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FOREWORD

Biodiversity is the biological wealth of the planet earth, which is
absolutely essential for environmental safety and economic security of the
world. According to estimates of some biologists there are over five, or
perhaps as many as ten million species of plants, animals and
microorganisms in the world. It has taken millions of years of evolution
to bring about this enormous diversity of life on earth. However, in recent
years man has not been careful enough in handling this biological wealth
and merrily continues with his incompatible activities that have impoverished
this ‘gene bank’

India as one of the twelve mega-biodiversity countries in the world
is committed to implementing the basic tenets of the Convention on
Biological Diversity it signed a decade ago at Rio de Janero. These are
conservation, sustainable use, and fair and equitable sharing of benefits
arising out of the utilisation of the components of biodiversity. Flowering
plants form a sizeable part of this biodiversity, They play an important
role in sustainable economic development and form a major part of the
habitat for other elements of biodiversity. Identification of the plant resources
of a country and development of a sound database on them are prerequisites
for effective conservation, management and sustainable utilisation of these
resources,

. The Botanical Survey of India has been documenting the plant
diversity in the country in the form of district, state, regional and national
Floras. This first volume of the Flora of Jammu & Kashmir, one of the
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richest states in terms of plant diversity, endemism and uniqueness of certain
species and ecosystems, is another important contribution by the department
which is singularly significant since it is published at a time when the
country joins the rest of the world in ceiebrating the “International Year
of Mountains™, It presents an exhaustive taxonomic account of pteridophytes,
gymnosperms and angiosperms comprising 195,20 and 664 species
respectively, I am sure that this volume will be useful to various stakeholders
of the biodiversity in the country in general and the state of Jammu &

Kashmir in particular.

I congratulate the contributors and editors of this comprehensive work
for the commendable job.

/
Date: 13. 12, 2002 M. Sanjappa
Place: Kolkata



FREFACE

Risdiversity is one of the most defining Teatures of \he nature, vilal
for the ecological security of & tegion and livelihood security of millions
of those who critically depend wpon it for their daily sustenance. Fiorstic
companent of the biodiversity is the major provider of coosystemn services
and g basie to meet livelihood needs of not omly tha human beings hur

41l other animals at large. The judicious management of florstic respurces

is, therefore, paramount to ensure the conservation of biodiversity, its
sustainable utilization and equitability in benelit sharing as ordained in
the Convention on Biclugical Diverisly. In this context the {loristic
inventories play a significant role in increasing our understanding and
mformation level on the availability of resources and its relationship with
the mankind.

The biogecgraphically sirategic location of Jammu & Kashmir,
coupied with varied phyto-climatic conditions met in its diffarent
Physiographic divisions, makes it one of the hyper-biodiversity states of
the Indian Union. The rich biodiversity of the state and its scenic grandeur
have attractad the botanists, naturalists and the travellers, who all have
conmibuted to our knowledge about s flora, since carly niketeenth centwy.
Yot, Sir 1.D. Hooker's monumental Flora of the British India, poblished
between 1872 and 1897, is the only comprehensive treatise avatlable on
the flora of the state. Despite significant contributions made on the plant
resources of the state during the twentieth century, the information on
its flora is not only widely scattered but incomplete as well.

To fill this gap 2s well & to prepare an up 10 date inventory of
the plants at disirict, state, regional and sational level, the work on (he
Fiora of Jammu & Kashmir was undertaken by the scientists of the

i { India, Dehradun. [t is largely based on over 35000
specimens callected by the scientists of the department from different
paris of the state since 1956 and deposited in the herbariwm of the Northem
Circle, BS1, Dehrudun (BSD) and the Ceniral National Hegrbarium, Calcuta
{CALY Besides, the specimens collected by others since early nineteenth

cemury and deposited in varous Iodian herburia as well as all the published
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information on the State's floristic diveristy were also taken into account
for preparation of this flora.

it is proposed to bring out the Flora of Jammu & Kashmir in five
volomes., The present volume, dealing with general chapters, like

introduction, physiography, drainage, climate, geology and soil, people,
forests, forest types, floristic diveristy, etc., includes detailed taxonomic
account of 195 species in 57 genera and 31 families of Pteridophyies,
20 species in 7 genera and 4 families of Gymnosperms and 664 specics
in 225 genera and 5! families of Angiosperms from Ranunculacese to
Moringaceae along with keys to the family within each group. and 1o
the genus, species and the infraspecific categories, where ever needed.

1t is supported by two maps, 123 line-drawings and 28 coloured plates.

The contributors thank the Principal Chief Conservator of Forests,
Jammu & Kashmir and the Army Commanders in the border areas of
the state for their generous help during the plant explorations. We are
also thankful to the Director General, Indian Council of Forestry Research
& Education, Dehradun and the Director, Regional Research Laboratory,
Jammu for facilitating the study of specimens deposited in their respective
herbaria. Thanks are also due to Dr, Rajendra Sarkar, Superintending
Anthropologist, Anthropological Survey of India, Dehradun for some valuable
information on the ethnic communities of Jammu & Kashmir state.

We also express our deep sense of gratitude to Dr. M. Sanjappa,
Drirector, Botanical Survey of India and all the former Directors of the
department for the facilities and constant encouragement during the progress
of this work, and to Dr. R.R.Rao, ex-Joint Director and Dr. J.N. Vohra,
-Dr. U.C. Bhattacharyya, Dr. A.S. Rao and Dr. M.A. Rau, former Deputy
Directors, Northern Circle, BSI, Dehraun for the keen interest evinced
by them in this study. Thanks are also due to Prof. B.N. Kaul (Retd.)
of Amar Singh College, Srinagar, Kashmir and Dr. R.D. Dixit, Additional
Director, Central Circle, BSI, Allahabad for critically going through the
portion on economic plants and the manuscript of Pteridophytes respectively.

We are thankful to Shri Dev Raj Agarwal, Photographer and Shri
Sanjay Uniyal, Data Entry Operator, for most of the photographs and
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computer type-setting and forneating of the manescript respecrively. The
contributors also express their thanks to all the past and present statt

Marthern Circle, Bolaniosl Sory
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but for whose sincere efforts and cooperation this work would not have
been possible, The help and assistance vendered by the staff of 1he
Publication Section. Betantcal Survey of India, Koikata in arranging the

publicatien of this volume is also acknawledged,

iy AF Twadsn Thehesdoen
e} OLAD LLIMRLLE, LFL-RRNLILEUNL

Finally we thank M/s Shiva Offser Presy, Dehradun for its guick

printing in present form.

Botanical Servey of India D K. SINGI
MNaorthern Circle, Dehradun Joint Director
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A view of Shivalik ranges near Jammu

A view of Mansar lake in Jammu region



A view of mixed temperate forest in Dachigam National Park

A view of Dachigam National Park



A view of Dachigam National Park



Deodar forest in Pir Panjal

Cultivated fields near Anantnag



Confluence of rivers Indus and Zanskar near Nimu in Ladakh

Mixed, alpine vegetation in Suru valley, Ladakh



Caragana versicolor Benth. and Geranium pratense L. in
Hemis National Park, Ladakh



Freshwater swamp near Shey, Ladakh

A wetland near Spituk showing Hippuris vulgaris L.
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Dryopteris xanthomeles (Christ) C. Chr,
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Ephedra regeliana Florin
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Cedrus deodara (Roxb. ex D. Don) G, Don
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Aconitum heterophyllum Wallich ex Royle



Aquilegia fragrans Benth.



Clematis gouriana Roxb. ex DC.



Delphinium brunonianum Royle
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Caltha palustris L. var. alba (Cambess.) Hook.f. & Thomson



Anemone polyanthes D. Don
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Podophyllum hexandrum Royle



Corydalis crassifolia Royle



Corydalis govaniana Wallich



Capparis spinosa L.
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Viola biflora L.

Arenaria festucoides Royle
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Dianthus orientalis Adams var. angulatus (Royle ex Benth.) Majumdar




Silene moorcroftiana Wallich ex Benth.

Silene rechingeri Bocq.
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Hypericum perforatum L,



Peganum harmala L.



Geranium collinum Steph. ex Willd.

Amit Chauhan



Geranium pratense L.

Murraya koenigii (L.) Spreng.



INTRODUCTION

{D.K. Singh & B.F. Unival)
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oardinates
32217 W 37" nomh latitude and 73725 1o R0"30' cast lorgitude.
The entire territory extends o over 640 km fram north to south and
480 km from easl Lo wes, covering a total area of abour 2,22,236 5Q.
km in the north western Himalaya. The state comprising 14 districts
largely covers rugged mountainous tereain, except for the smalt rracks
djoining the Punjab plams and the valley of Kashmir, Leh, with an
ared of co 82,665 sq. km is the largest district of the state. The ol
population of the stale, as per the 2000 census, is 10,069,917 with an
average population density of sbout 99 persons per sg. km, Wedged
between Afghanistan and North West Frontier Provinee of Pakistan
on the west and the nerth-west, Turkmenistan and China an the north
and Tibet in the easi, as it is, the state is straeegically located from rhe
phytogeographical point of view representing the fluristic gateway 1o
the west Asian, Mediterranesn and Central Asian elements in the Flora
of India, On the south it is bordered by Punjab and Himachal Pradesiy,

L§)

U'tian  the
el LA

The entive stute is broudly divided into three main strgerural
groups resulting from the stratified rock formations. These are the
Fanjal, the Zanskar und Lhe Tertiary grouvps. The Panjal comprises the
outer hiils, outer pliins and the middle movntains of the Lesser Himalaya,
the Zunskar, the entire tract from Lahaul and Spiti in the east 1o
Kavakoram in the aceth, und the Tertiary group is represented by the
villey of Kashmir und other river valleys, The three geotopical consiituents
have resulted into considerable physiographic as well 25 climatic variaitons
with diregce bearing on the seasons, soi] and vegetution in the state In
fact the state forms & transitional region of diverse physical and phyto-
climanice features.

Physivgraphy

Bivgeopraphically the state fails under Boreal zone with twa

LT T S T - Y | s L e
SV mnesaieran of the Trans-Himalaya, and Sino-Himalayan
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or the North Western Himalaya, and four Biomes, viz. Tundra zone,
Alpine zone, Temperate zone and Subtropical zone (Rodgers 1985;
Khoshoo, 1993). The relief features of the state are comparable with
a three storeyed structure, each representing a distinct geomerphological
and climatelogical regime.

The province of Jammu with the Shivaliks, the undulating ravinous
plains and the outer hiils on the south of Pir Panjal represents the first
storey. The Shivalik hills in the region are largety anticlinal and on an
average rise to an elevation of 600-1200 m overlooking a series of
‘Duns’. The area receives an average annual precipitation of about
70 cm through south-west monsoon. The tectonic valley of Kashmir,
originally a synclinal valley, with its lacustrine deposits called 'Karewas'
covering more than half the area and some 'duns' between the Pir
Panjal range on the south and sowth-east, and the Great Himalayan
runge in the north and the north-east represents the second storcy.
The valley of Kashmir, with an average height of about 1600 m,
experiences a submediterranean climate with average annual precipitation
of about 15 ¢cm, which is mostly in the form of snow during
winter rnonths. And the Trans-Himatayan region comprising the territories
of Gilgit, Baltistan und Ladakh, north of the Great Himalayan ranges,
forms the third storey with some of the loftiest inhabited tracts of the
world. Ladakh, including the territories of Rupshu, Nubra and
Zanskar is the largest tract of the state, covering almost half its
area. The region presents a Holarctic climate with extreme cold
arid condition and receives average annual precipitation of less than
10 ¢m at Leh.

The Pir Panjal and the great Himalayan ranges almost divide the
slate into three distinct physiographic divisions, which are isolated
trom one and other by lofty mountain barriers. The passage from one
region to another is usually facilitated through high altitude passes.

The outer plains : Approuching from the Punjab district of Gurdaspur,
a stretch of level lund, averaging between 300 to 360 m altitude,
continue with the Punjab plain. This is bordered by a low, sparsely
vegetaied and irreguiarly broken iow hilly tesrain. The subaerial denudation
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in this region hus reswlted into depressions out of anticlinal tops,
teaving more rigid und compressed synclinl systems of strata to stendout
as elevared ground. The succession of escarpments and deep slopes
with broad longitudinal valleys is a CONspICUOUS Fealure of this region
of Shivaliks of Jammu division. The erosion and depositions from the
sediments of the Himalayan rivers have resuited into finer soil characteristic
of the region. This urca lying between the rivers Ravi in the east und
Thelum in the west iy known as Kandi. Thiy division, cotnprising parts

of Jammu, Kathua and Mirpur districts, is full of ravines which
sarry ol the [load waters of the monsoon rains with soil exXposing
the sandy bedy of seasonal sireams which are full of pebbles anch
boulders.

