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PREFACE

The fascinating flora of the high altitudes in the Himalaya has
attracted worldwide attention. Royle's Illustrations of the Botany of the
Himalayan Mountains published more than 125 years ago was, perhaps.
the first baok to-give an extensive account of the flora of the western
Himalaya. There have been many more publications since then including
the illustrated works of Coveniry and of Blatter on the flowering plants of

Kashmir, These books are now out of print and are so rare that they are
not easily available even for students of specialist interest. Hooker's
Flora of British India published during the closing quarter of the nine-
teenth century described all the plants known from the area at that time.
Since the publication of this magnum opus of Indian Botany, there have
been numerous additions to the Flora and in recent years the application
of the International Code of Botanical Nomenclature has resulted in the
change of many established names of these Himalayan plants. An exten-
sive literature has been built up on the subject which is too technical for
the average reader. The Himalayan flora is not familiar to most people in
our country though they may have heard of the beauty of the plants of
these heights. There is, therefore. a great need for a popular publication
on the subject which would bring these charming plants within the
comprehension of the general reading public, students of Botany, travel-
lers and other lovers of Nature.

The author has been studying the flora of the western Himalaya
during the past ten years. As Head of the Northern Circle of the Botanical
Survey of India, he has had the opportunity of exploring the high altitude

valleys and mountain slopes in Lahul, Kulw, Kangra, Chamba, Mahasu,
Tehri-Garhwal, Garhwal and Kumaon. He has, therefore, made an
attempt to write a popular account of this flora. The subject is too vast,
the area covered extensive and the plants involved are so many thal the
present effort can be best described as only an introduction to the subject,
In the writing of the introductory chapters information available from
published literature is largely made use of besides the personal obser-
vations made by the author during his collection tours. A list of reference
works consulted is given at the end. A glossary of technical terms used in
the text is also appended; some of these terms are illustrated with suitable
diagrammatic sketches,



In the systemaiic part which foliows the popular descriptions of the

familiezs tha keve have hean constructed hasad on standard worls on the
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subject. As far as possible, only easily observabie characters are utilised
though in the case of families like, Umbelliferae, Boraginaceae and
Gramineae, it is not possible to devise suitable keys without introducing
detailed characteristics of individual parts of the flower, froit etc. The
list of species given under each genus is compiied from literature as well

as from a study of the specimens extent in the Herbaria of the Forest
Research Institute, Dehra Dun and the Northern Circle of the Botanical
Survey of India.

The line diagrams of plants illustraied are drawn from the dried
specimens preserved in the Northern Circle Herbarium and are thus
original. Mr, G. N. Madhwal made these diagrams and the author
wishes to express his thanks to him for this assistance, The photograph of
Corvdalis crossissima was also taken by Mr. Madhwal while the other
four photographs were taken by the author.

During the writing of this back, the excellent library and herbanum
facifities of the Forest Research Institute were at all times freely available
to the author and he takes this opportunity to thank the President and
other officers of the Institute for this generous help.

Botanical Survey of India M. A. RAU
Northern Circle, DEHRA DUN
Aupusr, 1974




Chapter 1

INTRODUCTION — PHYSICAL FEATURES — CLIMATE

A hundred million years ago the landscape and life on our planet
were very different froma what they are today. The Indian Peninsula
formed part of the great Asian Continent but was separated from the
rest of the land mass by an eastward extension of the ancient Central
Mediterranean Ocean, also known as the Sea of Tethys, which formed
the northern border for the Peninsula. According to palaeoclimatologists,
the climate was temperale to warm even at higher latitudes. Fossil evidence

indicates that giant reptiles ameong other strange animals reamed about
on land and the fush vegetation of the times was dominated by the conifers,
cycads, ginkgo, {erns and others, This wag the Cretaceous Age, which
according te recent estimates is suid to have lasted some 72 million years

beginning about 136 million years age and ending with the onset of the
Tertiary Period. The Cretaceous Age witnessed many striking changes in
the distribution of land and sea and in its fuuna and flora, particulariy,
towards the end of the era. The event of great significance to the Indian
sub-continent was the pradual shallowing and filling up of the stretch
of the Sea of Tethys which later formed the site for the emergence of the
great Himalayan mountain chain, The fauna and flora also underwent
dramatic changes and by the end of the Cretaceous Age, the giant reptiles
had almost disappeared from the scene and the flowering planis were
on the way to becoming the dominant group in the world’s flora,

The great Himalayan uplift which consisted of a series of violent
movements of the earth’s crust was spread over a constderable length of
time during the Tertiary Period which is estimated to have lasted for about
64 million years. The Tertiary Period has been divided inio the Palasocene,

Eocene, Oligocene, Miocene and Pliocene epochs in the order of sequence

following the Cretaceous Age. The marine sediments which were accu-
mulating in the sea bad along the northern border of the Indian Peninsula
and in Tibet since the Permian Period of the Palaeozoic era, had almost
filled up the stretcly of the Tethys giving it a contour marked by ridges
and basins by the close of the Cretaceous Age. A significant upheaval

4ppears 1o have taken place during the upper Eocene epoch. The Eocene

W50 saw the appearance of the Angiosperms {flowering plants) as the
world’s dominant flora and the dnvalnpmﬂnf 0f tha nlacantnl]l anim=le

lominant f] and the development of the placental animals

which had first appeared in the Palacocene. A very powerful upward
thrust of the earth’s crust oceurred during the middle Miccene foltowed
bY & further upheaval towards the closc of the Pliocene. During the
Miocene epoch, whales, apes and grazing animals appeared in the world

at %“TSG and the Pliocene was marked by the presence of large carnivorous
animals,
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The Alaknanda valley in north Garhwal
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The final phase in the uplift of the great Himalavan massif which
gave its present contour appoears to have taken place in the Pleistocene
epoch. This epoch which lasted for about a million years was notable for
the intermittent glacial conditions that existed in both the hemispheres.
In particular, large areas in the notthern hemisphere were covered by
extensive ice sheets. This epoch js often referred to as the ‘Ice Age’.
The glaciation had its eff¥ct on the Himalayan mountain system also in
the form of widespread snowfields and huge glaciers. It has been con-
sidered that the glaciers must have descended to altitudes =as low as
2000 m above s.1. The glacial epoch in the Himalaya has left its mark in
the form of “U-shaped valleys, truncated spurs, amphitheaters’ and
moraines which are seen in several sectors of the mountain system at
present, According to anthropological estimates, early Man appeared
during this epoch and must have “seen the last of the Himalayan uplift”
It is said that the Himalaya has risen by about 2000 m since the coming
of Man.

According to another school of thought, India formed part of the
great southern continent (Gondwanaland) and broke off from it, drifting
northwards, until it collided with the Asian land mass. The Himalaya rose
as a result of this coliision which is said to have taken place about sixty
million years ago

With an origin as described above, the Himalaya of the present times
is among the greatest of all mountain systems of the world with its famed
peaks, precipitious slopes, gorges, innumerable giaciers and the great
tiver valleys. The main rock components are of crystalline and metamor-
phic nature together with sedimentary deposits dating back to the Palec-

zru'n Arma Tha gasiaosc anr‘ nﬁ"htl'ﬂ miat wnth ars tha mata nh oo £
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products of violent igneous activity ai the beginning of the Tertiary
Period. The great rivers of the area, Indus, Sutlej, Beas, Parvati, Bhagi-
rathi, Alaknanda, Pindar and others have all cut deep gorges through
the mountain and jt is a common sight to see the extensively eroded valleys
in every sector of the Himalaya. The present course of some of these great
rivers suggests that “the rivers must have existed even before the great
upheaval took place during which the erosion of the valleys must have
Proceeded alongside with the result that ap extensive valley system had
already built by the time the mountain finally emerged to its present
hemhts " The awe ingniring sorees and the nremmtmu': mountam slopes

F 2T Ry FLAS AL LS Bt Owe SeoShe SO =Rt e To

are impressive in the extreme and some of the transverse gorges in the
western Himalaya are at places as deep as 2000 t0 3000 m and are so
HArrow that the width is only 10 to 30 ki between the summits of the
ountain on the sides (Wadia, pp. 29-30).

The western Himalaya also presents many glaciers and glacial
morainic beds, The prmnt day glaciers are, however, considored to be
only “shrunken remnants” of the sxiensive snowfields and ice flows of
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the Pleistocens epoch. The most important of them are the Pindari and

Milam glaciers in Kumaon. the Kedarnath and CGangotri glaciers in
Fl':l'!']ntlJrjl ﬂﬂj’q Tﬁh#:_nnrhu}u] +|11:|| IF.'I{'!"' “nﬂ'll:hl’l :I"uﬂh:l'{
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group, about 25 km in exterd. The glaciers in Kashmir are more numerous

and extensive and some of them descend very low reaching a lower limit
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Himalayan glaciers arc in retreat. The mordinic deposits left by the
retreating glaciers in course of tlmc get a cover of vegetation and {orm
an l-lll-j."lfll.l'-lilt hulm.a.t }Ul alﬁiﬁﬁ }uunm The lul..atul\.-.)\.luu }r,l‘nua inGt WJL]J
at high altitudes, as for example, the lake Hemkund in Garhwal also
remind us of the glacial conditions of ancient times. The morainic slopes
around such lakes af giahl&ll Ullﬁii‘i are tigh m m.l.uﬂﬁ herbs. In addition,
the high altitude slopes, screes and rocky cievices found above the tree
ling and up to the ievel of permanent snow form habitats for the present
day alping flora.

In an area which includes such a mighty mountain system with its
gorges, river valleys and glaciers and with altitudes reaching as high as
7500 m above s.1,, the climate is ceriain o vary considerably from place
to place. The vegetation of the alpine heights is influenced by various
climatic factors like rainfali, humidity, ultra-violet radiation, temperature
and winier precipiiation apari from the iopographical consideraiions
like the direction and precipitiousnass of the slopes, exposure etc. The
steep slopes in many places do not permit the formation of a fully matured
301} as the mineral seif is easily washed away along with the humus layer,
The physical characters of the substratum, therefore, assume greater
importance than even the chemical composition in determining the
vepetation on such slopes. The water holding capacity of the substratum
15 of the greatest significance. In some areas. soil erosion is alarming.
This is particularly noticcable in the dry northern valleys of Lahul,
Garhwal and other ocalities. Anne Davis, 3 mountaineer, has graphically
described the conditions in Zanskar stating that the area is “rapidly
becoming a Himalayan dust-bowl”

Rainfall is rather scanty at high altitudes, The moisture bearing
winds from the plains are drained of their moisture by the successively
higher ranges of mountains. The innermost ranges as well as the trans-
Himalayan regions have very little rainfall. In some of these places,
particilarly, in the northwestere sectors of western Himalaya, almost
desert comdlitions exist. Such dreary places which may be called alpine
deserts are seen in Zanskar, Ladakh, Rupshu, Lahul, Spiti and Kinnaur,
Detailed rainfall data are lacking for most inner valleve and passes but
the limited data available indicate that in some high passes, the rainfall
during the three months of the monsoon period may be as low as 10 to

i I-t;r_rr_vmul Al e
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*The term ‘alpine” here and in the following pages is used in a general sense
to refer to high altitudes.
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12 ¢m while during winter, the precipitation is very heavy and, very often,
the snow may block the entire valley, It has been recorded that the snow-
fall may exceed on an average (0 m at altitudes of 4500 m and much
more at higher elevations. during summer heavy rainfall, on occasions,
has been experienced at aliitudes of even 4300 m. Describing the condi-
tions on a midsummer day on Panchchuli in western Kumaon, Thomas
Weic, the mountaineer, writes “‘on the 26th July at 15,000 fi., the moascon
clouds had won the race, the blackness of thunder filling the glen. Tn
such conditions, we turned for home, the deluge beginning as we reached
the jower glacier”. On another occasion, he writes of the thunder and
lightning and heavy rain in the night at an altitude of 4800 m. Though
such heavy showers are known at high altitudes. in general, the rainfall
is rather scanty and winter snow constitutes the major part of the annual
precipitation. Winter snow remains for a long period in such localities,

Inregard to temperature, it 15 well known that it falls with increasing
altitude. Based on available records. it has been estimated that in the

. . .
wactariny Himulawva o varmtion af ahlhont 10 O far ascrh FRN
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gengrally seen and the mean annual temperature at 3500 m would be
about 6° to 8° C. There is, however, considerable variation in this regard
lion frmenan

vk rvamler Sin zrmio-co namaknwma luaid omaaars o vry el FR ek ﬂ‘nnqb 1agn ki 4
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valley. The daily fluctuation in temperature is also variable but in the

extreme northwest Himalaya, it has been recorded that it averages 56C,
The intense sun radiation prevalent at high altitudes has been described
by many mountaineers—the sun blazed from a caerulean sky”, “the
sun shone pitilessly’, *a brilliant sun shone day after day” and so on.
Harligkofer of the Nanga Parbat Expedition of 1953 writes about the
considerable sun radiation in the higher camps so that “at altitudes above
14,600 ft., any mountaineering work was impossible between the hours
10 A M. to | P.M.”. Thomas Weir describes the excessive heat and glare
which added to the effects of aititude and loss of appetite and calls it
“the poison of the heights™.

Snow storms, blizzards and extremely frigid conditions at night are
D{her F‘actors which operate at such heights. In spite of all these adverse
chqu_xtw conditions, it is remarkable that a flourishing aipine flora exists
and it 18 with such a flora that we are mostly concerned in this book.



Chapter 2
THE ALPINE FLORA

The alpine flora of western Himalaya as it exists today has had a
long history. The question of its origin does not offer an easy solution
and its study is beset with many difficulties. ¥t is presumed that the
Himalayan mountain had its own flera even before the Pleistocene epoch.
During the intermission bstween the periods of glaciation, warm condi-
tions probably prevailed in which plants and animals must have thrived
though many of them may have perished with each glacistion. In the
Himalaya, the glaciers did not reach the foothills with the result that the
vogetation of the lower belt was not affccted, Migration of floras, survival
of relicts, evolution of new species by an intermixing of different floras
and by mutation and acclimatisation of species from the lower altitudes
must have all had a role in determining the present day compuosiiion and
distribution of the Himalayan alpine flora. One of the efiects of glaciation
and its resultant climatic changes was to “‘telescope up the floristic and
climatic zones rather than to éliminate the higher values”, The weli
known plant geographer, Good, has stated further that “*by this kind of
migration the movement by which independently originating floras
become mixed so as to consist of or show elements derived from various
directions”, Polunin, another authority on plant geopraphy, writes in
a similar vein and describes the effects of such migration and consequent
mixture of floras, The preplaistmant southward migration and persistence
through the pu‘;iitﬁw“‘l‘iﬁ wpuuu arg p‘ﬁS&jmuuﬁh whish would }‘Lﬁl‘p (]
expiain the existence of ‘arctic’ plants on mouatains far to the south. In
other instances. “the simlarity to arctic conditions evidentiy enabled
propetly acclimatised plants to retreat to the mountain tops, even as
they were able to persist near the margin of the ice and follow it north™,

A study of the alpine flora of western Himalaya also reveais that a

Jarge number of species and most genera of the lower alpine belt in the
Garhwal-Kumaon sector and eastwards appear to come from Tibet,
west China and adjoining northeast Asia. Further west, the northwestern
sector of the Himalaya has been subject to considerable influence from
the adjeining floristically rich areas lecated in the Karakoram, Pamir
and further north in the Tien Shan range of mountains. Shivaram
Kashyap who conducted a number of explorations in the alpine zone of

[ I - ™ L an o N LLY Y MY +'I‘a.
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floras of the Himalaya, Tibet and west China have had a common origin
and differentiation pradually tock place as Himalaya and the Tibetan
plateaun rose from the sea level to bocome the highest rogion in the world™'.

Regarding the present day distribution of the alpine flera, in the
central and eastern sectors, William Stearn has recently discussed certain
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generai patlerns of distribution based on a study, in parugular, of two
genera, ASHiwm and Mihda, According to him the distribution of these
members has considerable bearing on the plant geography of the Hima-
laya. His conclusions have lound general support by other menographic
studies conducted in recent years on genera like, Epilobitn, Aster and
others. Stearn distinguishes ten calegories of range for montane and
alpine Himalayun species, of which the fellowing are refevant to the ffora
of western Himalaya: (a) species of western. central and northern Asia
extending into (i) Kashmir, (i} ali along the western Himalaya; (b) species
confined to western Himalaya; (¢) species of western China extending

China extending from Yunnan along the eastern Himalaya over much of
Nepal and in some instances beyond it into the Kumaon Himalaya.
Stearn has alse drown atteniion to the need for a study of the Chinese
spevies along wilth the Himalayan ones because much of the Himalayan
fiora must have ¢come trom the Chinese mountains eastward which are
oider than the Himalaya. An arbitrary line of demarcation between the
western and eastern Himalayan floras has been drawn by him along 83°
[ Long. This has been generally found acceptable for several other
genera which have been studied from the phytogeographic point of view.
These studies have revealed the various possibilities regarding the entry
of floristic efements into the Himalayan heights from the north, west
and cast. Specics whose main area of distribution is to the north of the
Himalaya are known to have entered the Himalaya either from the west
or from the east, Some of the species which were widespread in Asia in
preglacial times and had a more northern location than their present day
slations migrated south into the mountains of western China and into

western Himalaya before spreading further and colonising the entire
aren,

It is also possible that the ancestors of soma of the species which
have only a scattered distribution at present may have flourished exten-
sively during the upheaval of the Himalaya but later, due te competition
or other adverse climatic conditicns. most of them may have perished
feuving only the few scattored survivors. On the other hand, there are
also instances of plants which oceurred before the Pleistocens glaciations
having survived the glacial epochs in unglaciated areas or in mountain

pockets and which may have given rise to related species in course of

time and whose descendants spread to form the present range of distribu-
tion,

~An amalysis of the present day alpine flora in western Himalaya
indicates that there are more than 1000 spesies occurring at altitudes
ahiova 3300 to 3600 m, the arbitrary lower limit set for the alpine zone in
this work, The famiies of flowertng planis represented in this zone are
Compositae (146 species), Gramineae (135), Cruciferae (76), Scrophu-

-

)
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lartaceae (66), Leguminosae (66), Rosaceae (61), Ranunculaceas (60),
Cyperaceas (51), Saxifragacane (43), Umbelliferae (45), Gentianacene

(42), Caryophyllaceae (42), Labiatae (39), Boraginaceas (3?), Primulaceae
(35), Polygonaceae (30), Liliaceas (25), Fumariaceae (20) and 46 other

families with less than 2{) species. Among the genera, Astragalus, Carex,

Corydalis, Gentigna, Ped;cm’arw, Polygonum, Potentilla, Primula, Saussurea
and Saxifraga ave the largest with 20 or more ypecies.

