley, Dras, Ladakh, Lahul & Spiti.

Fl. & Fr. . June September.
Distrib. : Cosmopolitan in cold and temperate regions.

Note : Very variable; true annuals and subperennials have a very
different facies. Occasionally flowering specimens are found in plains in
the cold weather, the plants do not survive in hot weather and places.
The plant is quite similar to P. supina Schrad. but differs in its shorter

anther.

P. attepuata Trin. in Mem. Acad. Sci. Petersh. Sav. Etrang. 2: 327.
1835 et in Bunge, Verg. Suppl. Fl. Alt. 9. 1836,

Tufted perennial herbs, up to 50 cm tall; culms erect. Leaves linear,
folded or setaceous, involute, scabrid on the margins; ligule blunt, 1.5-
2.5 mm long. Inflorescence an obiong, contracted panicle, 2.5-9 cm long;
urancnes smimry or pa.lreu, ascermiﬁg, scabrid. apikﬁn‘:ﬁ u‘\FﬁLE-Eutpuu,

4-5 mm long, 2-4-flowered, tinged with purple; glumes unequal, ovate,



372 BOTANICAL SURVEY OF INDIA

3-veined; lower 2.5-3 mm long; upper broader, 3-3.5 mm long; lemmas

» ¥ ¥ 3

no wool at base; palea scabrid on the keel.

Leh, Khardong La. Zanskar Ladakh
Fl. & Fr. . July August.

Distrib. : Siberia, Mongolia, Central Asia; Pakistan, India, Western
Himalaya.

Poa bactriana Rozhev. in B Mater. Gerb. Glavn. Bot. Sada 4:

T L - -
3. 1723, DUI, Uru.'j:iﬁ:i JJIU. 1

Tufted perennial herbs up to 60 cm tall; culims erect or ascending,
covered at base with hardened remains of old leaf-sheaths, forming a
bulbous shape. Leaves mostly basal, linear, flat or convolute, long
acuminate, scabrid on the margins; ligule blunt, 1.5-3 mm long.
Inflorescence an oblong or pyramidal, somewhat dense or often loose and
interrupted panicle 2-10 cm long; branches 2-3-nate at the lower nodes,

ascending. Spikelets ovate-elliptic, 3.5-7 mm long, 2-5-flowered, green
or tinged with purple; glumes subequal, 2-3 mm long; lower 1-veined; upper
broader, 3-veined; lemmas elliptic-lanceolate, 2-3.% mm long, glabrous,

no wool at base; palea scabrid on the keels, anthers usually 1.5-2 mm
long,

QOccasional on grassy slopes along roadside in Baltistan, Zanskar,
Ladakh, Lahul & Spiti.

Fl & Fr : April - June

Disirib. : Southern Russia, Afghanistan, Pakistan, India, Western
Himalays.

P. bactrisna Rozhev. ssp. glabriflora (Rozhev. ex Ovcz.) Tzvelev
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in Nov. Sist. Vyssh. Rast. 1973. 96. 1973. P glabriflora Rozhev. ex Qvez.
in Izv, Tadzhik. Bazy Bot. 1: 10. 14. 1933; Bor, Grasses 557. 1960.

Tufted perennial herbs up to 33 cm tall; culms erect or ascending,
swollen at base due to hardened remains of leaf-sheaths. Leaves mostly
basal, linear, flat or folded, scabrid on margins; tigule blunt 1.5-2 mm long.
Inflorescence a dense, contracted panic]e:, 2-3 cm long. Spiketets ovate-
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subequal, transparent, 2-3 mm long; lower l-veined; uppr 3-veined; lemmas
2-2.5 mm long, glabrous, ne wool at base: palea scabrid on the keel;
anthers 0.5-1 mm long.

Occasional in grassy places, roadside ditches, sandy places in Gilgit,
Baltistan, Zanskar, Ladakh, Lahul & Spiti.

Y 2 K o Toien il
Ll K 'F L dudi ul;

Distrib. : Southern Russia, Central Asia; Pakistan, India, Western
Himalaya.

oa bulbosa L., >p. A > otap! i Hook f,,
7: 338, 1894; Bor, Grasses 556 19610,

all; culms erec
geniculately ascending, swollen at basa with hardened remians of leaf-
sheaths. Leaves mostly basal, linear, acute, flat, gradually shorter above;
ligule ovate or oblong, acute, 1-3 mm long. Inflorescence an ovate or
oblong, contracted, lobed panicle, 3-6 cm long; lower branches 2-nate.
Spikelets ovate-oblong, shortly pedicelled or sessile, 3-6 mm long, 4-7-
flowered, paie green, sometimes tinged with purple; glumes subequal,
broadly ovate, 2-3 mm long lower acute, margin broadly hyaline, often
denticulate, 1-3-veined; upper larger, acuminate, 3-veined; iemmas oblong,
acute, 2,5-3.5 mm long; upper hyaline, silky hairy or slightly woolly below
middle; palea scabrid on the keel.

Commer in alpine meadows, moist sv places in Zanskar, Gilgit,
Baitistan, Matyan, Nubra, Dras, Ladakh, Lahul & Spiti.
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Fl. & Fr.: June - July,

Distrib. : Temperate Europe, Asia, Pakistan, India western Himalaya.

Note . Spiketets oftén show vivipary when the glumes and lemma
develop into miniature plant. In this case the lemmas are without wool
at base.

Poa calliopsis Litw. ex Ovcz. in lzv. tadzhik, Bazy Bot. 1: 11, 18,
1933; Bor, Grasses 556. 1960.

Perennial herbs up to 15 cm tall; rhizomatous; culms erect, covered
at base with fibrous remains of old leaf-sheaths. Leaves linear, acute, flat

or folded: tigule blunt, 1.5-2 mm long. Inflorescence an oblong or pvramidal

panicle 2-4.5 cm long; spikelets crowded at the tip of branches; branches
solitary or paired, erect or flexuous, capillary, ultimately spreading er
deftexed, smooth or scaberulous. Spikelets ovate elliptic, 3.5-4 mm long,
2-3-flowered, variegated with yellow and purple; glumes subequal, elliptic
or ovate, 2.5-3 mm long; lower 1-3-veined; upper broader, 3-veined; lemmas
purple with golden yellow tip, oblong, rounded at apex, 3-3.5 mm long,

ciliate on the keel and veins, with copious wool at base; keel of palea
smooth below and with a few teeth above.

Common at high altitude on slopes, grassy places in Baltistan, Shyok
valley, Rupshu, Zanskar, Ladakh, Lahul & Spiti.

Fl. & Fr. . July August.

Disgrib, 1 Central Asia; Tibet, India western Himalaya.

P. falconeri Hook.f,, Fl. Brit. India 7: 342. 1896; Bor, Grasses 556.
1960.

Perennial herbs up to 70 cm tall; culms loosely tufted, ascending,
covered at base with remian of old leaf sheaths. Leaves linear-lanceolate,
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flaccid, g]abrous or scaberu'ious, flat or slightly phcata, upper leaves almost

2.5-4 mm long. Inflorescence a narrow, lax panicle, 6-10 cm long. flexuous
and flaccid; lower branches 2-nate, flexuous. Spikelets obiong-elliptic, 7-
8 mm long, 2-3-flowered, green or purplish; florets widely diverging at
maturity; lower glumes oblong-lanceolate, acute, margin broadly hyaline,
1-veined, 3.5-4 mm long; upper glume ovate-oblong, acute, 4.5-5 mm long,
3-veined; lemmas oblong of eliptic, acute, 4-5 mm long, pubescent at the
base, ciliate on the keel, no wool at base, keel of palea serrulate.

& Spm.
Fl. & Fr.: July August.
Distrib. : India, Western Himalaya.

Poa glanca Vahl subsp. litwinowiana (Ovcz.) Tzvelev in Nov. Sist.
chh Ract 1074 : 32, 1974, P lKirwinowiana Ovez in [zv. Tadzhile, Razzy

WERSCAL Ry AT
Bot. 1: 22. 1933; Bor, Grasses 558. 1960.

Tufted perennial herbs up to 25 cm tall; culms erect, glaucous.
Leaves linear, acute, stiff, scabrid on the margins, scaberulous, glaucous;
ligule bluni or acute, ultimately lacerate, 2.5-3 mm long. Inflorescence
a narrow, contracted panicle, 2-4 cm long; branches 2-nate, scabrid,
ascending. Spikelets wedge-shaped, 3-4 mm long, 2-3-flowered, tinged

with ourple; glumes glhﬁﬂ_c 3.veined; lower 2.5-3 mm lnng upper b broader,

3-3.5 mm long; lemmas oblong, obtuse, 3.5-4 mm long, ciliate on the keel
and veins, slightly woolly at base; keel of palea coarsely scabrid.

Occasional in grassy meadows at high zltitude in Baltistan, Gilgit,
Zanskar, Ladakh, Lahul & Spiti.

FlL & Fr. : June July.

Distrib. : Central Asia, Russia, Tibet, Pakistan, India, Western
Himalaya.
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Poa infirma H.B.K. Nov. Gen. Sp. 1: 158, 1816; Bor, Grasses 557.

1960. Catabrosa thomsoni Hook.f., Fl. Brit. India 7: 311, 1896,

Tufted annual or short-lived perennial herbs up to 15 cm talf; culms
broadly ovate, rounded, 2.5-3 mm long. Inflorescence an ovate, erect, open,
lax-flowered panicle, 2-10 cm long; branches paired or solitary, spreading
or deflexed, filiform, with few spikelets. Spikelets oblong or ovate, 2-4
mm long, pale green, 2-5-flowered; florets widely spaced; fower glume
ovate, 1-1.5 mm long, 1-veined; upper glume elliptic or oblong, 1.5-2.5
mm long, 3-veined, lateral veins shorter; lemmas oblong, 2-2.5 mm long,

faintly 5-veined, hairy on the keel, no wool at base; palea 2-fid, long hairy
on the keel.

Rare in alpine meadows, grassy places in Nubra, Ladakh.
Fl. & Fr. : April - June,

Distrib. : 8. America, 8. Europe, Mediterranean regions, Pakistan,

P. koelzii Bor in Kew Bull. 3: 139. 1948; Bor, Grasses 557. 1960.

De ennigal herbs up to 10 cm tall; culms ere

or glancous, covered at base with scarious leaf-sheaths. Leaves linear, acute,
stiff, folded, scabrid; ligule rounded, 1-3 mm long. Inflorescence a
contracted panicle 1-2.5 cm long; branches ysually in pairs, short, erect,
scabrid, Spikelets elliptic-lanceolate, 4-6 mm long, 2-5-flowered, variegated
with green and purple; glumes elliptic-lanceolate, 3-veined; lower 2-3 mm
long; upper broader, 2.5-3.5 mm long; lemmas elliptic-oblong, obtuse, 3-

3.5 mm long; ciliate on the keel and veins, hairy between the veins below,
slightly woolly at base in lower lemma; keel of palea ciliate below, scabrid
above.

Rare in grassy places at gh
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Fl. & Fr. : July.

Distrib, : India, Ladakh, J. & K. (Endemic).

Poa iadakhensis Harim, in Candollea 39: 510. 1984.
Tufted perennial herbs up to 15 cm tall; chizome sheathed; culms
erect or ascending; sheaths sub-swollen, Leaves linear setaceous, convolute,
minutely denticulate on the margin; ligule round, shortly acute, fimbriate,

about 1 mm long. Inflorescence a lax, laterally pyramidal panicle, 3 cm
long; branchlets papillose or scabrid. Spikelets 4-7 mm long, lanceclate,
usually 3-flowered; glumes subequal ovate-elliptic, acuminate, purple; lower
1.5-2 mm long, 1-veind, rarely 3-veined; upper 2-2.7 mm long, 3-veined,
lemmas oblong-elliptic, glabrous, 5-veined, 3-3.5 mm long, veins violet,
margin scarious towards apex, yellowish; palea lanceolaie; keel glabrous
towards apex, minutely scabrid below; anthers 0.7-1.2 mm long.

Rare along streams in Stock Phu, Indus valley Ladakh,
Fl & Fr. : July August.
Distrib. : India, Ladakh, J. & K. (Endemic).

P. 1ahulensis Bor in Kew Bull, 3: 138. 1948; Bor, Grasses 558,
1960, Fig. 49.

Tufted perennial herbs up to 30 em tall; culms erect, covered at
base with remains of old leaf-sheaths. Leaves linear, acute, flat, scabrid;
ligule truncate, 2-4 mm long. Inflorescence a contracted panicle, 2-5 cm
long; branches short, 2-3-nate, ascending, scabrid. Spikelets elliptic,
ultimately wedge-shaped, 4-7 mm long, 2-4-flowered; tinged with purple;
glumes oblong-eiliptic, 3-veined; lower 2.5-3.5 mm long; upper broader,
3-4 mm long; lemmas oblong, obtuse, 3.5-4.5 mm long, ciliate on the keel
and veins, hairy between veins, no wool at base; keel of palea shortly
hairy below, scabrid above.



BOTANICAL SURVEY OF INDIA

Fig. 49. Poa lahulensis Bor
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Common in alpine meadows, grassy places in Giigit, Baltistan,

Fl & Fr : June September.

Distrib. : Pakistan, India, Western Himaiaya.

Note : This species is quite similar to P artenuata differing only
in hairy lemma. In the latter species lemmas are not hairy between the

verns.

Poa markgrafii Hartm. in Candollea 39; 514. 1984,

Tufted perennial herbs up to 15 cm tall, glaucous; culms erect or
ascending. Leaves linear, setaceous, convolute or flat, glabrous, margin
denticulate; ligule about | mm long, truncate. Inflorescence a contracted
panicle, 2-3 cm long; branches short, straight, minutely denticulate. Spikelets
ovate-elliptic, 2.5-5 mm long, 1-3-flowered; lower glume ovate-lanceolate,
glabrous; 1.5-2.5 mm long, 1-veined, maigin scarious; upper glume broadly
elliptic, broadly scarious at the-margin, 2-3 mm long, 3-veined, often putple;

lemmas broadly elliptic of ovate, S-veined, 2.5-3 mm long, curled woolly,
scabrid on veins, suffused with purple; keel of palea with curved spines;
anthers 1.4-1.9 mm long.

Rare along Chellong Nullah, Panikbar, Suru Valley, Ladakh.

Fi. & Fr. : July - August,

Distrib. : India, Ladakh, }. & K. (Endemic).

P. nemoralis L., Sp. Pl. 17 69. 1753; Stapf in Hook.f,, FI. Brit. India

e

7: 341, 1896; Bor, Grasses 353. 1944,

Loosely tufted perennial herbs up to 60 cm tall; culms erect, rigid
or flaceid, smooth or scaberulous above, with leaf buds (surculi) at base.

Leaves linear, firm or flaceid, finely to abruptly pointed, flat, plicate or

involute, erect or spreading; ligule truncate, often denticulate, 1-1.5 mm
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long. Inflorescence a lax, narrowly ovate, contracted or open, rigid, flexuous

or flaccid panicle, 5-13% cm long; branches solitary or 2-3-nate, slender,
erect or spreading, scaberulous. Spikelets pedicelled, lanceolate-ovate, 3-
5 mm long, 2-4-flowered, green or variegated; lower glumes ovate

broader, 2.5-3.5 mm long; lemmas oblong-lanceolate, 2.5-3.5 mm long,
sub-obtuse, ciliate on the keel at base; occasionally woolly at base; keel
of palea scaberulous,

Common in alpine meadows, grassy places, on rocky slopes in Gilgit,
Baltistan, Rupshu, Ladakh, Lahul & Spiti,

Fi. & Fr : June August,

Western Himalaya.

Note : It is a shade loving or shade tolerant grass. Stapf /.c. has
recognised plants with longer ligule as var. ligulata,

Poa nepalensis Wall, ex Duthie, Grasses N.W. India 40. 1883; Bor,

Grasses 558. 1960, P gnnua L. var. nepalensis Griseb. in Nachr. Ges.
Wiss. Gottingen 1868: 75. 1868; Stapf in Hook.f., Fl. Brit. India 7: 346.

[T 3

1896,

Perennial herbs up to 50 cm tall; rootstock creeping, stoloniferous;
culms erect or ascending. Leaves linear, flaccid, acute, flat, scabrid; ligule
truncate, 0.5-1.5 mm long. Inflorescence an ovate or pyramidal, loose
panicle, 7-15 c¢m long; branches capillary, spreading or deflexed. Spikelets
pedicelled, distant ovate or elliptic, 3.5-4 mm long, 3-4-flowered, glaucous
green or whitish; lower glume lanceolate-ovate, acute, 1.5-2 mm long,

1-veined; upper glume ovate, 2-2,.5 mm long, 3-veined; lemmas oblong-
elliptic, obtuse 2.5-3 mm jong, densely ciliate on the keel and veins, copious
woof at base; keei of paiea long ciiiate.

Common in alpine meadows, grassy plains, along road in Lahul &

Spiti.
r
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Fl. & Fr : April June,
Dist»ib. : India, Western Himalaya.