The outer Rhills ;: This region shows a diverse and complex
physiogrpahy. The region rises graduslly from the north-western limits
of the outer plains in the form of low-lying hills and broken mounds
with average height berween 700 to 1500 m. It ends in an abrupt,
steep escarpment. These young tertiaty hills, known as the Shivaliks,
separaie the middie Himalaya from the plains. The region is conspicuous
by the sight of bare grey sandstoneg with uncovered soil. The narrow
hills open into small valleys, called duns, longitudinally extending up
to Devsal in the west, To the north of the Devsal Dun a longitdinal
valley runs on the opposite side of Ramkot and is enclosed by Kaurai
Thar hills which is above 1300 m.

The physiopraphy of this region shows an unusuat rate of deposition
with undulating topography having abrupt steepress in the north. i
outer bill region, the orthoclinal siructures uppedr with steep ESCATPrRents
on the sonthern face and a gentle inclination on the north. The sguihern
lisnbs of the folds of this part ate fauited in their anticlines. Whereas,
towards the intenior ihere I1s 3 compression of synciinal tfolds with an

nitachthonone
LS L O B L

wver Chenab divides this region infto two
fhanks wiich covers the wppar reaches of lammo and Kathuu districts
and lower reaches of Poonch, Rajouri and Udhampur districts. The
pumerous streams forming tributaries of Chenab, Ruvi and Tawi rivers
have special significance in collecting water 1o irrigate the cuter plains
and beyond in the south.
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The middle Himalaya : The middle Himalayan region of the
state consists of the Panjal-trap. The southern aspect of these mountains
faces the outer plains and occupy the middie and upper reaches of
Doda, Poonch and Rajouri districts, while its northern aspect comprise
the valley of Kashmir and other Himalayan valleys, like Sind, Lidder,
Kishenganga, Lolab, etc. The average height of this region varies
from ea 1500 to more than 4,700 m above the mean sea level. The
region, famous for itz scenic beauty and grandeur, is criss-crossed
with deep cut ravines with precipitous cliffs. More or less converging
ranges in this division are intersected by deep gorges through which
rivers flow. The middle Himalayas have a very rich drainage system
with upper coarses of river Chenab (Chandrabhigi) and its tributaries,
The orthoclinal mouptains help preserve moisture in the region and
support rich vegetation.

To the north of these parallel ranges lies the Pir Panjal. The
Panjal trap is largely composed of Permo-Carboniferous volcanic rocks.
Beyond Reusi and Basoli, this physiographic division is not very disiinct
except towards Muzaffarabad beyond Hazara where the river Kishenganga
joins Jhelum at Domel.

In the higher reaches in this division, there are a number of
small valleys, comparable with mountain glades, which dot the mountains
at Ramnagar, Bhaderwah, Ramban, Kishtwar, Padar, Reasi, Rajouri
and Basoli. There are a number of high altitude passes in the Pir
Panjal range, like Pir Panjal {3505 m), Buadil (4200 m), Banihai
{2832 m), Haji Pir (2490 m), etc. which facilitate the movement across
this range,

North of the Pir Panjal, lies the famous valiey of Kashmir with
an average altitude of ¢z 1600 m, Swurrounded on all sides by high
mountain ranges, except for the passes and a narrow gorge at Baramulla,
the valley 1s the drainage basin of river Jhelum and its tributaries.
With the lacustrine Karewas protruding throughout the valley from
Shopian to Baramuila, it presents an interesting geomorphotogy with

no physical monotony.
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Crealogically the valley of Kashmir has undergone many changes.
Having becn parl of the geosynclinal Tethys even up to the Permian,
when it was a region of calm  and quite sedimentation, i1 suffured
many violent changes. The mountain wals ahruptly rising on sides
exhibit massive quartzites and Silunian te the west of Wullar luke
Glacial boulders, conglomerates and dogra slates appeat bevond the
Baramulla gorge rowards Hazaru.

The inper Himalaya : The valley of Kashmir narrows towards
ke north with the massive streciure of Kazi Nag range. The Grear
snow with an average height ranging from over 3000 m to above BGOU
m, with Peaks like Nanga Parbat or Diyamir {8128 m). The centrul
Himalayan axis bifurcates ncar Kullu in Himachal Pradesh, with its
norfh-western branch known as Zanskar Range reaching the twin peaks
of Nun Kun (7053 m). The other, Dhauladhar Range extends further
tu the north west, This physiographic division covers nearly 70 per
cent of the total arga of the state and includes the territories of Ladakh,
Gilgit and Baltistam. It is a high plateau with cold-arid conditiony.
The Karakoram Range (o the nonth of this plateae culminates into the
second highest peak of the world  the Godwin-Austin or the My, K,
{8615 mj. The glaciers on this mouniain are the source of river Hunga

which drains into river Gllgit.

The valley beds in the north-west part of this physiographic
division descend on the mountains tll Gilgit is réached at about 1524
m. On its north aud north-gast, this river valley has vast flat plains,
like Densui (3962 m) and Lingzhitang (4877 m}. Some of the major
passes in Great Himalayan and Karakoram mauntain ranges are : Khardung
l# (5666 m), Sarsank la (5716 m}, Foat la (5716 m), Tanglanp |y
(5328 m), Chang la (5267 mj, Singo la (5034 m), Lachulang 14 (5034
m}. Buralacha la (4891 m}, Chilung la (4401 m), Zoji 1 (3529 ),
Karakorum pass (5352 m}, Muztagh pass (3706 m), Sia [z (54732 mi,
Marpo la (5611 m), Sasar Ja {3300 m).

Drainage

The Hindukush und the Karakoram ranges in the north-west and
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the north, with perpetval snow cover and a large number of world
renowned glaciers, like Siachen, Baltoro, etc. form the watershed of
the central Asian drainage flowing into the Indian ocean. An important
feature of the river system in the state is its antiquity as compared to
the mountains they traverse through. The major rivers in the three
divisions of the state are Ravi, Ujh, Tawi and Chenab in Jammu;
Jhelum, Liddar, Vishav, Rambiara, Sukhnag, Dudganga, Indus, etc. in

Kashmir; and the Indus, Shyok, Zanskar, etc. in Ladakh (Map-1).

The Ravi : The Ravi, known as Iravati in Sanskrit and Hyd
in Greek, is the smallest river of Punjab and drains the southern slopes
of Pir Panjal range and northern slopes of Dhauladhar range. It leaves
the Himalaya at Basoli and passes close to Kathua, near Madhopur,

where it enters the plains of Punjab.

s b
LULL S

The Ujk : 1t is the typical Shivalik stream draining the Shivalik
hills in the summer months, when the monsoon rains flood these small

valleys.

The Tawi @ The Tawi drains the outer hill region. it flows round
the city of Jammu after draining the interior mountains to the north-

gast of the city.

The Chenab : Chenab originates in the Himalayan contours of
Lahaul-Spiti in Himachal Pradesh as two streams, Chandra and Bhaga.
The Chandra issues from Chandra tal in the south-eastern lap of Baralacha
la, while Bhaga originates from the north-western slopes of the same
range. The two streams meet at Tandi and form Chandrabhaga which
is called Chenab once it enters the state near Kishtwar. At Kishtwar it
is joined by the river Wadvan, which is fed by snow at Nun Kun. The
Chenab is a typical middie Himalayan river with rapids in its upper
course and deep gorges cut through the rocks at the lower reaches.

The Jhelum : Known as 'Vyeth' in Kashmiri, "Vitasta' in Sanskrit
and Hydaspes in Greek, the river Jhelum originates from a spring near
Ananthnag at the bottom of a spur of Pir Panjal range. With its canals
and lakes, Jhelum forms the main arterial system of the valley of
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: Mujor rivers and lakes of Jammu & Kashmir

Mup i
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Kashmir. The basin of Jhelum in the valley is like a oval trough
between the Great Himalayan and Pir Panjal ranges. The alluvium,
that filled the valley, has a depth of over 1800 m and has resutted into
an unique geomorphological feature of the valley of Kashmir the
lacustrine and ffuviatile Karewas.

The river flows north-west through the middle of the valley and
after a winding course it forms the Wular lake, It leaves the lake at
south-western side near Sopore and flows slowly south-west to the
gorge at Baramulla. From this point the river is more rapid and flows
westward to Muzaffarabad, where it sharply turns southward and is
joined by the river Kishenganga.

The Vishav : It is an important tributary of river Jhelvm which
it joins below Bijbehara, Originating from the Kaunsarnag lake, it
drains the Kulgam area which is known as the rice-bowl of southern

Kashmir.

The Rambiara : It is another tributary of the river Jhelum originating
from the northern sloeps of Pir Panjal.

The Sukhnag : It drains the Gulmarg area of the Kashmir
valley.

The Dudganga : It flows from Ludurmarg in the central Pir
Panjal, and near Tarakuti mountains it divides into two streams, the
Sang-Safed and the Yachera. It flows to the south of Srinagar and in
the wesiern mountain of Baramulla-Guimarg area with a number of
springs below the Apharw i

= ST AR lulﬂa

and Kantarnag.

The Sind : It is an important tributary of Jhelum. Its traditional
source is the sacred lake of Gangabal in the Harmukh mountains. The
headwater emerges at Zoji la and the Amarnath peak in a limestone
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cive 1 ils about 96 km course, the Sind drains the lofticst mountains
il it joins the Melum at Shadipur. §tnd feeds the Anchar lake pear
Gunderhal.

The Kishenganga : The river Kishenganga originates in the valley
of Tilel and Gurez in the mountains of Dras. It passes through Keran,
Kurnah. Teetwal, Ghart, efc. and empiics inle Jhelum at Domel near

aduzafTarabad.

The Indus ;: The river Indus drains the largest tract of the state
comprising the territories of Ladakh, Baitistanp and Gilgit. It enters
1 adakh from south-east and flows in north-westerly direction thraugh
4 barren land of granites, granulites, gneisses, phyllites and schists. 1t
is joined by the river Zanskar below Leh uml uLh:rs‘ like Sh}fﬂk

‘mlgar, eic. before 1t cnter
after circlin g nf th

Himalayan range.

Besides, there are about 18 natural !akes in the state covering a
total arex of over 700 sg km, the prominent among them being the
Mansar, Surinsar, Sanasar {Jammu); Dal, Anchar, Hokarsar, Manasba,

Wular, Kaunsarnag, Gangabual, Tarsar Marsur, Shcshnag, Ananrtnay,
Teo Morar:, ele. (Ladakh).

= .-.--. _— LY WL,

ete. [Kashmird; and Pangong.
Climate

Like its extremely diverse physiography, the state of Jammu &
Kashimir shows an equally remarkable diversity In climate in its different

regions {Table-1).

Tempereinre : [ the cuter plains and the outer hj 3
Jummu division the averige annunﬂ temperature ranges around 30,
celsius with the maximum of 40.6° C and minimum of 26.8" C during
cummer months (April  October) and 22°C and 11.5°C respectively
during the winter months (November - March). The mean annual temperature
‘0 the interior of middle Himalayan region and its adjoining regions

averages 13.3°C, The mean maximum and minimum temperatures between
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fune September average 30°C and 14.7°C respectively, whercus during
December  February it is 6.9°C and -2.1% respectively. In b.,me;_,.-,
Ihete are Lwo transitional temperature regimes between Octoher - Noverrher
Aht MilTCh—Mﬂj’ with mean maximam snd minimym lemperature averaging
20°C and 2.3°C respectively, '
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e r Himalayan territories of the state are the coldest with
mean annual temperature of about 3.8°C. Tn this region a mild temperatu; .
lasts during Jung to September whean the Mmean maximum and minjtoum
temperatuers average 23°C and 8°C respectively, whereas during November.
March it averages 3.2°C to -9.7°C respectively. The lowest recorded
temperature in the reglon, however, has been -75°C at Dras, -45°C a1
Diskii (Nubra), -35°C at Nyoma (Changthang] -28.3°0C ar Leh and

159 ar Karail, Tha manths of Octobar
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periods with mean maximum and minimom temperaire avorasioo |
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5.3°C and 0.7-0.95°C respectively.

Rainfall : The outer plains and the Jower reaches of outer hijls
receive 4n average annual rainfall of abour 1100 mm, mostly during
ihe monsoon season between July-Sepiember which accounts for almost
G0 per cent of mean annaal ruiofudl, The regions on the outer aSpect

'
=T Al sl AL AT
oS oRLEE A ul

cra g F ahaiae 1R i T
&2 80 aodul 1500 1 IO (LTS dﬂrll.li-]”}'

nF' r‘r'] o nln"n T =3
bl J’lluul"-' IIrlllHJH-.r L lridl T

The awveralt hydric regime 15, however, molified by winter precipitation
which comes partly as snow at higher elevations.