While some of the species like Thlaspi andersonii, Chorispora sabulosa,
Biebersteinia odora, Christolea himalayensis, Heracleum thomsonii,
Cremanthodium ngnwm and others have 8 restricted distribution being
found only in western Himalaya ar in adjacent Tibhet, there are others

iike, Thalictrum alpinum, Ranunculus hyperboreus, R. pygmaeus, Poten-
title multifida, Saxifracq flagellgris (sensu lato), Sedum roseqg, Oxyria
digvna, Triglochin palustre and several others which enjoy a world-wide
distribution in both the alpine and arctic localities. Some species like,
Thylacospermum rupifragun. Clcer soongaricum, Physochiaing praealta
and Lamium rhomboideum extend northwards to the Central Asian high-
lands, Senecio coronopifolius, Nepeta suping and a few others are distri-
buted westwards to Afghanistan, Iran and the Caucasus. There are many
species distribnted all along the Himalaya from west to east. Gueldens-

taedtia  himalaica, Astrapalus  strictus, Saussurea leontodontoides,

Cicerbita macrorhiza, Picrorhiza Kurrooa and others are in this category,
Aletris paue Jﬁnrn Anemone rrmmnfnr and d mnfnhn are among the specieg

Fapl il =L rkF fRaANE L. Fer =

which are found in west China and also throughout the Himalaya as far
as west Kashmir.



Chapter 3
THE ALPINE HAEITATS

In the present work, the lower limit of the alpine zone has been
arbitrarily taken as 3300 to 3600 m abeve sea level. On account of the
widely different conditions that prevail in the various sectors of western
Himalaya, it is very difficult to say at what altitude the alpine zone begins.
In some localities where the glaciers descend to lower levels as in Kashmir
or where the winter snow remains iz deep pockets, alpine flora may be
seen even ai altitudes of 3000 m or less. At the upper limit, plant life is
seen generally up to 5600 m though, excoptionally, some plants may

Aconr avan hiohare l._'lnn arine nlonte have haan callacte) aOnoar rqcrnnc at
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altitudes above 6000 m. The record for western Himalaya is perhaps
held by a eruciferous plant, Christoleq himalayensis, a specimen of which
wne collactad ot an aliitnds AF £3W m by Cardial Qianh Aurino the Ad

FY R W Lishplipll ClL Skl dlllfUGE G DoV I L SUTGHRL RFLLES L QLI Nhifm WlRW A¥EW

Kamet Expedition of 1955. This small crucifer was found on lovse micace-
ous sandstone on the sunny aspect of a ridge. Flowering plants have also
been seen at altitude of 6000 m or more in the Mt. Everest region.
Zimmerman who accompanied the Swiss Everest Expedition of 1952 has
been quoted as having seen an drenaria, a tufied Androsace and another
small Saxifraga or Sedum at the foot of the Lhoise glacier and he
believed that “he had collected the highest plants in the world”,

The alpine zone is generally considered to begin where the tree zone
ends. This is also cailed the ‘timber ling’. A fringe of shrubs may be seen
in some places and in others, continuous or scattered dwatf or gnarled
trees may be present meedlamly abova the iree lme. In the absence of

and snow storms and as such the stunted trees often show a characterlstw
wind-swept or snow-swept appearanca. Birches, Rhododendrons and
willows, among others, may be seen in such situations.

The high level conifers, species of Abies, Picea, Cedrus and Pinus
reach their highest limit at altitudes around 3600 m above s5.l. Among
the broad leaved irees, the oak (Quercus semecarpifolia)y and the birch
{Betula utilis) which are often found as associates in conifer forests also
reach this altitude. Above this altitude, in many localities, Betula utilis
may be found in pure stands or in association with a Rhododendron
(R. campanulatum). The shrubs found above the tree line are usually
species of Berberis, Myricaria, Lonicera, Rhododendron, Salix and a
dwarf conifer, Juniperus. In the more favourable areas where adequate
water is available, the Rhododendrons are frequently seen along with
Berberis, Lonicera and others. In the drier inner valleys where the vegeta-
tion is of a scrub type, the chief components are species of Arfemisia,
Atragalus, Caragana and Ephedra. The Junipers are generally sesn on
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An alpine scrub in Kumaon
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The Himalayan Birch (Betwla utilis D, Don) at the entrance to the Valley
of Flowers in north Garhwal (alt. 3600 m)
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limestone. In extreme northwest Garhwal, in the bleak northern Lahul
valley, in the interior of the Sutlej valley and in Spiti where precipitation
is very scanty, the vegetation is closely similar to that of the Tibgtan

highlands; more so is the case with the Trans-Himalayan sectors of
Ladakh and Zanskar. In the alpine shrubby zone, if 18 common to see
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branches spreading over a considerable area; often they are closely
packed together. Topography and disposition of the slopes are important
factors jn determining the composition and cxfent of distribution of the
shrubby species. In northern Kumaon, for example, Rhododendron
anthopogon, an aromatic shrub, is particularly common on the northern
slopes whereas the vegetation on the southern slopes is more xeric in
chatacter with the presence of Cotoneasters, Ephedra, Juniperus and others.
A similar topographic distribution bas also been recorded by Polunin
in west Nepal where the north facing slopes are forested with Abics
and Berulg and the dry and sunny southern slopes support herbs, grasses
and scattered bushes of Juniperus.

Above the tree line is usually present a grassy belt with lush meadows,
prassy slopes and flower 1aden pastures. One often finds many prosirate
shrubby species like willows, heathers and, here and there, grassy tussocks
with bare soil between them. These pastures, meadows and grassy slopes
form an important habitat for alpine species, and may occur higher
than the shrubby zone or alongside it. The herbs are dominant here and
include many species well known for their atiractive flowers. These
herbs are mostly pereanial and show weill marked preferenco for altitudes.
They exhibit also a very interesting cycle of growth. Referring to the
Valley of Flowers in Garhwal, Smythe, the well known mountaineer has
wiitien, “in the Bhyundhar Valley, I saw ground thai was so closely
packed with fritillaries that it scemed impossible that other plants could
grow, yet when the fritillaries had died down, they were succeeded by
ather plants such as Porentifla which grew equally densely., And this
¢ycle persisted throughout the summer, one plant being replaced by
another with perfect precision”. This is true of many other localities, At
alpine heights, with the melting of snow late in May or early in June, a
profusion of early summer floweting herbs appear, among them, several
Crucifers, Primylas, Anemones, and Saxifragas and later in summer and
towards autumn appear the Gentians, Swertias and others with the
Saussureas attaining their best development late in automn.

Another aspect of interest is the strange association of some piants,
imyll}le‘ _que:ies, “thﬂrput':!ﬂe Orchis loves the near presence of thistles?’
Lleseriing Lamiiuim rhomboideum, Moddic says “they hid in coy clusters
on the north facing slopes of the Khingur in the shelter of rock or
Caragana bush and there was nothing prettier here”. This was at Khingur
Pass (alt, 5000 m) in north Kumaon. The present author saw a similar
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association, in north Garhwal, of the beautiful, delicate blue Corydalis
(c. cashmeriand) growing in the midst of tussocks of a grass (Danthonia
8p.) which is not grazed by cattle.

The alpine grassy meadows form a lush carpet in many localities.
One of the preitiest examples of such mead was in north Garhwal is
Lakshmiban on the right bank of the Alaknanda river facing the Vasu-
dhara waterfall During the summer months this green cxpanse is a
lovely sight, the main components of the meadow being the grasses,
Phleum alpinum and Pog alpina with 2 multitude of coleurful herbs like
Anemones, Gentians, Potentillas and Primulas.

In Kashmir, the lush grassy mesdows are locally known as the
‘margs’, The sub-alpine margs are found at altitudes of nearly 3000 m
especially on the ridges and in the inner valleys. The meadows are exten-
sive and slopy and often possess plants of the bushy habit besides a rich
carpet of grasses and sedges in association with beautiful herbs. Osmunda
(Osmundastrum) claytoniana, Berberis spp.. and Euphorbia wallichii are
ameng the larger planis while the turf is composed of species of Alche-
milla, Anemone, Astragalus, Barbarea, Cardamine, Cerastium, Plantago,
Poa, Viola and others, These: pastures are usually-found up to the snow
line. At higher altitudes hundreds of handsome herbs ate found, among
them, species of Arenaria, Aster, Callianthemum, Draba, Gagea, Gypso-
phila, Laogotis, Leontopodium, Primula, Renunculus, the sedges, Carex
and Kobresia and the grasses, Hierochlve, Poa and Trisequm. These
alpine pastyres are heavily grazed and this often results in the growth
and spread of toxic plants. In some areas, extensive patches of Adonis
chrysocyathus, Iris kumagonensis and Stipa sibirica are sesn because these
are not eaten by the animals.

In Garhwal and Kumaon, the high aliitude pastures and grassy
slopes are locally -known as ‘bugyals’ These are generally found at
altitudes above 3500 m and the graceful herbs occur in great profusion
oh the gentle mountain slopes or sometimes along the ridges. In & loca-
lity called J oharpatti in Kumaen, 2 continuous stretch of green meadows
is seen offering a wide variety of alpine herbs. The distribution pattern
of the ‘bugyal’ flora is largely determined by the local edaphic and climatic
conditions. In Garhwal, similar picturesque bugyals or alps are seen at
Bishtola, Baidni, Ali and Bajmora in the Nandakini basin. It is on such
bugyals that the cycle of growth of the picturesque alpine herbs is most
vividly seen,

The alpine marshes, stream banks and similar watery situations are
favoured by another set of herbs. Tn many localities, the melting of snow
leaves small depressions or gullies which are water-filled. These form
marshy tracts, The hill streams form a criss-cross system in many higher
~ valleys. Near Badrinath in north Garhwal, on the easternside of Mt,
Nilakantha, the Charanapaduka Vailey is a typical example of a stream-




14 M. A. RAU

filled valley. Numerous high altitude herbs characteristic of moist situa-
tions are found in this valley. Among them are Pinguicuia alpina, the
insectivorous plant {butter wort), varipus colourful species of Corydalis,
Primuda, Pedicularis, Polygonmum and the rush, Juncus leucomelas.

The marsh marigeld, Caltha palusivis, 18 a very comumon herb along
water margins. Yellow patches of floweting scapes set against the grees
foliage attract the attention of travellers. In the Chandra Valley in
Lahul, this herb is abundant on the grassy slopes and one can locate the
hill streams even from a distance by noticing the yellow strings of Caltha.
Near hill streams in Lahul and elsewhere is usually séen another very
conspicuous herb, the bright purple flowered, Pedicularis punctata with
its peculiar beaked corolla. An interesting association of the white
flowered, Parnassia nubicola with the clumps of Pedicularis was noticed
in Lahul. Other species found near the water margins are those of Andro-
sace, Arabis, Gentiana. Polveoman. Rammeufus and Saxifraga.

At the higher limits of vegetation, the habitats are varied. Condi-
ttons are severe and exposure to cold and blizzards prevent many herbs
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to sheltered siopes, rock creviges and beneath rock jedges, The commonest
adaptation seen in this zone is the cushion habit, Cushion-like plants also
predominate in the cold scree desert, siony waste and rubble of the ex-
posed drier localities. Species of Androsace, Draba, Paraquilegia, Saxi-
Jfraga and Sedwm form soft cushions. Rigid mat forming shrubs, often
spinescent, are represented by the species of Acantholimon, Arenaria,
. Astragalus, Carggana. Thylacospermupn andothers.
The most curious of all flowering plants are, however, the woolly
Compositae, Squssurea graminifolia, S. gossypiphora, 5. simpsoniana
and Soroseris glomerata. Some species of Anaphalis, Leontopadiunt and
Tussilago have also soft white hairs but they do not attain the extensive
development of wool that one seas in the species named above.

The high zlpine grasslands generally show mixed association of
grasses, sedges and colourful herbs belonging to various families but in
some localities, pure formation of grasses may occur. Helictotrichon
virescens, Danthonia spp.. and Stipaorientalis are among the grasses which
oceur in such pure communities.



Chapier 4
SOME ATTRACTIVE HERBS OF WEST ITIMALAYA

‘The main characteristic features of the alpine Aora and the habitats
have been described in the previous chapters. It is proposed to give here
brief descriptions of some selected high altitude herbs which are out-
standing for their atteactive flowers, The descriptions are mostly based on
the specimens present in the collections of the northern Circle of the
Botanical Survey of India. Many of these herbs have alse been studied in
their natural habitats by the anthor. The general distribution and some
representative localities of recent collection of each of these species are
mentioned. The species have been arranged in the alphabetical order.

Aconitum balfourii Stapf (Ranunculaceae)

A tall erect hert. Roots tuberous, usually paired, daughter tubers
often divided. Stem 1-2 m high, simple. Leaves scattered, 6-10, 3-partite,
divisions in turn variousty lobed, the entire leaf nearly 10 cm across:
petioles 4-6 cm long. Inflorescence straight up to 30 cm long. Flowers
blue, arranged in a dense raceme; carpels 5, follicles 1.5 cm long,

This attractive herb is known from various localities in Garhwal and
Kumaon extending to Nepal at altitudes, 3600-4000 m.

Garhwal (Nar Parbat); Kumaon (Darma Valley).

Flowers: July-September. Fruits: September-Qctober.

Aconitum falconeri Stapf

An ergct herb up to a metre high, Roots biennial, paired, daughter
tubar comical with n hroad base Leaves about 10, cordate-reniform,

LIDer comical wilhh a4 ofgad SRR

S-partite, lobes finely cut. Inflorescence 20-25 cm long. flowers large, biue.

carpels 5.
Tehri-Garhwal: Garhwal (Valley of Flowers), 3500-4000 m.
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Flowers: July-September. Fruirs: September-October,

Aconitum violacenm Jacg. ex Stapl

One of the most attractive of all monkshoods of western Himalaya.
A much smaller herb with the stem often very much reduced. Roots paired.

tnilarniie gmoll  auvned ae FroaoiFares Lo 5 tame T anvear faw lawar lang
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petioled, deeply 5-partite, almost to the base, lobes further divided into

RArrow, linearsegments, 1-2 om long. Flowers in short racemes or corymbs

aftan redueed 10 numbaer ta ane lh-n-n Fav the cize nf 1ha nlant 2 om hU
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m, violet-blue; carpels 5.
Tlns charming herb is distributed all along the Himalaya west of
Kumaon. It flowers during August-September and is particularly common
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along the Rohtang Pass during the autumn months. It is known among
other places from the Bandipur Nala in Kashmir, Kibar in Spiti Sangla
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Garhwal at aliitudes above 3000 m.

A perenmial, erect, tufted herb with prominent sheaths at base.
Leaves radical, very much dissected, ultimate lobes filiform. Flowers
solitary on leafy scapes, golden yellow, 5-6 cm diam.; sepals 5-8, petals,
many in whorls, prominently linear-veined ; stamens many; carpels with
curved style; achenes on a globose head; 1.5 ecm long; style curved.

Western Himalaya in the alpine region, 3500-5000 n.

Kashmir (Sheshnag, Apharwat); Kumaon (Lebunp Pass).

Flowers and fruits: July-September.

Alium caroltniannm DC. (4. blandum Wall.) (Liliaceae}

A tall, stout herb, up to 60 cm high, Bulb large, elongated, 10-12 cm
by 3-4 cm; foetid smelling. Scales entire. Leaves flat, 30 cm long, 1.5 cm

widas Elamwaring ornma loamear than tha Inntme up toy S0-60 om: Hnmpr'e
TTdulw's 1 IU\"UIJILE MPU‘ lull&yl RILlbELL RilWw AWwis T = AET RANF WRAd § AL TR W

areanged in dense heads, 4-5 cm diam. Flowers pmk.
Western Himalaya Afghanistan, Central Asia,
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3700-4000 m.
Fiowers: June-August. Fruits: September-October.

Androsace globifera Duby (Primulaceae)

A soft, cushion forming herb. Stem short, erect or prostrate. Leaves in
globose rosettes, about 1 cm in diam., the rosettes softly siiky. Flowers
0.5-0.75 cm diam., white or pale llac, solitary on shori scapes, 1-1.5

¢m high.

An attractive rock plant, the globose rosettes presenting yellowish to
oranpa-rad anleration acainst the ecreenish backeround of the outer
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whorls, during the autumn months.

Western Himalaya, alpine zone, 3600-4500 m.
ﬂarhurnl IHamlanAdYs Kumann j‘“ﬁl‘l’f]lﬂf M'.’-‘I'I"tn]'l‘l
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Flowers: June-August. Fruits: September -October.
'I'his species belongs to a group of cushion forming Androsaces of

the alm e Zone among which 4 chammaciaosme. A, poiss nii ﬂ A, villoga
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also occ west Himalaya,
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AICIHIONE Guinanopa L. 100 i
A tufted hairy herb with thick, ibrous rootstock which is covered by

old leaf shea th All'y egeteuvepe.rte of the plant co vered by soft, whitish
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cm long, leaves 3-foliolate, lobes rhombeidal, crenate-margined, hairy on
both surfaces, Flowers white, btuish or yellow, 2.5.3 cm diam., ont hairy,
flattened scapes. Involucral leaves, sessilc, lobed, lobes lirear and narrow.
Sepals 3-6, oval or obovate, obtuse. Stamens many, filaments flattened,
narrowing towards apex_ carpels many, achencs covered by siiff hairs,

The whitc and blush coloured flowers are common at altitudes,
2500-3500 m and the vellow ones above 3500 m.

Thmughout tempera te and dipine Himdlayd
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(Satrundi, Sach Pass); Lahul; Kulu (Rohtang Pass); Simla (Hattu);
Garhwal (Bishtola); Kumaon (Garbyang).
Flowers: May-July. Fruits: August-September.

Anemone narcissifolia Lina. var. polyanthes Finet & Gagnep.
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Radical leaves on long hairy petioles (25 em long), deeply 5-lobed, 10-12
cm across, each lobe in turn divided into 3. margin toothed, hairy on both
surfaces. Scape stout, 30-40 cm long with a crown of involueral leaves,
3-lobed, lobes linear-oblong, crenately 3-lobed at the tip. Umbels of 5-6
flowers, large, 2-3 cm diam., white; sepals 3-8, elliptic, pedicels 4 em,
hairy. Achenes with hooked style.

Himalaya: Kulu (Rohtang Pass), Garhwal (Hemkund); Kumaon
{Panch Chuli, Milam, Pindari).

Flowers: Junc-August.  Fruifs: September-October.

Aquilegia pubiflora Wall, ex Royle (Ranunculaceae)

A large, very much branched herb, somewhal hairy. Leaves ternately
decompound, petiole sheathing at base. Upper leaves on the panicle some-

times entire. Flowers large, purple, 4-6 cm diam, Sepals large, broad,
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with sharply curved spurs. Carpels with lonpg hooked styles. Achenes
loosely aeranged with rongh hairs on the pericarp. Style persistent,

Western Himalaya, 2000-3600 m.

Kashmir (Chandanwari); Chamba (Sach Pass, Satrundi); Tehri-
Garhwal; Garhwal: Kumaon {Kalamuni Pass).

Flowers and fruits: June-September.