Poa pagophila Bor in Kew Bull. 4: 239, 1949; Bor, Grasses 558,
1960. P flexuosa sensu Stapf in Hook f, Fi. Brit. India 7: 342, 1896 non
J.E. Sm. 1800 nec Wahib. 1814,

Loosely tufted perennial herbs up to 40 cm tall; culms erect, slender,
stoloniferous, covered at base with scarious remains of oid leaf-sheaths;
often with geniculately ascending branches. Leaves linear, acute or
acurninate, flat or foided, flaccid or firm, scabrid; ligule ovate, blunt, 1.5-

3.5 mm long. Inflorescence a pyramidal, lax, erect or inclined panicle,
5-10 cm long; lower branches 2-nate or solitary, capillary, flexuous,
spreading or deflexed. Spikelets pedicelled, ovate-elliptic, 4.5-5.5 mm long,
green, suffused with purple, 2-3-flowered; lower glume oblong-lanceolate,
subobtuse or subacute, margins braodly hyaline, 2.5-3 mm long, 1-3-veined;
upper glume ovate-oblong, 3-3.5 mm long, subobtuse, 3-veined, lateral
veins often short; lemmas broadly oblong, 3.5-4.5 mm long, blunt, hyaline,
ciliate on thekeel and veins, silky hairy at base, wool at base scanty or

. N, J

absent; keel of palea scabrid.

Common in alpine meadows, grassy plains and slopes in Gilgit,
Ladakh, Lahul & Spiti.

FL & Fr : July - August.

Distrib. @ N. temperate and Arctic regions, Tibet, Pakistan, India
from Kashmir to Sikkim.

P, pratensis L., Sp. Pl. 1: 67, 1753, Stapf in Hook.f., Fl. Brit, India
7. 339. 1896; Bor, Grasses 559. 1960. P. jaunsarensis auct non Bor 1948,
ssp. pratensis

Tufted perennial herbs up to 50 cm tsall; green; rhizomatous,
stoloniferous; culms erect or ascending. Leaves mostly basal, shorter than
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culms, linear, acute, flat or folded; ligule blunt, 1-2 mm long, usually
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loose and open or contracted and dense, erect or nodding panicle 6-12
cm long; lower branches 3-5-nate, erect or spreading, flexuous, scaberulous.
Spikelets pedicelled, ovate, 4-6 mm long, 2-5-flowered, crowded, green;
lower glume ovate-lanceolate, acute, 1.5-3.5 mm long, margin hyaline,
denticulate, 1-3-veined; upper glume ovate or elliptic, 2-4 mm leng, 3-
veined; lemmas oblong or ovate, acute, 3-4 mm long, ciliate on the keel
and veins, copious wool at base; keel of palea scabrid-serrate.

Common in alpine meadows and pastures in Gilgit, Dras, Baltistan,
— MNwubra, Leh, Rupshu, Ladakh, Labul & Spits,

Fl. & Fr. : July August.

Distrib. . Throughout temperate regions of the Old World.

Note : It is a good fodder grass and makes good hay.

Poa pratensis L. ssp. angustifolia (L.) Gaud., Agrost. Helv. 1: 214,
1811. Poa angustifolia L., Sp. PL. 1: 67. 1753; Bor, Grases 555. 1960,

Tufted perennial herbs up to 70 cm tall; greyish green: rhizomatous,
stoloniferous; culms erect or ascending. Leaves setaceous, bristle like, mostly
basaf, aimost as long as culms, upper shorter; ligule blunt, 2-2.5 mm long,
not decurrent. Infiorescence ovate-oblong, loose and open or contracted
and dense panicle, 6-20 cm long; lower branches 3-5-nate, erect or
spreading, flexuous, scaberulous. Spikelets pedicelled, ovate, 2.5-5 mm
long, 2-5-flowered, green; lower glume ovate lanceolaie, acute, 1.5-3.5
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4 mm long, 3-veined; lemmas oblong or ovate, acute, 2-3 mm long, ¢iliate

on the keel and veins, copious wool at base; keel of palea scabrid.
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Common in alpine meadows, pastures in Gilgit, Baltistan, Dras,
Nubra, Rupshu, Leh, Ladakh, Lahul & Spiti.
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Fi. & Fr. ¢ July August.

Distrih. : Throughout Europe, temperate Asia, widely introduced
elsewhere; Pakistan, India, Western Himalaya.

Poa sikkimensis (Stapf) Bor, in kew Buli. 7; 130, 1952; Bor, Grases
560, 1960. P annua L. var. sikkimensis Stapf in Hook.f., Fl. Brit. India
7: 346, 1896.

Tufted perennial herbs up to 30 cm tall; culms erect or ascending,
with leaf-buds (surculi) at base, often clothed at base with scarious remains
or folded; ligule erose denticulate, 2.5-6 mm long. Inflerescence a pyramidal
or oblong panicle, 7-15 cm long: branches siender, capillary, flexuous,
ascending, spreading orf deflexed. Spikelets oblong, 4-6 mm long, 3-5-
flowered, suffused with purple; lower glume lanceolate-elliptic, 1.5-2.5
mm long, 3-veined; upper glume obovate-elliptic, 2.5-3 mm long, 3-veined,
matgin denticulate; lemma elliptic, 2.5-3 mm long, blunt, ciliate on the
keel, occasionally marginal veins also ciliate, no wool at base; keel of palea

ciliate below, scabrid above.

Rare in grassy places in Leh, Dras Ladakh, Lahul & Spiti.

Fi. & Fr : July August.

Distrib. : India from Kashmir to Sikkim,

P. stapfiana Bor in Kew Bull. 4; 239, 1949; Bor, Grasses 560. 1960.
P tremula Stapf in Hook.f,, Fl. Brit. India 7: 344. 1896, non Lam 1791.

Stoloniferous perennial herbs up to 50 cm tafi; culms erect or
ascending from a prostrate rooting base. Leaves linear, acute, flaccid, flat
or plicate, scabrid on the margins; ligule oblong, blunt, 2.5-5 mm long.
Inflorescence a pyramidal, loose, flaccid panicle, 10-25 cm long; branches
solitary or 2-nate, capiliary, flexuous. Spikelets distant, oblong, 4-6 mm

long, green or glaucous, 3-6-flowered; lower glume oblong-lanceolate, acute
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or acuminate, margin hyaline, 2.5-3.5 cm long, usually 3-veined; upper
glume oblong to oblanceolate, acuminate, 3-4.5 mm long, 3-veined; lemmas
oblong, 3-4.5 mm long, supacute, ciliate on the keel and veins, hairy
between the veins, copious wool at base; keel of palea ciliate below, scabrid
above.

Occasional in open grassy places in Ladakh and Lahul & Spiti.

Fl. & Fr : July August.

Distrib. : Pakistan, India, Western Himalaya,

Poa sterilis M. Bieb., Fl. Taur.-Cauc. 1: 62, 1808; Bor, Grasses
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Tufted perennial herbs up to 30 cm tall; culms erect, rigid. Leaves
linear, sharp pointed, flaccid, flat or convolute; ligule ovate, truncate, 1.5-
3 mm long. Inflorescence a narrow, few spiculate panicle, 7-15 cm long;
branches 2-3-nate, ascending, flexuous, scabrid. Spikelets broadly wedge-
shaped, 4-6 mm long, greenish or pallid and tinged with yellow or brown,
3-4-flowered; glumes subequal, elliptic to lanceolate, 3.4 mm long, 3-veined;
lemmas oblong, obtuse, 2.5-4 mm long, ciliate on the keel and veins, scanty
or no wool at base; palea finely pectinate along the keel.

QOccasional in grassy places, pastures, alpine meadows in Gilgit, Zoji
La, Baltistan, Zanskar, Dras, Ladakh, lahul & Spiti.

Fl. & Fr. : July - August.

Distrib. : Caucasus, Southern Russia, Pakistan, India, Western
Himalaya.

Nare ' Tt is & good fodder grass.

P. stewartiana Bor in Kew Bull, 6; 185, 1951; Bor, Grasses 561,

-yt g
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Slender annual herbs up to 60 cm tall; culms erect or geniculately
ascending, Leaves linear, acute, rounded at base, flaccid, flat, scaberulous
on margins; ligule blunt, 1-3 mm long. Inflorescence a pyramidal, lax,
nodding panicle, 10-20 cm long; branches paired, erect, spreading or
deflexed, scaberulous. Spikelets elliptic, ultimately broadly wedge-shaped,
3-5 mm long, green, 3-4-flowered; lower glume awl shaped, 2.5-3 mm

lemamas oblong elliptic, 2.3-3.5 mm long, subacute, ciliate on the keel and
veins or only on keel, copious wpol at base; keel of palea ciliate below,
scabrid above.

Occasional in alpine pastures in Dras, Ladakh, Lahul & Spiti.
Fl & Fr. : July August.
Distrib, : Pakistan, India Western Himalayun.

Poa suptna Schrad,, Fl. Germ. 1: 289. 1806; Bor, Grasses 561.
1960.

Tufted perennial herbs up to 25 ¢m tall; culms shortly creeping
decumbent at base. Leaves linear, acute, flaccid, scabrid on margins, usually
flat; ligule blunt, }-1.5 mm long. Infiorescence a pyramidal, loose panicle,
2-3 ¢m long, spikelets usually crowded towards tip of branches; branches
solitary or paired, lower widely spreading, Spikelets ovate, 3.5-5 mm long,
4-6-flowered, often tinged with purple; lower glumes oblong, 1.5-1.7 mm
long, 1-veined; upper glume elliptic, 2-2.5 mm long, 3-veined; lemmas
elliptic or oblong-ovate, 2.5-3.5 mm long, obtuse, ciliate on the keel and
veins, no wool at base; keel of palea ciliate; anthers 1.5-2 mm long.

Common in grassy plains, slopes, roadside ditches in Gilgit, Baltistan,
Skardu, Ladakh.

Fl. & Fr. . June - July.

Distrib. . Europe, Russia, Pakistan, India, Western Himalaya.
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Note ; This species is very similar t0 P gnnua by differs in its longer
Jb. 88: 437. 1968) treated Asiatic species distinct from European P. supina
and treated them as P. ustulata, However the distinguishing characters

Poa suruana Hartm. in Candollea 39: 516. 1984,

Tufted perennial herbs up to 80 cm ftall, lightly glaucous; culms erect
or ascending. Leaves linear, setaceous, flat or convolute; sheaths smooth,
lower often suffused with purple; ligule round, deeply lacerate, 1.5-4 mm
long. Inflorescence a panicle, 10-15 cm long, lax before anthesis; branchlets
flexuous, scabrid, Spikelets 6-7 mm long, divergent before anthesis, 2-
5-flowered; lower glume ovate-lanceolate, 2.5-3.5 mm long, glabrous, 1-
veined; upper glume ovate or ovate-lliptic, 3.5-4.5 mm long, glabrous,
3-veined, green or suffused with purple; lemmas elliptic, 4-5.5 mm long,
5-veined, no wool at the base, green with purple; palea denticulate; anthers

2.2-3.3 mm long,

Bara on elonee in Rura Vallev, Ladalh
Aubrh W Wikd H’!-\rl.l"-‘u FhL wf el e r “.""J 3 -

Fi & Fr : July - August.

Distrib. : India, Ladakh, J. & K. (Endemic).

P. tibetica Munro ex Stapf in Hook.f, Fi. Brit. India 7: 339. 1896;
Bor, Grasses 561. 1960.

Tufted, rhizomatous, stoloniferous perennial herbs up to 50 ¢m tall;
cuims stout, terete, smooth, erect or geniculately ascending, covered at

base witl hrous remains of old leat=-sheaths

rolled, folded, often plicate, glabrous, smooth or scabrid on
short, {runcate, ciliolate, 2-4.5 mm long. Inflorescence a contracted or
spiciform, narrow, interrupted panicle, 4-7 c¢m long; lower branches 2-
4-nate, the longer appressed to rhachis. Spikelets pedicelled, crowded,

oblong, 5-6 mm long, 4-5-flowered, pale green or pale pinkish; lower glume
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ovate-lanceolate, 3-veined, tateral veins shorter; upper glume oblong, 3-
4.5 mm long, ciliate on margins below, 3-veined; lemmas oblong, 3.5-4
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mim long, tip hyaline, silky hairy on k

serrulate.

Frequent on grassy slopes at high altitude in Tsakzhun Tso, Lanak
La, Wanla to Kalatze on the Indus, Rupshu, Ladakh, Lahul & Spiti,

Fi. & Fr. : July Aupgust.

Distrib. : Russia, Tibet, India, Western Himalaya.

Poa trivialis L., Sp. PL. I: 87. 1753; Bor, Grasses 561, 1960.
all; stoloniferous with extensive
creeping root-gystem; culms erect or spreading from a decumbent base.
Leaves linear, acute, flaccid, flat, scabrid; leaf-sheaths scaberulous; ligule
pointed, 3.5-10 mm long. Inflorescence a pyramidal or ovate, loose or
contracted and dense, erect or nodding panicle, 15-20 cm long; branches
3-5-nate at the lower nodes, scabrid, Spikelets ovate or oblong, 3-4 mm
long, 3-4-flowered, green, purplish or reddish; lower glume lanceolate,
2-3 mm long, t-veined; upper giume ovate, 2.5-3.5 mm long, 3-veined;
lemmas narrowly oblong, acute 2.5.3.5 mm long, ciliate on keel, wooily
at base; keel of palea scabrid.

Frequent in grassy places, on slopes, in meadows in Zanskar, Ladakh,
Lahul & Spiti.

FI & Fr. - July August.

Distrib. : Temperate regions of northern hemisphere; introduced

TR 28T 2 L anwa

elsewhere; Pakistan, India, Western Himalaya.

P. versicolor Bess. ssp. araratica (Trautv.) Tzvelev in Nov. Sist.
Vyssh, Rast. 1974; 31, 1974, P. graratica Trautv. in Acta Horti Petrop.
2: 486. 1873; Bor, Grasses 555. 1960.
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Densely tufted perennial herbs up to 50 cm tall; green or often

glaucous; rhizome thick, woody, culms erect. Leaves filiform, fiat or
convolute, scabrid on the margins; ligule lacerate, 1.5-2.5 mm fong.
Inflorescence a narrow, dense or loose pamclc, 4-10 ¢m long; branches

4.6 mm l{mg, 3-4-ﬂ0wered, tmged with purple lower g]ume oblnng-e]hptlc
3-4 mm long, 3-veined; upper glume broader, 3.5-4.5 mm long, 3-veined;
lemmas obiong or elliptic, obtuse or subacute, 3-4.5 mm long, ciliate on
the keel and veins, scanty wool at base; keel of palea scabrid,

Common in alpine meadows, grassy plains at high altitude in Gilgit,

Batltistan, Skardu, Khardong La, Zanskar, Leh, Ladakh, Lahul &
Spiti.

3 a L=

Fi & Fr > June August.

L

Western Himalaya.

Note : This species is similar to P sterilis but differs in having a
short, thick woody rhizome and the uppermost node being near the base

of the culm. It is also similar to P attenuata but differs in longer spikelets
and Jemmas.

PoLyroGcoN Desf,

Annual or perennia! herbs. Leaf-blades linear, flat. Inflorcscence a
contracted to spiciform or lobed panicle. Spikelets oblong, minute, iaterally
compressed keeled, 1-flowered, falling entire together with the pedicel

not produce L T . PR D IR T
l ]1, rum..uma N ]JI.UU'I-IL-EU [¥[=) 1

or pari

entire or bilobed, often with slender awn from the tip or between the lobes;

lamma nhlnnur h\mhnp gshorter than the glumes, truncate, rounded on the

Frarsaim LATIAASAS S, R RRlemiL

back, S-veined, awnless or with a short, subapical awn or a geniculate
dorsal awn; palea shorter or as long as lemma, 2-veined; lodicules 2;
stamens 1-3. Grains obovoid, free within the lemma and palea.
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The genus comprises 18 species in the world; distributed in
subtropical and warm temperate regions and on tropical mountains; 2

species in India and also in cold desert,

The genus closely approaches Agrostis and hybridises with it but
it is distinguished by its deciduous spikelets with stipitate base.

ta.  Awns as long or shorter than glumes ... £ fligux
b.  Awns 2-3 times the iength of the glumes .................... £ monspeliensis

Polypogon fugax Nees ex Steud., Syn. Pl Glum. 1: 184. 1854, Bor,
Grasses 403. 1960,

Annual herbs up to 60 cm long; culms erect or decumbent at the
base and rooting from the lower nodes. Leaves linear, flat, yough; ligule
2-8 mm long. Inflorescence an ovate, oblong or cylindrical panicle, 5-15
cm long, lobed, pale green or yelowish. Spikelets 2-2.5 mm long, ablunyg;
glumes subequal, 1-veined, membrancus, slightly notched at apex, minutely

hairvy on marmnge: awn {JJS-3 mrrt lnnn" lermama chartar than oclumee. emonth
DAITY O 15, AY ong, Emmaia snorter han glum I

S LI I Ry
awnless or shortly awned up to 2 mm long; palea as long as the lemma

or shorter, 2-veined.

wr LRy PR ALTALTR Ly

Common in moist places near lakes, along streams in Gilgit, Dras,
Leh, Ladakh.

Fl. & Fr. ; June August,
Distrib. : Pakistan; India, all along Himalayas.

P. monspeliensis {L.) Desf,, Fl. Atlant. 1: 67. 1798; Hook.f, FI,
Brit. India 7: 245. 1896; Bor, Grasses 403. 1960. Alopecurus monspeliensis
L., Sp. Pi. 1: 61. 1753,

Tufted annual herbs up to 60 cm tall; culms stout or slender, leafy
erect or geniculately ascending. Leaves linear, flat, rough; ligule 3-15 mm
long, oblong. Inflorescence an ovate to oblong, cylindrical or lobed spiciform
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panicle, 2-15 cm long, pale yellowish green, sitky. Spikelets 2-3 mm long;
glumes oblong, scaberulous, apex notched or obtuse, keel scabrid, margins
ciliate, awn from the sinus or beneath it, 4-7 mm long; iemma about haif
as long as glume. 2-toothed, awned or not; palea oblong, apex notched.