The inner aspects of the middle Himalaya, comprising the valley
of Kashmir, recetve an average of about 830 mm rains annually |d1’gl.l}f
dy winter and spring precipitation. The valley is often tepatded a

foriming o sepurate climatic Tegion because of s Peculiarities in lhE
grature, precipitation and humidity as compared to
other parts of the Jammu & Kashmir. During winters, the cyelonic
disturbances from the medierranean cross over the Tran and Afghanistan
and bring heavy precipilation into the valley and the surrounding
mountains in the form of snow. The spring period, which tasts from
Maurch-May, is the rainiest season here, Summer (408 are generally

absent as the south-west monseon is prevented by the Pir Panjal range

bt 18 scii.
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The inner Himalayan regions of Ladakh, Gilgit and Baltisian
receive a very meagre rainfall averaging about 100 mm annualiy, July-
August and Deccmber-March are the two rainiest seasons in these
territories.

Geology and Soil

The gereral strike of the beds and the folds in the state is from
north-west to south-east parallei to the mountain ranges. Along s
south-west border lies the zone of tertiary beds which forms the sub-
Himalayan zone. Next is the belt of Palaecozoic rocks, through which
rise the granite, gneiss and schist of the Zanskar and Dhauladhar
ranges and of the Pir Panjal. In the midst of the Palacozoic zone lie
the alluvium and Pieistocene deposits of the Srinagar valley and the
Mesozoic and Carboniferous basin of upper part of Sind Valley. Beyond
the Palaeozoic beit is a zone of Mesozoic and Tertiary beds which
extend from Kargil in the north-west to Spiti region of Himachal
Pradesh on the south-east. In the Trans Himalayan regions of Ladakh
and Baltistan, there is a broad zone chiefly comprising old gneiss and

schist.

The pioneering studies on the geology of Jammu & Kashmir has
been done by Lydekkar (1883), according to whom the entire territory
i5 divistble 1nto three structural zones : (1) the Panjal, (i) the Zanskur,
and (iii) the Tertiary groups. The Panjal includes the outer plains,
outer hills and the middle mountains. The Zanskar inclodes the whole
of the north eastern region extending from Lahaul-Spiti to the Karakoram
range in the north. Whereas the Tertiary groups include the vatley of
Kashmir and other river valleys. Thus the geological zones of the
state more or less correspond to its three well known physiographic

divisions.

The Pre-Cambrian rocks are developed in Gilgit, Baltistan, Kashmir,
Zanskar and Ladakh. In Kashmir and Hazara these are known as Salkhala
series and are composed of slates, phyllites, quartzites, mica-schists,
carbonaceous and graphite schists, crystalline limestones, dolomite
and biotite-gneisses, They are highly folded and compressed and have
been involved in the continental movements which brought the Himalayan
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mountains inte being, The Salkhalas are well seen ig the Nangu Parbat
the mouniaing novth of Kishenganga and in the Pir Fanjal.

The gneissic tocks are well displaved in Zanskar range and Lo
its morch a5 aiso in the Dhauladhar range, Pir Panjial and other aress.

The Salkhalas and the gneisses are spccepded by Dogra Slates
which are mainly argiliaceous with minor fayers of quartzite, quartzitic
slates and flags. These are generally unfossiliferous, but are overlain
by the fussiliferous Cambrians of Kashmir. The Dogra slates are also
found in Pir Panjal and some parts of Kishenganga valley.

Palaeozoie vacks are exposed on the northern anticlines in the
Sind and Lidder vatleys and Abari synclines on the border of Kashmir
valley. Here the Dogra slates are succeeded by slates, greywackes ynd
quartzites. A formation composed of phyllites, quarizites, quartz-schists
and conglomerates 1s found in number of places in western Kashruir
und Hazara. The roeks in these formations are more or less metamorphose

and folded up with Dogra slate series.

The geemorphological revolutions during the Upper Carbaniferoys
transformed a large part of Kashmir inte veleanic land. The volcanic
activity initially contribeted volcanic-agglomerates and pyraclastics,
The voleanic series is extensively developed in the Pir Panjal, west of
the Zunskar range up to Hazara, Ladakh and Baltistan, as also ip
manry aress in JThelumn river basin. The aggiomeratic slateg are generally
unfossiliterous, yet weil preserved fossils have been found in them L
u number of localities. Some of the localities weil known for yielding
typical flora are : Gulabgark pass (Pir Panjel), Gulmarg, Khunmu,
Nagmaurg, Bren and Narahom. The slaty plant beds contaip Gangamopieris
kashnrirensis, Glossopteris indica, etc, The Apharwat ridge near Gulrmiug
has yielded Gangamopteris, Glossopteris, Alethopieris, Cordaires and

Psygmephyitum from beds underiying the lava flows and overlying

the Funwal series,

The Triassic belt in Kashmir is encountered tn Lidder and Sing
1 I Ladakh, north-west Kashmir and
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Pir Panjal, It largely comprises grey to dark massive limestones, red
and grey limestones, sandy shales, nodular limestones and Hungarites
shales.

The T'ertiary rocks are well developed in Jammu region as well
as in Kashmir, Ladakh and Gilgit. Eocene rocks similar to those of
Hazara, comprising the limestones, are developed on the southern
aspects of Pir Panjal. South of the Pir Panjal, there is a series of
outcrops of Eocene rocks near Reasi and Jammu, These are composed
of a basal zone of laterite, succeeded by grey and green pyritous ind
carboniferous shales and Nummulitic limestones.

Glaciation : Four to five distinct periods of glaciation, alternating
with longer inter-glacial periods, have been identified in Kashmir.
The first and third giaciation periods are considered to have been
marked by the uplift of the Pir Panjal. The upper Karewas are thoughi
1o represent the second inter-glacial deposits, whereas the end of the
fourth glaciation marked the final phase of terrace deposits of Kashmir.

The Karewas : The Karewas are fresh-water fluviatile and lacusirine
deposits. The lower Karewa beds are extensively developed over a
length of ca 130 km and are up to 15 km wide. They lie on folded
pre-Triassic and Triassic rocks and are about 1400 m thick. These are
formed in a sinking lake between two slowly rising mountain ranges
on either side which contributed the sediments. The big lake must
have been formed by a moutnainous barrier between Baramulla and
Rampur, and which the ancestral Jhelum cut through to drain the lake.
The lower part of the lower Karewa beds are fluvio-glacial and lacustrine,
and are mainly preglacial itn age. They are overlain by some glacial
deposits, comprising dark grey shales belonging to the first inter-
glacial and second glacial pertods. The upper part of the lower Karewas

The plant fossils of the Karewas have been studied at Liddermarg,
Laredura and Ningal nultah, and about 70 genera of flowering plants
have been identified. A few Gymnosperms have also been found, The
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fossit flor shows tropical, subtropical and temperate species, Interestingly
some of the plant, which presently grow below an altirude of 1500 m,
hive been found as fossils above 3000 m. These include species of
Acer. Berberis, fndigefera, Rhamnus, Pranus, Pyrus, Rosa, Viburnum,
Benwla, Quercus, Juplans, Salix, Populus, Pinus, Picea, Juniperus,
Neluinbium, ete. The lignite beds show several genera of diatoms.
Some af the species are still found in the Himalaya, while the others
hive become extinet, While the Liddermarg fossll flora is mostly tropical,
the one of Ningal nullzh is exelusively temperate.

Soif ; The Yammu & Kashmir state hay following different types
of soil distributed in its different regions.

The recent and old aliwviwm © The largest expanse of alluvial
zails occur in the outer plaing of Jammau region and the plains of the
valley of Kashmir. While the soils of cuter plain are light to heavy
with poor to moderats tertility, those from the Kashmir region are
heavy in texture and moderate (o high in fertility. Besides,

e e P
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the alluvial soil in Jammu areas suffer from dryness, whereas the ones
in the Kashmir have the problem of salinity.

The Brown hill soil ; Such ty
f Pir Pan
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pe of soii is found in the outer hills
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and on the outer aspecis o v valleys
of Kashmir. These soils are derived from & number of parent materials,

hut major comprnents comprise sandstones, prey micaceous sandstones

and shells,

The Podsolic soifs @ This is the most extensive soil type in the
middle Himalayan region of the state. These are also found in vast
sreas in jntermediate zones of Jammu region and temperate regions of
Kashmir. This type of s0il is largely derived from soft and hard sandstones
and shells, and are medism to heavy in iexture with poor moisture

retention capability.

The mountain meadew svils : This type of soil is encountered in
the Ladakh and Kargil regions and in the temperate zone uf some
inner Himalayan valleys. These arc of moderate or shallow depth and
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vary in texture {rom light to simple mixed weathered rock [ragments,
gravels and pebbles with sundstone and shells being the chief parent
materials,

Skeletal and terai soils : These are also found in Ladakh region
and are characterised by heavy texture, low depth and high aridity.

The people

The history of population building in Jammu & Kashmir is a
record of constant impulses of immigration from different regions,
gspecially the central Asia. The region had a special socio-cultural

relations with people of countries in central Asia. Even in the protohistornic
times, as recorded in MNilamara Puran and Rajatarangini, Kashmir
was imhabited by tribes, like Nagas, Pisacas and Yakasas who used to

migrate between Tibet and Central Asia in summer and the valley in

The mosaic of ethnic groups in the state is very complex and to
explain the race structure here prehistoric movement of the people
has to be understivod. The Dards in the north-west, the Ladakhis in
the east, the Gujjars and the Rajputs in the south and Pabaris in the
south-east have closely influenced the existing ethnicity of the people.
The racial composition of the state was also influenced by the immigrants
from Tajkistan, Turkmenistan, Uzbekistan, Kazakistan, Georgia, Azerbaijan,
Turkey, Iraq, Iran and Afghanistan. Though various ethnic groups in
the state are intermingled, they have their respective areas of concentration.
For example, Kashmiris are mosily concenirated in the valley bottom,
Dards occupy the Gurej valley, Hanjis are confined to areas around
the water bodies, the Gujjars and Bakarwals are living and oscillating
in the Kandi area, Dogras occupy the outskirts of the Punjab plain,
while Chibhalis and Paharis live between Chenab and Jhelum rivers.
Besides, a number of other small ethnic groups, like Rhotas, Gaddis,
Sikhs, etc. have significant conceniration in isolated pockets of the
state,
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Kasimiris ; Though the Kashmirls are walj spread throughout
the state, they are mastly concenirated in the vailey of Kashmir, Kishtwar,
Bhaderwah, Doda end Ramban areas. Kashmiri is an umbrelly term
which has been fovsely applicd for several streams of immigrants
from Turkey, lran, central Asiz and Afghanistan. There 15 a close
beuring of the Indo-Aryans on the racial composition of Kashmirts,
The influence of Sanskrit on Kashmirl language is strong and copent
¢ven today. The racial impulses from Indo-Greeks, Dards, Ladakhis
and Punjabis have also influenced the race structure and cultura! ethos

ol Kashmiris.

Dards » Dards are concentrated in the areas north of the Kashmjr
valley, especially in catchment of Kishenganga river nerth of Sardi,
Gurej and Tilel. According to some opinion, Dards belong to the
Aryvan stock and separated from the main Arvan mass soon after their
entrance into India, They initially inhabited the Pamir region from
whers they migrated to Chitral and Gilgit,

Ladakhis : Ladakhis have been named as the people of spow.
living in an arid platean. They are a mixture of Mongoleid and Aryan
races, and the present day population of Ladakh is the resule of the

bBlending together of Dards and Mongolians.

Dogras : Dogras are a distinct ethnic group of Tamme division
of the state living in the cutskirts of Shivaliks facing Punjab plains.
The major concentration of the Dogras is, however, found betweep
the two holy lakes, Surinsar and Mansar. According to some social
anthropolagists 'Dogra’ s the corruption of Rajasthani word Tungra'
meaning hill. When the Rajasthani people migrated o the region under
draught conditions, the Rajputs gave this name to the people of the

hilly country,

Frgnjis : Hanjis the dwellers of water, canstitute significant
ethoic group in the valley of Kashmir. They are mainly confined o
the Dal, Wular, Anchar lakes and the river Jhelum between Khanabal
and Chaitebal, Some of them claim themselves as the descendents of

Prophet Noah,
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Gujjars and Bakarwals ; They constitute a significant proportion
of the population in the state. They lead a nomadic way of life, largely
dependant on cattle rearing. Their major concentration in the state is
in Jammu, Rajouri, Udhampur, Poonch, Uri, Ganderbal, Anantnag,
Daksum, Narang und the Kandi areas. Although some of them have
started a settled life, they are essentially cattle rearers and keep oscilaiing
between the southern slopes of the Shivaliks to the margs  the alpine

pastures, of the middle Himalaya.