Archangelica himalaica Edgew. (Umbeliliferag)

A iall perennial herb. Stem 2-3 m high. nearly 5 cm diam., at its
stoutest part, Lower leaves Jarge bi- or tri-pinnate, hase with a prominent
sheath. Leaflets up to 15 cm long, 6 cm broad, terminal leaflet 3-lobed,
toothed. Inflorescence, a large compound umbel, peduncles 30 cm long,
umbels numerous as many as 20, each with 30-40 pedicels. Bracteoles
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many, linear, ovate or toothed. Flowers white. Fruiting umbels very large,

spreading, 30 cm across. Fruits, 1 cm long, oblong, lateral ridges flattened,
Himvalava O ILON ™
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Kashmir (Desu, Tulin Lake}.
Flawers; July-August. Fruits: September-October,

Aster diplostephioides (DC.) C.B. Clarke (Compositae)
Anr erect, perennial herb up to 50 cm high. Rhizome covered by

fibrous remaing of leaves, Stam pnbranchad, Laaves n]nngated up to 15-1%

cm long (incl, petiole), blade oblanceolate, teath minute, distant along the

margin. Flowering head solitary, 5§ cm across, rays lilac, disc dark brown.
J!. I"le':l!ll'l'r'lll Acton l-nnu:'n Fram ¥Fachmir {Tidder Vallavi ¥ uln
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Bashahr, Garhwal (Valley of Flowers) and Kumaon, among other places

in western Himalaya in the altitude range, 3300-4800 m and extending
n"!.ﬁfll..lﬂ'l'r‘c trs Wanal Cilklim Bhotan and Thinag
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Flowers and fruits: June-September.
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Hock. f. & Thoms.) (Saxifragaceae)

A perennial herb with stout rhizome, 3-4 cm diam., covered by dried
leaf bases, Leaves obiong or obovate, rounded at apex, smooth on both
surfaces, 6-16 cm long and 4-10 cm wide. Margin entire or crenate. Leaves
turn into various shades of orange and red during the autumn months.
Inflorescence, an asymmetric panicle on a thick scape, up to 25 cm long,
the scape emerging from amidst the dried leaf hases; inflorescence axis and
calyx lobes glandular-hairy. Flowers many, crowded, mildly fragrant,
white or pink in cofour; style long becoming reddish and conspicuous in
fruit.

A very conspicuous herb amidst rocks and boulders at high altitudes
throughout west Himalaya in the altitude range, 2000-4500 m, extending
westwards to Afghanistan and Central Asia.

Kashmir (Apharwat); Chamba (Sach Pass); Kulu (Rohtang Pasg):

Spiti (Kunzam Pass); Bashahr; Tehri-Garhwal (Gangotri, Jumnotri);
Garhwal {Alkanuri Rage): Kumaon l"M:lnm"ﬁ
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Flowers: June—August. Fruits: August-Occher.

Calamogrostis emodensis Griscb. {Gramineae)

A tall grass, up to a metre high. Leaves 30 cm long, 1 cm wide, stiff,

surface coriaceous, pale green in colour; sheaths purplish. Inflorescence,
Sllkv S.hlnlnnr ﬁlll‘ﬂllnh O gf'nann:h 1A 18 om lame ﬂ £ rmownda aF n‘aae'l:':
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set splkelets

Throughout the Himalaya in temperate and sub-aipine zone. Garhwal
(VYalley of Flowers): Kumaon {Dwali)
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Panicles: August-September
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A woody climber, climbing over the Himalayan birch and other
shrubs at high altitudes, Leaves 3-foliolate, fascicled at nodes. Petioles up
ta 6 ¢m long. Leaﬂels qhartl}, stalked, ovate, serrate, acute, viriable in

white or cream-coluured, fragrant, 8 em diam. Scpais 4, lurge:. oval, obluse,
strongly net-veined. purPlish-silky outside. Stamens indefinite: carpels
many, styles plumose. Achenes, aval. flat, 5 mm long: style feathery
nearly 2.5 cm long in fruit.

Throughoul the Himalaya up to 3600 m.

Kashmir: Simla; Tehri-Garhwal (Jumnaotei); Garhwal; Kumaon.

Hewers: April-Tune,  Fruits: July-Qctober.

Codonopsis ovata Benth. (Campanulaceae)

ovalg, 3 cm by 1, :! cm. Flnwcrs termmd.] on Iong prduncies beil- shapcd,
drooping, Calyx lobes elliptic-oblong, 1.5 by 0.75 cm. Corolia lobes 3¢
by 1.5 em, blue. net-veined. Capsnle obcenic.

Western Himalaya up to 3600 m. Common.,

Kashmir (Sheshnag): Lahu (Tandi); Chamba (Dhanachu).
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Corydalis cashmeriana Royvle (Fumariaceae)
A delicate, bulbous herb, 10-15¢cm high; bulb fusiform, 1.5-2 om

long. Lower jeaves long-peiioled, upper almost sessile. Leaves palmately
divided into narrow linear lobes. Flowers in short terminal racemes,
Flowers 2 ¢cm long, bright violet-blue, spurred; spur curved. Capsules
linear, oblong.

Western Himalaya: 3000-4000 m.

Kashmir (Lidder Valley); Garhwal (Bishtola Alp, Valley of Flowers,
Hemkund); Kumaon (Pindari}.

Flawers and fruits; June-September.

————Corydalis crassissima J Camb
. a1k Jqu. A U AUTme,

A perenoial herb with thick roowstock. Stom very nmuch reduced.
_ques large, thick, metatlic bluish-grey in colour; lamina almost orbicular
In outline, 15-18 cm broad, 3-lobed or 3-partite, the lobes often overlapping
OF in turn lobed; petiole 8-12 em, flattened. Flowers in dense racemes,
8-10 ¢m tong. Flowers 2 cm long. pale purple in colour. Fruits oval,
inflated, 1.75 cm by 1.2 cm.

This most unusual specics of Coryvdalis has a very restricted distribu-
tionin northwest Himalaya and neighbouring Karakoram and Hindukush
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Corydalis crassissima Jacq. ex Camb. near Amarnath in Kashmir
(alt. 3600 m)
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mountains. It is parcicularly seen on graveil in the Panchtarni Valley on
the way to the sacred shrine of Amarnath in Kashmir.
Flowers and fruits: August-September,

Cyanapthus lobatas Wall. ex Benth. (Campanulaceae)
An erect or decumbent herb, branched from the base; branches 40-50

cm long. Leaves alternate, 2.5 cm by 1.5 cm, narrowed towards the base,

somewhat 3-lobed towards the apex. Flowers solitary at the ends of
branches. Corolla bright blue, tubular, funnel-shaped, 3-4 cm wide at the
top. Calyx covered by shaggy, dark brown or blackish hairs.

The genus Cyananthus is exclusively Himalayan in disteibution, C.
fobatus is the most well known among its species and it is found in Bashahr
(Kalpa, Sangia); Kulu (Rohtang Pass); Garhwal(Kedarnath, Nar Parbat,
Valley of Flowers) and Kumaon (Pindari).

Flowers and fruits: August-October,

Cypripedium elegans Reichb. f, (Orchidaceae)
An erect herb up to 25 cm high. Root fibrous. Leaves opposite,

gesstle. anlv one nair an the ctem in 1t unner third naet. lanuna 4-8 om
tle, only one pair on the stem 1n 118 upper thard part, lanuna 4-% cm

long and 3-6 ¢m wide. Flower solitary, terminal, nodding; bract leafy,

hnear, 2-4 ¢m by 0.5-1'2 cm. Sepals greenish, lip inflated, purple-veined.
This small lady’s slipper orchid is unosval among the Indian members
in having only one pair of opposite leaves. It has recently been recorded
from west Himalaya but it is fairly common in the Valley of Flowers
during the month of June. [t is aiso found in Sikkim.
Flowers: June.

Delphinium cashmerianum Royle (Ranunculaceae)

A perennial, erect herb. Stems tall up to 50 cm high, hairy. Leaves
scattered, lower with long petioles, up to 15 cm long, hairy; upper petioles
shorter. Leaves palmately lobed, lobes further divided. Flowers few in a
short racemose cluster, large, 3-4 cm, blue-purplé; spur straight, conical,
more than a cm long. Follicles 3-7, hairy.

Himalaya: 3006-5000 m.

Kashmir; Garhwal; Kumaon (Pindari).

Flowers and fruits: September-October.

Delphinium pyramidale Royle

A large perennial herb. Stem up to 2 m high, 1 cm thick, Lower
leaves, large, petioles 15-20 cm long, hairy; upper leaves smaller, petioles
2-3 em long, hairy; lamina deeply 3-5-lobed. Flowers many in a raceme,
the flower bearing axis nearly 40 cm long; pedicels 2-3 cm long. Flowers
dark blue, spur 1.5 cm, curved at the tip. Follicles 3, glabrous.



22 M. A RAY

Western Himalaya up to 3600 m.
Kashmir, Garhwal (Mandakini Valley), Kumaon.
Flowers: August-September.

Epliobjum latifolium Linn, (Onagraceac)

An erect herb, about 30 ¢m high. Leaves aliernate, hinear-elliptic, 6.8

cm long, 1.5-3 cm broad. surface sometimes purplish-linged. Flowers large
nearly 5 cm across, purple, in axils of upper leaves. Corolla lobas asymme-
tric. Fruits cylindric, narrow, 8-10 cm long on stalks, 2-3 cm, splitting
apen exposing the comose seeds,

This is one of the most attractive herbs of the glacial zone in many
localities of western Himalaya, often forming large gregarious patches.
Two subspectes, based on some differences in the hatriness of siem and
base of style, are recognized among the planis found in western Himalava,

Himalaya: 3000-5000 m. widespread in north temperate regions.
Kashmir (Kolohai): Luhu! (Chattru): Tehri-Garhwal (Gavmukh):
Garhwal) {(Valley of Flowers, Kedarnath): Kumaon (Milam., Shelang
glaciers).

Eremurus himalaicus Baker (Liliaceae)

An erect herb, 2-3 m high. Basal leaves very long up to 60 cm in

tength, 4-6 cm in width, Inflorescence axis, 40-60 cin long, very densaly

flowered. Flowers white, 2-3 cm diam. on slender pedicels, 3 cm long,

Fruits, | cm wide.

— Asuately herb, seen particularly on the dry stopes of Lahul valley.

Western Himalaya at altitudes up to 3600 m.
Kashmir (Sonamarg): L.ahul (Tandi): Bashalu (Chini}.
Flowers: May-June.

Eupborbia pilosa Linn. (Euphorbiaceae)

A tall perennial herb up to 4 metre high. Stems erecl, branched.
 eaves alternate, almost sessile, linear-elliptic up to 12-14 cm long. 2.5 cm
wide. Floral leaves similar or obloig, 5-8 in number whence 3-8 rays
spread out, longer than the floral leaves. Involucril leaves yellow in
colour, rounded, 1.5 cm diam., involucres small between the leaves.

Western Himalaya up to 3600 m.

Kashmir (Panchiarni}; Garhwal (Mandakini Valley): Kumaon:
Chamba (Satrundi); Tehri-Garkwal (Jumnotri),

Flowers and fruits: June-September,

Gaultheria trichophylla Royle (Ericaceae)

A wiry, profusely branched, perennial spreading on rocks and hiil
stopes. Leaves small, oblong. rigid, 0.75 cm tong, 0.3-0 4 cm wide, Flowers
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axillary, small, pink-while. Fruits with succulent calyx, globose, bright
sky-blue, 1 cm diam., very conspicuous.

Himalaya in the high temperate and alpine zone, 3000-5000 m.

Kashmir {Apharwat); Lahul; Kulu (Rohtang Pass); Kangra (Laca
Glacier); Chamba (Satrundi}; Garhwal (Kedarnath, Nar Parbat, Valley
of Flowers}; Kumaon (Martoli, Pindari).

Flowers and fruits: July-October.

Gentiana stipitata Edgew. (Gentianaceae)

A perennial herb with a rosetie of leaves at the base amidst which
erect leafy branches arise. Leafy branches 10-12 cm high, Leaves
Opposite, small elliptic, 0.75 by 0.4 cm , hairy on both surfaces. Flowers
bell-shaped, 2.5-3 cm long, nearly 2 cm wide at the top, solitary at the
ends of branches, Calyx lobes green, hairy, corolla bluish, folded between
lobes, folds coloured dark purple at the back.

An attractive Gentian appearing late in autumn and forming gregari-
ous patches on the grassy slopes.

Western Hjmalaya; 3500-4000 m.

Bashahr (Sangla Valley); Tehri-Garhwal (Gaumukh); Garhwal (Nar
Parbat, Valley of Flowers),

Flowers: September-October,

Gentiana venusta Wall, ex Griseb.

A small herb with a reduced stem; erect leafy branches arise each
season. Leaves elliptic-oblong 0.75 by 0.5 cm, obtuse. Flowers 1-3 at the
ends of branches, brilliant sky-blue in celour, tubular, 2 cm long by 0.8
cm wide. Capsule half emerging out of the persistent calyx,
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Bashahr (Rupan Pass); Tehri-Garhwal (Gaumukh); Garhwal
(Hemkund).

Flowers ond fruiter Sentember-Octaber
and jruifs: september-Uctober.

i [ 133

Geranium collinum Stephan. ex Willd. (Geraniaceae)

An erect herb, 20-24 cm high. Stem hairy. Leaves 4-5 cm across,
palmately, deeply 5-lobed, lobes further dissected; petioles 5 cm long.
Flowers few at the end of long peduncles. Calyx hairy, sepals with a short
awn at the apex. Corolla 4 cm diam., purple, petals spreading.

Himalaya extending westwards to Afghanistan,

Lahul; Spiti (Kunzam Pass); Garhwal (Kuari Pass).

Flowers and fruits: July-September,

Geranium pratense Linn.

A tall herb, up to a meire high. Rootstock stout, fibrous. Leafy
branches arising from the base; basal leaves long-petioled, deeply 5-

3
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glandular-hairy, Calyx hairy, scpa.ls with awns 2 mm long. Corolla purple,
3-4 ¢m diam. Frait slender, 3 cm long, projecting out of persistent calyx.
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Western Himalaya:; 3000-4000 m.

Lahul; Chamba; Bashahr (Sangla Valley); Garhwal (Valley of
Flowers); Kumaon (Lebung Glacier).

Flowers and fruits: June-5September.

Hackelia uncinata (Benth.) C.E.C. Fischer (Paracaryum glochidiatum
Benth,) (Boraginaceae)

An erect perennial herb. Rootstock thick. Stem up to a metre high,
simple. Leaves ovate-cordale, 6-13 cm by 3-10 cm, acute; basal leaves
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lax, spreading, very much branched inflerescences. Corolla bright blue.
Fruits 0.5 cm, rounded, covered by numerous gland-tipped hairs.
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Kashmir (Chandanwari); Chamba; Lahul; Kangra (Laca Glacier};
Kulu {(Rohtang Pass); Tehri-Garhwal (Jumnotri); Garhwal {Kedarnath,
Valley of Flowers); Kumaon (Pindari).

Flowers gnd fruits: July-October,

Hedysarem cachemirianum Benth. ex Baker (Leguminosae)

An erect perennial herb, 30-40 cm high. Leaves, pinnate, long-
petioled, 10-12 cm long, leafiets oblong, 1.5-1.75 cm long, 0.5 cm wide,
sessife. Stipules membranous, ochrea-like, lanceolate, 1 ¢m long. Flowers
in terminal racemes; racemes §-10 cm iong, Rowers closely arranged.
Flowers 2.5 cm long, corolia pink-red. Fruit, a lomentum with 1-3 joints,

A conspicuous herb recorded from several localities in Kashmir
(Thajwas, Amarnath), at altitudes up to 3800 m.

Flowers and fruits: June-August,

Hemiphragma heterophyllum Wall, (Scrophulariaceae)

A prostrate, trailing herb. Stem wiry, spreading. Leaves of two Kinds,
one ovate, crenate, 2 cm long almost as wide, shortly petiolate and oppo-
sitely placed on the axis; the other kind on short axillary branches, very
finely dissected into short linear lobes which are in tnfis. Flowers axillary,
pink, appearing generally amidst the tufted leaves, Fruits spherical, 0.75-1
cm diam., bright red, fleshy, ultimately becoming black and spliiting,

A very characteristic herb on account of its peculiar dimerphic
leaves. Common on rocks.

Himalaya up to 3600 m.

Flowers and fruits: April-October.
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Hierochloé laxa R, Br. ex Hook. . {Gramineag)

An elegant grass of high altitudes. Rhizome slender, spreading with
erect lealy shoots, 30-40 cm high. Leaves 12-20 om by | ¢m, ensiform. pale
green in colour, prominently linear-veined. Panicles 6 cm long, spreading,
spikes on slender axes; spikelets shining,

Western Himalaya:; 3000-4000 m.

Y M Al 1. Aohoaal Finll r
Kashmir; Lahu!l; Garhwal {(Valley of ki

Glacier),
Panicles; Jung-August.
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Inula grandiflora Wilid. (Compositae}

An erect, perennial herb up to 60 cm high. Stem hairy, particularly
towards the upper region. Leaves linear-cliiptic, 6-12 ¢m long, 1.5-3 e¢m
wide, plandular-toothed along margin. Head terminal, solitary, 6-8 cm
diam.; rays many, bright yellow, disc dense, orange-yellowish,

A conspicuous herb, common in many localities, particularly, along
stream banks.

Western Himalaya: 2300-3800 m.

Kashmir (Kistawar); Chamba (Pangi Valley}; Bashahr (Sangla
Valley): Kulu; Tehri-Garhwal (Gangotri); Garhwal (Valley of Flowers);
Kumaon (Dwali).

Flowers: August-October.

Iris kumaonensis Wall. ex G. Don (Iridaceae)

A creeping rhizomatous herb. Leaves linear, thick prominently
inear-veined, up to 36 cm long, 1.2 cm wide, ensiform. sheathed at the
Ase. Flowers solilary on an axis shorter than the leaves. spathaceous,
Flower large, bright lilac in colour; tube 3-4 cm. lobes 6, spreading,
prominently veined, with yellowish hairs forming a crest on the outer
lobes. Fruit, a capsule. 5 cm by 2.5 ¢m, covered by ihe sheath and topped
by the dried up perianth tube.

Westerh Himalaya: 2000-4500 m,
Kashmir (Kolohai); Chamba; Lahul {Khoksar); Bashahr; Kangra
(Laca Glacier); Garhwal {Vasudhara); Kumaon (Martoli, Suryakund).

Flowers: April-Tuly. Fruits: July-October.

& =

Lagotis cashmeriana (Royle) Rupr. {Selaginaceae)

A small, rhizomatous herb, fleshy. Leaves long petioled, spathulate,
lamina 4-8 cm long, 1.5-2.5 cm broad, crenate. Flowering scapes 5-20
cm long, leafy in the upper haif, leaves sessile. Flowers bright blue in dense

spikes, 4-6 cm long. Bracts prominent and spathaceous in fruit. Fruiting
dxes very much elongated.
Alpine Western Himalaya: 3500-4500 m.
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{Rohtang Pass).
Flowers: Jung-July. Fruits: August-September.

Lamiuvm rhemboideum Benth. {Labiatae)

A dwarf, velvety herb, profusely, softly hairy, greyish white in colour.
Leaves large, rhomboidal in outline up to 10 cm wide, Flowers large, 3-4
cm, purple. Anthers hairy.

A rare plant of high altitudes i west Himalava.

Spiti (Kibar); Lahul; Chamba (Pangi); Kumaon (Kali Valley).