Common in cool shady moist places on slopes, near streams in Gilgit,
Baltistan, Shyok, Skardu, Ladakh, Lahul & Spiti.

Fl & Fr. : June August.

Distrib. : Burope, temperate Asia, Africa, introduced and naturalised
in most warm temperate regions, Pakistan, India.

PuccmELLIA Parl., nom. cons.

Annual or perennial herbs. Leaf-biades flat or convolute. Inflorescence
an open or contracted panicle, rarely reduced and raceme-like. Spikelets
2-several-flowered, slightly compressed. Glumes unequal, shoster than the

e L Sy [y gy | La- . e i
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tip, rounded on back, pubescent at base, 5-veined, smooth, obfuse cute,

almoct arose or ClTlﬂlan at 'hﬁ H\Mﬁ]PﬂQ ﬂﬁl‘p‘l‘ callug ol
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as long as lemma, 2-keeled, keels scaberulous to ciliate; Jodicules
3. Grains oblong.

§
:

The genus comprises about 80 species; distributed in temperate
regions throughout the world, chiefly Asia; 7 species in India and also
in the cold desert.

The genus is allied to Poa. It is also difficult to distinguish from
Festuca.

[a.  Lemma hairy at the DaSE ...cceciiviomuriraiin e pesroessssemeessnionas FP. distans
b.  Lemma glabrous, sometimes puberulous on the margins or slightly serrulate-

ciliolate BE (he BPEX .. v it s e s 2
2a.  Siender, small tufted herb. Lemmas up to 2.5 mm long .......... P minuta

b.  Tall robust herb. Lemmas 3-5 mm tong
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3a. LETAMA ACUTE BY BPEX . i ioeieeiietiensieireie e ctessee s seanes smean ey ss s nsbr ke r et sk hamsem e cees 4
b. Lemma obtuse of rounded at apex . s e e 5
4a. Lemma 2.5-3 mm tong. Anthers 0.5-0.8 mm long ........... P kashmiriana
b. Lemma 4.5-5 mm iong. Anthers 2.5-3 mm 10RE ....ovovieiennn P thomsonii
5a. Lemma 3-3.5 mm long. Anthers 2 mm long or more .......... P stapfiana
b. Lemma 1.5-2 mm long. Anthers 0.5-1.5 mm long ..ooorrciiniee v 6

6. Anthers D0.5-0.7 MM IONZ . tciin i e s ees e e serenss P himalalea

Puccinellia distans (Wahib.) Parl,, FI. Ital. 1: 367. 1848; Bor,
Grasses 562, 1960. Glyceria distans Wahtb., Fl. Ups. 36. 1820 based on
Poa distans L., Mant. PL. 1. 32. 1767, non Jacq 1764; Hook.f., Fl. Brit,
India 7: 347. 1896. ssp. distans

Densely tufted perenniat herbs up to 60 cm tall; culms erect or
decumbent, stout or slender, ieafy throughout or at base only. Leaves linear,
flat or convolute, smooth, sometimes scabrid above; lower sheath
membranous, shining; ligule short, scarious. Inflorescence ovaie or
pyramidal, loose and open panicle, 5-15 ¢m long; tower branches 2-5-
nate, ultimately deflexed. Spikelets 3-7 mm long, 4-8-flowered, green or
tinged with purple, white or yellow; giumes unequal, ovate-elliptic, blunt,
scarious; lower 0.5-1.5 mm long, 1-veined; upper 1-2.5 mm long, 1-3-
veined; lemmas broadly ovate or oblong, blunt or retuse at apex, 5-veined,
minutely hairy at base, margin and apex broadly hyaline; palea-keel ciliate.

Common on slopes, grassy places in Baltistan, Karakoram, Pangong
Lake Ladakh.

Fl. & Fr : July Avgust.

Distrib. : N. America, N. Africa, Europe, temperate Asia; Pakistan

i i SxEla 3 Lotk S 13

India Western Himalaya.

Note : Poa distans L. is a later homonym of P distans Jacq.
Although the Linnaean epithet is itlegitimate in Poa, it is legitimate in
Glyceria R.Br. and acceptable as the basionym of Puccinellia distans.
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Puccinellia himalaica Tzvelev in Bot. Mater. Gerb. Inst. V.L.
omarova !7.66. ; Bor, Grasses . ) ig.

Tufted perennial herbs up to 20 cm tall; cubms stout or slender, erect

aTulallaTo PAVOS al o ik olded ¢ oo e nNa d 0 r g ;-

green, smooth or scaberulous above. Inflorescence a narrow panicle, 4-
9 cm long; branches smooth or faintly scaberulous, ascending at first,
spreading at maturity. Spikelets 2.5-4 mm long, 2-4-flowered, green or
tinged with purple; glumes unequal, ovate, subacute; lower 1-1.5 mm long,
1-veined; upper 1.5-2 mm long, 3-veined; lemmas 1.5-2 mm long, oblong
or ovate, rounded, truncate or subacute at apex, almost glabrous,
mucronate; palea-keels smooth or faintly scabrid above.

FI. & Fr. : July August
Distrib. : Indta, Kashmir to Himachal Pradesh.

P. kashmiriana Bor in Kew Bull. 8: 270. 1953; Bor, Grasses 562.
1961,

T.odbmd mammamin]l ook o 1,
FULCU PFelviiiiial iy ups
4
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a contracted panicle, 2-3.5 cm long, purplish; branches very short bearing
1 or 2 spikelets. Spikelets 4.5-5 mm long, 2-3-flowered, tinged with purple;
giumes unequal, oblong-elliptic, acute or subacute; lower 1-1.5 mm long,
1-veined; upper 2-2.5 mm long, 3-veined;lemmas 3-3.5 mm long, oblong-
elliptic, acute, apiculate at apex, glabrous; palea-keelsmooth.

(1% 1L+ by Aol [} S HE [ [y ] B BT

Occasionalin moist sandy places in Rupshu, Ladakh, Lahul.

Distrib. : India, Western Himalaya from Kashmir to Himachal
Pradesh.
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Fig. 50. Puccinellia himalaica Tzvelev
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Puccinellia minuta Bor in Nytt Mag, Bot. 1: 19. 1952; Bor, Grasses
563. 1960,

Tufted perennial herbs up to 5 cm tall; culms slender, erect. Leaves
linear, convolute, green, faintly scaberulous above, Infiorescence a contracted
panicle, 1-2 ¢m long; branches short, ascending, smooth. Spikelets 3-4
tnm long, 2-3-flowered, green, variegated with purple; glumes sub-equal,
elliptic or oblong, blunt; lower 0.75-1 mm long, 1-veined; upper 1-1.5 mm
long, 1-3-veined; lemmas 2-2.5 mm long, elliptic-oblong, minutely

emarginate, midvein excurrent as a short mucro; palea-keels scabrid above,
smooth below.

Rare in Rupshu, Ladakh.
FI & Fr.: July August
Distrib, . Pakistan, India, Kashmir.
indicated this species as endemic to Pakistan (Chitral, Barum Gol, South

Barum Giacier) but Stewart (Cat. Vascular Plants of West Pakistan) has
reported it from Rupshu, Ladakh, J. & K.

P. stapfiana R.R. Stewart in Brittonia 5; 418. 1945; Bor, Grasses
563. 1960. Glyceria poaevides Stapf in Hook.f., FI. Brit. India 7: 348.
1896, non Puccinellia poaeoides Keng 1938.

Tufted perenmial herbs up to 35 cm tall; culms erect, slender, Leaves
linear, subacute, convolute, scabrid above, smooth beneath; ligule triangular
ovate acute. Inflorescence a linear or lanceolate, erect or inclined panicle,
5-10 cm lomg; branches 2-4-nate, filiform, ascending, scabrid. Spikelets
5-6 mm long. 2-4-flowered, pallied or tinged with purple; thachilla glabrous,
disarticulating; glumes elliptic, blunt, minutely serrulate-ciliate on margins;
lower 1.5-2 mm long, 1-3-veined; upper 2-3 mm long, 3-veined; lemmas
elliptic-oblong, obtuse, dorsally rounded, broadly hyaline at apex; palea-
keels scabrid above, smooth below.
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plains in Rupshu Ladakh, Parang river to Lanak Pass.

Fi. & Fr. : July August.

Distrib. : Ladakh J. & K. (Endemic).

Puccinellia tenuiflora (Griseb.) Scribn, & Merr. in Contr. £.S, Natn.
Herb, 13: 78. 1910; A#ropis tenuiflora Griseb. in Ledeb., Fi. Ross. 4. 389,
1852.

Tufted perennial herbs up to 60 cm tall; culms erect or geniculately
ascending. Leaves linear, flat or convolute, greyish green, scaberulous above,
smooth beneath. Inflorescence a panicle, 5-20 cm long, coniracted at first,
ultimately spreading; branches capillary, scabrid above and on pedicels.

1—‘ e Y ’ﬂ“" q : nn‘lfﬂ. "I e mmm
Spikelets 3-5 mun long, 2-5-flowered, tinged with purple; glumes subequal,

lariceolate, b]unt, lower 0.5-1 mm long, 1-veined; upper 1-1.8 mm long,

3-veined; lemmas 5-2 mm long, oblong or obovate, blunt, glabrous, tip
minutely ciliate; palea-keel smooth, occasionally scabrid above,

Rare in Rupshu, Ladakh.

Fl. & Fr. : luly Augost.

P thomsonii (Stapf} R.R. Stewart in Brittonia 5: 418. 1945: Bor,
Grasses 563. 1960. Glyceria thomsonii Stapf in Hook.f,, Fl. Brit. India
7: 347, 1896.

Tufted perennial herbs up to 40 cm tall; culms medium, compressed,
glabrous, sheathed throughout, erect or geniculately ascending, Leaves linear,
rigid, tapering to an acute or subobtuse point, flat, folded or convolute,
scaberylous above, smooth beneath, pale green or glaucous; sheath more
or less compressed, smooth, striate, loose above; ligule broadly ovate,
obtuse, scarious. Inftorescence a contracted or loose spreading panicle,
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below. Spikelets 6-9 mm long, oblong, 3-5-flowered, pale green or
variegated with purple; lower glume oblong-lanceolate, acute, 1-veined,
1.5-2.5 mm long, margin braodly hyaline; upper glume 2-3 mm long,
elliptic-oblong, obtuse, 3-veined, margin and apex hyaline; lemmas 3.5-
4.5 mm tong, elliptic, acute, smooth, glabrous, S-veined, margin hyaline
yellow, outer veins shorter; palea-keel smooth below, scabrid above.

Rare in Rupshu, Puga, Leh, Zanskar, Ladakh,

Fi & Fro T July - August,
Disirib. : India, Ladakh, J. & K. (Endemic).
SaccuaRuM L.

Tall perennial herbs, rhizomatous; culms solid. leaf-blades linear.
Inflorescence a large, plumose, often silvery panicle, with numerous racemes
on its branches, rhachis fragile and bearing paired similar spikelets, one
sessile, bisexual and other pedicelled, female; racemes usually flexuous.
Spikelets lanceolate, enveloped in long silky hairs from the callus; catlus
short, truncate, Glumes membranous or lower cartilaginous to coriaceous,
flat to broadly convex on the back; lower lemma lanceolate, shorter than
the spikelet, hyaline; upper lemma with awn or awnless, entire or bilobed,
sometimes suppressed; palea hyaline or absent; stamens 2-3. Pedicetled

spikelets similar but more rounded on the back. Grains subglobose to
narrowly oblong.

illa EEHHS :Dlllpllses atE[It E EFEE]ES ul [lie Eiﬂild? dlstilbu[ed
Fa s dbe o dmen e i mmmedl mralede s R o e miao P T__ Y . P R R
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the cold deseri.

The division of Saccharum into awned (Erianthus Michx.) and
awnless species seems artifici i

[NCTE are SOME EXammes 0 ] FIir L

with whom Narenga Bor, with its coriaceous glumes shows simiiarity.

Saccharum is also related to Spodiopogen Trin., Miscanthus Andess.,
Imperata Cyr. and Eulalia Kunth.



FLORA OF COLD DESERTS OF W. HIMALAYA 397

la. Spikeleis awned ... ————————— 2
b. Spikelets unawned ... st s e s

2a.  Panicles of short racemes of 4-8 joints borne on the ilong primary
BTBIGRES .oiesoeeeraiee e i bbb e ns e eer e re e e e arans e e sa ehes raeera s rae s et e e rae e 3
b.  Panicles of long simple branches of many joints, sometimes in the lower
part of the inflorescence the racemes are bome slong primary panicle branches

........................................................................................................... X filifolium

3a.  Panicle dense, uninterrupted, purplish, up to 40 cm long. Spikelets 3-4 mm

long. Awns long exserted . s S. ravennae
b. Panicle not dense, interrupted, creamy-white, up to 20 cm long. Spikelets
£-7 mim long. Awns short, included or slightly exerted.......... S, griffithii

4a.  Peduncles not hairy below the panicle. Lower glume of sessile spikelets hairy
OTL THE BACK oot ettt ettt eee s neanes s st sae s erenasranne S griffithii
b.  Peduncles hairy below the panicle. Lower glume of sessile spikelets glabrous

on The BACK it e i e S SPORIGREUM

Saccharum filifolium Nees ex Steud., Syn. PL. Glum. 1: 409. 1855;
Bor, Grasses 21t. 1960. Erianthus filifolius (Nees ex Steud.) Jacks, Ind,
Kew. 864. 1893; Hook.f., F1. Brit. India 7 123. 1896.

Perennial herbs up to 1.5 m tall; rootstock woody; cuims stout,
pubescent below panicle, nodes pubescent. Leaves filiform, semicylindrical,
rigid, flexuous, convolute, long capillary tip; ligule very short, obtuse,
ciliolate. Inflorescence a panicle of racemes, 5-8 cm long, borne directly
on the axis of the panicle; internodes and pedicels hirsute with white silky
hairs. Spikelets sessile and pedicelled, 4-7 mm long, lanceolate, surrounded
with dense white hairs; tower glumes membranous, acute, ciliate on the
matgins, glabrous on the back, keel scabrid; upper glume 3-veined, keel
often smooth; lower temmas lanceolate, margin ciliate, inflexed; upper
lemma lanceolate, 2-toothed or 2-lobed at apex, awned in the sinus with
awn 1-3 cm long; palea short, lanceolate, glabrous; glume of pedicelled

ﬂﬂ:bq‘n% “s " l;ql‘an‘
GHIALICL U™ I-Wulllow,

Common in waste places, along roads, near streams, on slopes in
Gilgit, Baltistan, Ladakh.
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Fi. & Fr. . June August.
Disrrib, : Afghanistan, Pakistan, India, Western Himalaya.

Note : the very wiry leaves with long attenuate capillary tip is very
characteristic.

Saccharum griffithii Munro ex Boiss., Fl. Or. 5: 453. 1884; Bor,

Grasses 211, 1960. Erianthus griffithii (Munro ex Boiss.) Hook.f.,, Fl,

Brit. India 7: 122. 1896.
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thick, white; sheaths smooth, shining; ligule long, ciliate. Inflorescence
an oblong, contracted, thyrsifoerm, inclined, pale yellow panicle of racemes,
15-30 cm long; peduncle glabrous; racemes 1.5-2.5 cm long; internodes
and pedicels hirsute. Spikelets lanceolate, acuminate or acute, pale, often
tipped with purple, 4-5 mm long; callus bearded with creamy or vellowish
hairs; glumes subequal, membranous, hairy on the back, keel spinulose;
lower 3-veined, margin narrowly incurved; upper 1-3-veined, acuminate;

lower lemma lanceolate, hyaline, 1-veined, acute or shortly awned up to

4 mm long, margins ciliate; upper lemma ovate-lanceolate, 3-veined, shortly
awned.

Common along roads, streams, on slopes in Gilgit, Baltistan, Ladakh.

Fl. & Fr. : June August,

Distrib. : Afghanistan, Pakistan, India, Western Himalaya.