The other ethnic groups, which are encountered in the state, are
Baltis (Kargil and Leh); Beda {Leh); Bot (Leh and Zanskar); Brokpa,
Drokpa (Ladakh, Kargil and Dras); Changpa {Changthan valley, Ladakh);

l"-:Jri-n (T akl |n.r'l "'Ii'ﬂ"ll\l hjfnr T alh nmAd Eorearlt: Dharioma (Doaeio 1 s
AL | Arbrdl BLAIRLE R EAE Y, LTARFL L Ruell ML L\ulEll;‘ Fi UllEFa 11 I.-III.I.E, LWl
between Namik la and Zoji 1a), etc

Farests

The recorded forest area in the stale iy about 20,441 sq. km
which constitutes about 9.2 per cent of the total geographical area of
Jammu & Kashmir {(Anon., 1999). Forests are generally disturbed in
Kashmir valley and Jammu region, whereas the cold desert areas of
Ladakh and Kargil are devoid of forest vegetation, Of these dense
forests and open forests account for 11,019 and 9,422 sq. km. respectively
(Map-2). Accarding to the State of Forest Report 1999, published by
the Forest Survey of India, while there has been 2 loss of one squere
kilometer of forest cover in Kathua district as compared to the preivous
assessment made in [997, there has been an increase of one square
kilometer each in the districts of Mirpur and Riasi. Thus there has
been a net gain of one square kKilometer of forest in the state over the
period of two years.

There are four National Parks and 1|5 Wildlife Sanctuaries in
the state covering an area of cq 14,870.22 sq. km which represent cq
6.67 per cent of the total geographical area of the state. The Dachigam
National Park is of special significance because of the Project Hangul

a

initiated in 1970.



Map 2 ; Forest cover map of Jammu & Kashmir (source © FSI, Detradun)
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In 1992, the state Government notified the scheme of Joint Foregt
Management {(JFM} involving local communities in the management
and rehabtlitation of degraded forest. At present about 1895 JFM committees
are involved in managing about 79546 ha of lorest land. The scheme
cavers lhe degraded forest and waste Kfafse tand in the state and the
commitice members get a share of 25 per cent of the proceeds from
the harvesis and are also entitled to collect minor forest produce, like

grass, todder, dry and fallen wood, etc.

From the pertod of tirst five vear plan itself the State Forest
Department has launched afforestation programme under Foresiry and
Conservation scheme. At present there 1s about 3,82,430 ha lund under
plantation. Some of the species used in afforesiation programme are
Dalbergia sissoo, Juglans regia, Acacia nilorica, Populus ciliara, Salix
spp. and number of fruil trees,

Forest types

The wide range of physiography and phytoclimatic conditions
met within the stale of Jammu & Kashmir have adequately expressed
itself by supporting a vast and luxuriant vegetation ranging from tropical
dry deciduous in the south-west to alpine scrubs ol cold desert in the
north- east, with rich gene-pool of both wild and agri-horticultural
plant species. About 26,443 sq. km, or 9.2 per cent ol its total geographical
area is under forest cover, of which 10,953 sg km of forest have
crown density above 40 percent and the remaining with crown density
ranging from 10-40 per cent. Besides, about 3,108 sq. km area is
under scrub forest. Phytogeographicaily, the state 15 divisible into
three distinct provinces, viz. the Jammmu with more of tropical, subtropical
and temperate elements; the Kashmir with its characteristic temperate
and alpine flora; and the cold anid region of Ladakh showing predominance
of alpine mescphytes, cold-desertic and oasitic elements, characteristic
of Tibetan plateau and Siberia.

The vegetation of Jammu & Kashmir is lairly well known through
AL TR SR A T T S N A T B DA ™1 ™
LTS CUHPELULIGHSY AL LAULTNIE {10W2, 1aFa), 11010 (1207r
J.

Champion and Seth (1968), Rau (1974}, Singh, J.B. and Kuachroo

Y [ T L N WA AR
1, Raw {1504,
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(19853, 1983a) elc. Accordingly. the vegetation of the state |y broadiy
erpuped under following cateparies, each with numerqus subiypes,
bascd largely on the altitude, rainfull, humidity and species composiiion

Tropical dry deciduous forests :

These forests occur in the Shivabiks of Jammu region in the
toothills hetween the Ravi and Chenab nivers. As the summer temperanir:
reaches as high ax 40°C, (he vegetation mainly comprises thorny, deciduous
and xerophytic elements. Here the (ree  Species are represented by
Acacia catechy, A. modesta, Bauhinia variegata, Phyllanthus emblica,
Trema politoria, Bombax cetba, Ougeinia ovfienenses, Dalbergia sisson,
Casséia fistula, Albizia lebbeck, Mitragyna parvifolia, Moringa oleifere,
Millusa velitina, Butea monosperma, Aegle marmelos, Ehretia dsperd,
Terminalia bellirica, Ficus spp., Lannea coromandelica, Anogeiysus
latifotia, Kydia calycina, Flacourtia indica, Nyctanthes arbor-trisiiy,
Hotarrhena pubescens, elc. Naringi crenulata, Engethardiia colebrookeuny,
and Oroxyinm indicum are also seen occasionally. Pure stands of
Butea monosperma can be seen al few piaces in district Kathug, This
species is comman aroond Pallanwala also.

The shrubby vegetation in these forests includes Mimosa rubicaulis,
Adhatoda zevlanica, Murraya koenigii, Aechmanthera tomentosa, Indigofera
casiiotdes, Colebraokea oppasitifolia, Capparis sepiaria, Mavienus
rovieanns, Ziziphus mauritiana, Collfcarpa macrophyila, Casearia ellipiica,
Vitex negundo, Helicteres isora, Euphorbia royleana, Lantana camara,
eic. Associlion of Carissa opaca, Dodonaca viscosa, Adhatoda meviay i
and Woedfordia fruticosa is a common feature in this region. Bgrbt.,.,-s
tyeium, Rubus eflipticus, Pogostemon benghalense and Zanthoxylum

arsteium are also met with at certain places,

Among the herbaceous elements Argemone mexicana, Breew BEVEITSIY,
Silybum mariaunm, Coronopus didvmus, Oxalis cornfcularg, Tephroyia
hamiltonii, Anisomeles indica, Tributus wrrestris, Indigofery lin ifolia,
Gomphrena celosioides, Tridax procumbens. Zomia gibbosa, Heliomr L
FFgasum, Alternanthera pungens, Achyranthes aspera, Pupalia lapie,

Maf“ﬁi‘frum Py ol e e B T R DD [
AT AL I E R FELE AT, L ML AP, o LEEeE .'.'Ill_.ll_,l.l Jﬂfﬂnitjn prdl



22 BOTANICAL SURVEY OQF [NDIA

cie. are commonty met with, Gleriosa swperba, Withunia sonmifera.
Eclipta alba, Soliva anthemifolia, etc. ave frequently seen. Zeuxine
stratewmatica, a grouwnd orchid, grows amidst grasses by the riverside.

On the dry river beds species of Saccharum grow in abundance.
(ther common species of grasses are Dichanrhinm annidatum, Chrysopogon
serrulatus, Hackelochlos granwlaris, Heteropogon contortys, Apluda
mtutica, Paponatherum paniceum, Themeda anathera, Phragmites karka,
Brachiaria ramosa, Arthraxon lancifolius, Hemarthria compressa, Setaria
rlawca, Oplismenus compositus, Panicum antidotale, Desmostacityg
Lipinnata, {mperata cylindrica, Aristida adscensionfs, etc.

The climbers, twiners and creepers in this zone are represented
by dbruy precarorius, Bawhinia vahlii, Hipiage benghalensis, Clematis
geuriane, Cardioypermum holicacabum, Cryptolepis buchanasi, Cayrorin
trifolia, Helinus lanceolatus, Rhynchosia minima, R. capitata, Vallaris
sefanacea, Cajonus crassus, Diplocvelos palmatus, Trichesanties spp.,
fpomoea spp., Porana paniculara, Cissampelos parirea, Tinospora

cordifalia, elc.

in the low lying areas, irogated frelds, ponds, peddies and marshy
habrtats Mydrilla verticillata, Ceratophyllum demersum, Nyvmphoides
hvdrophyllum, Juncus bufonius, Ranunculus sceleratus, Rotala mexicana,
Ammannic multiflora, Bacopoe monnieri, Limnophila indica, Ludwigia
adscendens, Typha angustata, Veronica anagaliis-aqratica, Cyperus
Spp., Fimbrisiviis spp.. Seirpus spp., etc, are of commeon oceurrence,

Culotis hispidula, Eremostachys superba, Soliva anthemifoliv,
Yaverniera nummularia, Vicia bithynica, etc. are some of the interesting

plant species growing within this height.
Himalavan subtropicel pine forests ;

This type of forests usually occur between 1000-1500 m altitude
where Pinus rexburghii or the 'Chir pine' dominates over all other
species. Other tree species growing tn assoetation of the Chir-ping are
Maliotus philippensis, Glochidion velutinum, Terminalia chebuta, Pyrus
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peevlvien, Nvovginm cunrind, Albicia chinensis, Acacia catechu, ee. Carissa
aracd, Dedemtoes viseose, Rubys effiptives, Pyracantha crenwlata, Flacouriia
sp.. Myrsine africana, Woodfordia fruticosa, Wendiundia hevnei, Nvotonthes
arbor-trisiis, Myrrava koenighi, Crlebrookia oppositifelia, Berberis
spo, Flepringio strobilifern, Myriacits watlichit, etc. and grasses, like
Citrvsapogon fidvuy, Cymbupogon  spp. Dichonchium annulatya,
Hereropogon contortlis, ete, are the comiman elements found as uadergrowth

1 these forests.

Subiropical dry everyreen forests ©

These type of forests occupy a Lurger ared in the stale in comparatively
less disturbed greas. These arg considerably interesting in the occurrence
of a number of temperate elements, like Adnies nepalensis, Rhododendron
drborewn, etc, the subtropieal broad-leaved forests exhibit a high degree
of speeies diversity with numeraus shrubby and herbaceous elements.
though there s no clear stratification of the vegetation. Quercus
fencotrichophara-Rhododendron arboreum, Lyonia ovalifelia form a
doroipant associgtion in these forests. Fersea odoragissima, P, duthief,
Lindera pulcherrima, Cinramomum jamala, Rhis punjabensis, Fraxinus
Huriburda, F. xanthoxvloides, Olea ferruginea, Enpethardtin colebrockeana,
Movrus serrata, elc. are some of the trees commonly seen in these
iorests, Dodonaea viscosa, Punica granatum, Hypericum spp.. etc.
arg some of ihe common shrubs.

Drey temperate forests ¢

These type of forests are found on both northern as well as
southern aspects of Pir Panjal and in the Kashmir valley, Conifers.
like Cedruy deodara, Pinus wallichiana, Picea smithiang, and broad-
leaved trees Juglans regic, Acer pentaponicum, Celtis australiy, Aeseulus
Diefica, Fraxinus excelsior, eic. dominate these forests. On relatively
drier slopes Pinws gerardiana forms gregurious strands, At certuin
pluces it is also seen in associnnion with Ouereus iex, Berwla wtilis
and Rhododedron companufatum,

Other trees found in association of these are Fraxinus xanthasvioides,
Riviy snecedansa, Glea cuspidara, Fistacia integerrima, ete. The common



shrubs in rthese forests are Artemisia maritima, A, valgaris, Daphine
olecides, Kosa webbiana, Berberis spp., Roviea calveing, Lowicera
angustifolio, Sophora moilis, Abelia wriflora, etc.

On the south facing slopes of Sind and Liddor valleys shrubs,
like Parrotiopsis jacguemontiong, Rosa webBiana, fndigofera gerardion,
species of Berbers, Cotoneaster, Viburnuin, ete. form prominent sssociaiion,
Pavrotiopsis jaeguemontianag is also abundant in some degraded Pinus
warllichigna forests which have suffered the parasitic attack of Arcenfitofin

P TNNEESS IR s.

The commen grasses in these forests are Agrapyran lorgearistanim,
Agrostis aiba, Eragrosils nigra, Phleum arenarinm, Seiaria viridis,

etc.