Filowers: August-September,

Ligularia amplexicanlis DC. (Compositag)

A robust herb. Stem up to a metre high. Leaves large, cordate, ovate-
hastate, closely toothed along the margin. Lower leaves with thick petiote,
petiole up to 20 cm long, lamina 16-18 cm across, upper leaves with a
prominent sheathed, amplexicaul base. Heads in corymbs, branched
spreading on a stout peduncie, 30 cm long. Flowering heads vellow in
colour, rays wrinkled.

Western Himalaya: 3000-4000 m,

Chamba (Pangi Valley); Garhwal (Hemkund); Kumaon {Furkia),

m D. Don (Liliaceae)

by 1-1.75 cm. Flowers in whorls or in axils of leaves towards the apex of
stem. Flowers large, stalk, 16-12 cm long; lobes of perianth elongated,
spreading, 6-8 ¢m long, 1-1.5 cm wide, tip knob-like, pale yellowish in
colour but mottled with numerous purple streaks. Fruit elliptic, 6 ¢cm
long, 1.5 cm wide.

Western Himalaya; 2000-3600 m.

Tehri-Garhwal (Jumnotri),

Flowers and fruits: May-July,

Lindelofa longiflora (Benth.) Baill. (L. spectabilis Lehm.) (Boraginaceae)

A hairy herb, branched from the base, often forming clumps. Branches
20-40 cm high. Basal leaves petioled, stem leaves, aliernate, sessile, hairy
on both surfaces, linear-elliptic, up to 10 cm long, 4 em wide, variable,
Flowers in panicles at the ends of branches. Corolla deep blue.

A spectacular herb when in flowers.

b 1 7 PP | . g Ao

wesierin Himalaya: 3000-3800 m.

Kashmir; Chamba; Lahul; Garhwal {(Kedarnath).
Flowers: May-September,
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Lomatogonium carinthiacum (Wulf)) Reichb. (Pleurogyne carinthiaea

Liricah Y (™ amtinmg ~asat
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A small annual herb, branched from the base. Radical leaves, ovate,
2 cm long. Branches many, 6-20 cm high. Leaves on branches few, stem-
clasping, ovate, 1 om long. Fiowers light biue at the ends of branches on
long stalks, 2 cm diam., with greenish nerves on the petals. Capsules
oblong.

Western Himalaya: 3000-4500 m.

Kashmir (Sonamarg); Lahul {Khoksar); Spiti {Kunzam Pass);
Bashahr; Téhri-Garhwal (Gaumukh); Garhwal {Valley of Flowoers);
Kumaon (Pindari).

Flowers: September-October,

Meconopsis aculeats Royle (Papaveraceae)

A prickly herb. Stem stout at base, 40-60 cm high, with prickles all
over. Leaves pinnatifid up to 20 cm. long, basal leaves petioled, petioles
5-'53 cm long, stem leaves sessile, lobes rounded with numerous prickles
arising from the surface and along the margins, Flowers racemosely
arfanged at the apex. Flowers large, nearly 6 cm across, generally of the
finest shade of blue; anthers vellow; pedicels of flower 5-6 cm long,
prickly. Fruit, a prickly capsule.

The famed Himalayan blue poppy, the Queen of Himalayan flowers,
The petals are extremety delicate and wither very quickly.

Western Himalaya: 3000-4500 m.

Kashmir; Lahul (Khoksar); Chamba (Satrundi); Garhwal (Valley
of Flowers); Kumaon.

Flowers and fruits; June-October.

Meconopsis robusta Hook. f. & Thoms.

A tall, stout herb, nearly a metre high. Stem glabrous, not prickly.
Stem leaves sessile, deeply, pinnately lobed, 10-15 cmiong, prickles slender,
sparse on surface and along the margin. Flowers solitary in the axils of
leaves. Pedicels slender, 35-6 ¢cm long. Corolla 5-6 cm across, the four
lobes bright yellow in colour. Fruit elongated, 2 cm by 0.75 cm, profusely
bristly. Style nearly 1 cm long.

Western Himalaya: 3000-3600 m. Garhwal eastwards to Nepal.

Garhwal (Mandakini Valley); Kumaon (Furkia).

Flowers: July-August. Fruits: October,

Megacarpaea polyandra Benth. (Cruciferae)

A large erect herb. Stem flsshy, nearly 3 ¢cm diam., hollow. Leaves 20
¢m long, deeply pinnately lobed, stem-clasping. Inflorescence, a large
branched racemose panicle, nearly 12 cm across; a namber of such



28 M. A. RAU

panicles {erminate the branches reaching about the same level at the top
which gives a striking appearance to the plant when it is in bloom. Panicies
densely flowered. Flowers white. Fruits winged, large, nearly 5 emin diam.
Western Himalaya: above 3000 m.
Kashmir (Kishenganga Valiey); Kumaon (Bogdiar).

The stem is stated to be edible (local name: Rooki).

Morina coulteriana Royle (Dipsacaceae)

A tall, spinescent herb. Stem erect, 50-60 cm high, smooth. Basal
leaves many, linear, 8-20 cm long, gradually narrowed towards the base,
spinescent-tomhed; axial leaves in whorls of 4, linear, spinescent- tﬂuthed
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spike, Flower 4 om long with a tube and curved corolla. Stamens 2.
Fruiting sepals and involucels prominent and spinescent.

Western Himalaya in the sub-alpine zone, 3000-3800, often on dry
slopes, The closely simtlar M. longifolia Wall. with bright pink flowess is
also widely distributed in western. Himalaya.

Kashmir (Sheshnag); Lahul (Sissu); Bashahr {Baspa Vailey).

Flowers and fruits: June-October.

Nepeta connata Koyle (Labiatae)

An erect herb. Rootstock fusiform, divided. Stem 30-40 cm high.
Leaves opposite, sessile, connate, linear uniformly broad, 6-10 cm long,
1-2 cm broad. Spikes cylindric up to § cm long. Flowers 2.5 om long,
bright biue,

An attractive herh. Roots stated to be edible,

Western Himalaya: 3300-4000 m.

Kashmir (Banmihal Ridge).

Flowers: September.

Nepeta govaniana Benth,

A tall herb, nearly a metre high. Leaves opposite, petioled, linear
ovate, crenate, 6-16 cm by 2-8 cm. Flowers yellow, tube far exerted from
the short calyx.

Western Himalaya up to 3600 m.

Kashmir (Khillanmarg); Kulu (Rahla); Garhwal {Rambara).

Flowers: September,
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oxypetala Royle) (Liliaceae)

A butbious herb. 60-70 ¢m high; bulb deep-seated. Leaves alternate
sessile, {inear-elliptic, 6 cm by 1.5 ¢m, more crowded towards the EPeX.
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Flower terminal, solitary, nodding 6-10 cm diam., yellow; lobes 3-5 cm
by 1-2 om, linear-oblong. Fruit broad, 3 cm by 2 cm.

Western Himalaya: 3000-4000 m. Common on grassy slopes.

Tehri-Garhwal (Jumnotri); Garhwal (Badrinath, Valley of Flowers);
Kumaon (Bogdiar, Garbyang).

Flowers: June-Juyl. Fruits: August-September.,

Onosma hispidum Wall. ex D. Don

A profusely hairy, greyish herb, up to 60 cm high. Rootstock woody,
gives a purple coloration. Basal leaves of various lengths clustered to-
gether, linear up to 25 cmlong, 1.25 cm wide, hairy on both surfaces, Stem
leaves, sessile, linear, 6 cm by 0.75 cm. Flowers in racemes at the apex of
the stem, often two or three branches occurring together, somewhat
curved. Calyx profusely hairy, corolla 3-4 em, cylindric, slightly broader
at the apex. Stamens included. Fruits included within the persistent calyx
but the filiform style projecting.

Western Himalaya: 2000-3600 m.

Kashmir (Aharbal}; Lahul (Sissu); Chamba; Tehri-Garhwal;
Kumaon,

Flowers: June-July. Fruits: August.

Orchis latifolia Linn. (Orchidaceae)

A terrestrial orchid, 30-60 cm high. Tubers palmately divided, lobes,
2-3 ¢m long, 0.75 cm thick. Roots fibrous, Leaves alternate, linear-clliptic
or linear-lanceolate, up to 15 ¢m long, 4-5 cm wide. Flowers purple
arranged in a dense cylindric spike, up to 12 cm long. Bracts green,
conspicuous. Spurs slender, 2 cm long, straight or curved.

On grassy slopes in west Himalaya at altitudes. 2500-4000 m.

Kashmir (Khillanmarg, Sheshnag, Thajwas); Chamba (Satrundi);
Bashahr (Sangla); Lahul (Sissu); Garhwal (Badrinath, Valley of Flowers);
Kumaon (Bogdiar).

Flowers and fruits: June-Qctober,

dm o oA S1IT
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H e
ex DC.) (Ranunculaceae)

A densely tufted, soft, cushion-forming herb. Rootstock stout,
Covered by rigid bristles. Leaves long petioled. Scapes 6-10 cm. Flower
solitary, 2 cm diam., white or pale blue.

Western Himalaya: 3600-4500 m.

j L N

Kashmir; Lahul; Garhwal (Valiey of Flowers); Kumaon.

T =

Willd.} Ulbr. (Jsopyrum grandifiorum Fisch.

Parnassia nubicola Wall. ex Royle {Saxifra gaccae)

A perennial rhizomatous herb. Radical leaves long-petioled. cordate-
ovate, 6-8 cm by 3-4 cm; petioles 6-10 cm, expanded, Flowering scapes
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erect, 30-40 cm long with a solitary, sessile leaf at about the lower third of
the axis, Flower, solitary, white, 2-3 cm diam. ; petals 5, obovate, stamens
5, staminodes 5, tri-lobed. Fruit, 1 em long, wedge~shaped.

Throughout Himalaya: 2000-3600 m.

Kashmir (Chandanwari); Chamba {(Dhanachu); Lahul (Sissu};
Bashahr; Kulu (Rahla); Garhwal (Badrinath); Kumaon (Pindari).

Flowers: July-September.

Pedicularis pectinata Wall. (Scrophulariaceae)

A tall, erect herb, 60-80 cm high. Basal leaves lang-petioled, pinnate,
pinnae, 3 cm, pinnatiﬁd -dentate, Stem leaves in whorls of 3, patioled up
to (D cm umg Flowers in dense :-pmﬂs at the end of the siE, ?:-PIN: &-10

c¢m long. Flowers 2 cm, purple with a prominent, long twisted beak.
Fruiting 2xis elongated ; fruits oval, ] cm by Q.75 cm covered by the inflated
calyx.

One of the large spacies of the genus with attractive flowers, common
in many localities and widely distributed in western Himalaya at 2500
4000 m,

Kashmir {Bannihal Ridge); Chamba (Satrundi); Lahul (Tandi);
Garhwal (Kedarnath, Valley of Flowers}; Kumaon (Milam, Pindari).

Flowers and fruits: June-October.

Pedicularis hofimeisteri Klotzsch
An erect herb with a thick rootstock and long tap root. Stem, 30-50

cm nlgn,., branched. Loaves pm.ﬂ.uuum lobes crenate, petioled, 12-16 ¢
long (incl. petiole), 4-5 cm wide. Fiowers in racemes at the ends of bran-
ches; corolla bright vellow with a long, narrow tube, 2-3 em, very much
—longerthan the length of the calyx; corollu tobes of the fower tip rounded.

Fruiting axis very much elongated; fruits linear-oblong, 2.5¢m by 0.6 cm
with 2 projecting tip; stalk of fruits slender, 1-1.25 ¢ Jong,

Western Himalaya: Abundant on moist slopes in many localities.
A very attractive herb when in flower, occupying large patches of grassy
slopes at 2000-3600 m alt,

Bashahr; Tehri-Garhwal; Garhwal (Mandakini Valley, Bhyundar
Valley}; Kumaon {Dwali).

Flowers: July-September. Fruits: September-Qctober.

Phlomiz hractencs 'ﬂ‘g}dn ay Banth, .fl ahiata }

A large hairy, erect herb. Stem up to 40-60 ¢cm high. branched,
Leaves large, cordate-ovate, 6-12 cm long. 4-9 cm wide, but variable in
size and shape; hairy on both surfaces, crenate-margined; petioles 2-3 cm
long. Flowers in whorls towards the ends of branches, the whorls dense
and hairy between the leaves. Flowers 2 cm long, corolla bright blue-

purple.
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A tall attractive herb widely distribuied in western Himalava at
altitudes up to 3600 m.

Kashmir (Lidderwat, Kolohai); Chamba; Lahul (Khoksar); Kulu
(Rohtang Pass); Bashahr; Tehri-Garhwal; Garhwa! (Bhyunder Valley);

Kumaon, (Bogdiar).

Flowers and fruils: June-September.

Picrorhiza kurrooa Royle (Scrophulariaceas)

A scapigerous herb. Rootstock spreading along the ground, covered
by the dried leaf bases. Erect flower-bearing shoots arise from the root-
stock. Leaves radical, sessile. spathulate, 8-10 cm long. 2-2.5 cm wide,
serrate. Flowering scapes | or 2 from each shoot, 10-16 cm long, with a
few reduced, leaf-like structutes on the axis below the spike, Spike 4-6 om
leng, densely flawered. Corolla blue: stamens far projecting. spike
elongates when in fruit, Capsule 1.5 cm long, oveid, splitting into short-
beaked segments,

Himalaya, high temperate and alpine zone reaching 4500 m altitude
in some places.

Kashmir(Apharwat); Chamba (Satrundi); Tehri-Garhwal (Jumnotri);
Garhwal (Nar Parbat, Valley of Flowers); Kumaon (Milam, Pindar),

Flowers: May-July. Fruits:August-October.
The rootstock is bitter and is reputed to possess imporiant medicinal
properties.

Pinguicola alpina Linn. (Lentibularizceae)

A small herb with a basal rosette, 3-5 cm wide. Roots fibrous. Leaves
elliptic, pale green in colour forming the rosette. Scape 3-8 cm long
arising amidst Lhe roselle, leafless, bearing a single spurred flower. Corolla
bilipped, white, yellow-spotted; spur short, blunt.

In meist places at high altitudes, flowering during June, The pale
green colour of ihe leaves and the scapes bearing nodding flowers present
a striking appearance.

Western Himalaya: Garhwal (Badrinath); Kumaon (Milam).

Pleurospermum candollei (DC.) C.B. Clarke (Umbelliferas)

An erect herb. Stem 20-40 om high, thick. 2 em diam. at base: basa)
part covered by dried leaf sheaths, Leaves 8-12 em long mcluding the
basal sheath, sheath 4-5 cm long, 2 cm wide. 1 eaves pinnate, pinnae 1.2
¢m, toothed or pinnatifid. Umbels on long axes arising from the stem,
a!:ccs several, us many as 20, up to 20 cm long. Umbels globular 2-3 cm
diam., many flowered, conspicuous by the large white bracts; bracts 1.2
cm by 0.75-1.5 cm, obovate to rotund. Frujts 3-4 mm, dark brown
ridges prominent.

A strongly scented, most attractive herb.
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Western Himalaya: 3000-4500 m

Chamba (Sach Pass); Bashahr (Rupan Pass); Tehri-Garhwal (Sival-
ing Base); Garhwal (Hemkund); Kumaon,
Flowers and fruits: July-October.,

Polygonum affine ). Don (Polygonaceae)

A tufted perennial herb. Rootstock spreading, bearing erect, leafy,
flowering shoots, 30 cm high. Basal leaves crowded, linear-lanceolate,
6-12 ¢m long, 0.75-1.5 cm wide, shortly petioled, often pinkish in colour.
Spikes at the ends of leafy axes; leaves few, sessite, stipules 1-2 cm, often
wrinkled or split. Racemes very dense, cytindrical, 4-10 ¢m high, 1-2 cm
diam,, bright pink in colour,

A very conspicuous element of the alpine zone, the bright pink
inflorescences standing out against the rocky background.

Western Himalaya, alpine zone. 3000-4500 m.

Kashmir; Lahul (Chattru); Spiti {Kunzam Pass); Kul: (Rohtang
Pass); Chamba; Bashahr; Tehri-Garhwal (Gaumukh); Garhwal (Hem-
kund, Valley of Flowers); Kumaon (Milam, Pindari},

Fiowers and fruits: June-QOctober.

Polygonum polystachyum Wall. ex Meissn.

A large herb, almost shrubby, up to 2 m high. Stem profusely
branched. Leaves large, linear oblong-elliptic, acuminate, 10-18 cm long,
3-7 ¢m wide; stipules foliaceous; petioles 1 cm. Panicles large, spreading
at the ends of branches, very conspicuous on account of the abundant

white flowers.

Himalaya: 2400-3800 m.

Chamba (Pangi Valley); Lahul; Bashahr; Garhwal (Kedarnath,
Khiraun Valley, Valley of Flowers); Kumaon (Loharkhet),

Flawars rmd ﬁ'urﬂ Tnlu-ﬁr‘fnhnr
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Potentilla atrosanguinea Lodd. (Rosaceae)

A tall, erect perennial herb. Leaves long-petioled, many from the
base; petioles up to 25 cm long. Stem leaves shortly stalked. Leaves
trifoliate, leaflets 2-8 cm lcmg 1.5-4 om wide, asymmetric, silky-white
""ﬂtlr"aﬁath F}.\'}hma many in CYymose paﬂlCJ'f-S Lﬁfﬁlla Griﬁﬂﬁﬁ'fﬁd,
2-3 cm diam. Pedicels long, 3-4 cm.

One of the characteristic herbs of the alpine meadows. P. argyrophylia
Wall. is very similar but with bright yellow flowers.

Western Himalaya: 2500-4000 m.

Chamba; Lahul; Kulu (Rnhtang Pass); Bashahr (Kalpa); Tehri-

I g P B

Garhwal (Jumnotri); Garhwal {(Kedarnath, Valley of Flowers); Kumaon
{Pindari),

Flowers: June-October,
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Potentilla fulgens Wall. ex Hook. .

An erect, perennial herb. Leaves many from the top of the rootstock,
Leaves up to 20 em long, pinnate, many pairs of large leaflets inter-
spersed with small leaflets, large ones, 3 cm by 0.7 cm and the smaller
ones, 0.5 cm long or less. All leaflets closely serrate, sofily silky-white
underneath. Flowers many in cymose panicles at the end of leafy axis.
Flowers yetlow, | ¢cm diam.

A very characieristic herb, conspicuous by its silky-white leaves and
the peculiar arrangement of leaflets.

Himalaya in the aititude range, 2000-3000 m.

Tehri-Garhwal (Nag Tibba); Garhwal (Bishtola Alp); Kumaon
(Pindari).

Flowers and fruits: June-Qctober.

Primula macrophylla D. Don (Primulaceac)

An erect, scapigerous herb. Roots fibrous, often coloured red. Radical
leaves with sheathing bases, linear, oblanceolate, 10-25 cm long by 2-3 ¢cm
wide, entire or minutely toothed. Scape thick, 0.6 cm wide, losger than
the leaves, 30 cm high bearing namerous bright purple flowers in umbe-
llate clusters. Flowers shortly pedicelled, corolla3cm long, lobes spreading.

Western Himalaya, alpine zone.