S. ravennae (L.) Murr., Syst. Veg. 88. 1774; Hook.f,, Fl. Brit. India
7: 121. 1896; Bor, Grasses 213. 1960. Andropogon ravennae L., Sp. Pl.

ed. 2. 2: 1481, 1763, Erignthus ravennae (L.) P. Beauv., Ess. Agrost. 14,
1812, E. elephantinus Hook.f., Fl, Brit. India 7: 122. 1896.
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Perennial herbs up to 3 m tall; culms stout, smooth, glabrous. Leaves
tanceolate, flat, smooth, margins serrulately scabrid; sheaths very long;
ligule of long hairs. Inficrescence a very dense or sublobate,
supradecompound panicle of racems, 20-50 cm long; branches many, lower
fascicled and whorled; axis angular; peduncle glabrous; racemes 1.5-3 ¢m
long; internodes and pedicels hirsute. Spikelets 3-6 mm long, pale; calius
bearded with white, grey or yellowish hairs; glumes subequal, membranous,
glabrous; lower lanceolate, acuminate, 1-veined; margin narrowly incurved,
upper ciliate; lower lemma lanceolate, hyaline, stiff, §-veined, ciliate, margins

incurved; upper lemma narrow, glabrous, with awn 2.5-10 mm long; glumes
of pedicelled spikelets hairy on the back,

Common near streams, waste sandy places, along roads, occasionally
on slopes in Gilgit, Skardu, Baltistan Ladakh,

upv | =L R,

Fl. & Fr : July October,

Distrib. . South West Asia westward to the Mediterranean region;
Pakistan, Northern India,

Saccharum spomtaneuwin L., Mant. Pi. 2: 1§3. 1771; Hook.f,, Fi
Brit, india 7: t18. 18%96; Bor, Grasses 214. 1960,

Rhizomatous, perennial herbs up to 3 m talt; culms erect, silky hairy
below the panicie. Leaves erect, linear-lanceolate, margin convolute or
incurved, gradually tapering towards the base into a narrow wing on either
side of the petiole, glaucous; mouth of sheath woally; ligule membranous,
Inflorescence a panicie of racemes, 20-60 cm long; peduncle usually hairy;
branches whorled, spreading; branchlets fragile; internodes and pedicels
hlrsute Spikelets 3-6 mm long, Ianceolate, catius bearded with silky white

hynase oishanial dnlﬁﬁnl‘luﬂnn lawar et slabuaoe an tha hasl-
TR -.‘.IIJUHI-I Er \JUUHD II]. J.Uﬂhl. }JGI.I by EIFIUIUI.:I.Q LI LRI LMY,
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often ciliate on the mgrgi_ns above: lower 2-veined: lower lemma ovate-

AEE s T " Ay

fanceolate, subacute, ciliate on the margins; upper lemma narrow, very
shorily awned, sometimes absent.

Common near streams, in the dry river beds, along roads in waste
sandy places in Baltistan, Gilgit, Ladakh.
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Fl & Fr. . June September.

Distrib. . Warmer regions of the Old World.

Foa_ . T, PR
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Scunismus P, Beawv.

Annual or perennial herb. Leaf-blades setaceous, flat or convolute.
Inflorescence a contracted or spiciform panicle. Spikelets many-flowered,
laterally compressed, falling entire or upper florets falling singly and then
lower florets, glumes and pedicel tardily deciduous together; rhachilla
elongate, joinied at the base and between the iemmas. Glumes subequal,
almost as long as spikelets, membranous, margins hyaline, acute, concave,
5-7-veined persistent; lemmas membranous, rounded on the back, pilose

n the back or margins, bilobed or bifid, margins hyaline, 7-9-veined,
mucronate or shortlv awned in the ﬂ;lnus nalen 2-xeeled; lodicules 2, ciliate;

LR LE T SRR 111 Sl LFALLILSy

stamens 3. Grains cbovoid, compressed, free within the lemma and palea

The genus comgprises 5 species; distributed in Africa, Mediterranean
region, Middle East to Himalayas; 2 species in India and also in the ¢old
desert.

1a. Lemma acuminate. Palea shorter than lemma, rounded at apex ...
.......................................................................................................... S. arabicus

. & barbatus

‘Schismus arabicus Nees, Fl. Aft. Austr. 1: 422, 1841 Bor, Grasses
481. 1960,

Tufted annual herbs up to 15 cm tall; culms slender, filiform. Leaves
linear, flat or convolute, setaceous. Inflorescence a contracted, narrow

nanirla .7 rm lang Enilralate 5.7 mm lana A 2 flaweread: olanmae
F“lllul\r, ="t WwEIl lullal UFII\UI"‘!’ - ’ lllll‘- IUlIE WTRTLIW TF WL Ry ﬁlulll'“’

lanceolate, acuminate; lower 3-7-veined, 4.5-6.5 mm long; lemmas rounded
on the back, membranous, hya'ine on margins, upper 5-veined, 5-7 mm
long; lowest lemma 9-veined, 2.5-4 mm long, deeply 2-lobed, the lobes
triangular, 1-2 mm long; palea 2-3 mm long, spathulate, obtuse,
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Common in drier situations, on siopes in Skardu, Khalotse, Baltistan
fadakh,

Fl & Fr. : June July.

Distrib. : Australia, Greece, Libya, Arabia Mediterranean region to
India, Western Himalaya.

Schismus barbatus (L) Thell. in Bull. Herb. Boissier, ser. 2. 7:

391. 1907; Bor, Grasses 481. 1960, Festuca barbata L., Amoen. Acad.
3: 400, 1756. Schismus marginarus P. Beaav., Ess. Agrost. 177, t. 15/
4. 1812; Hook.f., FL. Brit. India 7; 336. 1896.

Densely tufted annual herbs up to 20 ¢m tall; culms slender, filiform.
Leaves linear, setaceous, acuminate, flat or convolute, glabrous or sparsely
hairy; ligule of hairs. Inflorescence a dense, contracted panicle, 2-5 em
long, green, glistening; pedicels scabrid. Spikelets 5-6 mm long, 5-10-
flowered; glumes lanceolate, acute; lower 5-7-veined, 4-5 mm long; upper
5-veined, 4-6 mm long; lemma rounded on the back, membranous, hyaline
on margins; lowest lemma 9-veined, 2-2.5 mm long, broadly ovate, 2-lobed,
lobes broadly triangular; palea 1.5-2.5 mm long, spathulate, obtuse, often
as long as or longer than lemma.

Common in dry situations, on slopes in Nubra, Dras, Skardu.

FI & Fr. : June July.

Distrib. . 8. Africa, Central Asia, introduced into N. America,
Australia, Argentina, Medilerranean region to India, Western Himalaya.

SETARIA P. Beauv.

Annual or perennial herbs. Leaf-blades flat or convolute, sometimes
plated; ligule usually a ciliate rim. Inflorescence an open or spike-like
panicle or with spikelets contracted about primary branches, Spikelets 1-
2-flowered, subtended by 1 or more scabrid, persistent bristles, oblong
to ovate, awnless, Glumes shorter to as long as the spikelets, membranous
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to herbaceous, lower abaxial, ovate from a clasping base; lemma coriaceous
to crustaceous, lower sulcate, male or neuter, 5-7-veined, usualiy without
palea, upper convex on the back, often rugose, clasping only the margins
of the palea, bisexual; lodicules 2; stamens 3 or 2 in male, Grains oblong
or eilipsoid, free within the hardencd iemma and palea.

The genus comprises about 100 species in the world; distributed

in the tropics and subtropics; 15 species in [ndia; 2 species in the cold

desert.

la.  Upper glume as long as the upper lemma. Upper lemma smooth or fine
FULZOSE ¢ covrivsriseissisroestiss st s s b e ime e s 4 hesmra s e e s b e s besemsmsenmesbens seamabisanthstin 8. viridis
b.  Upper glume shorter than the upper lemma, Upper lemma rugose to corrugate

............................................................................................................ 5. pumila

Setaria pumila (Poir.) Roem. & Schult,, Syst. Veg. 2: 891. 1817,
Panicum pumilum Poir. in Lam. Encyl. Meth. Bot. Suppl. 4. 273, 1816,
Setari Hidef, (K. Schum.) Stapf & C.E. Hubbard in Kew Bull
1930: 259, 1930; Bor, Grasses 363. 1960. S. glauca auct non (L.) P. Beauv,
1812,

Loosely tufted annual herbs up to 60 cm tall; culms erect or
ascending, simple or branched. Leaves linear or lanceolate, flat, glabrous
or sparsely hairy, margins scabrid. Inflorescence a spiciform, ¢ylindrical
panicle, 5-15 ¢m long, dense flowered, usually vellow, rarely purplish or
green; bristles of involucre 6-12, 3-12 mm long. Spikelets ovate, 1.5-2.5
mmn long; lower glume minute; upper glume shorter than lemma, subacute,

corrugate, broadly ovoid.

Commor _| . |_t' arid balpine

Dras, Kargil, Ladakh, Lahul & Spiti.

Fl. & Fr. : June October.

Digtrib, : Tropical and warm temperate regions of world; introduced

T [ N
I M. AINCTICH.
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Nate : It is a polymorphic species. Terrell (Taxon 25: 297-304, 1976)
has discussed its nomenclatural problem. S. glauca should be referred to
Pennisetum.

This species is also closely related to S. sphacelata (K. Schum.)
Moss (Native of tropical and South Africa) and 8. gracilis Kunth
(distributed in America and tropical Asia).

Setaria viridis (L.) P. Beauv,, Ess. Aprost. 51. 171. 178, 1812;

Lt e

Hook.f.. FL. Brit. India 7: 80, 1896; Bor, Grasses 365, 1960, Panicum viride

L., Syst. Nat. ed. 10.2: 870. 1759,

Loosely tufted annual herbs up to 60 c¢m tall; culms erect or
geniculately ascending, simple or branched, Leaves linear or lanceolate,
rounded at the base, flaccid, smooth or scaberulous; sheaths glabrous to
pubescent. Inflorescence a spiciform, cyfindrical, interrupted panicle, 2-
12 cm long; rhachis puberutous to hispidulous; bristles of invoiucre 3-6,
3-12 mm long, antrorsely scabrid, green or reddish. Spikelets ovoid, 2-

3 mm long; lower glume 6-8 mm long; upper glume 2-3 mm long, 5-7
veined; lower floret barren; upper lemma finely rugose.

LS.

Common in alpine and sub-alpine pastures, waste places, weed of
cultivation in Giigit, Baltistan, Skardu, Ladakh, Lahul & Spiti.

Fl. & Fr. : June - September.

L T U I NP . ol

Distrib. ;. Temperaie regions of
New World; India Western Himalaya.

the Old World; iniroduced to the

Note : It is close to the cultivated S. iralica (L.) P. Beauv. but in
S. virdis spikelets fall entire, whereas in S. italica the glumes and lower
lemma are persistent, only the upper floret is shed.

Stiea L.

Usually perennial herbs; tufted. Leaf-blades harsh, linear, usually
convolute. Inflorescence an open or contracted panicie. Spikelets teréte,
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4 M ______ 1. _i N L | P R, Ny | am L al_*_1____ _ 4 11 — L _i 1
1-1lowered, ImAachilil t PIOaQucid, I0TININE a IMICKENea Calius De1ow 10Wer
1 i |JPENE S AP NPRT Y ML T TSR ) RN - [—y =l

1 Iﬂ._' GiSaMCUIaing aoovo MAVUEIS. WIHLIILD PCIS l, i:li.-ul.l'.'-, I\GUIW, ld-lcly

awned, hyaline to membranous; 1-7-veined; Iemma convolute or with the
margins not overlapping at the base, membranous to coriaceous, entire,
bifid or bilobed, with a long terminal, diciduous awn, rarely awn persistent;
callus pungent; floret fusiform, terete; palea 2-veined, closely embraced
by the lemma; lodicules 3; stamens 1-3, anthers tips bearded or not. Grains
narrow, tercte, free within the lemma and palea.

The genus comprises about 300 species in the world; distributed

in temperate and warm temperate regions; 25 species in India; 15 species

in the cold deserts.

la.  Callus obtuse or conical. Lemma 2-toothed at APEX ..o mcornsincrinnes 2

Calius scuminate, rarely blunt. Lemma entire at BPeX.....cooceevvinerneresrens 3
2a.  Awns glabrous or puberulous on the COlUMN ..o 3
B AWDS PIUMSE ...cvinrrrrersesmmmsrs e s e re e spnesss b e em s e s et e s 4
3a.  Panicles effuse. Glumes unequal. Awns 5-12 mm Jong ...... S. splendens
b.  Panicles contracted, Glumes almost equal. Awns 20-35 mm long .............

................................................................................................... 5. jacquemontii

Digemiculale. .o icisicomnie e e e s 8. mongholica
b.  Panicle contracted, branches not ¢apiliary. Lemma glabrous over most of
the dorsal surface, pilose at the base only. Awn unigeniculate S coneinna

5a. Giumes acute or shortiy acuminaie, siighiiy ionger than lemma ............. 6
i lamiee Paoe asitraianta I 4 timae fanoar tharm [amims 2]
L. IS |ulla By WLILI LAy ™" LEHILW IUIJEUI LLEEEL] LW BILILAEL o reninndanddtnbannbhannbimunthl L]

6a.  Leaf-blades flat, Spikelets pallid or green ... S, sébivica
b. Leaf-blades involute and setaceous. Spikelets deeply suffused with

PUIPLE rirrcrnsmncrimseisaiterirs s s pas ser st as ees s et o et b ees e s PR e s ko7 7

7a.  Glumes acute, upper glume S-veined. Hairs of awns up to | mm long, Bristles
shortly RAY s S, regeliana
b.  Glumes acuminatc. upper glume 3-veined, Hairs of awns 2.5-3.5 mm long.
Bristles SCADCIUIDUS ..covcovrienre e e e e ns e e 3. SHBse3stliflora
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Ba.  Awns scabrid or shortly RAIrY s 9
b.  Awns either plumose with long hairs throughomt or partly plumose and partiy
smooth, scabrid or shortly Bairy . 11
9a. Awns at length entangled to form a il at the top of the pamicle............
................................................................................................. S—consanguinen
h vwns not forming 8 tail ... et 10

10a, Awns scabrid. Lemma 10-15 mm long, smooth at the tip... §. capillata
b. Awns shortly hairy. Lemma 5-7 mm long, spinulose-scabrid at the tip, with

a crown of stiff hairs at the tip ..o .. 8. breviflora

11a. Awn unigeniculate. Bristles rigidly falcate ....coccoienecsiranae. 8. caucasica
b. Awn bigeniculaie. Bristles flexuous or recurved......c.ccmiimurecrminncenes 12
1Za. Giumes ianceolaie, shorily acuminarte, deepiy suffused with purpie..........
T Lt TSI PP - 5 purpureg

b. Glumes linear and long acuminate, green or SilVELY ...wvioiervomannnn, 13
133, Awn piumose or shortly hairy throughout.....cverreecccviicennianinns 14

b. Awn with plumose bristles but smooth or acabrid column ... S kirghisorum

Tda.  Awn 3.5-T CI LOME coiiviiiniimreniitet et te et eeeeeeeeece s e ee e e S. orientalis
B, AWD 10-20 M JONE viiiiiiiiimriirie e eeresees eese e sanesaenesan siamsamsanenn S himalaica

Stipa breviflora Grisseb. in Nachr. Ges. Wiss. Gottingen 1868; 82,
1368: Bor, Grasses 643. 1960.

linear, setaceous, involute, smooth, glabrous on lower surface; ligule short
up to | mm long. Inflorescence a narrow, contracted, dense panicle, 10-
25 ¢m long. Spikelets terete, 1-flowered; glumes unequal, 10-25 mm long,
Iower a little longer than the upper, lanceolate, long acuminate, 3-veined;
lemma terete, 5-7 mm long, hairy in lower part, spinulose-scabrid towards
apex, apex with a crown of stiff hairs; callus pungent, 0.9-1.3 mm long;
awn 5.5-8 cm long, articulated at base, plumose throughout; palea similar
to lemma, 2-veined.

Occasional on slopes in Ladakh.
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FlL & Fr. : June July.
Diswrib. . Tian Shan, Pamir, Mongolia, Tibet, India Western Himalaya.

Stipa capillata L., Sp. Pl. ed. 2. 1: 116. 1762; Hook.f,, Fl. Brit.
India 7: 230. 1896; Bor, Grasses 644. 1960.

Tufied perennial herbs up to 1 m tall; culums stour, erect. Leaves
filiform, convolute, scaberulous; ligule lanceolate, 3.5-15 mm long.
Inflorsscence a narrow, contracted panicle, 10-25 em long, partially enclosed
in the inflated sheath of the uppermost leaf. Spikelets 2-2.5 cm long, white,
glistening; glumes subequal or unequal, lanceolate, acuminate, 2.5-3.5 c¢m
long, lower 3-veined; upper S-veined; lemma terete, 1-1.5 cm long,
pubescent below; callus pungent, 2.5-4 mm long; awn bigeniculate,

articulated at base, 1.5-1.8 cm long, scabrid; palea glabrous.

Occasional on slopes in Gilgit, Baitistan, Dras, Ladakh, Lahul & Spiti.

Fl. & Fr.: July August,

Distrib. : Mediterranean regions, emperate Europe, southem Russia,
China, Japan, Pakistan; India, Western Himalaya,

8. caucasica Schmalh. in Ber. Deutsch Bot. Ges. 10: 293. 1892;
Bor, Grasses 644, 1960.

fted perennial herbs up to 60 cm tall: ms medium: erec LAVES
linear, setaceous, convolute, stiff, pungent; tigule 0.5-0.7 mm long.
Inflorescence a narrow, contracted panicle, 5-10 cm long, partially enclosed
in the inflated sheaths of uppermost leaf. Spikelets 1-flowered, disarticulating

above the glumes at maturity; glumes subequal, ianceolate, long acuminate,
2.5-5 cm long, 5-veined; lemma terete, 9-12 mm long, hairy, apex with
a crown of short hairs; callus acuminate pungent, 2-3 mm long; awn
unigeniculate, articulated at base, 8-12 ¢m long, column hairy; bristle rigidly
falcate, plumose.
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Common on slopes, near [akes, waste sandy places in Tsaka Lake
Rupshu Ladakh.

Fl. & Fr. : July August.
Distrib. ; Caucasus, Pamir, India, Ladakh, Kashmir.