Meist temperate foresis ;

In these torests temperate species, like Rhododendron arboreum,
Lyonia ovalifolia, Quercus teucotrichophora, Hex dipyrena, Litsea wmbrosa
var. consimilis, etc. are very common. This association 18 more common
in the erstwhile Jammu province particolarly the Trikuta hills and
higher reaches of Kathua District. At other places Alnus nitidn, Diospyros
lotus, Aesculur indica, Plaranus orienralls, Acer caesium, A. cappadecicum,
Robinia pseudoacacia, Juglans regia, Picrasma quassiaides. Randia
tetrasperma, Ulmus wallichiana, Buxus wallichiana, Quercus dilataia,
Symplocos paniculaia, Prunus spp., Coryluz jacguemonthi, Populus ciliata,
ete. are frequently met with, The coniferous species appearing al this
altitude are Pirus wallichiana and Cedrus deodara,

nepalensts, ndigofera heterantha, Inulo cuppg, Viburnam cotintfolium,
Sercvcucea pruniformiy. Syringa emodl, Daphne olecides, Skimmig
anguitilia, Pyracanihe crenwlota, Buddleja panicnlata, Ribes orientale,
Philudeiphus tomeniosus, Spiraca spp., Coioneaster spp., etc.

The ground (luar o this region is adomed by species of Angmone,
Aconitum, Polvgonum, Impatiens, Delphinium, Gervanium, Poreniilia,
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Primpta, Yeleriana, Pediewlaris, Goalium, Silene, Iris, Liovdia serating,
Narhelirion thomintanem, Eredivm clewtarivm, Dipsacus inermis.
Morime longifidia, Rostraria crisiata, etc,

Among the more common clitmbers and twiners meniwon may he
made of Gultwm verurn, Codonopsiy ratundifelia, Hedera nepulenyis,
Polygonum dumetorum, Rosa spp, Clematis spp., Cusento spp., Dioscorea

spp.. e1c.

The aguatic and marshy vegetation includes Nymphaeo
atha, Nelumbo nucifera, Ewryale ferox, Ronunculus trichophviius,
Caltha palustres, Myriophyfium spicarem, M. verticiliatum. Menvanrthes
rrifoliate, Spirodela polyrhiza, Butomus wmbellatas, Potamogeton spp.,

(] Eu

Berberis huegeliana, B. rayleana, Cotoneaster lambertil, Delphininm,
hctnatium, Onopordum acanthium, Tricholepiy karensfum, Senecip
velgariy, Cousinia minuta, Xanthivm spinosum, Lavatera kashmiriang,
Polygonnm pactficum, Potamogeton filifolius, Listera ovata, Galium
pursiense subsp. anglicem, etc. are some of the inleresting or rare
species found within this altitude,

Subulpine forests :

These forests are usuelly found between 3000-3500 m altitudes.
In valteys and slopes, where conditions are favourable, the typical
west Himalayan coniterous forests comprising Ables pindrow, A, spectabiliy,
Cedrus deodara, Pinuy watlichiung, Taxus wellichiung and occasionally
species of Juniperus are a common sight. In drier places, however, an
association of Pinus gerardiana and Juniperus is more greparions,
Intermixed with these conifers, the common braod-leaved species in
these forests are Quercus semecarpifolia, Betula utilis, Acer sterculiaceum,
ete. Other species commonly seen in these forests include Rhododendron
campanuiatm, Viburnum cotinifolium, V. nervosum, Ribes emodense,
R. glaciale, Rosa macrophyila, R. serivea, R, webbigna, Coloneaster
acuminatus, C. cashmiriensis, C. prandist, C. duthiteanus, C. falconeri,
Miptunthus nepalensis, Salix pyenestachya, 5. denticuluatg, 8. disperma,
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Berberis jaeschikeana, B, kashmiviane, Senecio lagetus. oo Osmiundu
claytonicna 15 most common fern in these forests,

Alpine forests :
v -1 -

Such vegetation is peneraily found above 3300 m. The most
commonly encountered plants i these forests are Juniperny indica,
Khadodendron anthopogon, R. lepidorum, Salix spp.. etc. The characteristic
herbaceous plants in alpine zone include Allfum strackeyi, A, wallichii,
Angphatiy conforta, A, nepalenyis, A, royvieang, Asrer ayrervides, A.
altaicus, A, diplostephoides, A. faleeneri, A, flaccidus, A. himalaicus,
Bergenio stracheyi, Caltha palustris, Callianthemum pimpinelloides,
Clematis orienfalis, Corydalis casfiimeriana, C. crassifolia, C. govaniana,
C. stRcta, Ovanantiues fobatis, Dactyliv plomerate, Dunthonin cechemyrian,
Epilobium angustifolivm, E. laxum, Juncus bractearus, J. lampocarpis,
J. sphacelatus, . triglumis, Poa alpina, P. angustifalia, P. calliopsiy,
Morina longifolie, Trollius acaulis, sibbaldia cuncata, Lyovdia seroting,
Leontopodivm alpinum and many species of Acomirum, Astragalus,
Draba, Carex, Delphinium, Saussureqa, Primula, Saxifraga, Porentitia,
Sibbaldia, Polvgonum, Taraxacum, Sedum, elc.

As this zone experiences severe clirnatic variations and stresses,
the plants growing here mostly remain bushy and stunted. A number
ol them are also ephemerals adapted to ecological stress conditions of

In and along the siream beds, marzhes and similar habitat one
usuaily comes across species like Juncus lencomelas, J. membranaceous,
Caltha palusiris, Sparganium ramosum, Potamogeion natans, P luceny,
P. crispus, P. pectinatus, Triglochin maritima, Pediculariy spp., Polveonum

LT [l O
SR w

The alpine and subalpine meadows in the inner valleys of Kashmir
are locally known as 'margs’ and are charactenistically similar to ‘charande’
of Himachal Pradesh and 'bugyals' of Uttaranchal state. Lying between
the tree line and the snow line, some of the ¥famous 'margs’ in Lhe state
are Guimarg, Sonamarg, Tangmarg and Khillanmerg.
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The wee species in these margs include Acer caesfiion, Pramus
corndia, Pines wallichiona, Cedris deadara, etc. in the lower heights,

—Aties pivdrowand Picen smithiarr - the upper reaches that ultintately

culminare in te Serwda wtilis forming the tree limit. Taxus wallickiona
15 ulsn seen growing here. Indigafera heterantha, Plectrarthus rugosus,
Berberis lyeinm, Parroriopsis facquemontiona, Syringa emodi, ete.
are same of the shrubby species here. Anemene obtusiloba, Gentiana

carindta, Adonis cheysocyeihius, Ranuncuius laeius, Calthe patustris,
Corydalis falconeri, Cardaming macvophylla, Draba glacialis, Dianthuy
crinitus, Geraniur wallichionaum, Diciamnus @ibus, Lavarera kashmiriane,
Phtomis bractensa, Satvie hians, Polygonum viviparum, etc. constitute
the ground floor vegetation in these "margs”™.

Like Garhwal and Kumaon Himalaya, Beruwla utilis forms the
tree limit in Kashmir Himalaya also. Singh and Kachroo {1878) haye

reported a solitary tree of Sorbus growing above the Bemia  line.
Interestingly similar abservations have also been made in Uttar Peadesh
in the MNanda Devi Biosphere Reserve (Balodi, pers. rom.) but the

spectes in the latter case happens 1o be Pinus wailichiana.

Iy glpine scrubs @

In the trans Himalayan regions of Ladakh, Gilgit and Baltistan,
better known as the 'cotd desert’, the vegetation i conspicuous by (he
absence of naturally ocouring tree species. Whatsoever trees are seen
in these areas are introduced giong the river banks and nulighs near
the sgttleaients, These include Salix elegans, 8, afba, 3. sclerophyiia,
S. fragilis, Populus caspica, P. euphratica, P. nigra, P. ciliqta, P.
angustifolia, P. balsamifera, eic., which are important source of fodder,
fuel and timber for the local inhabitants. Other species found are
Myreama elegans, Hippophae rhamnoides, Rosa webbiana, Tamarix
gullica, Elaeagnus hortensis, Caragana pygmdea, Ephedra perardiana,
Artiplex crassifolia, elc.

The natural vegetation occuting here mostly conform to sublropical
semi-tlesert type or the ‘Ariemisia steppe’ type, and comprise typival
cotd-desert elements. To ward off extreme climatic conditions these
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plants variously modify themseives. As part of their survival siraiegy,
they useally zcquire bushy and dimunitive cushion, clump or mat
forming habit and invariably develop thick hairs and deep penetraiing
rootstocks. The most common plunts met with are Nepeta flocoesa,
Fhysochlainag praeuita, Bivhersieinia odora, Hyoscyamus niger, Clcer
microphyifum, Acantholimon fveopodioides, Thylacospermum casspirosun,
Inula rhizocephala, Saussurea gnaphalodes, Corydalis flabella, Papaver
nudicaute, Gentiana algida, Arenaria bryophylla, Cheineya cunealo,
Dracocephalum spp., Draba spp., Chorispora sp., Stipa spp., Azrragalus
spp., ete, The large sandy stretch of Pang thar extends to miles together
and dominated by Caragana pygmaea is also a peculiarity of this

region.

Tricholegis tibetica, Lancea tibetica, Stachys tibetica, Stracheya
ribetica, Euphorbia tibetica, Nepera rikerica, Hedinia tibetica, Riteum
riheticum, Tanacetum tibeticum, Actinocarya tibetica, cte, perhaps point
oot towards the affinity of the flora with Tibet. Plants like Caprellua
bursa-pastoris, Stellaria media, Capparis spinosa, Peganum harmald,
Tribulus terrestris, Verbascum thapsus, Cerarophyilum demersum,
Zannichellia palustris, etc. are common with the lower regions. Some
of the species, like Macrotomia benthami, Aconitum heierophylium,
Oxyrig digyng, Hippophae riberana, Coltha palusiris, Podophyllium
Hexandrum, etc. are common with the temperate regions.

In the Deosai plains towards the Karakoram, where the mean
altitnde is above 4000 m, an Artemizia-Tanacetum dominated vegetation
i5 encountered. North-sast and south-easi of Leh, around the brackish
water lakes of Pangong Tso and Tso Morari the vegetation agarn comprises
alpine steppe species belonging Lo Cardagana, Artemisia, Krascheninnikovia,
Oxytropis, Porentilld, Stipa, Myricaria, etc. During comparatively wel
pertod, the common alpine herbs in these areas helong to the species
of Aster, Delphinium, Gentiana, Leontopodivm, Primula, Sedum, Thymus,
etc.

The aquatic and marshy vegetation is represented by Ranuncufus
irichophylius, Hippuris vulparis, Limosella aguaticq, Ranunculus
avperbareus, Ceratophyllum demersum, etc. Glaux maririma, 2 plan
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gencrilly tound in sait waler lakes ¢lsewhere, has interestingly been
reported from the fresh water lakes of Ladakh,

Astrapalus zanskerensis, Trachometum venetunt, Poa surugn,
P murkprafif, Thermopsis inflata, Saussurea bracteata, Kengia munica,

Mitula spicgta, etc., are some of the otherinteresting species found in

vold deserts,
The gymnosperms in this region are represrnted by 6 species of
bushy Jumiperus and medicinally impartant Ephedra gerardiana,

Botanical explorations

T wwan o [ 1 'r..r__L. . r .
LU e PedallIUT B

Jd
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Stewart (19?9 1932] and Nair £ af. (1996), Dr. William Mooreroft, a
British veterinary surgeon made the first botapical foray in the state
during 1820-22, He collected 23 botanical specimens from the Ladakh
region and sent them to Nathaniel Wallich at the then Royal Botanic
Garden, Calcutta for identification. Victor Jacquemont, representing
ihe National Museum of France, was the first bolanist (o visit the
vul}ﬁjf' uli‘-.'.‘r'r.’LE,u Poonch im 1831, But he did not survive ”'-"'E- i spe
through the publication of his excellent collections, which was later
excoured by Camhessedes and Decaisne in 1E44 {see Stewart, 1G82).
Jacquemont was followed by G.T. Vigne (1834), Carl von Huegel
(1935}, H. Falconer (1937). Vigne returned to Kashmir valley again
in 1938 and made extensive collections in Deosai plains near Drass
and in Astore valley il 18392, JLF. Royle got his specimens from
Kashmir through his collectors during 1835-3% and poblished the first
accognt on the flora of Kashmir in 183%9. J.E. Winterbottom made
coliections from Astore, Skardo, Gurez. and Gilgit arca in sodth-western
Kashmir in 1846, while. Thomas Thomson (1847) made collections
from Leh, Dras, Kashmir valley. Jammy, Kishtwar, Bhaderwszh, 1he
valleys of Nubra, Shyok and Zanskar, and Karakoram and bhevoend.
Henry Strachey atso made collections from Ladakh and upper Indus
valley, William Munro mostly collected grasses in the state in 1848,

I.H. Lance, of Bengal Civil Service. collected in Dras. Luadakh and
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Kashmir in 1849, Sir 1.D. Hooker and T. Thomson instituted genus

fancea 1n his honour,

Prominent among those, who explored the flora of Kashmir in
the later half of the nineteenth century, are Schlagintweit (1835-37).
J.L. Stewart {1868), Henderson and Hume (1873). Henderson and
Hlume recorded 276 plants from Ladakh in Their book Lahore ro Yarkand

published in 1873 (Nair et al., 1996). C.B. Clarke made extensive
explorations across Kashmir from east to west up to Gilgit during
1876, and also made collections from Jammu region, J.E.T. Aitchison,
a Civil Surgeon, made collection from Astor and Ladakh in 1873, D.
Brandis of Indian Forest Service collected in Kashmir in 1874, Maj,
John Biddulph of the Indian Army collected from Gilgit area between
1879-81, while Col. H.C.B. Tanner explored Astor and Gilgit in 1880,
Maj. G.M. Giles also collected in Gilgit during 1885-87.