Chamba {Mani Mahesh Glacier, Satrundi); Kashmir (Kolohai);
Tehri-Garhwal (Jumnotri) ; Garhwal (Valley of Flowers); Kumaon (Milam.
Pindari),

Flowers: June- July, Fruifs; August-September.

L. stuartii Wall. is very similar to the above in habit but bears bright
yellow flowers.

Primula reidii Duthie
A small scapigerous herb, Leaves 2-4, radical, oblong-spathulate,
dentate, petiole, 2 cm long, lamina, 3-5 cm long, 1.5-2.5 cm wide. Scape
8-10cmlong with 2-3 nodding flowers. Calyx wide, campanulate, expan-
ding in fruit, Corolla ivory-white, 1.5 cm long. Fruit globose covered by
the persistent calyx.

A rare primula known onty from a few collections in Garhwal and
Kumaon at 3000-4000 m alt. A dainty herb.

Western Himalaya: Garhwal (Mandakini Valley, Hemkund): Kumaon
{Ralam Vvalley).

Flowers: August. Fruits: September,

Saussurea gossypiphora D. Don (Composilae)

An erect herb, entire plant about 20 cm high. Stem covered by fibrous
feaf remains at the base, hollow, expanded at the top. Basal leaves many,
sessile, 10-18 cm long, 2.5 ¢m wide, pinnatifid, toothed. narrowed towards
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Saussurea gossypiphora D. Don and 8. simpsonigna (Field and Gardn.) Lipsch.
Mear Lake Hemkund in north Garhwal (alt. 4200 m)
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the base; stem leaves numerous. profusely hairy on the under surface;
expanded top of the stem is wide, 8-12 cm across, covered by dense matted
wool amidst which a large number of heads, as many as 30, are found.
Only the tops of heads are visible amidst the wool as also the upper
portions of the stem leaves, Heads dark purple.

A remarkably strange looking plant of the alpine zone in Himalaya
reaching an aititude of*5200 m.

Kashmir; Chamba {Sach Pass};
nath, Hemkund): Kumaon.

Flowers and fruits: September-October.

3. simpsonigna (Field & Gardn,) Lipsch. (=S. sacra Edgew.) 1s a
much smaller plant up to 15 cm high, the expanded top of the stem is
3-8 em; the wool is soft and pinkish and the leaves are very slender,
pinnatifid. The distribution of the herb is the same as above, the two
species often occurring together.

Saussurea ohvallata (DC.) Sch.-Bip.

An erect herb, 40-60 cm high. Stem simple, stout, hasal leaves with
sheathing stalks; dried remains of these sheaths cover the basal part of
Stem; upper leaves sessile: lamira linear-elliptic or oblong, 10-20 ¢m
long, 3-5 cm wide, margin irregularly toothed. Heads terminal, dark
purple in colour, stout, enclosed by large greenish-white, very thin floral
leaves, Floral leaves up to 10 cm long. 4 cm broad. prominently veined
and form a bladdery covering for the heads.

‘ The famed Brahma-Kamal of the high Himalaya. A plant striking
In its appearance and generafly occurring near the glacial rone,
Himalava at 30004200 m

ARF P RE AR WAL T TRALFAS Llla

Kashmir; Bashahr (Rupan Pass); Tehri-Garhwal (Sivaling Base);
Garhwal (Kedarnath, Hemkund, Valley of Flowers); Kumaon (Pindari),

Flowers angd Jﬂ'nr'.iu - Aueaet-Olctaber
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Saxifraga diversifolia Wall. ex DC. var. parmassifolia (D. Don) Engl.
{Saxifra 3
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An erect glandular herb, 20-40 cm high. Stem simple with numerous
glands. Radical leaves !ong-petioled, 4-8 cm long. 2-5 ¢m broad. ovate-
cordate, prominently nerved from the base, margin entire. Flowers in
Corymbs at the ends of leafy axes; stem leaves, sessile, ovate, 2-3 ¢cm by
1-2 ¢m; stem and calyx glandular-hairy; corolla 1.5 cm diam., yellow.

A widely distributed herb, particuiarly, in moist localities throuphout
the Himalaya at 2000-4000 m ait.

Chamba (Sach Pass); Bashahr {(Rupan Pass); Kulu (Rohtang Pass);
Garhwal (Kedarnath, Nar Parbat, Hemkund); Kumaon (Pindari).

Flowers and fruits: August-October,
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E:a;ufraga udnntuphylla Hook. f. & Thoms.

crenate, lﬂbes ruunded 4 cm mde petmles h:ury 4-6 cm l-:mg Fl{)werb
few, nearly 2 cm across, at the ends of a long scape; scape with few leaves,
short-peticled. Corella white,

West Himalaya reaching 4000 m in some places.

Chamba (Gaurikund); Garhwal (Hemkuna); Kumaon (Pindari).

Flowers: July-September.

Scabiosa speciosa Royie (Dipsacaceae)

An erect herb, 25-60 cm high. Stemn branched. Leaves opposite,
linear-oblong, 5 cm by 1 cm, hairy, sessile, Heads terminal, 5 ¢cm diam.
lnvolucral bracts leaf-like, -2 cm fong. Rays radiating, corollas promi-
nent, bright mauve coloured, disc flowers smaller. Fruiting heads bristly
on aceount of the persistent calyx,

West Himalaya up to 3600 m.

Kachmir (Hnﬂulhal Dldap\¢ [ ahl {D
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Flowers: September.

Scutellaria prostrata Jacq. (Labiatag)

A dwarf perennial herb, with woody stem and numerous branches,
Leaves opposite, 1-2 cm long, 0.7-1.5 cm broad, crenate, hairy on both
surfaces. Flowers in a spike towards the apex. Bracts prominent; calyx
short, corolla 1.5-2 cm long, bright yellow, tipped with purple.

Western Himalaya up to 4000 m.

Kashmit {Chandanwari); Chamba; Kumaon (Milam),

Flowers; June-September.

Sedum ewersi Ledeb. {Crassulaceae)

A much branched low herb, often forming tufts, with soft, fleshy,
ovate-obovate leaves, apex round. Flowers in dense hemispherical,
cymose clusters at the ends of branches, the entire inflorescence, 5-6 cm
diam, Flowers rose-purple.

A very attractive rock plant of western Himalaya reaching very

Kashmir (Lidderwat); Lahul (Khoksar); Spiti (Shitikar): Bashahr
{Sangla Valley); Tehri-Garhwal (Gangotri); Garhwal (Badrinath);
Kumaon (Milam).

Flowers: Septeraber-October.

Sedum wallichianum Hook, (5. asiaticum C. B. Clarke non DC.)

A fleshy herb with a stout rootstock. base covered by scales; branches
many, erect up to 25 cm long. Leaves alternate, sessile, linear, 2 cm long,
very narrow, toothed. Corymbs, 2-3 ¢m diam., consisting of denge cymes
of reddish yellow flowers.
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Himalaya up to 4800 m. Common,
L nelraie #07 admtin it s e anlen £ 0l
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&
Garhwal (Kedarnath, Hemkund}; Kumaon {Milam, Pindari).
Fiowers: June-September,

B Dachn
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Senecio gracilifiorus DC. (Compositae)

A large erect herb. Stem branched, up to 2 m high. Leaves large.
12-20 ¢m long, 6-9 om wide, deeply pinnately lobed, lobes 4-6 cm long,
1-1.5 ¢m broad, toothed. Inflorescence, a large branched panicle of
Fﬁl‘}'mbosely arranged heads, Head 1.5 cm long, 1 cm wide, bright yellow
1n colour,

A large handsome herb, widely distribyted in the Himalaya at
altitudes, 2500-4000 m,

Kulu; Bashahr (Kalpa); Garhwal (Khiraun Valley, Valley of
Flowers); Kumaon (Pindari).

Flowers: August-September,

Swertia alternifolia Royle {Gentianaceae)

An erect herb up to a metre high. Stem hollow. Leaves alternate,
linear elliptic, up to 20 ¢m long, 7 em wide, prominently nerved from the
base, base sheathing and enveloping the node, Inflorescence axillary and
terminal, cymes panicled, bracts large. Flowers on long pedicels (4 cm
long), bluish-green in colour; calyx margin gland-dotted; corolla lobes
2 cm by 0.75 cm, oblong.

A striking species, characterised by its alternate leaves and large
flowers,

Western Himalaya: 2300-3600 m.

Lahul: Kulu {Rahla); Garhwal {Kedarnath).

Flowers: Augnst-September,

anacetum fongifolium Wall. ex DC. (Compositae)

An erect, perennial herb, 20-40 ¢cm high. Stem simple. Basal leaves
very long, 30 cm by 3 cm, pinnatisect, lobes very finely dissected. Heads
yeilow, arranged, in a corymbose fashion at the top of the stem often
covered by woolly hairs at the base.

Western Himalaya: 3000-4000 rm.

Kashmir (Kolohai); Bashahr (Rupan Pass); Kufu (Rohtang Pass);
Garhwal (Kedarnath).
Flowers: July-September.

Thermopsis barbata Royle (Leguminosae)

A perenhial herb, 20-40 cm high, densely hairy. Stem branched.
Leaves sessile, trifoliate, leafiets, 4 ¢m long, 1.5 ¢m wide, oblong or
obovate, obtuse, mucronate. Stipules prominent, similar in shape to
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leafiets. Flowers at the ends of branches, bracts couspicuous, hairy;
calyx hairy; corolla deep purple-blue. Pods flat, oblong, 4 cm long,
1.5 cm wide with a sharp-pointed tip,

Himalaya: High temperate and alpine regions at 3000-3800 m.
Kashmir (Jai Hills); Kulu {Rohtang Pass); Tehri-Garhwal (Gangotri);
Garhwal (Valley of Flowers); Kumaon {Milam).

Flowers: May-July. Fruits: August-Septenaber,

Trollius acaulis Lindl. {Ranuncuiaceae)

A perennial herb. Rootstock covered by thick fibrous remains of
petioles. Basal leaves long-petioied, petioles up to 10 cm long, lamina
palmately divided 1nto 5 lobes, the lobes in turn cut or incised. Flowering
scapes 4 to 10 cm, fruiting ones much longer, with a few sessile or short
stalked ileaves. Flowers solitary, terminal, 53 ¢m diam,, bright golden

cm by l 1 25 cm, rmmderd at apex Achanei 1 cm lcmg Vl.l[h '«;tzﬁ' permstcrt
styles.

Western Himalaya:

Kashmir (Amarnath, Sheshnag); Kulu (Rohtang Pass); Kumaon
{Milam, Suryakund).

Flowers; May-June. Fruits: July-August,
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Waldheimia tomentosa (Decne.) Regel (Allardia romentosa Decne,)
(Compositae)
A woolly herb, 10-20 cm high. Leaves pinnately dissected, up to
10 cm long. covered by grey to silvery-white soft wool, Heads solitary,

terminal, 5 cm diam. Ray florets linear, 2 cm long, filac, disc purplish.

An attractiva herh of ﬂ-]P aln;nﬂ' zone in western I-Iumn'luu-n reaching
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an altitude of 5060 m.

Kashmir (Kolohai); Spiti (Kunzam Pass); Kumaon (Suryakund,
Shelang Gilacier).

Flowers: July-September.




Chapter §
ROTANICAL EXPLORATION IN WEST HIMALAYA

With such an atfractive assemblage of herbs on its heights it is no
wonder that the western Himalaya should have atiracted the attention of
botanical collectors from many lands. It was not, however, till the
beginning of the 19th century that any significant collection was done
in the area. Extensive botanical work during this century resulted in
the flora of the high Himalaya being well known by the end of the century
(See Burkill, 1965, for a detailed account). In this great task, adminis-
trators, army officers, missionaries, surgeons and survey officers coatrj-
buted most for the advancement of our knowledge of the fiora. Burkill
has recently given a comprehensive account of the botanical history of
tl}e country including the Himalayan ragion up to 1900. It is proposed to
gwve here only a brief account of the botanical activity of this period in
the high western Himalays. Thomas Hardwicke was perhaps the fisst
fo collect plants in the interior of the Himalaya. in the Alaknanda Valley,
In [798, He was followed by many others. [n Kgshmir, the names of
Jacquemont, Baron vor Huege!, Vigne, Falconer, Winterboltom and
Thomas Thomson stand foremost among the explorers of the first half
of the 19th century, The last named travelled extensively in northern
Kashmir and must have gathered *practicaily all the flowering plants that
occur in the parts he visited.” On the western side of Kashmir, beautiful
collections were made by Winterbottom in 1846. Royle also sent his col-
lectors to Kashmir. Royle's publication of the *Ilustrations of the Botany

OFtha I e 1. o o '
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“lilie himalayan Mountains antgd of the Flora of Cashinere’ in 1839 was an
outstanding event of the period. During the second haif of the cenfury,
significant colleciions were made by Clarke, Duthie and his coliectors,
In Ladakh and adjacent areas, the Schlagintweit brothers (one of whom
was killed) and Stoliczka, the pgeolopist (who also died in Leh) made
collections. Druring this period, several coltections were made by officers
attached to political missions. boundary commissions and refief expedi-
and the Afghan Boundary Commission. During the last decade of the
century, Dythie published important accounts of his travels in Kashmir.

The flora of the mountainous districts of Chamba, Kinnaur and
other areas now forming part of Himachal Pradesh has been known
through the pioneering efforts of the Gerard brothers, Inglis, Fdgeworth,
Lt. Maxwell, Prince Waldemar of Prussia, Werner Hoffmeister and
others in the first half of the 19th centary and in later years, Clarke and
more particularty, Lace and Gammie carried out important explorations
11 JRaATNDA.
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The picturesque Kangra and Kulu V:.illt‘-yb and the remote areas in
Lahul and Spiti, all formi 1 rese a
numeroys visitors ever since William Moorcroft made his histcric “*dash™
in 1821 across the Himalaya by way of Kangra and Kulv into Lahul and
then to Leh returning to the Kashmir Valley through the Zoji La. Lance,
a friend of Edgeworth, Edgeworth himself and Watt are among the
explorers of this sector of the Himalaya during tive 19th Century. One of
the missionaries, Rev. Jaeschke of the Moravian Mission, collected
extensively in Lahul, an account of which was published by Atkinson in
1868.

The most attractive, perhaps, of all the sectors of the west Himalaya
from the scenic as well as the floristic points of view, the part of the
mountain range lying in Tehri-Garhwal, Garhwal and Kumaon divisions
of Uttar Pradesh, had its first collector in Thomas Hardwicke who, as
already mentioned, visited the valley of Alaknanda in 1798, William
Moorcroft, Trail in Kumaon, Lindsay in the uplands of Pithoragarh
District and Edward Madden in Pindari Glacier were the other collectors

in this area during the earlier years. The most oxtensive and perhaps the

best collection to be made at any time in the west Himalaya was that of
the two survey officers, Strachey and Winterbottom, a list of which was
published by Duthie in 1882. George King, the first Director of the
Botanical Survey of India made some collections while temporarily
employed in the forest service in Kumaon. Duthie and his collectors,
year after year, made long exploration tours in this area towards the end
of the century.

In addition to the collectors named above, specimens were also
obtained by native collectors employed by Wallich, Falconer, Royle.
Drummond and Duathie and of these collectors, the names of Inayat
(Kashmir and Kumaon) ang Harsukh (Chamba) are the foremost.

With the turn of the century, the initiative for collection passed on
to the forest officers. university teachers and specialist cotlectors spon-

sored by fcreign herbaria, botanical gardens and other institutions of
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of northwestern Himalaya and a revised list of plants of Kumaon and

Garhwal (based on the colliections of Strachey and Winterbottom, Fal-
coner, Duthie and others) appeared in 1906, Notable collections were
made by Keshavanand in Kashmir, Bor in Lahul and by other forest
officers, Champion, Laurie and Parkinson. A.E. Osmaston published
his *Forest Flora for Kumaon® in 1927. An officer of the Indian Civil
Service, H. A. C. Gill, made excellent collections in the remote Spiti
Division. In Kashmir, the extensive collections of Hallberg were prapared
for publication by Blatter. Coventry brought out his illustrations of wild
flowers of Kashmir in three volumes. The late Shivaram Kashyap, one

of the most active and knowledgeable of alf collectors made several visits



Assomatmn in 1932, gavea vmd account of the hi gh alpme ﬂﬁra of western
Himalaya and adjoining territories. Several foreign expeditions sponsored
by the British Museum, the Roerich Foundation, mountaineering insti-
tutes, individual collegtors on behalf of botanical gardens and herbaria,
naturalists and tourists have all made collections in the high alpine
regions of western Himalaya. Some of their observations and finds have
been recorded in miscellancous publications which are scattered in
journals published all over the world. Among all the collections of the
first half of the present century, the gatherings of Koelz from Ladakh and
Rupshu and of Bor from Lahul are outstanding.

The reorganization of the Betamical Survey of India in the early
fifties of this century and the establishment of a regional station in Dehra
Dwun in the year 1956 gave fresh impeius for botanical work in the acea,
particularly, in the various sectors of the western Himalaya. The present
account is mainly based on the fresh gatherings mada by the author and
his colleagues and on the collections housed in the Herbarium of the
Forest Research Institute in Dehra Dun. Among the prominent localities
from which plants have been examined are the following:

Jammu anp KasHMIR: Alpathace Glacial Lake, Amarnath and envi-
rons, Bhadrawah, Bannihal Ridge, Jai Hills, Kishenganga Valley,
Kishtwar, Kolohai Glacier, Konsernag, Ladakh., Upper Lidder Valley,
Patani Top, Rupshu, Sheshnag, Sonamarg Glacier, Thajwas, Tilail,
Tulian Lake and Zanskar,

HiMacuaL PrapbesH: Chamba: Mani Mahesh Glacial Lake, Pangi
Valley, Sach Pass; Kinnaur: Rupin Pass, Sangla Valley, Shipke, Upper
Sutlej Valley (Bashahr); Mahasu : Hattu, Chor; Lahul and Spiti: Chandra
Valley, Khoksar, Keylong Jispa, Bara Lacha La, Zing Zing Bar, Kunzam
Pass, Chandra Tal, Shitikar, Losar, Kibar, Kaza; Kulu: Rohtang P

Kangra: Chota Banghal. Bada Banghal, Laca Glacier.