Stipa concinna Hook.f,, Fl. Brit. India 7: 230. 1896; Bor, Grasses
644, 1960,

Tufted perennial herbs up to 30 cm tall; culms stout, erect, Leaves
filiform, flexuous, involute; ligule 1,5-2 mm long. Inflorescence a narrow,
contracted panicle, 2.5-5 cm long; branches and pedicels short, erect.
Spikelets 5-6 mm long, ovoid, dorsally compressed, purple; glumes subequal,
4.5-6.5 mm long, ovate-elliptic, acute or subecute, rarely acuminate, hyaline
at apex; lower l-veined; upper 3-veined; lemma eiliptic, 3.5-5 mm long,
glarbous or hairy in lower patt, apex 2-toothed; callus conical, blunt awn

Tt - ] ﬂl‘i‘!ﬂlilﬁi‘.ﬂf* at haaa 1.1 & powe lamegy mlitvsacs
IIU!\UUUQ, ulllE\:lll\i\l—lﬁW AR R R AR Tl ATy LT Half LR IFilgs ULV,

Qccasional in high altitude areas on slopes, open grassy places in
Lahul & Spiti.

Fl. & Fr. : July August,

Distrib. : Tibet, southern Russia, India, Western Himalaya.

§. consanguinea Trin. & Rupr., Sp, Gram. Stip. 78. 1842; Bor,

linear, ﬂat or cnnvclute, pubemluus above, pubescent or glabrous heneath.
ligule 1-1.5 mm [ong. Inflorescence a contracted panicle, 6-12 ¢cm long,
partially enclosed in the inflated sheath of uppermost leaf, ultimately
exerted. Spikelets crowded, 1-flowered; glume subequal, 2-2.5 cm long,
lanceolate, long acuminate, 3-veined; lemma almost terete, 8-10 mm long,
pubescent to glabrous, apex with crown of stiff hairs; callus pungent, 1.5-
2 mm long; awns bigenicyiate, articulated at base, becoming entangled
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at maturity to form a tail at the tip of the panicle, 5.5-9 c¢m long, hairy
throughout.

Occasional on slopes, in open grassy places in Gya, Ladakh, Spiti.
FIL & Fr : July August.
Distrib. : Southern Russia, Mongolia, Tibet, India, Western Himalaya.

Stipa himalaica Rozhev. in Bot. Mater. Gerb. Glavn. Bot, Sada 5:
11. 1924; Bor, Grasses 644. 1960. S. pennata sensu Hook.f,, FL. Brit. India
7: 230. 1896, non L. 1753.

Densely tufted perennial herbs up to I m tall; culms, medium erect.
Leaves linear, setaceous, rigid, convoelute, smooth or scabrid on lower
surface; sheath smooth or rough; ligule oblong, 2-4 mm long, Infiorescence

=1 ﬁnal-mn'l-ql.r‘ . TTLALLT ﬂﬂi‘I:ﬂI.ﬂ <=|ﬂ ™~ lIn"\l"lﬂ' Foanr Flavrnrad martanblsr qﬂﬂlhﬂnr‘
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1-the inflated sheath of the uppermo B3 nikele m-_long
flowered, glumes hyaline, subegual, 2-3 cm long, lanceolate, long acuminate,
almost capillary or cuspidately awned; lower 3-veined; upper 5-veined;
lemma terete, 811 mm long, hairy throughout, apex with a crown of hairs;
callus acuminate, pungent, 1.5-2 mm long; awn twisted, bigeniculate,
articulated at base, 10-15 c¢m long, plumose with hairs 2-3 mm long, bristles
plumose, occasionally awn plomose above the column only and glabrous
below,

Common in open grassy places, on slopes in Gilgit, Baltistan, Shyok
Valley Ladakh,

FI. & Fr. : June - August.
Distrib. . Southern Russia, Tibet, India, Western Himalaya,

S. jacquemontii Jaub, & Spach. Iil. P1. Or. 4: 60. t. 339. 1851;
Hook.f., Fl. Brit. India 7: 232. 1896; Bor, Grasses 645. 1960.

Densely tufted perennial herbs up t¢ 50 cm tall; culms very slender,
erect. Leaves filiform, convolute, subflexuous; ligule membranous, 0.2-
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0.4 mm long. Inflorescence a narrow, lax-flowered panicle, 5-15 cm long,
erect or inclined; branches filiform, ascending, few-flowered. Spikelets
4-8 mm long, linear-lanceolate, green or purplish; glumes subequal,
lanceolate or elliptic acute or acuminate, 3-veined; lemma elliptic, terete,
4-5 mm long, 2-fid or 2-toothed at apex, villous thronghout; callus conical,

Common in drier conditions, on slopes, rocky places rock crevices
in Baltistan, Gilgit, Ladakh, Lahul & Spiti.

Fl. & Fr. : July September.
Distrib. @ Tibet, Afghanistan, Pakistan, India, Western Himalaya.
Stipa kirghisorum P. Smim, in Fedde, Report. 21; 232. 1925.

Tufted perennial herbs up to 60 cm tall; culms medium erect. Leaves
linear, setaceous, convolute, scabrid on the lower surface; ligule 1.5-3.5
mm long. Inflorescence a narrow, few-flowered panicle, 10-20 ¢m long.
Spikelets 3-4 cm long, lanceolate; glumes lanceolate, long acuminate, 2.5-
4 ¢m long, S-veined; lemma teret, 1.5-2 cm long, haity in the lower part,
glabrous at apex; callus acuminate, pungent, 2.5-4 mm long; awn
bigeniculate, articulateed at base, 2-2.5 cm long, column glabrous bristle
plumose.

Commaon in Baltistan Ladakh.
Fl. & Fr. : July Aupust.

Distrib. : Central and Southern Asia, Pakistan, India Western
Himalaya.

$. mongholica Turcz. ex Trin. in Bull. Scient. Acad. Imp, Sci. St.
Petersb. 1: 67. 1836; Heok.f., Fl. Brit. India 7: 229. 1896; Bor, Grasses
645. 1960.
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Densely tufted perennial herbs up to 60 ¢m tall; culms very slender,
erect. Leaves capillary, setaceous, convolute, flexuous; ligute 2-3 mm long.
Inflorescence a loose, open panicle 5-15 ¢cm long, branches few, distant,
widely spreading, capiflary, flexuous, few-flowered, spikelets borne on long
capillary pedicels. Spikelets 3.5-4.5 mm long, ovate, dorsally compressed;
glumes subequal, 4.5-6 mm long oblong-lanceolate or elliptic, acute or
subacute, purple below the middie, hyaline above; lower 1-veined with
shorter side veins; upper 3-5-veined, lemmas elliptic, hairy throughout,
5-5.5 mm long, 2-toothed at apex; callus conical, blunt 0.4-0.6 mm long;

awn 1.5-3 cm long, plumase throughout, columns twisted; anther-tips

bearded.

Occasional in drier areas, on slopes, rocky places in Rupshu, Shushal,
Ladakh, Lahul & Spiti.

Fi. & Fr. : June July.
Distrib. . Mongolia, southern Russia, Tibet, India Western Himalaya.

Stipa orientalis Trin. in Ledeb. Fl. Alt. 1: 83. 1829; Hook.f., Fl.
Brit. India 7: 229. 1896; Bor, Grasses 645. 1960,

Densely tufied perennial herbs up to 40 cm tall, culms forming hard

tufts, clothed below with shining sheaths. Leaves filiform, setaceous, long
capillary; ligule 2-3 mm long. Inflorescence a contracted, narrow panicle,
5-10 e¢m long, partially enclosed in the inflated sheath of uppermost leaf.
Spikelets 8-12 mm fong; glumes lanceolate, Tong acuminate, 2-3.5 cm long,
hyaline; lower i-veined or with shorter side veins; upper 3-veined; iemma
terete, 6-12 mm long, silky hairy, tip with crown of short hairs; callus
acuminate, pungent, 1.5-2.5 mm long, bearded; awn bigeniculate, articulated
at base, 3.5-7 cm long, plumose; column twisted,

Common in drier situation at high altitude on rocky slopes, rock
crevices in Namika La, Kharbu Koma to Shaksi, Tog, Dras, Zanskar,

Rupshu, Ladakh, Lahul & Spiti.

Fi. & Fr. : July Avgust,
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Distrib. : Southern Russia, Mongolia, Pamir, India, Western,
Himalaya.

Note : It is a good fodder grass.

Stipa purpurea Griseb, in Nachr. Ges, Wiss, Gottingen 1868: 82.
1868; Hook.f., Fl. Brit. India 7: 229. 1896; Bor, Grasses 6435, 1960,

Densely tufted perennial herbs up to 25 cm tall; culms slender,
fitiform. Leaves linear, filiform, setaceous, convolute; ligule elongate, 13.5-
5 mm long. Inflorescnece loose, few-flowered, paniculate, 5-10 cm long,
Spikelets few, 2-2.5 cm long, dark purple, on long capillary sigmoidiy
flexuous pedicels; glumes lanceolate, shortly acuminate, 1.5-2.5 cm jong,
dark purple with slender hyaline apex; lower 3-veined; upper 5-veined;
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pungent, 1.5-2 mm long; awn bigeniculate, articulated at base, 6-8.5 em

long, plumose throughout; columa twisted.

Occasional in drier areas at high altitudes on rocky slopes, crevices
in Rupshu Ladakh.

Fl. & Fr. ; July August.

Disirib. : Southern Russia, Tibet, India, Western Himalaya.
Bmue O 1710y T0O0A Dhew
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Grasses & 1960

Tufted perennial herbs up to 30 ¢cm tall; culms slender, erect. Leaves
linear, setaceous, convolute, glabrous or faintly scaberulous on the lower
surface; ligule elongate, 3.5-5 mm long. Inflorescence a narrow, contracted
panicle, 5-10 cm long. Spikelets lanceolate, 1-1.5 om long; glumes subequal,
9-12 mm long, lanceolate, acute or acuminate, 3-5-veined, purple; lemma
elliptic, 6-8 mm long, hairy throughout; callus acuminate, pungent, 0.8-
1.5 mm long; awn bigeniculate, 1.5-2.5 ¢m long, plumose,
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Occasional in Gilgit, Baltistan Ladakh.

FIL & Fr. ; July October.

Stipa sibirica (L.) Lam., Encycl. 1. 158. 1791; Hook.f., Fl. Brit.
India 7: 231. 1896, Bor, Grasses 646. 1960, Avena sibirica L., Sp. Pl
1: 75. 1753. Stipa brandisii Mez in Fedde, Report. 17: 207. 1921,

Tufted perennial herbs up to t m tall, occasionally shortly

rhizomatous; culms erect, simple or branched. Leaves linear, flat, glabrous
beneath, scaberulous or puberulous above; ligule oblong, 6.4-0.9 mm long.
Inflorescence a narrow, inclined panicle, 10-40 cm long; branches ascending,

often appressed, rarely spreading. Spikelets 8-12 mm long, lanceolate, green;
glumes subequal, 7.5-10 mm long, elliptic or oblong-lanceolate, sub-hyaline,
3-veined; lemma eiliptic, terete or slightly dorsally flattened, 6-8 mm long,
hairy throughout; callus conical, blunt or acuminate, pungent, 0.5-1 mm
long; awn bigeniculate, 1.5-2 cm long, scaberulous or hairy towards base
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Common on slopes, waste places in Gilgit, Dras, Ladakh.

FIL. & Fr. : July September.

Distrib. : Caucasus eastward to Afghanistan, Pakistan, Southern
Russia, China, Mongolia, Korea, Japan, India Western Himalaya.

Note : It is poisonous to stock.

S. spiendens Trin. in Spreng., Neue Entdeck. 2: 54. 1821; Hook.f,
Fl. Brit. India 7: 232. 1896; Bor, Grasses 647. 1960. 5. splendens Trin.
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Perennial herbs up to 2 m tall; roots stout; culms robust, stout,
vellow, shining, covered with fibrous remains of old sheaths at base. leaves
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flat or convolute; ligule 2.5-10 mm long. Inflorescence & narrow contracted,
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capiltary, simple below, branched above, Spikelets 5-7 mm long, sessile
or shortly pedicefled, white or dull purplish; glumes unequal, oblong-
lanceolate or elliptic, subacute; lower 4-4.5 mm long, 1-veined; upper 5-
6 mm long; 3-veined; lemma elliptic, 4.5-5.5 mm long, villous throughout,
2-toothed at apex; callus conical, blunt, 0.3 mm long, awn 610 mm long,
column not twisted.

Common in open grassy places, along streams, rivers, loose sandy
soil, along roads in Ballistan, Skardu to Shigar, Spituk, Indus valley, Gilgit,
Nubra, Leh, Zanskar, Hemis, Ladakh.

Fl. & Fr. : July September.
Distrib. : Russia, Iran, Tibet, Pakistan, India, Western Himalaya.

Stipa subsessiliflora (Rupr.) Rozhev. in Fedtsch., Fl. Asiat. Ross.
12: 128. 1916. Lasiagrostis subsessiliflora Rupr. in Osten-Sacken & Rupr,
Sert. Tiansch. 35. 1869, Stipe basiplumosa Munro ex Hook.f., Fl. Brit.
India 7: 229. 1896; Bor, Grasses 643. 1960,

Densely tufted perennial herbs up to 40 cm tall; culms slender, strict,
Leaves filiform setaceous, convolute, faintly scaberulous on jower surface;
ligule 2-4 mm long. Inflorescence a narrow contracted panicle 5-15 cm
long; branches and pedicels very short. Spikelets 9-12 mm long, purple;
glumes unequal, ovate-lanceolate, acute or acuminate, margins white,
hyaline, 3-5-veined; lower 8.5-11 mm long; upper 7.5-9.5 mm long; lemma
elliptic-oblong, 4-5.5 mm long, sparsely hairy throughout; callus acuminate,
pungent, 0.5-0.7 mm long; awn bigeniculate, articulated at base, 1-3 cm

long, plumose throughout, densely hairy or bearded at base; column slightly
twisted,

Occasional in drier situations at high altitude on rocky slopes, rocky
places, crevices in Tsakzhun Tso, Lanak La, Baltistan, Nubra, Rupshu,
Ladakh.
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Fl, & Fr. : July August.
Distrib. : Southern Russia, Tibet, India, Western Himalaya.

STIPAGROSTIS Nees

Usually perennial herbs; tufted sometimes with a knotty rhizomatous
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above giumes. Glumes persistent, longer than iemma, scarious, acute to
acuminate, 1-11-veined; floret callus long, pungent; lemma cylindrical,
coriaceouns, convolute, indurated, Dl‘ﬂdllced into a 3-branched awn, branches

Inflorescence an open

or the central one plumose, awn with or without a column, usually

deciduous; palea shorter than lemma; lodicules 2; stamens 3, rarely 1.
Grains fusiform.

The genus comprises 50 species in the world; distributed in dry or
desert regions of Africa, Middle East, Central asia to north-west India;
5 species in India; 1 species in the cold desert.

The genus is adapted to arid conditions, having harsh, linear ieaves
with thickened outer epidermis; the blades are sometimes short gnd soon
deciduous. It is sometimes included in Ar»istida but has plumose awns.

Stipagrostis piumosa (L.) Munro ex T. Anderg, in J. Linn. Soc.
Bot. Suppl. 1: 40. 1860, Aristida plumosa L., Sp. Pl ed. 2. 2: 1666, 1763;
Hook.f., Fl. Brit. India 7: 228. 1896, Bor, Grasses 411. 1960.

Tufted perennial herbs up to 60 ¢m tail; culms slender from a stout
branched wggrlv root-stock; lowest sheaths and internodes covered with
a thick flocculent fugacious wool. Leaves rigid, pungent, filiform, convolute.
Inflorescence & narrow, contracted panicle, 6-15 cm long. Spikelets pallid,
glumes unequal or subequal; lower 9-14 mm long; uppr 11-15 mm long;
lemma 2.5-4 mm long, glabrous smooth, gradually passing into the awn;
column of awn 5-10 mm long, central branch of awn 2.5-6 cm long,
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piumose in the upper portion, iateral awn-branches naked up to 25 mm
fong.

Common in desert areas, in waste places, on dry slopes, along roads
in Baltistan, Skardu, Gilgit, Shyok valley, Ladakh.

Fi. & Fr. : Almsot throughout the year.

Distrib. : Mediterranean region, Middle East, Afghanistan, Pakistan,
India, Western Himalaya.

Note : Due to its branched, extensive root-system the species acts
as a soil-binder. It is a valuable fodder grass.

TETRAPOGON Desf.

ligule membranous, ciliate; sheaths keeled, often flabellate. Inflorescence
terminal, solitary or & pair of dense, often ciliate or villous spikes. Spikelets
iaterally compressed, cuneate, 2-9-flowered, alternate in 2 rows on a tongh
rhachis; rhachilla produced beyond the lemma, terminating in a clavate
cluster of sterile, glabrous, rarely ciliate, clavate awned or awnless lemmas.

Glumes persistent, broad, thinly membranous, 1-veined, acute, acuminate;
lemma ovoid, rounded on the back, coriaceous, laterally compresed and
keeled, usually ciliate on the lateral veins and keel, entire or bidentate,
with subapical awn; callus acute, cilizte; palea ciliolate on the keels;
lodicules 2. Grains ovate, obovate or oblong, dorsally or laterally
compressed, the pericarp free.

The genus comprises 5 species; distributed in the tropics and
subtropics of the Old World; 2 species in India; | species in the cold desert.