J.F. Duthie from the Botanical Survey of India made extensive
colelctions in Gilgit and Baltistan during 1892-93 and published his
observations in detail in the Records of the Botanical Survey of India
(Duthie, 1893-94). Other notable palnt collectors in Jammu & Kashmir,
towards the close of nineteenth and early twentieth century, had been
Col. McLeod, E.W. Trotter {who mostly collected the Pteridophytes),
McDonel, Ward, Osmaston, Inayat Khan (Duthie's collector), Prof.
P.J. Bruehl, R.B. Keshvanand, Alfred Meebold, Filippo de Filippi,
Duke of Abruzzi, Lacoste, Kashyap (who mostly collected liverworts),
Mrs, Visser-Hoof, Prof. Wim Liliie and Rev. John Garret, W.N. Koelz,
Dre. Arnold Scheibe and Gerhard Kerston, Carl Troll (a member of
German-Austrian expedition to Nanga Parbat in 1937}, R. Scott Russell,
etc. The most prominent explorer and plant collector in Jammu &
Kashmir during this period, however, had been R.R. Stewart of Gordon
College, Rawalpindi. Between 1912 and 1947, Stewart extensively
collected in several parts of Jammu, Kashmir valley, Ladakh, Gilgit

and Raltistan, During some of these visits, even Mrs. Stewart algo

accompanied him.

In the post independence era, among others, the mention may be
made of Col. R.N. Chopra, R.L.. Badhwar, L.D. Kapur, M.L. Dhar,
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Y.K. Sarin, B.K. Kapahi, T.N. Srivastava from RRL, Jaummu: Prof,
ALK, Kaul, B.M. Sharma from Jammu University, Prof, P. Kachroo,
Uppeandra Dhar, B.L. Sapru, A, Navchoo, A R. Nagshi, G.H. Dar,
G.N. Javeid, A.M. Kak from Kashmir University, Srinagar; Oleg Polunin
{an English schoal teacher), K-M. van Joest (a Dutch expert on Turasacum),
M.K. wali, 8.N. Tiku, etc. who collected from different parts of ihe
state and significantly contributed to our knowledge of the flora of

Jammu & Kashmir,

With the reorganisation of the Botanical Survey of India and the
establishment of its Northern RﬂgmnaI Circle at Dehra Dun in 1956,

the EHP!D[E[IUII ACiivITIES In
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mention may be made of T.A. Rao, M.A. Rau. A.S. Rao, N.C. Nair,
U.C. Bhattacharyya, M.V. Viswanathan, J.N. VYohra, B.D), Naithani.
P.C. Pant, B.P. Uniyal, B.M. Wadhwa, P.K. Hajra, 5. K. Murti, R.R,
Rao, S, Kumar, B. Balodi, Surendra Singh, D K. Singh, S.K. Srivastava,
Amit Chavhan, etc. In recent years sciennsts from Field Research
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also been ondertaking plant exploration and collection in different
valleys of Ladakh region and have significantly contributed to Indian
herbaria.

Botanical studies

The first floristic account of the state of Jammu and Kashmir
cumes through Joha Forbes Royle's (1833-39) publication fifustraiions
of the Boiany and other branches of the Natural History of the Himalayan
Mountains and of the Flora of Cashmere. Subsequently, Duthie (1893-
94}1 Meebold (19[}9}, Stewart (1916-17]. Bamber l:ig'lﬁ}l, Cﬂ"r’ﬂl’l[l‘}-‘
{1923-30), Blarter {1927-29), Lambert {1933), Muokherfee (1940), Penpall
{1943}, Rao (1960, 1961), Singh {1970Q), Rau {(1973), Kachroo (1993
and many others made notable contribuiion 0 our knowledge abouwt
Floristic diversity of Kashmir. Besides, a number of repional fioras
covering different physiographic, administrative or ecological units of
the state (Singh & Kachroo, 1976; Kachroo, Sapru & Dhar 1977;
Sharma & Kachroo, 1981; Dhar & Kachroo, 1983, Kaul, 19%6: Sharma
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& Jamwal, 1988; Kapur & Sarin, 1990; Singh & Kachroo 1992; Singh,
1.B. & Kuchroo, 1994; Khullar, 1994, 2000; Navchoo & Kachroo,
1995; Swami & Gupta, 1998; Murti, 2000}); check-lists (Karthikeyan
et al., 1989; Ara & Naqshi, 1993; Ara et al., 1995; Dar & Kachroo,
1982 Dar er af., 1983; Gupta & Kachroo, 1985: Javeid, 1968, 1979;
Kupoor et al., 1964; Kapoor, 1968; Kaul, 1972: Nagshi er al., 1984;
Kapur, 1985; Singh & Wafai, 1973; Stewart 1967, 1967a, 1972; Sanjappa,
1992) and the revisions and monographs (Raven, 1962; van Soest,

1961, 1963; Grierson, 1964; Kazmt, 1970-71; Deb & Das Gupta, 1981:
Chakravarty, 1982; Munshi & Javeid, 1986; Nagshi & Javeid, 1987;
1990, 1992; Purohit & Panigrahi, 1991; Mathur, 1994; Ghora & Panigrahi,
19935, Kumar & Panigrahi, 1995; Hajra et al,, 1995; Dikshit & Panigrahi,

1998; Jagtap & Singh, 1999), etc. have significantly contributed to
our knowledge of the floristics of Jammu & Kashmir.

Interestingly Flora of Pakistan, currently being edited by E.
Nasir and 8.1. Ali, also provides significant insight into the fiora of
the state. Besides, the new Fiora of India, being published by the
Botantcal Survey of I[ndia (Sharma & Sanjappa, 1993; Sharma &
Balakrishnan, 1993; Sharma et al., 1993; Hajra et al., 1995a, 1995b,
1997; Singh er ai., 2000), provides up to date nomenclature, taxonomic
description, pherology, distribution, etc. of flowering plant species
from the state belonging to families Ranunculaceae to Moringacede

and Asteraceae.

The contributions include several new species and a number of new
records, both for the state of Jammu & Kashmir and for the country from
the state {Ghildyal & Bhattacharyya, 1986; Wadhwa, 1986; Chowdhery er
al., 1990, 1992; Pant ef al., 1994; Dar et al., 1995; Dhar & Naqgsht, 1976;
Kumar & Balodi, 1987:; Kak & Javeid, 1976).

Apart from the above, a number of contributions have also been
made on vegetation and ecology (Rau, 1974; Bhat, 1982; Kaul &
Sarin, 1982; Kaul, 1983; Dar & Kachroo, 1983; Dar et al., 1983a;
Kapur & Sarin, 1986; Bhat & Kaul, 1989), endemism {Dhar & Kachroo,
1983a; Dhar er al., 1987, Navar, 1996), aquatic plants (Kak, 1983,
1985a, 1986, 1990), medicinal, ethnobotanical and other economic
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plunts (Sarin. 1965; Kapur & Sarin, 1977, 1982, 1984, Kupoor, 199
1990u; Raul er of, 1531 Srivastava & Kupahi, 1993; Chaurasia &
Singh, 1996-2001; Chaurasia et af, 1988, 1999, 1999a, 2001 Kaul
1997 Balodi & Singh, 1997, Vishwanathan, 1996 Nagshi & Aman
200113 and rare and threatened plants (Jain & Sasiey, 1080, 1984 Dar

& Nagshi, 1934, 2001; Nayar & Sastry, 1987-1990; Chaudhury &
Rao, 2002),

Apart from rthe macrephytes, other group of plants, viz. algic
{Kant & Vabhra, [999), fungi {Qasba & Shah, 1991), bryaphvies (Dixon,
1926; Brotherus, 1928 Kashyap, 1929, 1932; Robinson, 1965, Kayi
& Dhar, 1308 Srivastava, 1979; Chopra & Kumar, 1981; Vohra, 1983,
pteridophytes (Beddome, 1883, 18392; Hope, 1903; Stewart, [945, 195],
L537; Javeid, 1965, Kapur, 1985; Khullar, 1954, 2000) and gymaosperius
{Dhar, 966, 1V68: Sahni. 1900, See also Dar er af, 2002) have also

tecelved considerable attention in the state of Jammuo & Kashmiy

Floristic diversity

The topographical divisions of Jammua & Kashmir, each with
distingr phytoclimatic conditions together with the confluence of flurisiic
eiements from nat only neighbouring central Asian moontains of Pamir,
Hindukush und Karakoram, but also the Mediterranean regions and
tar of countries as well have topether contributed to the richnesy of
florislic diversity in the state. Sharma and Kachroo (29813, Vit Jee e
af, (1989} and Kachroo (1993) recorded 506 species from Jaminu,
3054 species frum Kashmir and 800 species from Ladukh respectively
(see afeo Awasihi, 1997, Besgides, Dur er of, (20002) recorded 12 Species
of Gymuosperms {excluding 14 cuitivated taxa} and 90 species of
Pteridophytes from the state. He also recorded 221 taxa of Bryophyies.
423 fungi and 636 algae. In a recent review ol the floristic diversity
and cunservuriun strategies En Jammu & Kashmir Eingh et af. {199&:}
ol Angiosperms, 19 species tn & genera and 4 families of G}mnmpcnm
and 16 species tn 34 genera and 31 famiiwes of Preridaphytes, This
amounts to about 24 per cent of the total species in these Lroups
recorded from the country (Karthikeyan, 2000; Sharma & Singh, 200H .
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Floristicully, therefore, Jammu and Kashmir represents a megadiversity
state comparable only with the east Himalayan states of Arunachal
Pradesh and Sikkim (Singh & Hajra, 1996; Chowdhery, 1999; Singh
& Chathan 1999),

As per the data presented by Singh er al. (1999}, the proportion
of Dicotyledons to Monocotyledons in the state is approximately 5:1
at family fevel, 3.7:1 at generic level and 4:1 at species level which
compares well with that in India, viz. 4.6:1, 3.3:1 and 3:1 respectively.
The over all genus to species ratio in the flowering plants of the stute
is 1:3.5 as against 1:5.6 in India.

It was deduced from the above data that 12 families of the
flowering plants in Jammu & Kashmir have 100 or more species,
whereas 133 families are represented by up to 10 species onty. Similarily
only 2 families in the state were reported to have 100 or above genera

while 164 of them are represented by up to 10 genera only.

An interesting aspect of the floristic diversity of Fammu & Kashmir,
is that, apart frons the families represented by just a single species in
India as well as the Jammu & Kashmir, a number of families are
represented in the state by 40 per cent or more of their total species
hitherto recorded from India, viz. Alismataceae (57%), Apiaceae (43%),
Asteraceae (53%), Basellaceae (100%), Boraginaceae (50.7%), Brassicaceae
{85.5%), Callitrichaceae (67%), Caprifoliaceae {50%), Casuarinaceue
(50%), Caryophyllaceae (92.6%), Chenopodiaceae (70%), Coriariaceae
(50%), Crassulaceae {(50%), Datiscaceae (50%), Fumariaceae {32%),
Gentianaceae (40%), Geraniaceae (70%}, Illecebraceag (73%), Iridaceae
(81%), Juglandaceae (100%), Malvaceae (45%), Menyanthaceue (160%),
Nymphacaceae (100%), Onagraceae (71%), Orobanchaceae (50%),
Papaveraceae (59%), Plantaginaceae (92%), Polygonaceae (67%),
Pontederiaceae (100%), Potamogetonaceae (83%) Ranunculaceae (55%),
Salicaceae {04%), Tamaricaceae (50%), Valerianaceae (67%), etc.