83534

UrTAr Prapesid: Tehri-Garhwal: Bandarpunch base, Gangotri,
Gaumukh, Shivaling, Kedarnath Dome, Jumnotri, Rhudughaira, Sri-
kantha: Garhwal: Alaknanda Valley, Arwa-Saraswathi Basin, Badrinath
and environs, Baidni, Bajmora and Bishtola Bugyais, Bhyundhar Valley
(Valley of Flowers), Lake Hemkund, Valteys around Mt, Kamet, Nilgiri
Parbat and Mt. Nilakantha, Kedarnath Glacial Valley, Upper Nandakini
Yalley, Panchchuli, Rupkund and environs, Tungnath; Kumaon: Milam,
Pindari and Shelang Glaciers and their morainic environs, Suryakund,
Trisuli Basin, Garbyang, Lebung Pass, Darma Valley, Byans, Barjikang
Pass, Ralam Valley and Upper Gorti Valley.
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The great variely of Howering plants occurring in the above loca-
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their respective families in the next chapter,



Chapter 6
FAMILIES OF FLOWERING PLANTS

An artificial key based on easily observable characters is provided
for the families and under ¢ach {amily te the genera of flowering plants
ocourring in the area and brought within the scope of this work. By use
of the key, the reader is enabled to ascertain to what family and within
the family, to what genus, an unknown specimen belongs. A description
in semi-technical language draws attention to the important Horistic
features of sach family. A list of species known to occur in the area is
given under each family. No attempt is made to provide a key for the
species for the foliowing reasons. The list of species has been compiled
from various published works and representative specimens of ali these
species were not available for stady in the herbaria consulted by the
author, Some of these species are also not adequately known as they are
based on insufficient data or on just single ¢ollections, As an arbitrary
limit has been set up for determining the alpine zone in this work, there is

alwave tha maccihilitvy AF cnma hardarlina ocranias bt o myiccard fae ramo
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sideration. Recent monographic studies are also lacking for many of
these familes and genera. In view of these considerations, a satisfactory
keying of the species would not have been possible.

The names of the species have been carefully checked and, as far as
pnssible the latest names considered valid under the International Code
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to facilitate easy reference, the corresponding name appearing in Hooker’s

Flora of British India is given in parenthesis immediately after the
currently valid name. Those species which have been newly described or
recorded from the area subsequent to the publication of Hooket's Flora
are indicated by an asterisk. The distribution within the area comprising
this work is given for each species and strikingly high altitudes recordag
for some of them ara also mentioned. The altitudes thus mentioned, in
most cases, represent the highest altitude attained by these species in the

area. It will be noticed that the range of distribution given here for many
species shows an extension from that recorded by Hooker in his Flora,
This is because recent explorations in the area have brought to light the
existence of these species in new localities, in some cases, for the first

tima in wastern Himalava,
LT LS L ) LY LAIMI.HI.“J

1. Leaves net-veined; parts of the flower mostly
in Fours or fives, rarely in threes. Plants with
two cotyledons DICOTYLEDONS
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1. Leaves usually with parallel veins; parts of the

flower mostiy in threes, Planis with one MONCGCOTYLE-
cotyledon DONS
DICOTYLEDONS
1. Calyx and corolla both present:
2. Fioral parts {other than ovary) in series of
three (trimerous) BERBERIDACEAE

2. Floral parts in fours or fives (tetra or penta-
merous)
3. Corolla of free or nearly free petals (poly-
petalous)

4. Stamens hypogynous (inserted at base

AN rascantnalal
01l lvuui.n.uvn-;

5, Flowers reguiar
6. Stamens more than 10

7. Carpels [ree; fruits of achenes RANUNCULACEAE

7. Carpels fused ; fruit, a capsule
opening by valves at top or
side

6. Stamens 10 or Jess than 10

8. Corolla cruciform; stamens 6;
fruit, a siliqua

8. Corolla not cruciform; sta-
mens 5 to 10
9, Ovary l-locular; placenta-

tion basal or frec-contral

10. Leaves scale-like; fasti-
giate shrubs with race-
mose spikes

10. Leaves not scale-like:

flowers in  cymose
dichotomies
9. Ovary 3-5 locular; placen-
tation axile

11. Fruits capsular
12, Anthers opening
by apical pores
12. Anthers opening
by longitudinal slits
I3. Stipules present
13, Stipules absent
1. Fruits follicular

PAPAVERACEAE

CRUCIFERAE

TAMARICACEAE

CARYOPHYLLA-
CEAE

ERICACEAE
(Pyrola)

GERANIACEAE
LINACEAE
CRASSULACEAE
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5. Flowers irregular

14, Sepals 2; stamens 2, branched; petals
spurred or gibbous FUMARIACEAE
14, Sepals 4-5; stamens more than 2
15, Stamens more than 10 RANIUNCULACEAE

15, Stamens 10 or less than 10
16. Carpel 1; stamens 10, free or

(N-1; froit, a legume LEG
16. Carpel more than 1
17. Ovary l-celled; capsule
3-valved; anterior petal
spurred VIOLACEAE
17, Ovary 5-celled; capsule
5-valved, loculicidal;
posterior sepal spurred,
lateral petals fused in
pairs BALSAMINACEAE
4. Stamens perigynous [borne on the lining
of the calyx cup or at the summit of an
inferior ovary {epigynous}]
i8. Ovary partially superior or partly
coalescent with the calyx cup
19. Stamens more than 10 ROSACEAE
19. Stamens 5 to 10
20. Carpels few to0 many, free;
fruits achenes or drupes ROSACEAE
20. Carpels 2; fruits capsular SAXIFRAGACEAE
I18. Ovary inferior
21. Ovary }-locular; fruit, a berry GROSSULARIACEAE
21. Ovary 2 to 5 locular; fruits schizo-
carpic or drupaceous
22. Flowers in umbels
23. Fruit schizocarpic of 2 inde-
hiscent, 1-seeded meri-
carps UMBELLIFERAE
23. Fruit drupaceous, 4-5 car-
pelled, ridged on back ARALIACEAE
22. Flowers in spikes or racemes;
ovary 4-celled ONAGRACEAE
3. Corolla of fused petals (gamopetalous)
24. Flowers hypogynous; ovary superior
25, Corolla regular
26. Stamens twice as many as coroila
lobes ERICACEAE
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26. Stamens

M. A. RAU

equal to number of corolla

lobes or less
27. Stamens 2; trees OLEACEAE

27. Stamens equal in number to corolla
Iohes Naot itreag

L O R L PR LW iy

28, Plants parasitic, twining round host CONVOLVULA-

CEAE (Cuscuta)

29. Ovary l-celled; stamens oppo-

29,

site corolla lobes
30. Seeds many; fruits capsular
31. Carpels separating in
fruit into follicles;
seeds comose ASCLEPIADACEAERE
31. Carpels not as above
32, Placentation free
central; stigma } PRIMULACEAE
32. Placentation parie-
tal; stigmas 2 GENTIANACEAE
30, Seed solitary; fruit, a nut PLUMBAGINACEAE
Ovary 2, 3 or 4-celled; stamens
alternating with corolla lobes
33. Corolla 4-lobed; capsule PLANTAGINA-
opening by lid at top CEAE
33. Corolla 3-iobed; capsule
opening by longitudinal
valves or separating into
1-seeded nuts or a berry
34, Fruit of 4 nutlets RBORAGINACEAE
34, Fruit, a capsule or a
berry
35 Ovary  3-celled;
fruit, a loculicidal
capsule POLEMONIACEAE
35. Ovary 2-golled
36. Flowers in ehra-
cteate cymes
o solitary SOLANACEAE
36. Flowers in brac-
teate racemes SCROPHULARIA.-
or spikes CEAE

25, Corolla irregular or nearly so
37 Stamens twice as many corolla lobes ERICACEAE

(Rhadodendran)
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37, Stamens as many or less than corolla
lobes, vsvally 4 or 2
38, Ovary 2-celled; stamens in 2 pairs

(didynamouns)
39. Fruit capsular
40. Capsule many seeded SCROPHULARIA-
CEAE
40. Capsule 2-seeded SEI.AGINACEAE
39, Fruit of 4 nutlets; style gyno-
basic LABIATAE
38, Ovary 1-celled; stamens not didy-
nramous

4f. Corolla not spurred. Parasitic
- hertbs ———OROBANCHACEAE —
41, Corolla spurred.
Insectivorous herbs LENTIBULARIACEAE
24. Flowers epigynous; ovary inferior
42. Flowers aggregated in heads with..
involucre

43, Anthers not coalesced along their
margins DIPSACACEAE

43, Anthers coalesced along their mar-
gins (syngenesious) COMPOSITAE

42. Flowers not aggregated in involucrate

heads

44. Plants woody shrubs or trees CAPRIFOLIACEAE

45, Fruit of indehiscent achenes or

drupes with stones

46, Qvary 3-celled. I-ovuled;

fruit an achene. Herbs
with aromatic rhizomes VALERIANACEAE

46, Qvary 2-5 celled; fruit not

an achene
47. Fruil didymous; ovary
2-gelied. Rambling

herbs RUBIACEAE
47. Fruit, a drupe of nut-
lets ADOXACEAE

45, Fruit a dehiscent capsule CAMPANULACEAE
1. Corolla absent; only one whorl of perianth
representing the calyx usually present
48, Herbs, submerged aquatics, leaves verti-
cillate; stamen |, carpel ] HIPPURIDACEAE
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48, Herbs non aquatic

49. Flowers bisexual
50. The flowers highly reduced, fascicied
amidst a rosette of leaves; very CIRCAEASTERA-
small Berbs CEAE
50. The flowers not as above
51, Stamens morethan 10; ovary of
free carpels RANUNCULACEAE
51. Stamens 10 or less than 10;
ovary of 1-5 fused carpels
52, Ovary with one ovule, fruit,
a nut or utricle
53. Loaves with sheathing
stipules; fruit, a nut POLYGONACEAE
53, Leaves exstipulate;
fruit, a utricle CHENOPQODIACEAE
52, Ovary with more than ]
ovule; fruit capsular
54. Capsules dehiscent at top crosswise SAXIFRAGACEAE

(Chrysasplenium)
54. Capsules dehiscent by valves
55. Style simple; capsules S-valved PRIMULACEAE
(Glaux)
55, Styles 2-4 free from base; capsules
2-6 valved CARYOPHYLLA-
CEAE

(Arenaria, Minuartia)

49. Flowers unisexual
55. Plants parasitic. Minute herbs on bark
of coniferous trees LORANTHACEAE

(Arceuthobium)
55. Plants not parasitic
56. Habit of plants herbaceous
57. Flowers minute, naked, arrang-
ed in characteristic cyathia ~ EUPHORBIACEAE

57. Flowers in axillary clusters of

.
nrtcavnal Anware nanismlata
N LR O AHSL A YTULS, Foalliviiiiiy,

Herbs with stinging hairs URTICACEAE
56. Habit of plants, woody, shrubs or
trees
38. Flowers in axillary cymose clus-
ters (male) or solitary (female).
Shrubs with shining scales ~ ELAFAGNACEAE
58. Flowers in pendulous spikes
(catkins)
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59. Fruits indehiscent
60. The fruit, a nut (acorn) FAG&CEA

{Q
mv]?l'i

60. The fruit, a winged nut BETULACEA
59. Fruits dehiscent, capsules

with comose seeds SALICACEAE
MONOCOTYLEDONS
1. Submerged aquatic herbs
2. Flowers bisexual; perianth of 4 free lobes POTAMOGETO-
NACEAE

L. Terrestrial or marshy herbs
3. Perianth reduced to scales or flowers enclosed
in chaffy scales or bracts
4. Qvary 1-carpelled; fruit 1-seeded, indehis-
cent; flowers in close-set spikes or
spikelets
5. Bach flower enclosed in 2 scales
(lemma and palea); seed coat
coalesced with pericarp (caryopsis) GRAMINEAE
5. Each flower subtended by a single
bract: seed coat not coalescent with
pericarp (utricle) CYPERACEAE
4. Ovary 3-carpelled; fruit, a dehiscent cap-
sule; flowers in axiflary or terminal
cymes JUNCACEAE
3. Perianth not scale-like, often petaloid
6. Lobes of perianth herbaceous, 3-6 decidu-

ous, Marshy scapigerous herbs JUNCAGINACEAE
6. Lobes of I‘;ﬁi’aﬁﬁtu pumrnuxd prom minent
7. Qvary superior LILIACEAE
7. Ovary inferior
8. Stamens 3; pollinia absent IRIDACEAR
8. Stamen 1, united with style on
column; pollinia present ORCHIDACEAERE

RANUNCULACEAR

The family includes the welt known anemones, butter-cups, colum-
bines. larkspurs, marsh marigolds, monkshoods and many other attrac-
tive herbs which form an important part of many an aipine landscape
in the northern hemisphere. There are several representatives of the
family in the alpine zone of western Himalaya. These plants are charac-
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Clematis momtana Buch -Ham. ex LI,
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terised by the possession of frec [-celled carpels in their flowers. The
colours exhibited by the flowers of members of the family ranpe from
violet to red with various shades of lilac, purple, pink and blue in addi-
tion to white. The flowers may be regular as in anemones and butter-cups
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and species of Clemaris lack 1n petals but their sepals assume bright
colours and provide the attraction. Columbines and larkspurs have
some provided with feathery styles or they may be many seeded follicles.

Clematis is a genus of woody climbers, popularly known as virgin's
bowers. The vellow-flowered, C. orientafis has 2 wide distribution in the
dry inner valleys and one of its varieties has been collected in Rupshu
at an altitude as high as 4500 m. Other specics like C, barbeliata and C.
montana with purple-backed white flowers reach the sub-alpine zone,
often climbing on birches and the high altitude oak. The flowers are
mildly fragrant in all the above species of Clematis,

The anemones are represented by five species in the alpine zone of
which 4. obtusilobg is the most widely distributed, Many hill slopes and
alpine meadows are often carpeted with the blue und white-flowered forms
of this species. At high altiiudes, as for example, along the Rohtang Pass,
the sulphur-yellow-flowered form is found. Some of the anemones are
more robust and often profusely hairy. These bear large umbels of white
flowers. Among such species are A. nagreissifolia (var. polyanthes) and 4.
teirasepala which are geaerally seen on rock ledges in various sectors of
the western Hlmalaya at altltudas above 3[]1]0 m.

flowers, the g&nus Thahcrrum s charact&rlsad by the pnssussmn of small,
inconspicuous, greenish or yellow-white flowers, The foliage of
many of these is striking being pinnately or ternately compound and
their leaflets variously divided or cut. At alpine heights are found six
species, ene of which enjoys a worldwide distribution. This species, T,
alpinum, is found in the alpine zone of all northern contineats and also in
the Arctic. In west Himalaya it reaches an altitude of 5000 m.

The butter-cups (Ranunculus spp.) are characteristic herbs of the
marshy and semi-aquatic localities. Most of them have yellow flowers
except the aquatic, R. aquatifis (vat. trichophyllus) which has white flowers.
This aquatic member is usually found at lower elevations but there is a
record of its having been collected at an altitude of 4500 m. in Ladakh.
One of the butter-cups, R. lobgtus, was found at an altitude of nearly
6000 m on Mt. Kamet in Garhwal Himalaya. R. puichellus, R. hyperboreus
and R. hirrelius are the other species which reach very high altitudes,

The columbines (Aguilegia spp.) are charming herbs with long-
spurred flowers. The corolla is white. purple or yellow and each petal is
produced into a spur at the base.
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Anemone obtusiicha 1. Don
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spp.) possess highly modified fowers, In the former, one of the dorsal
sepals and two dorsal petals develop a spur. The flowers are usually
biuish or binish grev and one of the species, D. densifforum, is found in
the Garhwal-Kumaon ranges at very high altitudes, On the morainic
slopes above Lake Hemkund, this herb is fairly common. Some of the
Himalayan larkspurs are viry large and in Garhwal Himalaya, the author
has seen some plants which were nearly 2.5 i high, the flowering spike
itself being 0.5 m, Among the Himalayan larkspurs, D. cashmerignum is
a most atiractive species with large blue flowers.

The monkshoods are thus named on account of the peculiar modi-
oati ¢ their fl T loid posteri il i I
helmet-shaped and encloses the two posterior clawed and hooded petals,
There are white, yellow and biue-flowered r-pccies among the aconites,

n'r\n- AfF tham which Aavare 31 lata anin wocmall harlbh with daarlr
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cut leaves and very preity blue flowers. This species, 4, violaceum, may
be seen on Rohtang Pass and en the morainic slopes around Lake Hem-
kund during the months, September-October. 4. falconeri with dense
racemes up to 30 ¢m long of blue flowers is a common herb in the Valley
of Flowers. Some of these aconites are reputed to be extremely poisonous
and they are locally known as 'bis’ or *zahar’ A. heterophyilom, locally
known as ‘atees’, is, however, non-poisonous and is much valued for its
medicinal propetties. The roots of some species are also eaten by the
local people.

The marsh marigold, Caltha palustris, adorns many hill siopes during
the summer months with its bright yellow flowers. This herb is parti-
cularly common around marshy places and along the banks of streams.
Large gregarious patches can be seen in the Chandra Valley in Lahul.

One of the most beautiful herbs belonging to this family and which
forms densely tufted cushions at very high altitudes is Pargquilegia
anemonoides. On high alpine screes, these cushions with their waxy white
flowers ate highly conspicuous, Describing this plant, Smythe writes «it
would be difficult to find a more genuine rock plant than this. One blast
of cold wind should suffice to wither and shrivel it, a single frost to burn
its tender foliage. Yet it grows, a miracle of growth battered by storm,
scorched by sun, the prey of hail, storm and blizzard. Heaven kaows how
it grows and 1 think that is the correct answer™’.

KEY To GENERA

1. Plants shrubby, woody climbers Clematis

1, Plants herbaceous, not climbers
2. Carpels 1-ovuled; fruits achenes

3, Calyx petalmd coroila absent
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4, Leaves all radical, lobed or divided:
flowers on scapes, sepals brightly
coloured, large

Anemone

4. Leaves compound; flowers in racémes
or panicles; sepals without bright
colours, small

3. Calyx and corolla both present

3. Herbs, stemless, perennial

6. Sepals 5, deciduous; petals 5-15,

white
6. Sepals 5, persistent, enlarged after
flowering; petals 10-135, yellow
5. Herbs with stem, annual or perennial
7. Petals 5-16, vellow or red; glands
absent
7. Petals usually 5, yellow {white in R.
aguatilis); glands present
2. Carpels many ovuled; fruits follicles
8. Calyx petaloid, yellow, rarely white;
petals absent
8. Calyx and corolta both present
9. Fiowers regular
10. Inflorescence, a panicle or flowers
solitary
11. Flowers without spurs
i2. Perianth yellow; stems simpie
with incised leaves
12. Perianth white or pale blue;
dense herbs often forming
cushions
11, Flowers with spurs
1. Inflorescene racemose
13. Racemes short; fruit, a berry
13. Racemes long; fruit follicular
9. Flowers irregular
14. The flowers spurred
14. The flowers not spurred, hoodlike

Thalictrum

Callignthemum

Oxveraphis

Adonis

Ranuncilus

Caltha

Trolliug
Paraquilegia
Aquilegia

Acinea
Cimicifuga

Delphinium
Aconitum

Note: The genera, Halerpestes Greene and Batrachium 8. F. Gray
also represented in the area are separated from Ramuncufus Linn., the
former characterised among other things by the absence of any proper

stem and its achenes having thin texture and striate surf

amac Barrashiang
SRR MEN CFFIYSFR

- AL

by its aquatic habit with all submerged loaves and yellow flowers.
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HIGH ALTITUDE FLOWERING PLANTS
LIST OF GENERA AND SPECIES

ACONITUM LINN.

balfourii Stapf

Garhwal, Kumaoa (3600 t0 4200 m).
chasmanthum Stapf ex Holmes
Kashmir (up to 3690 m).
deinorrhizom Stapf

Bhadrawah, Bashahr (3600 m).
falconeri Stapf

Tehri-Garhwal, Garhwal (4000 m).
heterophyllum Wall. ex Royle
Throughout up o 4000 m.

kashmiricum Stapf ex Coventry

35

Kashmir (Apharwat, 4000 m}.

laeve Royle (4. Iycocronum auct. non Linn.)
Kashmir to Kumaon up to 3600 m.
moschatum (Brihl ex Duthie) Stapf
Kashmir (3600 m).

rotundifolium Kar, & Kir,

Zanskar, Lahul (4800 m), Bashahr.
violacenm Jacq. ex Stapf
Kashomir to Kumaon (4500 m in Spiti).