Tetrapogon villasus Desf., Fl. Atlant, 2: 389. t. 255. 1799; Bor,
Grasses 475, 1960, Chloris villoza (Desf) Pers,, Syn. PL. 1: 87. 1R805;

Hook.f., Fl. Brit. India 7: 251. 1896.
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Densely tufted perennial herbs up to 30 cm tall; culms stout, erect
from woody base, clothed with equitant leaf-sheaths, sheaths flabellate.
Lcaves linear, acute, flat or twisted, rigid; ligule obscure. Inflorescence
a spike, usually paired, exerted, dorsally adpressed, rarely separating at
maturity, 2-8 cm long, pale yellow or purple. Spikelets 4-6-flowered, usually
4-awned, lowest 1-3-florets fertile; lower glume ovate-lanceolate, 2-3 mm
long, acuminate or shortly awned; upper ovate or elliptic oblong, 2-toothed
at apex, 3-4 mm long; lowest lemma elliptic, 2.5-4 mm long, keel and
lateral veins ciliate, margins hyaline, awn 8-10 mm long; upper lemma
hirsute; upper‘2-3-florets sterile and reduced to glabrous lemma.

Common on dry slopes, dry sandy soil along road, in waste piaces
in Gilgit, Baltistan, Shyok river, Deosai Plain, Ladakh Lahul & Spifi.

FI. & Fr. : June QOctober.

Distrib. : Tropical Africa, Pakistan, India.

TrikEraia Bor

Perennial herbs; tufted; rhizomatous. Leaf blades setaceous, flat or

convolute. Inflorescence a contracted or spreading panicle. Spikelets 1-
flowered, terete or laterally compressed; rhachilla not produced,
disarticulating above glumes. Glumes persisient, hyaline to membranous,
1-7-veined; lemma oblong elliptic, membranous, hyaline, dorsally
compressed, hairy, covering only flanks of palea, bilobed, lobes setiform,
with an awn produced from the back of the lemma, persistent, geniculate;

.
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keels, acute; lodicules usually 3. Grains fusiform.

1 species in India and also in cold desert.

Trikeraia hookeri (Stapf) Bor in Kew Buil, 9: 555. 1955; Bor,

Grasses 647, 1960, Stipa hookeri Stapf in }. Linn. Soc. Bot. 30: 120. 1894
Hook.f., Fl. Brit. India 7: 232. 1896.
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erect, leafy upwards. Leaves linear, setaceous, convolute, rarely flat, green
or glaucous, smooth or scaberutous; liugle oblong, about 2 mm long.
Inflorescence a contracted or spreading panicle, 10-15 cm iong, inclined,
branches 2-4-nate. Spikelets 4-6 mm lobg, yellowish or purplish; glumes
subequal, oblong-lanceolate, acute, 7.5-8.4 mm long, 3-veined, minutely
scaberutous; tower lemma 7-5 mm long, terete, hairy, 5-veind; awn almost
curved, 12-15 mm long; palea hairy; upper lemma sparsely bairy or villous.

Common in alpine deserts, pastures, in waste places in Rupshu,
Nubra Ladakh, Lahul & Spiti.

FI & Fr : July August.
Distrib. : Tibet, India, Western Himalaya,

TriPOGON Roem. & Schult,

T .‘.1 Lmwlac. deedlad T ... ... 1Mo, lem % Fad L

Slender perennial herbs; tulted. Leaves usually basai, biades {Biform,
convolute. Inflorescence a solitary, terminal, 2-seriate, unilateral spicate
raceme; the spikelets overlapping and appressed to the rhachis. Spikelets
laterally compressed, many flowered, linear to elliptic, disarticulating
between the florets; rhachilla produced between the glumes, jointed at
the base; Glumes persistent, unequal, narrow, membranous, !-veined, or
upper rarely 3-veined, keeled; lemma ovate, dorsally convex, 3-veined,
keeled, bidentate or 4-fid, awned in the cleft; palea winged ciliolate on
the margins; callus villous and bearded; lodicules 2; stamens 3. Gtains
narrow, terete, free within the lemma.

The genus comprises about 30 species; distributed chiefly in Old

Waorld tronice. also in tropica]l America: 13 cnecise in India: 1 enacisc in
world tropics, P erica; 13 species in India; 1 species In

Sy
the cold desert.
The genus is quite closely related to Leptockloa.

Tripogon filiformis Nees ex Steud., Syn. Pl. Glum 1: 301, 1854;
Hook.f., Fl. Brit. India 7: 288. 1896; Bor, Grasses 521, 1960,
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Tufted perennial herbs up to 45 cm tall; culms slender, simple, erect.
Leaves filiform, cotvolute. Inflorescence a straight or flexuous spike, 5-
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upper glume lanceolate, 2-toothed at apex, 1-veined, mucronate or shortly
awned; lower lemma elliptic-lanceolate, 2-3.5 mm long, 4-fid or toothed
at apex, outer teeth awned, awns !-3 mm long, inner teeth short or long,
obtuse, acute, sometimes with curved median awn 4-10 mm long; callus
bearded in front,

Common on slopes in Lahul & Spiti, Ladakh.
Fi. & Fr. : July Awugusi,

Disirib. ; India, Kashmir to Sikkim, Assam, Meghalaya.

Trisetum Pers,

Perennial herbs. Leaf-blades flat or convolute. Inflorescence a
spiciform dense panicle, rarely open. Spikelets 2-several-flowered; not
jointed on their pedicels; rhachilla jointed at the base, usually produced,
hairy. Glumes mostly unequal, shorter than spikelets, dorsally rounded,
persistent, keeled, broadly hyaline on the margins, lower 1-3-veined, upper
3-veined; lemmas membranous to coriaceous, strongly compressed, keeled,
5-veined, Z-oothed or bisetulate, dorsally awned from below middie; calius
bearded, palea keeled, silvery, keel scabrid or ciliate; stamens 3; ovary
glabrous. Grains fusiform, compressed.

The genus comprises 70 species in the world; distributed in the
temperate regions and on mountains in the tropics; 8 species in India; 2

species in the cold desert.

la. Panicle dense, spiciform, ovoid sirict erect.........oocvvviceernees T spicatum

b.  Panicle loose, interrupted, long and narrow....ccoovccevemnecniccrinn T. clarkei

Trisetum clarkei (Hook f.,) R.R. Stewart in Brittonia 5: 431, 1945,
Bor, Grasses 447, 1960. Aveng ciarkei Hook.1., Fl. Brit. India 7: 278. 1896.
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Tufted perennial herbs up to 60 cm tall; culms slender, erect or
geniculately ascending, puberulous below the panicle. Leaves linear, flaccid,
hairy, flat; sheath with spreading or reflexed hairs. Inflorescence lanceolate
or subcylindric loose or dense spiciform, interrupted panicle, 7-14 cm long,
- erect or inclined; axis and branches puberulous. Spikelets 2-3-flowered,
5-8.5 mm long; glumes unequal, lanceolate, acute; lower 3-veined, 4-6
mm long; upper 5.5-7.5 mm long; lemma lanceolate, acuminate; 5.5-7 mm
lang, 1-3-veined, apex 2- aristulate, awn 4-8 mm long, recurved,
subterminal.

Common in alpine pastures in Baltistan, Astor, Gilgit, Ladakh, Lahul
& Spiti.

Fi. & Fr. : July October.
Distrib. : Pakistan, Nepal, India, western Himalaya.
Trisetum spicatum (L.) Richt, PL Eur. 1: 59. 1890; Bor, Grasses

448. 1960. Aira spicaia L., Sp. PL. 1: 64. 1753. Avena subspicata Clairv.,
Man. Herbor, 17. 1811, based on Aira spicata L., Hook.f,, Fl. Brit. India

T: 278, 1897,

Tufted perennial herbs up to 60 cm tall; culms pubescent or
tomentose, medium, erect. Leaves linear, flat or convolute, hairy; lower
sheath loose. Inflorescence ovoid to cylindrical, dense, interrupted, spiciform
panicle, 2-9.5 cm long. Spikelets 2-3-flowered, 4-7.5 mm long, ovoid-
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fower 3.5-5 mm long, usually [-veined; upper 3-6 mm long, 2-cuspidate
or 2-aristate, 1-or faintly 3-veined, awn 2.5-6.5 mm long, strongly recurved,
subterminal; palea-keel scabrid.

Common in alpine pastures in Gilgit, Baltistan, Ladakh, Lahul & Spiti.
Fl. & Fr.: July August,

Distrib, : Arctic and alpine regions of Northern Hemisphere; Tibet,
Pakistan, India, Western Himalaya.
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VuLeia Gmel,

Annual herbs. Leaf-blades linear, flat, convolute or involute.
Inflorescence a secund, contracted, spiciform or racemiform panicle,
Spikelets several flowered, laterally compressed, disarticulating below florets
and sometimes also below pedicels; pedicels clavate; rhachilla smooth or
ciliate. Glumes unequal, lower veinless or 1-veined, sometimes minute or
absent, upper 1-3-veined, acute to awned; lemmas coriaceous, rounded
on the back, margins incurved, 3-5-veined, awned; palea 2-keeled, narrow;
stamens 1-3. Grains linear, adherent 1o the palea.

The genus comprigses 22 species; distributed in temperate, warm

temperate and subtropical regions; 5 species in India; 1 species in the cold
desert.

Vulpia myuros (L.) C.C. Gmel,, Fi. Bad. 1: 8. 1805; Bor, Grasses
564. 1960. Festuca mywros L., Sp. PL. 1t 74. 1753; Hook.f,, Fl. Brit. India

7. 356. 1896.

Annual herbs up to 46 cm tall; culms slender, leafy, glabrous, erect.
Leaves linear, setaceous, rough on the margins, shortly hairy above, upper
with tumid sheaths embracing the base of panicie; ligule short, auricled.
Inflorescence a sparingly branched, strict or flexuous, glabrous or puberulous
panicle, or raceme 5-25 cm long; rhachis and branches smooth or

scaberulous; pediceis up to 2.5 mm long. Spikelets 6-10.5 mm long,

breaking up at maturity below each fertile floret; most florets fertile, upper
1 or 2 reduced and male or sterile; lower glume (.4-2.5 mm long; upper
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Common as weed of cultivation, in open grassy places in Gilgit,
Baltistan, Nubra; Ladakh, Lahul & Spiti.

Fl. & Fr. : June - August.

Disirib, . Ceniral and southern Europe, Mediierrancan region
eastwards through Middle East to Pakistan, India, western Himalaya.
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Cultivated species

Avena sativa L.
4. byzanting C. Koch
Hordeum aegiceras Nees ¢x Royle
H. vulgare L.
Pennisetum glaucum (L.) R. Br.
Secale cereale 1.,
Triticum gestivum L.

Doubtful and excluded species
Agrostis micrantha Steud.  Species from eastern Himalaya.
Bromus arvensis L.
Bromus barbatus P. Beauv.

Chrysopogon fulvus Trin. Species from 8. India

Digitaria cruciata Nees Eastern Himalaya to Simla; record by Aswal
(1994) from Keylong Kardang in Lahul (H.P.) doubtful.

Festuca cummunsii Stapf - Species from eastern Himalaya,

3¢5 FARGHIATIGCS (D053, ) (180N,
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Stipa barbata Desf,

Stipa duthiei Hook.f.
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Agropyron longiaristatum sensu Hook !,
non (Boiss.) Boiss. 314

Agropyron macrolepis sensu Bor. non
Drolov, 312

Agropyron repens (L.} F. Beauv. 316

Agropyron russelifi Mold. 317

Agropyron schrenkigmen (Fisch. & mey.)
Candargy 317

Agrogyron schugnanicum Nevski 318

Agropyron semicostatum (Nees ex Seud.)
Boizs. 318

Agrophron semicostotus (Nees ex steud.)
Boiss, var. thomsonii 318

Agropyron stewartii Meld. 319

Agropyron striatum (Nees ex Steud.)
Hook.f. 318

Agropyron striatum (Nees ex Steud.)
Book.f. var, validum Meld, 318

Agropyron thomsonii Hook f. 319

Agrostis L. 247

251
Agrostis canina sensy Hook [, non L. 252

INDEX TO BOTANICAL NAMES
{Bold numbers indicate drawings)

Agrostis tenuis Sibth. 251
Agrosils verticiilata Vill, 253
Agrostis vineslis Schreb. 252
Agrostis viridis Gouan 253
Aira L. 253

o
—,{mwn—fnftmgdfﬁm—meﬂ—P—B#ﬂﬂvﬁﬂw—aﬂmlfmﬂ247

Aira aquatica L. 283

Alra caespitosa L. 300

Aira caryophylles L. 254

Alra moerantho Ledeb.344

Aira spicata L. 419

Aletris L. 108

Alerris nepalensis Hook.f. 109

Aletris paucifiors (Klotz.) Hand ~Mazz,

i09

ALLIACEAE 126

Alijum L. 128

Allfum atrossnguineum Schrenk 128

Allfum suriculatum Kunth 129, 130

Aftium blandum Wall, 131

Alliom cacsicides Wendelbo 129

Allium carolinianum DC. 131, 132

Allium cepa L, 144

Allium clarkel Hook.f. 141

Allium consanguinenm Kunth 133, 134,

141

Alfjum fedischenkoanum Regel 129, 133

Allium gilgiticwn Wang & Tang. 135
i

Altium govonionuns Wall, ex Baker |

FETHEVECFS _——

Allium humile Kmth 135
Allium jscquemontii Kunth [36, 137

— Agrosiis filipes Hook.f. 248

Agrostis gigantea Roth 249, 251

Aprostis griffithiana (Hook.f.) Bor 249

Agrostis micrantha Stend. 421

Agrosiis munroana Aitch, & Hemsl. 250

Agrosiis pilosula Trin. 250

Agrostis semiverticiliato (Forssk.) Christ.
253

_ LAt - T &t
Agrosiis sioioiitera L. 23]

Alfim Jacquemontii Regel 139

Allium filacinum Royle ex Regel. 138
Allium loratum Baker 136

Altium odovum sensu Hook f., non L., t41
Allium orcopresum Schrenk 138
Allium ramosum L. |44

Allium roylei Siem 138

Altium rubetium rensu Hook.f. son M.

| [
Bieh. 136
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Alliom sativum L. 144

Allium schoenoprasum L. 139

Alfum semenovii gensu Wendelbo non
Regel 133

Allium stoliczki Rege! 139

Allium siracheyi Baker 133, 140

Allium tenuicaule Regel 141

Allium thomsonii Baker 131

Allium tuberosmun Rottl, ex Spreng. 141

Allium tuberosum Roxb. 141

Allium victorialjs L. 142, 143

Allium wallichii Kunth (42

Mopecums L. 254

Aa‘upecurus ar:smiams Mlchx 2558
Alopecurus amndinaceus Poir, 235
Alopecurus himalaicus Hook.f. 256

Alopecurus monspetiensis L. 389

Andropogon L. 294

Andropogon echinulatus (Nees) Steud,
288

Andropogon gryflus L. 288

Andropogon grylius .. ssp. echinulatus
(Nees) Hack. 288

Andropogon ischaemum 1. 264

Andropogon jwarancusa Jones 295

Andropogon jwarancusa (Jones) Schult.,
ssp. laniger sensy Hookf 295

Andropogon ilaniger auct. non Desf. 295

Andropagon nardus L. var. stracheyi
Hook.f. 296

Amfmpogun perfusus (L) Willd. 265
Andropogon pospischilii K. Schum. 296
Andropogon prionodes Steud. 259
Andropogon revennae L. 398
Andropogon speclorus Steud. 362
Anthoxanthum L. 256

Anthoxanthum odorstum L. 257
ARACEAE 162

Arisaema Mart. 162

Ariseema jecquemontii B, 163, 164
Aristida L. 257

Aristida adscensionis L. 258

Aristida cyanantha Nees. ex Steud. 258

Aristida plumosa L. 414

Arthraxon P. Beauv. 259

Apthraxon lanceolatus {Roxb.) Hochst.
260

Arthroxon prionodes (Steud.) Dandy 259

Anmde L. 260

Arundo ausiralis Cav. 366

Arunde donax L. 260

Arundo karka Retz. 366

Arundo pseudophragmites Hall.f, 281

Asphodelus L. 109

Asphode]us COMOSUS Baker 109
. ah. 305

il

Avena L. 261
Avena barbata Pett, ex Link 262
Avena barbata Brot. 262

N = _ b 4

Avena byzanting C, Koch. 42i

Aveng clarkei Hook.f, 418

Avena fatea L. 262

Avena iudovicigna Dur. 263

Avena pratensis L. 337

Avena sativa L. 421

Aveng sativa L. var. sericen Hook.f, 262

Avena sibirica L. 412

Avena sterilis L. ssp. ludoviciana {Durr.}
Gill & Magne 263

Avena subspicata Clairv, 419

Baeothryon A. Dietr. 182, 239

Bazothryon pumilum (Vahl.) T. Koyamsa
182

Blysmus compressus {L.) Panz. ex Link.
183, 134

Bothriochfoa Q. Kuntze 263, 264

Bothriochioa biadhii (Retz.) Blake 263

Bothriochloa ischaemum (L.) Keng 264

Bothrinchloa pertusa {L.) A, Camus 263

Brachypodium P. Beauv. 266

Brachypodium sylvaticum {Huds.} P.
Beauv. 266

Briza L. 167

Briza media L. 267

Bromus L. 268
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Bromus abortifforus St. Amans276

Bromus arvensis L. 421

Bromus asper Muwr. 273

Bromus barbatus P. Beauv. 421

Bromus conftnis Mees ex Steud. 249

Bromus crinitus Boiss. & Hohen. 270

Bromus danthoniae Trin. 270, 271

Bromus gedrosianus Penzes 275

Bromus gracillimus Bunge 270

Bromus inermis Leyss. 272

Bronmus inermis Leyss. v, confinis {Nees
ex Stend ) Stanf, 269

Bromus inermis leyss, var. villosus (Mert.
& Koch.) Beck 272

Bromus japonicus Thunb. ex Murr. 273

Bromus lanceolatus Roth 273, 274

Bromux macrosiachys Desf, 273

Bromus macrostachys Desf, var.