Similarly, apart from the monotypic genera or the ones represented
in Indiy and the Jammu & Kashmir by just a single species, a number
of genera, such as Allium (34 species), Potentilla (50 species), Waldheimia
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(3 species), fragopogon (5 species), etc. have their cen| Per el
represeatation m the stile (see afso Singh & Hajra, 19963,

Apart from the above, the state of Jummu & Kashmir also ahounds
tn rich genetic diversity of agri-horticultural crops like Pyrus, Prumus.
Sorbus, Rubus, Ribes, Hordeum, Etymus, Eremopyrum, Aveng, Aeg ilaps,
Alliwm, Lepidium, Carum, Linwm, Cicer, Cucumis, etc. The Srong
linkages and contiguity of Indian gene centre with other rich locii of
crop diversity, such as central and western Asia, coupled with the
influx of germplasm in the past from the Mediterrnean repion has
enarmously augmented the crop genetic diversity in the stute including
the focally selected variabilities {Arora, 1994), Some of the wild relatives
of the crop plants  ocourring in Jammu & Kashmir are shown in

Tahle 2,

Table 2 ; Some crop genetie resources of Jammu & Kashmir
(source : Arora, P9%d),

Crops Species
Cereals un Leersia wryzoldes, Avena faria, A, srertlis subsp,
millets fndovicianc, Aegilops tauschii, Digitaria sanguinelis,

D. cilfaris, Hordeum murinim, H. bogdanii, Flvnis
nutans, E. seinicostatus, E. lougearistams subsp,
canaficwlatus, E. jecquemontil, E. cognatus, Penniseton
orientale, P. lunainm, P. flaccidum, Secule cereale

eI,

Pulses Lathyrus aphaca, L. humilis, L emodi, L. hirsums.
L. pratensis, L. sphaevicus, Cajunuy crossps. ¢
scarabpenides. Vicla monantha, V. sativa, ¥ vepiun;,
V. terwifolia, V. bakeri V. rigidula, Cicer ricraphviiion.
Vipna radieta var. sublobata, eie,

Fruits Mualus baccata, Pyrus pashia, Prunus cerasierd
- F
P. prostraia, £ tomentosa, P, COrnuta, Fruguria

nubicola, Duchesned indica, Rubuy antensifsr &

--------- LES -
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Crops

Species

Vegetables

1 sceds

Fibres

Spices and

condiments

Others

uimifolius, R. biflorus, R. ellipticus, R. niveus var,
pauciflorus, R. pungens, R. pedunculosus, R. irritans,
R. saxatilis, Elaeagnus parvifolia, Ficus spp., Morug
spp., Ribes glaciale, R. nigrum, R. alpestre, R
himalense, Ziziphus spp., etc.

Cucumis hardwickii, C. callosus, Luffa echinaia,
L. graveolens, Abeimoschus manihot, Selmum incanum,
Trichosanthes himalensis, Malva neglecia,
Chenapodium  spp., Amaranthus spp., Eremurus
himalaicus; Dipsacus inermis, Aflium spp., Trigonella
gracilis, T. pubescens, T. emodi, T. cachemiriana,
T. corniculata, Mucuna spp., etc.

Lepidium apetalum, L. latifolium, L. virginicum,
! capitaium, Brassica napus, B. nigra, Linum strictium

subsp. corymbulosum, L. perenne, etc.

Bauhinia vahiii, Cannabis sativa, Hibiscus cannabinus.
Linum perenne, L. strictum subsp. corymbulosum,
etc,

Allium carolinianum, A. humile, A. fedischenkon-
num, Bunium persicum, Scaligeria stewartiana,
Foeniculum vulgare, eic.

Saccharum filifolium, Miscanthus nepalensis, etc.

Asteraceae with 109 genera and 481 species (excluding the infraspecific
taxa) is the largest flowering plant family in the state (Singh er al,
1999, Singh & Mathur, 2001), whereas 50 families, including monotypics
like Adoxaceae, Hippuridaceae, Sphenocleaceae, Butomaceae, are represented
by just a single genus and species. Similarly, while Poaceae with 129
genera is the largest family by virtue of number of genera, 83 families
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including  maonagenerics, ke Aponogetonacease, Biebersteinincese,
Callitdchaceae, Casuarinaceas, Conanacere, Ceratophyllaceas, Cuscutaceac,
Moringaceae, Najadaccae, Nelvmbonaceae, Plargnaceae, Leeuceue,
Paconiaceae, Typhaceae, Scheechzenaceze, Sparganiaceae. etc.. are
represented in the siate by a single genuos only. At a lower [axonomic
level, Teraxacum wilth 72 species 18 the largest genus in Jammuy and
Kushmir, whereas ca 633 genera, including eq 27 MOnOTYpIcs, viz.
Aplada mutica, Boenninghausenia albiflore, Butomus wnbellatus, Caesuliq
acillaric, Celebrookea appositifolia, Craniorome versicalor, Cydopia
wvitlgaris, Desmostachye bipinnara, Gontscharovia popovii, Hemiphragme
heterophytium, Hyprorzya aristate, Lawsonia inermis, Lygeum spartum,
Mifula spicata, Naringi crenulota, Nicandra physalodes, Ochthochloa
compressa, Parochetus communis, Pyendpechmaonthera irmentosa,
Pyenoplinthus unifiorus, Roylea elegans, Stracheva tibetica, Thylacespernumm
caespitonon, Thyianoldena maximea, Zotaria multiflora (Uniyal & Mathor,
1904} have their representation in the state by a single species only,

Phytogeographicul affinities

The territorial contigeity of Jammu & Kashmir with central and
west Asig. having tdentival geoclimalic past, has resulted into its closer
Foristic affiniey with that of several countries of the region. While

the flora of jammu & Kashmir shows greater affinity with that of

of a number of disjunct species representing floristic elements of New
Zealand, Australia, Africa and Americy, & phenomenon indicatjve of
different events in geological and climatological history that might
have influenced the migration and even survival of floras.

According to Meher-Homji (1971} five principal floristic elements
are discernible in north-western patt o7 the Indian subcontinent, which
together with ils phytogeographic position sceounts for diverse floristic
composition of the regien. These are Mediterranean; Mediterranean
and Temperate; Tropical; Arid and General. While discussing the affinities
af Alpine and subalping flora of Kashmir, Dhar and Kachroo {1983)
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concluded”.... it appears that our flora (alpine-subalpine) leans heavily
towards Afghanistan and Central Asia, South China and Europe. But
considering the area in the West together, the affinities are surely to
Afghanistan Central Asia-South China-Axis. Amongst the other adjacent
areas Siberia, Caucasus, Eastern Himalaya are more closer”

The flaristic affinities with adjoining phytochoria, as ¢xhibited
by Kashmir flora in terms of percentage is: Pakistan (80.22 per cent),

Afghanistan (44), Iran (21.42), Europe {33.68), USSR (44.13), Tibet

FTE ARY Thime 18 17Ty wractaes Llimalaorn A8 3% an e amotaem [Tiwmealarin
Va3 ), CIRAE (00,1 4§, WEBLEIN niiMaidaya (Ve L4y al EdsEIN I1irmdiay d

(36.69) (Vir Jee, Dhar & Kachroo, 1989). Kachroo {1992), however,
provided the data for floristic affinities with respect to Kashmir flora
as follows: Afghanistan (56.37), Central Asia (43.20)}, south-west China
(38.69), Siberia.(31), Caucasus (21.69), Iran (32.81}, Europe (32.81),
plants known to be occurring in Ladakh region, 449 are common with
Kashroir, {53 with Siberia, 230 with Tadjikstan, 98 with Afghanistan,
78 with Baluchistan and 48 with Rajasthan (Kachroo, 1993). Some of
the floristic elements of Jammu & Kashmir, which are common with
other biogeographic regions within the country as well as other countries
or the biogeographic regions of the world, are enumerated below.

Species common with eastern Himalaya

Gypsophila cerastioides , Oxygraphis endlicheri, Ranunculus diffusus,
Thalictrum reniforme, Rubus niveus, Hypericum elodeoides, Rhododendron
arboreum, Verbascum thapsus, Lonicera angustifeiia, Eupatorium
adenophorum, Sonchus asper, Foa annua, Artemisia biennis, Saussurea

obvallata, Saussurea simpsonianag, Aster diplostephioides, etc.

Species common with central India :

robusta, Sida cordifolia, Helicteres isora, Crotalaria albida, Indigoferu
cassivides, Butea monosperma, Dalbergia sissco, Cassia fistula,
Rotala mexicana, Woodfordia fruticosa, Wendiandia heynei, Plumbago
zeylanica, ete.
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Species common with perinsnlar India ;

Harbaraea intermedia, Potentitle leschenaultiana, Cissampelos
pariera var, hirsura, Clematis gourtana, Ranunculug muricatus, Coceulus
tatrifilivs, malvasirum coromandelianum, Bombax ceiba, Aegle marmelos,
Murrava koenigii, Riynchosia capitata, Crivataric medicaginea, Desmodinm
rriflorum, Withania somnifera, Bacopa monnieri, Alternanthera pungens,

etc.
Species comman with Indo-Malavan region :

Callicarpa arborea, Vitex negundo, Ficus hispida, Oroxyium
ingdicwm, Phyllanthus emblica, Ziziphus mauritiana, Cardia dichotoma,

[ W U g & P ST PR i o o SR N PSR g ey Tl - [ ]
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bellivica, Youngia japonica, Cocculus laurifolins, eic,
Species common with Chinag

Asplenium pekinense, Dennstaedtia wilfordii, Lygodium japenicum,
Fimbristylis podocarpa, Scirpus maritimus, Saccharum spontaneum,
{schaemum rugoswm, Phragmites karka, Plantago major, Boerhavig
repens, Mallotus philippensis, Selarnum nigrum, Androsace aizoon.
Flumbago zeylanica, Primula denticulata, Thalictrum alpinum, Anemone
wirtusiioba, {Yianthus chinensis, Bauhinia variepata, Pimpinella diversifolia,
ele,

Species common with Europe !

Morus atba, M. nigra, Ficus carica, Cannapis sarva, Lriicg
wrens, Viscum atbum, Portulaca olervacea, Stelluria media, Nevmphoea
alba, Ceratophyllum demersum, Acorus calamns, Actacq sprcat, Adoxy
moscharelling, Cuscuta eurapea, Arciium lappa, Convolvuius FVERLSLS
Cynadon  dactyion, Scandix iberica, Lisaea heterocarpa, Bupfe—rururrla
rotundifelivm, Siderites romana, e,

Species common with Central Asig »

Physalis pernviana, Phryma leptostachyg, Plantege asiatica
Euphorbia antiquorim, Melia azedarach, Berchemia lineaty, Hoveni

= EFTRYp LadlFF
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dulcis, Ammannia baccifera, Epilobium palustre, Punica granatum,

efc.
Species commaon with Australia :

Blainvillea acmella, Picris hieracioides, Vittadinia austraiis, Erigeron
karvinskianus, Arenaria serpyilifolia, Capparis sepiaria, Lepidium latifolium,

Calotis hispidula, etc.

[

Species commaon with Africa :

Sida acua, Dalbergia sissoo, Cassytha filiformis, Centella asiatica,
Celosia argentea, Rotala mexicana, Rhynchosia minima, Ricinus communis,
Pupalia lappacea, Phyllanthus urinaria, Indigofera cordifolia, Oxalis
corniculata, Moringa oleifera, Polycarpaea corymbosa, Mucuna pruriens,
Corchorus olitorius, efc.

Species common with America @

Bromus catharticus, Polypogon monspeliensis, Phleum alpinum,
Phalaris minor, Echinochloa colona, Chenopodium botrys, Amaranthus
viridis, Mirabilis jalapa, Ranunculus aquatilis, Argemone mexicana,
Medicago lupulina, Lotus corniculatus, Melilotus officinalis, ete,

Endemism

The occurrence, of endemics, which is generally determined by
biogeographic provinces, unique ecosystems, and topographical as well
as climatological interfaces, is suggestive of the biogeography, locii
of speciation, vicariance, extinction and adaptive evolution of the
biota of a particular region. The geographical position, physiography
and the geological history of Jammu & Kashmir have together contributed
10 considerably higher endemism in relatively younger mountain system
(Kachroo, 1993). Conforming to the general patiern of endemism in
India (Chatterjee, 1939; Ahmedullah & Nayar, 1987}, the state of
Jammu & Kashmir also shows higher endemism in dicotyledons as
compared to monocotyledons (Dhar & Kachroo, 1983; Kachroa, 1993).
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Some of the families, which show high cndemism in Kashmir are:
Saxifragaceac (53%), Fumarizceas (52%), Violaceae (50%), Rutaceue
{30%%), Valerianaceae (50%), Dipsacaceae (50%), Campanulaceas (S0%),
Gentignacear (49%). Apisceae (45%), Scrophulariaceae (44%),
Balsaminaceae (43%) Asteraceae (39%), Prumulaceae (39%), Fabaceae
(399% ), Barberidaceae (38%), Aceracens (33%), Parmassiacene (3168,
ely, However, mast of these endemics are either schizoendemics or
Pan-Himalayan spreading across the entire length of the mountain
ranges from Afghanistan to north Myanmar, Some of the genery, which
show very high percentage of endemism in the state are Alchentitia.
fabave 83%), Taraxacwe (35%), eic. Nuyar {1990) puts ihe figure of

wital endemics in the stare at 224,

According to Nayar (1980; ree alse Ahmeduollah, 2000) there
are about 141 genera of Angiosperms endemic to India. OQff these,
while 15 genera are spread throughout the councry, 67 are confined o
Himalayas. The state of fammu & Kashmir has about 13 endemic
genera, out of which Caesufia, Colebreokes and OQugeinia are distributed
across the country, Arcyosperma, Kashmiria and Parroteipsis are conlined
1o the western Himalava, whereas the rest (Aechmarnrthera, Craniotome,
faeschkea, Miluwla, Picrorhiza, Pycroplinthus and Roylea ) are spread
across the Himalaya from east to west, Some of the endemic taxa.
pither exclusively confined to the state or found elsewhere as well
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the couniry are lisied in Table 3.