ACTAEA LINN,
spicata Linn,

TF nmbinim b D gsimmmommm oo don 300U
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ADONIS LINN,

chrysocyathus Hook. f. & Thoms,
Kashmir to Kumaon (5200 m).

ANEMONE LINN,

narcissifolia Linn. var, polyanthes Finet & Gagnep.

Kachmir to Kumaon (4000 m).
obtusiloba . Don

Kashmir to Kumaon up to 4500 m.
pulsatilla Lion, (4. afbana Stev.)
Ladakh (4500 m), Chamba, Lahul
rupicola Camb.

Kashmir to Kumaon (up to 4500 m).
tetrasepala Royle

Kashmir, Chamba (4000 m).
b
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Aremane narctsstfolia Linn. var. pefyanthes Finet & Gagoep.
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AQUILEGLA LINN,

— - = -~ -

fragrans Benth. {4. vulgaris Linn. var. pyrenaica (DC.) Hook. f. &
Thoms, p.p.]

Kashmir (3600 m).

jucunda Fisch. & Mey,

Kashmir (3900 m).

moorcroftiana Wall.’ex Royle (4. vulgaris var. pyrenaica p. p.)
Kashmir (3600 m).

mivajis Falc. ex Baker

Kashmir, Chamba, Tehri-Garhwal (3900 m),

pubiflora Wall, ex Royle (A. vulgaris var. pubifiora Hook. f. &

o

C.

BatracHiuMm 8. F. GRAY

flavidum Hand.-Mazz,
Ladakh (4300 m).

CALLIANTHEMUM C. A, MEY,
pimpenelioides {D. Don ex Royle) Hook. [. & Thoms (C. cache-
merignum Camb. )
Kashmir, Chamba, Kumaon (5400 m).

CALTHA LINN.

palustris Ling, [and var. alba (Jacq.) Hook. f. & Thoms. in Kashmir].
Kashmir to Kumaon (4000 m).

CIMICIFUGA LINN,

[ fﬂeﬁd. Tinn
3 =18} Ein

Kashmir, Kumaon (3600 m).

CLeMATIS LINN,

barbellata Edgoew.

Tehri-Garhwal (3300 m), Kumaon.
montana Buch.-Ham. ex DC.
Kashmir to Kumaon up to 3300 m.
orientalis Linn, (s.1.)

Rupshu (4500 m), Kumaon.

DELPHINIUM LINN.

brunonianum Royle
Kashmir, Ladakh (5400 m), Tehri-Garhwal (5200 m), Kumaon.
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DEeLPHINIUM LINm.

caeruleum Jacq, ex Camb.

Kumaon (4000 m}.

cashmerianum Royle

Kashmir, Lahoil (4800 m), Kumaor,
densifiorum Duthie ex Maxim
Garhwal, Kemaon (5600 m).
kumaonense Huth

Kumaon (4500 m).

pyramidale Royle

Kashmir to Kumaon (3500 m}.
roylei Munz

Kashmir (up to 5000 m).

vestitum Wall, ex Royle

Kashmir to Kumaon (up to 4000 m),

HALERPESTES (GREENE
sarmentosa (Adams) Kom. & Klob (Ranunculus cymbalarige Hook,

- f&Thoms.pp.oonPurshy) 000000000000

Kashmir, Lahul (4800 m), Kumaon.
tricuspis (Maxim.} Hand.-Mazz.
Kashmir, Ladakh, Rupshu (4800 m), Lahul.

OXYGRAPHIS BUNGE

glacialis (Fisch. ex DC.) Bunge
Kumaon (4500 m).

polypetala (Royle) Hook. f. & Thoms.
Kashmir to Kumaon (up to 4500 m),

ParAQUILEGIA J. R. DrumMM. & HUTCH.

anemonoldes (Willd.) Ulbr, (Isopyrum grandifiorum Fisch. ex DC.)
Kashmir, Lahu! (4200 m), to Kumgaon.
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Phyllum Royle)
Kashmir, Rupsbu (4500 m), Lahul.

SGRYFUM micro-

RANUNCULUS LINN,
squatllis Linn. var, trichophyllus (Chaix) Hook. {. & Thoms.

&

Ladakh (4500 m}, Kumaon.
brotherusi Freyn

Kumaon (3300 m),

birtellus Royle

Kashmir 1o Kumaon (4800 m).
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RANUNCULUS LINN.

R. hyperboreus Rotth. var. natams Regel
Kashmir, Tehri-Garhwal (4500 m), Kumaon.
R. laectus Wall.
Kashmir (up to 3600 m),
R. lobatus Jacq. ex Camb.
Kashmir, Lahul (4800 m), Garhwal.
*R. munroanus Drumm. ex Dunn
Kashmir, Lahul (4000 m).
R. palchellus C. A, Mey.
Kashmir to Kumaon (4800 m).
R. radicans C. A. Mey,
Kashmir (4000 m).

THALICTRUM LINN,
T. alpinam Linn.
Threoughout up to 4800 m.
T. cultratum Wall. subsp. platycarpum (Hook. [ & Thoms.)
Briihl (T platycarpum Hook. f. & Thoms.)
Garhwal, Kumaon (3300 my).
T. elegans Wall. ex Royle
Kashmir to Kumaon {4000 m).
T. foetidum Linn. (T. minus Linn, var. foetidum Hook. f. & Thoms.)
Lahul, Spiti (4000 m), Tehri-Garhwal, Garhwal, Kumaon.
T. minos Linn. var. majus (Jacq.) Hook. f. & Thoms.
Spiti (4000 m), Chamba,

Kashmir to Kumaen (3900 m).
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TroLLiUs LinN,

T. acaalis Lindl.

Kashmir to Komaon (4000 m).
T. pumiles D. Don

Kumaon (4100 m).

BERBERIDACEAE
The barberry family is represented by a few species of the genus
Berberis, in the alpine zone of western Himalaya. These species form
compact, dense shrubs on dry rocky ridges and. generally, in other dry
localities. One of them, B. jaeschkeana, frequently secn in Lahul, has
3-fid spines and oblong-ovoid, red betries. On the dry bleak heights of
Ladakh, another species, B. ulicing occurs and this, perhaps, is the one
to attain the highest aititude known for a barberry in westérn Himalaya.
A herbaceous member of the family, Podophyflum, is commonly
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known as the May apple. The Himalayan representative, P. hexandrum,
is a perennial herb with two or three cauline leaves and a single terminal
white flower. The fruit is large, oval and reddish with numerous seeds
embedded in the pulp. It is edible, This herb is found in the nndergrowih
of hirch forest and also nnder the shade of rocks. It has attracted consi-
derable attention in recent years for its medicinal use and is now in
cultivation in some ar¢as.

KEY T0 GENERA

1. Plants woody; leaves simple, fascicled in the

axils of 3-3 partite spines; flowers yellow,;

barries small Berberis
i. Plants not woody, scapigerous herbs; leaves

large, palmately lobed ; flowers white or pale

rose; berries large, many seeded Podophyllum

LIST OF GENERA AND SPECIES
BERBERIS LINN,

7*B. garhwalensis Schneid.
Kumaon (Milam, 3800 m).
*B, jaeschkeana Schneid.
Kashmir to Kumaon up to 3600 m.
*B, keashmirana Ahrendt
Kashmir {3400 m).
*B. kumaonensis Schneid.
Garhwal, Kemaon (3900 m).
B. olicing Hook. f. & Thoms.
Ladakh {4800 m).
B. ambellata Wall, ex G. Don
Garhwal (3600 m), Kumaon.
*R. zahcliama Schneid.

Kashmir (4000 m),

PoapopuyLLuM Linn.

P. bexandrum Rovle (P. emodi Wall. ex Hook. f. & Thoms.)
Kashmir to Kumaon (4500 m n Tehri-Garhwal}).

CIRCAEASTERACEAR

This family accommodates a single species, Circaeaster agrestis of
obscure affinities. It is considered to be a highly reduced relative of the
Borboridaceas. The plant has received attention from plant anatomists
in recont years on account of the poculiar open dichotomons venation of
its leaves, The herb grows in gregarious patches under the shade of larger
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Podophylium hexandrum Royle
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shrubs and is distributed in the western Chinese provinges and in the
castern Himalaya, It was known, from only ong locality in Knmaon in the
western Himalays till very recently. It is now known to oceur further west
in the Garhwal Himalaya at elevations of 3300 m. The entire plant is about
8 cm high with the clongated hypocotyl bearing a terminal rosette of
ohovate, dentate-spinulate leaves. A peculiar featare of the vegetative
body is the presence of a pair of linear and persitent cotyledons below
the rosette of crowded leaves, In the centre of the rosette of leaves, a

gondensad terminal inflorascence Mmpnnﬂr‘ of numerous minute flowers

is found, These minute flowers are very reduced and consist of 2 1o 3
tepals, 1 to 3 stamens and- 1 to 3 carpels. The carpels develop into fruits

wrhaale mpm mrrmad Ly Lol ad cvmmrasllola e Lim oo
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C. agrestis Maxim,
Garhwal, Kumaon (3600 m).

PAPAVERACEAE

N PR

The poppy family is best known for the blue-poppies umus:glug {0
the genus, Meconopsis. One of its species. M. acileata, enjoys a wide
distribution in western Himalaya being found in the alpine zone from
Kashmir to Kumaon. In spite of its rough, repeflant exterior, on account
of the prickly stem and leaves, the plant bears such exquisitely charming
flowers of the finest shade of blue that it has earned for it the name,
‘Queen of Himalayan flowers’. On dry rocky slopes and amidst boulders
one can see this tall erect herb. The flowers are extremely delicate and
wither away so quickly that the plant makes very poor herbarium speci-
mens. There are also purple and yellow-flowered spacies of Meconopsis.
Other genera of the family found in the area are Papaver and Stylophorum.
The latter is represented by a single species. S. lactucoides, which is
found on the ridges beyond Garbyang in Kumaon. It is a perennial herb
with yellew jeice and bears large yellow flowers, nearly 5 cm in diameter.
It is, however, a rare plant of the area.

KEy To GENERA

1. Capsules opening by pores or by short valves
only at the top

2. Stigmas sessile on disc at top of ovary Papaver
2. Stigmas sessile on top of ovary but decurrent
on top of atyle Meconopsis

1. Capsules opening by valves throughout ths
length Stylophorum
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LIST OF GENERA AND SPECIES

MECONOPSIS V1G.

M. aculeata Royle
Kashmir to Kumaon (4500 m).
*M. Iatifolia Prain
Kashmir.
M. paniculata (D. Don) Prain (M. napaulensis auct. non DC.)
Garhwal, Kumaon (3600 m).
M. robusta Hook. f. & Thoms.

e ol T Y

Kumaon (3600 m).

PAPAVER LINN,

P. nudicaule Linn, subsp. rubroaurantiacum (DC.) Fedde var, cory-
dalifolium Fedde
Kashmir (Kolohai, 3600 m), Ladakh {5000 m).

STYLOPHORUM NUTT.

S. lactucoides Hook, f. & Thoms.
Kumaon (3300 m)}.

FUMARIACEAE

The fumsitory family has several species of the genus, Corpdalis
distributed in the alpine zone of western Himalaya. Most of them bear
yellow flowers but one of them, the blue Corydalis, €. cashmeriana, has
very pretty sky-blue flowers. This i8 a small bulbous herb, 10 to 15 cm
high and bears a raceme of blue flowers, The flowers ara 1 to 2 cm long
in which the posterior petal has a curved spur at the baso, Among the
yellow-flowered species, C, govanigna is not only an attractive herb but

is also medicinally useful, As in all other species of the genus, the leaves
are lobed or finely cut and the flowers are gibbous or spurred, C. vaginans
is another yellow-flowerod member occurring at high altitudes, often
found in semi-aguatic situations or sometimes rooted to rocks oven in
fast running streams.

A very characteristic specics with large rotund or lobed, obtuse
leaves and bearing a leafy scape of white or yellow-purple variegated
flowers is met with in Kashmir, Ladakh and Lahul at altitudes above
4000 m. This species, C. crassissima, is a conspictuous herb of the rocky
heights at the approach to the holy shrine of Amarnath in Kashmir.
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Corydalis cashmiriana Royle
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LIST OF GENERA AND SPECIES
{CorypaLis DC.

C. adiantifolia Hook. f. & Thoms,
Zanskat (4000 m).
*C. howeri Hemsl.
Kumaon {3600 m).
C. cashmeriana Royle
Kashmir to Kuvmaon {4200,
C. clarkei Prain
Kashmir (4260 m).
C. crassifolia Royle
Kumaon (4060 m).
*(C. crassissima Camb.
Kashmir, Ladakh, Lahul (4800 m).
C. crithmifolia Royle
Tehri-Garhwal, Garhwal, Kumaon (4000 m),
C. diphylia Wall. (C. rutaefoiia Sibth.)
Chamba, Kumaon (3300 m).
C. elegans Wall. ex Hook. f. & Thoms.
Kumaon {4500 m).
C. flabellata Edgew.
Garhwal, Kumaon (3900 m),
C. govaniana Wali,
K ashntit to Kumaon (4500 m in Tehri-Garhwal)
C, wmeifolia Wall
Lahul, Chamba, Tehri-Garhwal, Garhwal, Kumaen (4800 m).
C. moorcroftianas Wall. ex Hook. f. & Thoms,
Kumaon {4200 m).
*C. pana Royle
Kumaon {5400 m).

C.

*C.

C’!

. : i Fedd

Tehri-Garhwal, Garhwal, Kumaon.

paucifiora Pers,

Kashmir to Kumaon.

slkkimensis (Prain) Fedde

Kashmir (3900 m),

stricta Steph. ex DC.

Rupshu (4500 m), Ladakh.

thyrsiflora Prain (C. gortschakovii Hook. f. & Thoms. non Schrenk)
Kashmir, Chamba, Lahul (4800 m).

vaginans Royle (C. ramosa Wall. ex Hook. f. & Thoms, non O. &
B. Fedtsch).

Kashmir to Kumson (4800 m).



HIGH ALTITUDE FLOWERING PLANTS 67

Corvdalls crassissima Camb.
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CRUCIFERAE

{nom. altern. BRASSICACEAFE)

The plants belonging to this well known family which inclades the
radishes, mustards, cabbages and others are all herbs characterised by the
possession of 8 cruciform corolla in their fowers. The 4 sepals are in 2
whotls and the 4 petals are placed crosswise in alternation with tha sepals,
There are 6 stamens arranged in 2 whorls, an outer of 2 short and an
inner of 4 long stamens. The ovary is made of 2 carpels which develop
into a characteristic fruit knowon as the siliqua.

The family is well represented 1n the alpine zone and, 1n fact, the
piant that has been collected at what is perhaps the highest altitude
recorded for a flowering plant in the western Himalaya, is a member of
this family. Parrya, Christolea, Arabis, Drgba and Chorispora have some
or most of their species reaching an altitude of more than 5000 m. Chris-
toleg himalayensis has been collected on Mt. Kamet at 6300 m and C.
stewar¢ii with cream-coloured fragrant flowers was gathered in Rupshu
at 5700 m. Anmng the spﬂuies of Arabis, A. tibetica is generally resiricted

+m nletberdmn o [, g | il
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Kashmir,

Draba is a very interesting genus of tufted herbs. Many of them form
compact cushions on rock faces at high altitudes. The flowers may be
white or vellow and are borne in racemss or corymbs. The pods are
ususa/ly shert and ovoid in shape. D. oreades, a species widely distributed
m the alplna ragmns of Eumpa and wast Asm and 111 the art:tm regmns

Aphragmus are uther genera showmg tha tuftud habit. These bear whlta
flowers.

The ubiquitious shepherd's purse, Capsella bursg-pastoris is also
met with generally in the alpine zone of west Himalaya as algo the other
well known weed of cultivation, Thlaspi arvense. Tho common radish,
Raphanus sativus, is seen in cultivation up to an altitude of 4500 m in
this region.

Chorisporg sabulosa is a perennial herb with a thick, fleshy fusiform
root and tufted radical leaves. The flowers are large, yellowish or pur-
plish, borne on racemes arising from amidst the loaves. The pods are

torulose. This herb occurs at high altitudes and is known from Kumaon,
Spiti, Kashmir and Rohtang Pass.

KEY To GENERA

1. Pods indehiscent
2. The pods elongate, more than 2-seeded
3. Pods straight, thick, continuous within Raphanus
3, Pods torulose Chorispora
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2. The Pods short, 1 or 2-seeded
4, Pods 2-seeded, large, didymous Megacarpaea
4, Pods 1-seeded
5. Pods jointed, upper joint 1-celled,
lower seedless and forming stalk Crambe
5. Pods not jointed, 1-celled, 1-seeded Tauscheria
1. Pods dehiscent
6. The pods short, compressed laterally at
right angles to sepium
7. Pods many seeded, valves not winged,
obcordate, cuneate Cupsella
1. Pods few seeded, valves winged
8. Seed solitary in each cell; pods orbi-
cular-oblong Lepidium
8. Seeds 4 to § in each celt Thiaspl
6. The pods long or short, not compressed at
right angles to septum
9. Seods 2-seriate
10. Herbs with erect simple stems; pods
narrow, linear Lurritis
Herbs with tufied stoms, simpls or
branched; pods compressed or
turgid, oblong, ovoid or lanceolate,
rarely linear
11. The herbs tufted, hoary-tomen-
tose; stem present, simple or
branched
12. Filaments of stamens with
appendages Alyssum
12. Filaments of stamens simple
13. Pods erect, linear or elli-
ptic-lanceolate, curved Braya
13, Pods short, elliptic-ob-
long or ovoid
14. Petals entire Draba
i4. Petals Z—ﬁd Erophil
11. The herbs glabrous, stemless
15. Pods globose or ovoid, turgid Cochlearia
15. Pods cylindric, curved Arcyosperma
9. Soeds I-seriate
16. Pods torulose, sub-torylose or curved
17, Flowers white or lilac, pods torulose Torularia
17. Flowers yellow

in
1,



10 M. A. RAU

18. Pods cylindric, sub-torulose, pedi-
gels slender, valvas 1-nerved
18. Pods sleader, curved, pedicels
stout, valves 3-nerved
16. Pods not torulose or curved
19. Pods 4-angled
20. Herbs tufted perennials
21. Seeds flattened with a mem-
branous wing
21. Seeds flattened without border
or wing
20. Herbs with diffuse branches
22, Lower leaves lyrate-pinnate,
base avricled, stem-clasping
22. Lower leaves oblong, sinuate-
toothed, base never auricled
19. Pods not 4-angled but terete or flatiened
23. Leaves simple, entire or toothed
24. Pods cylindric, hard
24, Pods slender, long, compressed
25. Valves of the frait flat
25, Valves of the fruit convex
23. Leaves pinnate

Descurainia

Sisymbrium

| o P,
Parrya

Christolea

Barbarea

Erysimum

Malcolmia

Arabis
Arabidopsis
Cardamine

Note: The genus AMicrosisymbrium Q.E. Schulz is separated from
Sisymbrium Linn. on the basis of the prominent stigma of the latter in
contrast to the minute depressed stigma of tha former, The genus Aphrag-
mus Andrz, is distingnished from Braya Sternb. & Hoppe by the former’s

confluent nectariferous glands,

LIST OF GENERA AND SPECIES

ALYSSUM LINN,

A, canescens DC,
Kumaon {5000 m

LI i e

APHRAGMUS ANDRZ.
*A. himaiaicus O.E. Schulz
Kaghmir (4200 m),
*A. obscarus (Dunn) O.E. Schulz
Kashmir (3500 m),

A. oxycarpus (Hook. f. & Thoms.) Jafri (Braya alpina Hook. f. &

Thoms. non Sternb, & Hoppe)

Kashmir, Rupshu (4800 m), Lahul, Spiti, Tehri-Garhwal.
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ARARIDOPSIS HEYNH.

himalsica (Edgew.) O.E. Schulz (Sisymbrium himalaicum Edgew.)
Kashmir, Garhwal, Kumaon (3900m).

himalaica var. kunawarensis (Royle) OLE. Schulz

Kumaon (3900m).

mollissima (C.A. Mey.) O.E. Schulz var. dentata O.E. Schulz
(Sisymbrium mollissimum Hook. f. & T. Anders. non C.A. Mey.
p. p.)