Brizs L. 267

Briza media L. 267

Bromux membranaceus Jacquem. ex
Griseb, 306

Bromus oxyodon Schrenk 274

Bromus patulus Mert.& Koch. 273

Bromus patulys Mert & Koch, ver.
faiconeri Stepf, 275

Bromus patulus Mert. & Koch. ver.

Bromus patulus Mert, & Koch. var.
pectinatus (Thunb.) Stapf. 275

Bromus pectinatus Thunb. 274, 275

Bromus ramosus Huds. 275

Bromus scoparius L. 276

Bromus tectorum L. 276

Bulbodium serotinum L. 118

Calamagrostis Adans, 247, 277

Calamagrostis decora Hook f, 278

Calamagrostis emodensis Griseb, 279

Calamagrostis epigajos (L.} Roth, 280

Calamagrostis garhwalensia C.E. Hubberd
280

Calamagrostis  griffithiana  Hook.f.
249

microstachya Stapf 27— Clarke 193

Calamagrostis bolciformis Jaub. & Spach,
280

Calamagrostis jacquemorntii Hook.f. 250

Calamagrostis laxa Host. 281

Calamagrostis littorea (Schard.) P. Beauv.
281

Calamagrostis littorea (Schrad). P. Beauv.
var. fartaricae Hook.f. 283

Calamagrostir munroana (Aitch. &
Hemsl.) Boiss. 250

Calamagrostis pitosula (1rip.) Hook.f.
230

Calamagrostis pilosula (Trin.) Hook.f.
var. waillichiang (Steud.) Hook.f. 250

Calamagrostis pseudophragmites (Hall.f.)
Koel. 281, 282

Calamagrostis pseudophragmites (Heil.f.)
Koel ssp. tartarica (Hook.f.) Bor. 283

. pwiorisgms Hack. 270 000 {Calamagrostis pulchelia Griseb. 283 20000

Calamagrostis scabrescens Griseb, 284

Calamagrostis stoliczkai Hook.f. 284

Capillipedium Stapf 264

Carax L. 185

Carex acutiformis Ehwh. 188

Carex alping Sw. 195

Carex alpina Sw. var. ¢rostrata Boott.
195

Carex alpina Sw. ver. gracilenta C.B.

Carex alpina Sw, var, infuscala {Nees)
Boott. 195

Carex otrata sensu C.B. Clarke non L.
i93, 200

Carex atrata L. ssp. caucasica (Stev.)
Kukenth, 200

Corex atrofused Schkhur 212

Carex borii Nelmes 188, 189, 190

Carex borii Nelmes var, lutea Stewart 190

Carex canescens Boott 191

Carex cernwa Bootr, 192

Carex cruenta Nees 190

Carex curta Gooden 19]

Carex dilute M. Bieb. 19}
LCarex dimorpholepis Stead 192
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Carex divisa senge C.B. Clarke mon Huds. Carcx pamirensis C.B. Clarke ex Fedish.
212 204

Cuarex divisa Huds. var. coarcte (Boolt) Carex paniculala Regel 22%
T. Koyama 212 Carex parva Nees 204

T

Carex duibiei C.B. Clarke 153

Carex erostrate Boott ex C.B. Clarke 203

Carex ferruginea C.B. Clarke 190

Carex flava sepsy C.B. Clarke non L. 207

Carex gilesii Nelmes 193

Carex gracilenrg Boott 193

Carex griffithii Boott 201

Carex heemstostoma Nees 194

Carex hacmatostoma Nees vir,
submacrogyny Kuekenih, 194

Carex heterostachya Bunge 195

Carex hirtella Drejer 203

Carex hypobutes Nelmes 212

Carex incurva Lightf. 197

Carex infuscats Mess, 195

Carex. infuzcatg Nees pp. 202

Carex karoi Preyn. 196

L 3

Carex philocrena Krecz. 20

Carex plectobasis V., Kreecz, 205

Carex polyphylla Kar. & Kir- 205

Carex praclonga sensw Weadhwa &
Chowdhery rorn C.B. Clarke. 192

Carex pseudobicolor Boeck. 195

Carex pseudofoetida Kukenth. 205

Carex psychrophile Neées 206

Carex rigida sensu C.B. Clarke non
Gooden 203

Carex rostrate sensu C.B. Clarke non

Stokes. 204
Carex royleara Nees var. parvimux

Kovama 229

Comaw m & Ll anas "'lﬂ".l 108
e el W m TR W Ty WD

Carex setosa Boott 207
Carex songorvica Kar. & Kie. 195

Carex lchmannii Drejer 196

Carexd linearus Booii 226

Carex longicuspis Boeck. 197

. Carex longipedicellata Boeck. 21)

Carex luteobrunnea kukenth.) Nelmes
201

Carex maritima Gunn. 197

Curex melanenthe C.A. Mey 198, 199

Carex meclanentha C.A. Mey var.
moorcroftii (Boott.) Kukenth, 200

Carex microglochin Wait. 200

Carex mooarcroftii Roott. 200

LT ris SIS &5

Carex muricaty sensy C.B. Clarke non L.
2057
Carex nigerrima Nelmes 200

e e Wlowsds ‘WAL
L-lll:ﬂ- Hl'ﬂllﬂ EMARL- AV

Carex notha Kumth 202
Carex obscura Neex 202

Carex stenophylla Wrhl. 209, 210

Carex stenaphylic Wahl. ver. interrupia
Litv. 212

Carex stenophylla Wakl  var,
kmgipedicellata (Beeck.) Kukenth. 211

Carex tibetica Boeck. 202

Carex tristis M, Bich, 211

Carex vulgaris sensu C.B. Clarke non
Fries, 203

Carex vuipinaris Nees 212

Catabrosa F. Beauav. 285

Catabroga aguatica (L) P. Bemuy, 285

Casabrosa aguatics (L.} P. Besuv. var.
anguzie Stapl. 285
Cargbvosa himalaicq (Hook 1) Stapf 290

F ol T P Ay gy gy . "lﬂ'l
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Catabrosa thomsoni Hook.f. 376
Caitabrosella (Tzvelev) Tzvelev 289

Carex oligocarya C.B. Clarke 203

Carex oligocarya C.B. Ciarke var.
websieri Raymond 203

Carex oliveri Boeck. 201

Carex orbicularis Booti. 203

Catabrosella himalaica (Hook.lL)
Tzevelev 290

Chloris 0. Swaniz, 286

Chioris villosa (Desf) Pers. 415

Chloris virgata Sw. 287
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Chrysopogon Trin. 287

Chrysopogon echinulatus (Nees) Wats,
238

Chrysopogon fulvus Trin, 421

Chrysopogon gryllus (L.) Trin. 283

Chrysopogon gryliue (L) Trin. esp.
echirmlatus (Nees} T.A. Cope 288

Cfeumgvne: Keng 341

Colch:m.tm L. 119

Colchicum luteum Baker 110

Colpodium Trin. 289

Colpodivm himalaicum (Hook.f.) Bor.
290

Colpodium levcolepis Nevski 290

Colpodium nutans (Stapf.) Bor 285, 291

Colpodium nutans Grisch, 2%1

Convaliaria multiflora L. 123

Convallaria verticillotz L. 123

Cowuricisia Nees, 213

Crypsizr W, Ait. 292

Crypsis schoemoides (L.) Lam. 292, 293

Cymbopogon Spreng. 294

Cymbopogon jwarancusa (Jones) Schult.
295

Cymbopogon jwarancusa (Joncs) Schult,
agp. olivieri (Boiss.) Soenarko 295

Cynmibopogon ladakhensis Gupta 295

Cymbopogon pospischilii (K. Schom } CE.
Hubb. 296

Cymbopagon schoenanthus sensu Bor
mon LY Qnﬂ':nnr 295

AN g Reii f

CYPERACEAE 181
Cyperus L. 212, 232, 233

Dactylis L. 297

Dactylis glomerata L. 297

Dactylorhiza Neek, ex Nevski. 83

Dactylorhiza hatagirea (D, Don) Soo 88

Dactylothiza kafiriana Renz. 89

Danthonia DC. 208

Danthonia cachemyriana Javb, & Spach,
293

non Iauh & Spach 299

Danthonia cachemewrlang Jaub. & Spach.
var. minor Book.f. 299

Danthonia cumminsii Hook.f. 299

Danthonin exilis Hook.f. 298

Danthonia jacyuemontii Bor 299

Danthonia schneideri Pilger 299

Descharnpsia P. Beauy. 299

Deschampsia cacspitosa (L.) P. Beauv.
300, 30

Deschampsia kocicrioides Regei 302, 303

Deyeuxia Clarion ex Pal 277

Deyeuxla compacta Munro ex Hook.f.
281

Deyeuxia filiformis {Griseb.} Hook.f. 284

Deyewxla holciformis (Jaub. & Spach) Bor
281

Deyenxia pulchella (Griseb.) Hook.f, 283

Beyvewxia scabrescens (Griseb.) Munro ex
Duthie 284

Dichanthium Willemet 264

Dienia muscifera Lindl. 98

Digitaria Hall, 3102

Digitaria crucista Nees 421

Digitaria ischaemum (Schreb.) Schreb. ex

Cyperas aristares Rotth. 232 Muhl, 30,305 —————

Cyperus capillaris Koen. ex Roxb, 234

Cvperus flavescens L. 234

Cyperus flovidus Reiz. 134

Cyperus globosus AN. 234

Cyperus halpan L. 213

Cyperus metzif (Hochst. ex Steud.) Matti.
& Kuekenth, 23]

L}Pﬂfﬂ.l sﬂngmmucnlm Vak

Cyperus sqwarrosus L. 212

L1 7%
I LIF

Digitaria sanguinalis (L.} Scop. 304
Digitaria stewartiana Bor 305
Dioscores L. 106
DIOSCOREACEAE 106
Dioscorea deltoidae Wall. ex Kunth 107
Diplachne ihoroidit Stapf ex Hemsl. 352
Duthia Hack. 305

ck. 208

Timmithine hommentdes 11a
LUENCE oi0oaoes 11alx.

Echipochloa P Beauv. 306
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Eckingchlos cotona (L.} Link. 307
Echinochloa crusgalli (L.} P. Beauv. 308

Elyna schoencides C.A. Mey 229
Enneapogon Desv. ex P. Beauv. 320

—— Eleocharis R- Br- 244 Enncspogon persicus Boss: 320

Eleocharis atropurpurea {Retz.) J. & K.
Presl. 215

fleocharis chaetaria Roem. & Schulg,
218

Eleocharis eitracarpa Stend, 215

Eleocharis palustris (L.} R. Br. 216, 257

Epipactis Zinn 89

Epipactis consimilis Wall. ex Hook.f. 92
Epipactis gigantea Dougl. ex Hook. 90
Epipactis hellelorine (L.) Crantz 90
Epipactis latifolia (L.} All. 90
Epipactis persica (Soo.) Nannfeldt 51

Eleocharis palustris sensu C.B, Clarke
noi {L.} R. Br. 21%

Efeocharls pauciflora {Lightf.) Link. 216

Eleocharis quinquifiora (F.X. Bartm,)} O,
Schwarz. 216

Eleocharis retroflexa (Poir.) Urb. 218

Eleocharis retroffexa (Poir.) Urb. ssp.
chaetaria (Roem. & Schult} T. Koyama
218

Elepcharis unighumis (Link.} 219

Elymus L. 309

Elymus cognatus {Heck.) T.A. Cope. 31

Elymus dahuricus Turcz. ex Griseb. 311

Efymus dasystachys Trin. 345

Elymus dentatus (Hookf) T.A. Cope. 311

Elymus fedtschenkoi Tzvely 312

L2 L
=

Epipactis royleana Lindl, 90

Epipectis veratrifolia Boiss. & Hohen. 92

Eplpactis wallichii Schitr. 92

Erpgrostis N.M. Wolf 321

Eragrostis minor Host, 322, 313

Eragrostis pilosa (L.} P. Besuv. 322

Eragrostis poaecides P, Beauv, 322

Eremopoa Rosch, 324

Eremopoa altaica (Trin.) Rosch. 324

Ercmopon altaica (Trin.) Resch. ssp.
songarica (Schrenk) Tzveley 324

Ercmopoe  persica (Trin.) Rosch, 326, 527

Eremonnn perrica (Trin) Rosch, var,
songariaca (Schrenk.) Bor 325

Eremurus M. Bieb, 111

Etemurus himalaicus Baker E11, 112

Elymus hispidus (Opiz.) Meld- 32— Erianthus Michx. 3%———

Flymus jacquemontii (Hook f) T.A. Cope.
313

¥lymus longiaristatus (Boiss.) Tzvelev ssp.
canaliculatus {Nevski) Tzveiev 314

Erianthus elephantinus Hook.f. 398

Erianthus filifoltus (Nees ex Steud.) Jacks.
397

Erignthus griffithii (Mutiro ex Bolss.)

— blymusnutans Griseb-314, 315 Hookf- 358
Elymus repens {L.) Gould 316
Elymus russellii (Mold.) T.A. Cope. 316
Efymus schrenkianus (Fisch. & Mey.)

Erlanthus ravennae (L.) P. Besuv, 398
Eufalis Kunth 3594
Festuca 1. 326

Tevelev 317 Festuca alaica Drobov, 329
YRS & erinca_alaica Drobom poimirico
318 {Tzvelev) Tzvelev 333
Elymus semicosiatus {Nees ex Steud.) Festuca alatavica (St. Yves) Rozhev, 329
Meld. 318 Festuca altaica sensu Stapf non-Ttin, 329
Elymus sibericus sensw Hook f. non L. Fesiuen barbaia L. 401
itd Fastuca coelestis (S5t. Yves) Krecz. &

Elyrmus stewartii (Meld.) T.A. Cope. 319
Elymus thomsonii (Hook.f) Meld. 319
Efvna capillifolia Decne 222

Bobrov. 330
Festuca cummunsii Stapf 421
Festuca duthiei Hack. ex Stapf 329
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Festucs harimannit (Markgr, Dannenb.)
Alexeev 330

Festuca kashmiriana Stapf 331

Festuca fucide sensu Bor. non Stapf 332

Festuca myuros L. 420

Festuca nitidula Stapf 332

Festuca olgae (Regel) Krivot. 332

Festuca ovina L. ssp. coelestis St. Yves
330

Festuca oving sensu Bor. non L. 333

|| g PR S [ PRI N - ¥ S
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var, hartmannii Markgr.-Dannenb. 33}

Festuca ovina L. ssp. polycolea {Stapfl)
St. Yves 333

Festuca pamirica Tzvelev 333

Festuea polycolea Stapf. 333

Festuca rubra L. 334

Festuca rubra L. ssp. alotavica St Yves,
329

Festuca rubra L. ssp. arctica (Hack.)
Govar, 335

Festuca rubra L. ssp. schigintweitii St
Yves 333

Festuca rubra L. var, villose Mert. &
Koch ex Roehi. 334

Fescuca sibirica Hack. ex Boiss. 332

Fagtuca tibetica (Stapf.) Alexeev 335

Festuca valesiaca Schleich. ex Gaud. 336

Festuca valesiaca Gaud. var. tibetica Siapf
335

Fritiliaria L. 113

Frititlaria roylei Hook. 113

Gagea Salisb. 114

Gagea kunawarensis {D. Don) Grenter 114

Gagea lutea {L.) Ker-Gawl. 115, 116

Gagea persicg Boiss. 114

Giyceria R. Br. 391

Glyceria distans Wahlb. 391

Habenaria Willd. 93

Habenaria planiagines Lindl, 93

Helictotrichon Besses ex J.A. Schult. &
LH. Schult, 261, 300, 336

Helictotrichon pratense (L.) Pilger. 337

Helleborine persica Soo 91

Heieochioa schoenoides (1..) Host 292

Hemicavex pyemoea C.B. Clarke 227

Hemicarpha Nees 239

Herminium L. 94

| JR N P Uy R § BN ) B T
TOEFPTERIMAT GRT R TR ErT] | LUl §

& Hook.f. 94

Herminium lanceum (Thunb. ex Sw) Vuijk
04

Herminium monorchis (L.} R. Br. 94, 98

Hermintum pugioniforme Lindl. ex
Hook . 96, 97

Hierochlpe R. Br. 337

Hierochloe laxa R. Br. ex. Hook.f. 318

Holcus pertusus L. 265

Hordeum L. 338

Hordeum segiceras Neas £x Royle 421

Hordeum bogdani Wilensky 339

Hordeum brevisubulatum (Trin,) Link.
339

Hordeum brevisudbulatm (Trin) Link. ssp.
turkestanicum (Nevski) Tzevelev 340

Hordeum secalimum sensu Hook f., non
Schreb 339

Hordeum turkestanicum Nevski 340

Hordeum vulgare L. 421

Hyalopoa (Tzvelev) Tzvelev 790

Falopoa mutons  (Stapf) Alexeev ex T.A.
Cope 291

Imperata Cyr. 396

Indocourtoisia Raizeds & Bernett 213

IRIDACEAE 100

Iriz L. 101

Glyceria poaecides Stapf. 394

Frlaamia o mesping Qoheank 1YL
LARFWRr I UM R T Wl W of S

Qlyceria thomsonii Stapf, 395
Goodyera R. Br. 92

Goodyera fusca (Lindl.) Hook f. 92
Goodyern repens (L) R. Br. 93

Iris decora Wall. 102

Irie ancata Thianh 1§13

A AllSMERE A RIRARFT R

Irin gilgitensis Baker ex Hook.f. 103

Iris hookeriana Foster 103

Iris kemaonensis D, Don ex Royle 104,
105
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Iris lactea Pallas 103

irts nepalensiy D, Don 102

Iris spuria L. 106

Ischaesmum L. 362

lschaemum robustum Hook f. 363
Isolepis R. Br. 219, 239

Isolepis setacea (L.) R. Br. 219, 220
JUNCACEAE 146
JUNCAGINACEAE 166

Juncellus C.B. Clarke 213

Kobresis macrantha Boeck. 225
Kobresia nepalensig (Nees) Kuekenth. 225
Kobregia nepalensis (Nees) Kuekenth, var.
vaginosa (C.B. Clarke) Kuekenth. 226
Kobresia nitens C.B. Clarke 226
Kobresia pomiroglaica Ivanovs 231
Kobresia pygmaea (C.B. Clarke) C.B.
Clarke 227
Kobresia royleana (Nees) Boeck, 227,
228

Juncus L. 146 Kobresia royfeana (Nees) Boeck, var.
Juncus articulatus L. 149 kokantca Kuekenth, 231
Torinowisa bvafonsine T 140 1X48 FOr Ry |y g 1 wolr var.