Table 3 : Some endemic Angiosperms of Jammu & Kashmir

.

Name of the taxa Distribution Remarks
APLACEAE
Eriacycla stewaritf J&K
ARISTOLOCHIACEAER
Aristolochia pnjabensis J&K
ASTERACEAE
Anapfialis kashmiriana J&K

Ridens relrgspinosa J& K
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Name of the taxa

Dustribution Remarks

Crepis naniforma

Lactuca benthamii

Lactuca kashmiriana
Olgaea thomsonii
Saussurea clarkei
Tragopogon kashmirianus
Ligularia jacquemontiana
Scorzonera alba
ATHYRIACEAE

Deparia acuta

BALSAMINACEAE
Impatiens meeboldii

Impatiens pahalgamensis
BERBERIDACEAE
Berberis glaucocarpa

Berberis huegeligna

Berberis kashmiriana
Berberis parkeriang
Rerberix pseudumbellata
subsp. gilgitica
Berberis stewartiana
BORAGINACEAE

Actinocarya acaulis
Actinocarya tibetica

Anoplocaryum brandisii

C\rnnn.‘n:‘cum ”ﬂ?flﬂ{‘llm
Arriigesrad iy JrEalrlianin

J&K

J&K, H.P.
J&K

Rare

Known through
type only

J&K

J&K

J&K
J&K

o
L]

Ty
o]

I&K, H.P.

T1&K
J&K

J&K, H.P.,
Uttaranchal

J&K Rare: known

through type only

J&K

J&K, Sikkim
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i

—_——

Nime of the taxa Distribulion Remarks
feritrichtum spathulatum J&K
vir. sparhufaium
Erftricktinm spatiiladiom J&K
VUr, Hromyonii
Hackelin mecholdil Jee K
Hackelic srewartil J&K
J&K

Heliotropium dasvearputit

e N ]
Tadl- __g_]'rnr [ENCENEREN b

Lusiocaryilin munro?
Puey
BRASSICACEAE
Avrabis tenniraseris
Dral? auhrirtaideas

Yrahn hudlowiana

Lignarfella duthie:
CATLITRICHACEAF
Callitriche fehmedianti
CAMPANULACEAE
Campenuly tenpissimg
CARYOPHYLLACEAE
Minuariia ebracteolata
FIIMARIACEAE
Corydaliy stewartif
GENTIANACEAE
Crentiang fgrwanenyis
Grentiana marginala
vir, Rugelis
LAMIACEAE,
Chefonepsis atbiflora

VET, Casfme il

] =
Jrternwl o Kk PP .n".lll'il.n'l'lrﬂhl'll‘:h"?lhl
LRl Rrddbh d nbrs Aaie Lid DRdwidelsroladd

JEEK, Sikkim
14K

A e

T&K
I&K
1&K

J&K

s

J&K

T&K

&K

j&K, H.P

J&K

J&K
Téc K

P
=
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Name of the taxa

Distributicn Remarks

LEGUMINOSAE
Alvsicarpus heyneanus
var. meeboldii

Astragalus bakeri
Astrugalus cashmirensiy
var. cashmirensis
Astragalus cashmirensis
var. falconeri
Astragalus gilgitensis
Astragalus hoffmeisteri
var. pilosa
Astragalus kashmirensis

Astragalus maxwellil
Hedysarum astragaloides
Hedysarum cachemirianum
Hedysarum falconeri

var. cachemirianum

Hedysarum microcalyx
Hedysarum pseudomicrocalyx
Indigofera himalayensis

Oxyrrapis shivai
Trigonella podperae
LILIACEAE

Allium gilgiticum

Eremurus himalaicus
ORCHIDACEAE

Neottia kashmiriana
FOACEAE
Bromus barobalianus

J&K, M.P.,
U.P.

J&K
J&K

J&K

J&K
J&K

J&X, H.P.,
Ustaranchal

J&K, H.P.
J&K, H.P.
J&K
J&K

J&K, H.P.
Uttaranchal
J&K, H.P,
Uttaranchal
J&K, H.P.
Punjab
J&K

J&K

Rare: known
through type only

J&K

J&K, H.P.

J&K

J&K
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Mame of the thxi
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Calamagrostis decora
Digiraria srewartiana

Festuca fevinge!

Festuca simlensls
Pou jagusarenyiy

Fae koelzil

Poa fadakhensis

Pna markgrafii

Foa surnana
Puccrnellia thomsonis
Purceinellia hiimalaica

Rustraria vlarkeana
Schizachyrium impressum

POLYPODIACEAE
Lepisorus intermeding

Fepivorus stewartii
FRIMULACEAE
Androsace duthieana
Androsace studiosoriim
Primula clarker
Prinutla duthier
Frimula inayatii
Primula obtusifolia

Primula reidii
FTERIDACEAE
Pterts psendo-quadriaurita

I&K
T&K

J&K Rare: known

through type only
J&K, H.P.
J&K, H.F
I&K, HP.,
U.P.
1& K
T& K
JEK
J&K
J&K, H.F.
J&K

Rare

Rare, known
through type only
J&K Rare; known

through type only

J&K,
Urtaranchal

I&K

J&K
J&K
J&K
J&K
TEK
o J&K

I
T

|
il
-

J&K, Urratanchal

J&K, H.P.
Uttaranchal
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Name of the taxa Distribution Remarks
RANUNCULACEAE
Aconitum moschatum J&K
Consolida schlagintweitit J&K
Ranunculus stewartii T&K
Ranunculus palmatifidus J&K, Uttaranchaj
Ranunculus glacialiformis  J&K
Isopyrum ludlowii J&K
RHAMNACEAE
Rhamnella giigitica J&K
Sageretia kashmirensis J&K
Sageretia kishiwarensis J&K
ROSACEAE
Alchemilla aksharmae J&K
Alchemilla brummirtii J&K
Alchemilla cecillii J&K
Alchemilla chthamalea J&K, U.P.
Alchemilla duthieana J&K Rare; known
through type only
Alchemilla gilgitensis J&K

Alchemilla kishengangensis J&K
Alchemilla kungwatenensis J&K

Alchemilla mantonii J&K
Alchemilla nicolsonii J&K
Alchemilla niltarensis J&K
Alchemilla plocekii J&K
Alchemilla rothmaleri J&K
Alchemilla samantraii J&K
Alchemilla sarojinii J&K
Alchemilla sojakii J&K
Alchemilla waltersii J&K
Alchemilla ypsilotoma J&K
Cotoneaster pilgitensis J&K H.P.,

Uttaranchal
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Name of the taxa Distribution Remarks

Cotoneaster lambertii J&K

Spiraea rhamniphylla J&K, H.P.,

Uttaranchal

Spiraea affinis J&K

Prunus bokhariensis J&K

Porentilla sericophylia J&K
RUBIACEAE

Cralium harwanensis J1&K

Galium mahadivensis J&K
SAXIFRAGACEAE

Saxifraga asarifolia J&K

Saxifraga duthiei J&K, W, Himal,

Saxifraga flagellaris J&K

subsp. mucronulata

Saxifraga lilacina I&K
SCROPHULARIACEAE

Euphrasia alba J&K

Euphrasia densiflora J&K, Uttaranchal

Euphrasia flabellata J&K, H.P.

Euphrasia foliosa J&K

Euphrasia himalayica J&K, H.P,,

Uttaranchal, Sikkim,
Arunachal Pradesh

Euphrasiaq incisa J&K

Euphrasia jaeschkei J&K, H.P.

Euphrasia kashmiriana J&K

Euphrasia laxa J&K, H.P.

Euphrasia paucifliora J&K, H.P.

Euphrasia platyphylla J&K, H.P,

Euphrasia remota J&K, H.P.

Euphrasia secundiflora J&K Rare: known

through type only

Lagotis kunawarensis J&K, H.P.

Uttaranchal
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Name of the taxa Distribution Remarks
Pedicularis bicornuia J&K, H.P.,
Ulttaranchal
Pedicularis brevirostris &K
Pedicularis canescens J&K
Pedicularis punctata J&K
Scrophularia dentata J&K, H.P.
Serophularia nudata J&K
Veronica cachemirica J&K
Veronica koelzii J&K
Veronica nana J&K Rare; known

through type only
Veronica uncinata J&K Rare; known
through type only

SELAGINELLACEAE
Selaginella pallidissima J&K, H.P.,
Uttaranchal,
Arunachal Pradesh
VIOLACEAE
Viola fedtschenkoana J&K

subsp. muzaffarabadensis
Viola jordagni var. falconeri J&K

Viola rupestris J&K
var. himalayensis

Economic plants

The Himalayas are an acknowledged treasure-house of enormous
physical and biological resources, and the Kashmir Himalaya is no
exception. The long historical and geographical isolation of the state
coupled with the diverse social and cultural traditions and practices of
its people have also helped in the evolution of rich ethnobotanical
heritage in Jammu and Kashmir over a period of time. The early

Kashmiris used plants like Desmostachya bipinnata, Hordeum, Crocus
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sativys, esanin, Benda, Amaraithus tricolor, Acorus calamus, Morus,
ere,, 10 varigus, social and refigious rites; Skimmia anguitilic, Moring
SPP., Jurinea macrocepiiala, Peganum harmala, ele., as incense: Tvprha
angistera, Parrdiopsis Jacquemeniiana, Exonymus, Cetonreaster, Aeseuly
tilica, Abies pindrow, Pronis comia, Carssa spingrum, Buxus wallichiona,
gte., for making crafts including kichenwires and musical insiruments.
Besides, a lurge number of plants were used for variety of purposes
such as toilelries (fuplons regla, Corvdalis foleonerl, Cyperuy rotundus,
Origanum vulgare, et ), medicines { nrica spp.. Linuwm wsitarisysinum,
Eteees wallichiana, Daolichos biflerus, Mallmuys philippensis, Artemisia
spp.. Limpaathemum nymphoeoides, Polygonum spp., Euplorbig
themsontang, Podophyllum hexandriem, cic), food {Paspalum

vorabiculatum, Codenopsis ovafa, Marsifea quadrifolia, Nvmphuaea

albea, etc.), building materials (Cedruy deodara, Pinus weallichiana,
ete.), culinary preparalions {Onosma hispidum, Crocus satives, Cripannm

vafgare, Cymbopogon cifrafiys], etc.

Apart from that, 2 number of plants brought and introduced by
various invaders and immigrants, that have now become permanent
denizens of the state, aiso add (o its economic plant diversity, Saffron
or the Crocur sarivey,  an lrapian element most likely introduced by
the Muphuls, is one of the many such exarples. As such, « considerably
large progortion of huge plunt diversily met in the state ure economically
impartant, yielding borh timber as well as 2 vast arciy of other products
such as medicine, food, fodder, vil, gum, tanmins, etc., collectively
known as von timber forest products (NTEFP) or minor forest products
(MFP). Table 4 shows some of the importunt economic plants of the
state, majority of which are in active use even today.

In addition, the state abounds in large number of wild ornamenta|
plants of considerable horticultural signifi h

fmperialis, Asparagus filicinus, Rosa webbiuna, R. moschata, Lavatera
kashmiriana, Geranium pratense, Bergenia ligulata, Lychnis coronaria,
Sorbaria tomentosa, Ferula jaeschheana, Aquilegia fragrans, Defpliinfun;
spp.. Corvdalis spp., Rhododendron campanulatum, Platanus arientalis,
fris spp.. Pedicafaris spp., Primula 8pp.. Saussurea spp., Gentiann
atgida, Aster flaccidus, A. thomsontl, Caltha palustris, Exigeron muftiradiatus,

mula spp., etg,
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