Juncus concinug D. Don 149

Juncus himalensis Klotzsch 157

Juncus lampocarpus Eluh. ex Hoffim. 149

Juncus leucanibus Reyle ex D. Den 151,
152

Jaicus leucomelas Royle ex D. Don. 151

Juncus levcomelas senyu Hook f. non D.
Don 157

Juncus membranaceus Royle ex D. Don
153, 154

Juncus punctorius L.f. 153

Juncus robtangensis Goel & Aswal 155

Juncus sphacelatus Decne. 135, 156, 157

{Klotzsch) Jafri 157

K\-'bl-eﬂiﬂ TR Fi-Lnig ‘DWD} PoR. ¥
paniculata (Regel) Kuekenth. 229

Kobresia schoenoides Stend. 229

Kobresia schoencides sensu C.B. Clarke
#on Boeck. 230

Kobresia seiiculmis Boeck. 230

Kobresia tiberica Maxim 222

Kobresia vaginosa C.B. Clarke 226

Koeleria Pers, 343

Koeleria argentea Griseb, 343

Koeleria cristata senwa, Hook.f,, noe Pers,
344

Koeleria macranths {Ledeb.) Schult. 344

Kyllinga Rotth, 213, 231

Kyllinga metzil Hochst ex Steud, 231

Kyllinga squamulats Thom. ex Vahl. 231

Juncus thomsonii Buchen 157

Juncus trigiumis L. 158

Kengia 1.G. Packer 340

Kengia mutica (Keng) Packer 341, 342

Kobresia Willd. 221

Lasiagrostls subsessilifiors Rupr. 413
Lemna L. i63
Lemna minor L. 165

LEMNACEAE 163
Leptochloa F. Beauv, 341

Kobresip capillifofia (Decne.} C.B. Clarke
222,223

Kobresia cenostachys {(Franch.) C.B,
Clarke 224

Kobresia deasyi C.B. Clarke 230

Kobresia duthiei C.B. Clarke 224

Kobresic koelzii Kockenth, ex hanova
27
Kobresia laxa Nees 228

Leucopon albida sensu Bor non Krecz,

A1%%
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Leymus Hochst, 344

Leymus secalinus (Georgi) Tzvelev 345
LILIACEAE 147

Lioydia Salisb. ex Reichb. 117

_ Kobresig filicina (C.B. Clarke} CB.  Lloydia kunowarensis D. Don 4

Lloydia longiscaps Hook. 117

Lioydia serotina {L.} Reichb. 118, 119

Lioydia serotina sensu Hook {. non {L.)
Reichb. 117
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Lotium L. 345

Lolium perenne L. 346

Luzula DC. 159

Luzula spicata (L.) DC. 159, 160

Malaxis Soland. ex Sw. 96

Malaxis muscifera (Lindl.) Q. Ktz, 96

Mariscus Vahl 213, 232

Mariscus aristatus (Rotth.) Tang & Wang,
232

Mariscus squarrosus {L.) C.B. Clarke 232

Melica L. 346

Melica canescens (Regel) Lavrenko 347

Melica cupani sensu Hook.f. non Guss.
347

Melica jacquemontii Decne 347

Melica persica Kunth 347, 348

Melica secunda Regel 347

Microstylis muscifera (Lindl.} Ridley 96

Milium L. 349

Milium effusum L. 349

Milium laterale Munre ex Regel 355

Milula Prain 144

Milula spicata Prain 144

Miscanthus Anderss, 396

Molinia olgea Regel 332

Muhlenbergia Schreb. 350

Muhlenbergin himalayensis Hack. ex
Hook.f. 351

Muhlenbergia huegelii Trin, 351

Muhlenbergia viridissima Neess ex Stend.
35

NAJADACEAE 163

Najas L. 165

Najas major All. 166

Najes marina L. 166

Narenga Bor 396

Neottia Guettard 98

Neottia listeroides Lindl, 98

Ophrys monorchis L. 94

ORCHIDACEAE 87

Orehis chusua D, Don 99

Orchis latifolia sensuy Hook.f, non L. 88

Ornithogatum futeum L. 115

Orinus Hitche. 352

Orinus thoroldii {Stapf ex Hemsl.) Bor
352, 353

Oryzopsis A. Michaux 354

Oryzopeis aequiglumis Duthie ex Hook.f.
358

Oryzopsis brachyclada Pilger 355

Oryzopsis fasciculata Hack, 355

Oryzopsis gracilis (Mez.) Pilger 355

Oryvzopsis humifis Bor 358

Oryzopsis lateralis Stapi 355, 356

Oryzopsis molinoides (Boiss.} Hack, ex
Paulgen 421

Oryzopsis munroi Stapf 357

Oryzopsis stewartiana Bor 357

Oryzopsis wendeloi Bor 358

Panicum L. 358

Panicum colonum L. 307

Panicum crusgalli L, 308

Panicum ischaemum Schreb. 304

Panicum miliaceum L. 359

Panicum pumilunm Poir. 402

Panicum sanguinale L. 304

Panicum viride L. 403

Paracoipodium (Tzvelev) Tzvelev 289

Pargcolpodium altaicum (Tein,) Tzvelev
s8p. leucolepis (Nevski) Tzvelev 250

Paspalum ambiguum Lam. & DC. 304

Paspalum sanguinale (L.) Lam. 304

Pennisetum L.C. Rich. 359

Pennigsetvm flaccidum Griseb. 360

Pennisetum glaucum (L.} R. Br. 421

Pennizetum lanatum Klotzach 361

Pennisetum crientale L.C. Rich. 361

Phacelurus Griseb, 362

Phacelurus speciosus (Stend.} C.E. Hubb.
362

Phalaris L. 383

Phalaris srundinacea L. 364

Orchis chusua T, Don var. nana King &

Phalaris semiverticillats Forsak, 253
Phippsia himalaica Hook.f. 290

Dhilaisms T LA
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Phleum alpinum L. 364

Phieum schoenoides L. 292

Phragmites Adans. 365

Phragmites australis {Cav.} Trin ex Steud.
366

Phragmites communis Trin, 166

Phrapmites karka (Retz.} Trin. ex Steud.
366

Piptatherum aequiglume {Duthie ex
Hook.f.} Rozhev. 355

Piptatherum grocile Mez. 355

Piptatherum hilariae Pazij 358

Piptatherum munrei (Stapf) Mez. 357

Poa L. 367

Poa alpina L. 370

Poa angustifolin 1.. 382

Poa ennua L. 371

Poa annwa L. var. nepalensfs Griseb, 380

Poa annua L. var. silkkimensis Stapf. 383

Poa araratica Trautv. 387

Poa nemoralis L. 379

Pos nepalensis Wall. ex Duikie 380

Poa pagophila Bor 381

Poa persica Trin. 326

Poa persica Tyin, ver, songarica (Schrenk)
Hook.f. 325

Poa pilosa L. 322

Poa pratensis L. 381

Poa pratensis L. ssp. angustifolia (L.}
Gaud, 382

Poa pratensis L. var, angustifolio (L.) J.E.
Sm. 382

Poa sikkimensis (Stapf.) Bor 383

Poa stapfiana Bor 383

Poa sterilis M. Bieb. 384

Poa stewartiana Bor 384

Poa supina Schred, 371, 385

Poa survana Hartm. 386

Poa tibetica Munro ex Stapf. 386

Poa tremula Stapf 383

Pﬂﬂ attenunta :Fl‘l'ﬂ 3?1 pﬁﬂ H'i\"iﬂ“" I 1%7T
0 LF R e

Poa attenugta sensu Hook f. mon Trin.
384

Poa bactriana Rozhev, 372

Foa baciriena Rozhev, ssp, giabrifiora
{Rozhev. ex Ovez) Tzvelev 372

Poa bulbosa L. 373

Poa calliopsis Litw. ex Ovez. 374

Poa disians L. 39

Foa versicolor Boiss. ssp. araratica
(Trautv.) Tzvelev 387

POACEAE 240

Polygonatum P. Mill. 118

Polygonatum gemini Rorum Decne. 120,
121

Palygonatum graminifolium Hook. 120,

-

1iL

Poa eragrostix L. 322
Poa falconeri Hook.f. 374
Poa flexuosa zensw Stapf non LE. S.m.

Fulfl. A21
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Poa glabriflora Rozhev ex Ovez. 373

Pos. glanca Vahl ssp. litwinowfana (Dvez.)
Tzvelev. 375

Poa infirma H.B.X. 376

Pog jaunsarensis auct. #on Bor 181

=Ly LML

Poa koelzii Bor 376
Poa ladakhensis Hartm, 377
Poa lahulensis Bor 377, 378

Tmm Htsnfmnvniams iusse TTE
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Poa markgrafii Hartm. 379

Pnlygunnmm vemciliatum (L] ﬁ]l 123,
124

Polypogon Desf, 388

Polypogon fugax Nees ex Steud. 38%

Paolypogon monspeliensis {(L.) Desf, 389

Ponerorchis Reichb.f, 99

Ponerorchis chusua {D. Don) Soo 99

Ponerorchis nana (king & Pantl.) Soo 100

Pnnmnhﬂrum aucher! Iaub, & Qnar‘h

bt ol i e

320
Potamogeton L. 170
Potamogeton alpinus Balbis 172

Dt ammt reevaad s Al oniee T 113
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Potamogeton filiformis Pers. 172
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Potamogefon indicus sensu Hook f. non
Roth ex Roem. & Sch. 174
Poramogeton favanicus Hassk. 174
Potamogeton lucens L. 173
Potamegeton natans L. 173
Potamogeton nodosus Poir. 174

Potamoageton actandrug Poir. 174

D= AL TR

Potamogeton pectinatus L. 175, 176

Schoenoplactus (H.G.L. Reichb.) Palla
236, 239

Schoenoplecius lacustris (L.) Palla. 234,
237

Schoenoplatus lacustris (L.) Palia ssp.
tabernaemontanf {C.C. Gmei} A, & D.
Love. 218

Schoenoplectus tabernzemontani {C.C.

Potamogeton perfoliatus L. 175, 177
Potamogeton pusilus 1. 178
Potamopgeton ziziii Mert. & Koch. 178
POTAMOGETONACEAE 70
Puccinellia Parl. 390

Puccinellia distans (Wahib.} Parl. 391
Puccinellia himalaica Tzvelev 392, 393
Puecinellia kashmiriana Bor 392
Puccinellia minuta Bor 394

Puccinallin ppasoides Weno 194

R FERE il AR MmO

Puccinellia stapfiana R.R. Stewart 394

Puccinelfia tenuiflora (Griseb.) Scobn. &
Merr. 395

Puccirellia thomsonii (Stapf), R.R. Stewart
213, 233

Pycreus P. Beauv. 234

Pycreus capillaris (Koen. ex Rozb.) Nees
ex C.B. Clarke 234

Phycreus flavescens (L.) Reichb. 234

Pycreus flavidus (Retz.) T. Koyama 234

Pycrens glabosus (All.)} Reichb. 234

Pycreus sanguinolentus (Vahl.) Nees ox
C.B. Clarke 235

Rhaphis echinulata Nees 288

Riklietla J, Raynal 239

Saccharum L. 396

Gmel) Palla 238
Schoenoplectus triqueter (L.) Palla. 238
Schoenus compressus L. 183
Scirpus L. 239
Scirpus atropurpureus Retz. 2158
Scirpus caricis Retz, 183
Scirvpus lacustris L. 236
Seirpus facustris L. var. tabernaemontani
{C.C. Gmel) Doell. 238

Crirttic Mn‘ul‘!rrr I '7 !ﬁ

[ L o -

Scirpus paucifiorus Lightf. 216

Scirpus planifoliys Grimm. 183

Scirpus pumilus Vahi 182

Scirpus retroflexus Poir. 218

Scirpus guinguiffortus F.X. Hartm. 216

Scirpus rufus Schrad 244

Scirpus setaceaus L. 219

Scirpus fabernaemontani C.C. Gmel, 238

Scirpus iriqueter L. 238

Scirpus unighumis Link, 219

Secale cereale L. 421

Serapias helleborine L, 90

Setaria P. Beauv, 401

Setaria italica {L.) P. Beauv. 403

Setaria glauca auct. non. (L.} P. Beauv,
402

Saccharum filifolium Nees ex Steud. 397

Saccherum griffithii Munro ex Boiss,
398

Saccharum ravennae (L.) Murr. 398

Saccharum spontaneum L. 399

Satvrium repens L. 93

Schismus P. Bzanv, 400

Schismus arabicus Nees 400

Schismus barbatus {L..) Theil, 401

H [V S— | B Daaay ARl
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Setaria pallidefusca (K. Schum.) Siapf &
C.E. Hubb. 402

Setaria pumila (Poir.) Roem. & Schult.
402

Setarta viridis (L.) P. Beguv.

Spiranthes lnncea (Thunb. ex Sw.) Backer,
Bakh, f. & V. stecris 94

Spodiopogon Trin, 396

Spornho!us R. Br, 292
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Stipa 1.. 403

Stipa barbaia Desf. 421
Stipa basipiumosa Munro ex Hook f. 4i3
Stipa brandisii Mez 412

Stipa breviflora Griseb. 405
Stipa capillata L. 406

Trikeria hookeri (Stapf) Bor 416
Trilepis royleana Nees 227
TRILLIACEAE 143

Trilliogm L, 145

Trillium govanianum Wall. ex D. Don
146, 147

Stipa caucagica Schmalh 406

Stipa concinna Hook.f. 407

Stipa consangvines Trin. & Rupr. 407
Stipa duthiei Hook.f., 421

Tripogon Roem. & Schuit. 417
Tripogen filiformis Nees ex Steud. 417
Trisetum Pers. 300, 418

Ttisetum clarkei (Hook.f.) R.R. Stewari

Stipa himalaica Rozhev. 403
Stipa hooker! Stapf 416
Stipa jacquemontii Jaub. & Spach. 408

418
Trisetum spicatum (L.} Richt. 419
Triticum sestivarn L. 421

Stipa kirghisoram P. Smim. 409

Triticum repens L. 316

Stipa koelzil R.R. Stewart 407

Stipa mongholica Turcz. ex Trin. 409.
Stipa orientalis Trin. 410

Stipa pernata sensu Hook.f, non L. 408

Triticion schrenkionum Fisch, & Mey. 317
Triticum secalinum Georgi 345

Triticum semicoctatum Nees ex Stend 318
Triticum striatum Nees ex Steud. 318

Stipa purpurea Griseb. 411
Stipa regeliana Hack. 411

Tulipa L. 125
Tubipa stellata Hook. 125

Stlpﬂ sthirica “ } Lam. 412 |5:p.h= L 181
[ =Ca L

Stipa spiendens Trin. 412

Stipa splendens Trin. var, gracilis Bor
412

Stigma subsessiliflora (Rupr.) Rozhev. 413

Stipagrostis Nees 414

Stipagrostis plumosa (L.} Munro ex T.
Anders, 414

Tetrapogon Desf. 413

Tetrapogon villosus Desf. 415

Triglochin L. 166

Triglochin maritima L. 167, 168

Triglochin palustris L. 167, 169

Trikeria Bor 416

Dwha angustata Bory, & Chaub. 161

Tvpha anguseifolia auct. non. L. 161

Typha australis Schum. & Thonn.- 16}

Typha laxmannii Lepechin 161

TYPRACEAE 159

Uneinia nepalensis Nees 225

Yulpia Gmel, 420

Vulpia myuros (L.) C.C. Gmel. 420

Zannichellia L. 179

Zannichellia palustris L. 179, 188

Zannichellic palusiris L. ssp. pedicellata
Wahlb. & Rosen 179

ZANNICHELLIACEAE 179