Kashmir to Kumaon (up to 4000m).

mollissima var. fmomsonii {Hook, f.) O.E. Schuiz

Kashmir, Ladakh (4300m).

thaliana {Linn.) Heynh. (Sisymbrium thalianum Gay & Mann.)
Kumaon (5000 m),

Arans Linn,

amplexicanlis Edgew.

Kashmir to Kumaon {3600 m).
auriculata Lamk.

Kashimir.

glandulosa Kar. & Kir.
Rupshu {4900 m},

pierosperma Edgew.

Kashmir to Kumaon (4300 m).
saxicola Edgew.

Garhwal.

tenuirostris Q. E. Schuiz
Lahu! (4500 m).

tibetica Hook. f. & Thoms.
Lahu] (4800 m}.

ArcyospErMA O.E. ScHULZ

primulifoliom (Toms.) O.E. Schulz (Luterma primulaefolium
Hook. f. & Tohms.)
Kashmir, Simnla, Garhwal (3600 m}, Kumaon.

BARPBAREA R. BR.

intermedia Boreau [ B, vulgaris R, Br. var. sicula (Pres])

1T .1 £ BT Adamo 1
MOUOK. 1. & 1, AdTIUera. j

Chamba, Tehri-Garhwal (3500 m).
vulgaris R. Br.
Kashmir to Kumaon {3600 m).

r A

o
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Brava SternB. & HorrE

B. thomsonii Hook. f. (B. alpina Hook. {. & T. Anders. non Sternb. &
Hoppe P. P.)
Spiti, Kumaon {43500 m).

CAPSELLA MEDIK,

C. bursa-pastoris (Linin.) Medik,
Throughout up to 4800 m.

C. procumbens (Linn.) Fries (C. efliptica C.A. Mey.)
Ladakh {4500 m).

C. thomsenii Hook. f. [Hedinia tibetica {Thoms.) Ostenf]
Rupshu 5100 m,

CARDAMINE LINN.

C. impatiens Linn.

Throughout up to 3600 m.
*C. inayatii O.E. Schulz

Garhwal (3300 m).

C. macrophytia Wild.
Throughout up to 3600 m.

C. pratensis Linn. |
Tehri-Garhiwal, Kumaon (4500 m)}.

CHorisPORA R. Br. Ex DC. NOM. CONS

C. sabulosa Camb.

Kashmir to Kumaon (4800 m).
C. sibivica DC.

Kashmir (Burzii pass, 3600 m).

CagristoLEa CAMB. ES JaCQ.
C. albifiora (T. Anders.) Jafri (Cheiranthus albifiorus T. Anders.)

Frmeolonm FATUL sunh
A ISP L "."I‘ﬂw .ll.]}.

C. crassifolia Camb.
Rupshu (4800 m), Spiti, Kumaon.
C.  himalayensis (Camb.) (Cheiranrius himalayensis Camb.)
~ Lahul, Spiti, Garhwal (6300 m). Kumaon (4800m).

«C. lanuglnoss (Hook, f, & Thoms.) Jafri (Parrva lanuginosa Hook
f. & Thoms.)

Rupshw (5700 m).
*C. parkeri (O.E. Schulz) Jafri
Kashmir (3900 m).




HIGH ALTITUDE FLOWERING PLANTS 73

*Christolea scaposa Jafri

C.

Kashmir (5000 m).
stewartii (T. Anders.) Jafri {Cheiranthus stewartii T. Anders,)

o)

*D.

Rupshu (5700 m), Lahul {4800 m).

scapifiora Hook. . &
Kumaon (4800 m).

CRAMBE LINN.

cordifolia Stev.
Kinnaur (4000 m),

DEesCURAINIA WEBB, &. BERTH. NOM. CONS.

sophia (Linn.) Webb. ex Prant} (Sisymbrivm sophia Linn.)

K achmir to Kumaon
hmar to L umaon,

L )

DraBa Linn.

altaica (C.A. Mey.) Bunge (D. fladnitzensis Hook. f. & Thoms. non
Wulf.)

Kashmir, Rupshu (4900 m}, Lahul, Kumaon (4900 m).

amoena O.E. Schulz

Kumaon (4500 m).

cachemirica Gandoger (D. glacialis Hook. {. & Thoms. p.p. non
Adams).

Lahul, Spiti (5300 m).

*D.

"
F}

¥ ¥

&

&

falcomeri O.E. Schulz

Kashmir {3900 m}.

glomerata Rovle

Kashmir, Lahul (4800 m)}.

glomerata var. dasycarpa O.E. Schulz
Kashmir, Kinnaur (4200 m).

gracillima Hook. f. & Thoms.

Kumsaon (5400 m).

Iasiophylia Royle

Lahul (4800 m), Tehri-Garhwal (4500 m), Kumaon.
lanceolata Royle

N. Kashmir 4500 m.

laslophylla var. lefocarpa (Pamp.) O.E. Schuiz
Tohri-Garhwal (5000 m),
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*Draba Iudlowiana Jafri

*I},

Ladakh (4800 m).
nubigepa O.E. Schulz

AR

Kashmir, Kumzaon (4500 m),

D). olgae Regel & Schmalh.
N. Kashmir, above Skardu, 4500 m.
D. oreades Scbrenk (D. alpina Hook. f. & T. Anders p.p. non Linn.}
Kashmir (4800 m), Rupshu (5000 m) to Kumaon (5000 m).
D. radicans Royle
Tehri-Garhwal (3600 m).
D. setosa Rovle (D, glacialis Hook. {. & T. Anders. p.p. non Adams)
Kashmir, Lahul (4600 m), Kinnaur.
D. stemocarpa Hook. f, & Thoms. (D, finearis Hook. . & T, Anders.
non Boiss.)
Kashmir, Lahul (3900 m).
D. tibetica Hook. [, & Thoms. (incl, var. Winterbotiomii
Kashmur (4000 m).
*D. trinervis O.E. Schulz
Kashmir.
EropriiiLa DC, NOM. CONS.
E. verna (Linn,) E, Mey. (E. vulgaris DC.)
Lahul (4500 m).
ErysiMuM LiInw,
hieracifoliom Linn.
Kashmir to Kumaon up to 3600 m,
E. pachycarpum Hook. . & Thoms,
Kashmmir {3600 m).
LepiDIUM LINN.
L. capitatom Hook. {. & Thoms.
Ladakh, Lahul, Kumaon {4200 m).
MaLcOLMIA R. BR. CORR, SPRENG. NOM. CONS.
M. africana R, Br.
Kashmir, Ladakh (3800 m).
MEGACARPAEA DC.
M. polyandra Benth.

wr

Kashmir, Kumaon (Pindari Giacier, 3600 m),
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MicrosisyMeriuM OLE. Schurz

axillare (Hook. f. & Thoms.) O:E. Schulz subsp. brevipedicellatnm
Jafri (Sisymbrium axiliare Hook. f. & Thoms.)
Lahul (3600 m),

Parkya R, BR,

macrocarpa R. Br.

Ladakh {5300 m), Rupshu (5000 m}, Kumaon (4800 m).

RAPHANUS L1NN,

sativas Linn,
Throughout, cult.

SISYMBRIUM LINN.

bracissiforme C. A. Mey. {S. columnae Hook. f. & T. Anders. non
Tacg.)
Spiti {3900 m) , Kumaon,

TAUSCHERIA FI1SCH. X DC.

lasiocarpa DC,
Kumaon,

THLASPI Lann.
andersonii (Hook. f. & Thoms. ) O.E. Schulz (/beridella andersonii

Hook. f. & Thoms.)

Kashmir to Kumaon (4800 m).

arvense Linn.

Throughout up to 4000 m.

cochleariforme DC_ (T alpestre Hook. f. & T. Anders. p.p. non Linn.)
Kashmir to Kumaon (4500 m).

cochlearioides Hook. f. & Thoms.

Kashmir to Kumaon (4800 m tn Lahul).

Torutarla O.E. Scyurz
humilis (C.A. Mey.) O.E. Schulz (Sisymbrium humile C.A. Mey.)
Kashmir, Ladakh (4500 m), Lahul to Kumaon,

bumills var, piasezkii {Maxim.) Jafri
Rupshu (4650 m),

TURRITIS LiINN.

glabra Linn. (Arabis glabra Crantz)
Kashmir to Kumaon.
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VIOLACEAE

The violets are popular garden plants. The well known. pansy of
the gardens belongs to this family, The violets have a characteristically
modified flower in which the lower latpest petal is either spurred or js
saceate at the base, The connectives of some of the anthers may also be
spurred at the base, The fruit is usually & 3-valved capsule. Among the
wild members of the family. the yellow-flowered Viola biflora is the

vommonest at high alfitudes. The purple-floweted, stemless herh with
tufted leaves, V. kunmwarensis has been collected in Kashmir at altitudes
above 4000 m. This species is also known to occur in swampy habitats,

LIST OF GENERA AND SPECIES
VioLa LiNn.

V. biflera Linn.

Kashmir to Kumaon (3900 m),
V. kunawarensis Royle

Kashmir to Kumaon {4500 m).
V. ropestris F. W, Schum.

N. Kashmir (Deosai).
V. serpens Wall.

Lahul (4200 m),

CARYOPHYLLACEAE

The pinks which are favourite garden plants belong to this family,
The family has many representatives int the alpine zone among which are
the species of Arenaria, Cerastium, Dignthus, Gypsaphila, Lychnis,
Minuartia, Sagina, Silenc and Stellgrin. These are mostly herbs with
opposite, decussate Jeaves atxl variously coloured flowers, often with
fringed petals and inflated calyx. The ovary is superior and characteristi-

cally I-celled with on¢ to many ovules on a free central placenta. Tae
plant with a very peculiar habit is a monotypic genvs, Thylacospermum
and its single spocies, T. rupifragrum, forms large hemispheric mounds
whiciy are often haif a metre wide. The leaves are narrow, densely imbri-
cate and tufied. This is not 2 common plant and is met with only in the
dry inner valleys near the high Himalayan passes. It is known from Rhudu-
gﬁcra in Tehri-Garhwal (ait. 4800 m) but in Rupshu, it occurs at much
higher altitudes. This plant is also commonly seen in Ladakh, Another
plant with a similur habit which also forms large rigid mats or tufts at
high aititudes is Arenaria perfevis. It bears sessile, solitary flowers. This
Pli}ﬂt has also boen recorded from Rupshu at 5400 m. In the sastern sector,
it s known from an altitude of 6000 m on Everest. Other species of the
genus, 4. glandulffera. A. festucoides and A. stracheyi ave known to oocur
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af very high altitudes, The first named is generally restricted to the alti-
tude range, 4000 to 5700 m. Tt is-a glandular, pubescent kerb with solitary
pinkish flowers, 4. festucoides forms dense tufls of growded, pungent,
rigid, curved leaves. Minngrria, closely related to Arenaria, has also
representalives in the aipine zone. Tiis genus is differentiated from
Arengrig in the numbar of capsular valves being the same as the number
of styles whereas in Arenafia, the valves are twice as many as the styles:

Among the species of Silene und Lychnis, which are populatly known
as the campions or cateh-flies. the alpine representatives are sgen to
reach altitudes as high as 4800 m in Lahul and one of them, L. brachy-
petala, has been collected in Ladakh at 5200 m. These gencra have usually
an inflated calyx and are again separated from each other on the basis
of the nature of capsular dehiscence.

Key To GENERA

1. Sepals fused
2. Calyx tubular, or campanulate, not inflated
3. Disc, a long stalked gynophore Dianthus
3. Disc smalt Grpsophila
2. Calyx tubular or campanulate, more or le
inflated
4, Capsules dehiscing by teeth equal to
number of Mtyles ‘Lychnis
4. Capsules dehiscing by iwice as many teeth
as there are styles Sifene
1. Senals free or connate only al the base
5. Petals present
6. Each petal bipartite or deeply bifid
7. Capsule cylindric with twice as many

short valves as styles Cerastium
7. Capsule short, splitting at base inte as
many valves as there are styles Stellaria
6. Each petal entire
8. Carpels 45 Saging

B Carnale 2.1

L SRl LR RS T

9, QOvary of 2 carpels; capsule globose

or inflated opening by 2 valves Lepyrodiciis
9. Ovary of 3 carpels; capsule ovoid
to cylindrical. never inflated Thyigrospermum

3. Potals absent
10. Capsule opening by as many valves as
styles Minuartia
10, Capsule oponing by fwico as many teeth
or valves as styles Arenaria
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LIST OF GENERA AND SPECIES
ARENARIA Linn.

ciliolata Edgew.
Tahri-Garhwal, Garhwal, Kumaon {5200 m).

festucoides Benth.

T nbhul (AR maY Than o
LuthLLWEL \TUUU lll}, ] AL LR,

glanduligera Fdgew.

Kashmir to Kumaon (5400 m).

kumaonensis Maxim,

Kumaon (Ralam Valley).

perlevis (Williams) Hand.-Mazz. (A, musciformis Edgow,)
Rupshu, Lahul to Kumaon (5000 m).

serpyllifolia Linn.

Throughout, reaching 3600 m in some places,

stracheyi Edgow.

Ladakh (4500 m).

Fa s s
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Ladakh (5400 m), Lahul, Spiti.
¢  dabwricunr Fisch.

Kashmir to Kumaon (3900 m).
C. thomsonii Hook. {.

Kashmir to Kumaon (3600 m).
C. wulgatum Linn.

Tehri-Garhwal {3500 m}.

MiantHuSs LINN

D. angulatus Royle
Kashmir, Lahul, Spiti (4200 m)}.

GyPSOPHILA LINN,

G. cerastioides D. Don

Kashmir to Kumaon (4000 m).
G. sedifolia Kurz.

Zanskar (4000 m),

LEPYRODICLIS FENZL.
L. holostecides (C.A. Mey.} Fenzl. ox Fisch. & Mey. (Arenaria holos-
reoides Edgew.)
Ladakh {4300 m), Kumsaon (Milam Glacier),
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Lycamis Linw.
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‘Throughout up to 3600 m.

L. apetala Linn,
Kashmir to Kumaon (4500 m).
L. brachypetala Hort.
Ladakh {5200 mj}, Chamba, Kumaon (4500 m)
L. himalayensis (Rohrb.) Edgew.
Kashmir, Lahul {4500 m), Kumaon (4500 m).
L. indica Bonth,
Ladakh, Lahul, Tehri-Garhwal, Garhwal (4000 m).
L. macrorhiza Bonth.
Kashmir, Ladakh, Lahul (4800 m), Kumaon.
I. ninraesrnne Lid oo
L. migrescens Edgew,
Spitt, Tehri-Garhwal, Garhwal, Kumaon (4500 m).
L. nutans Renth.
Lahul, Kulu, Tehri-Garhwal, Kumaon (3600 m),
L. pilosa Edgew.
Tehci-Garhwal, Garhwal, Kumaon {4500 m).
MINUARTIA LOEFL, BX LINN,
M. biflora (Linn.) Sch. & Th.
Kashmir {(Deosal up to 4800m).
M. lineats (C. A. Mey.) Bornm. (Arenaria foliosa Royle ex Edgewn &
Hook. f. and A. kashmerica Edgew.)
Kashmir to Kumaon (up to 4200 m).
SAGINA LINN,
S. saginoides (Linn.) Karsten (5. procumbens Edgew., & Hook. f. non
Linn.}
Throughout up to 4500 m,
SILENE LINN.
S. Kkunawarensis Royle
Kumaon (4000 m).
S. persica Boiss. subsp. moorcroftiana (Rohrb.) Chaudkuri {(S. moor-
croftiana Wall.)
Ladakh (4800 m), Lahul, Garhwal, Kumaon.
S. tepels Wilid.
Kashmir, Chamba, Lahul (4500 m).
3. wuigaris (Moench) Garcke (8. inflara Sm.)
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STELLARIA LINN.

S. alsine Grimm ($. uliginosa Edgew. & Hook. f. aon Linn.)
Kashmir, Kumaon,

S. cherlerige {Fisch.) Williams {S. decumbens Edgew.)
Kashmir to Kumaon (5200 m).

S. depauperata Edgew.
Tehri-Garkwal (4500 m).

S. himatayensis Majumdar (S, Jatifelic Benth. non Pers.)
Garhwal, Kumaon (3300 m).

S. media (Linn.} Viil.
Throughout up to 3600 m.

S. menosperma Buch.-Ham. ¢x D. Don (8. crispata Wall,)
Kashmir to Kumaon up to 3600 m.

S. monasperma vat, panicolata (Edgew.) Majumdar (S. paniculara
Edgew.)
Tehri-Garhwal (3900 m).

S. palustris Retz. (5. glauca With.)
Lahul (4500 m), Spiti.

5. patens D. Don (8. longissima Wall.)
Kashmir to Kumaon (42007m).

S. subumbellata Edpew.
Kashmir to Kumaon (4300 m}.

THYLACOSPERMUM FENZL.

T. ruplifragum Schrenk

Drimohir AN Y T ndal-bh Tahri (1
AUPEU (M T, LAQER i 1

TAMARICACEAE

Thns ts a characteristic I’dmlly with its members havmg an ericoid

The plants are t'ouud in and areas, a!nng rivers and on cnld de:.erta. The
genus, Myricaria of this family includes fastigiate shrubs which are

distributed in the temperate and alpine zones generally in cold, bleak and
exnoted hahitats, Tl’\F‘U ara nartionlarly common ulnnu .rlﬂ.l' river hanks

SR EEE y'l- EAWRRALRE LT WS

and in stream beds. Two species are met with in the area, M. elegans is
restricted to west Himalaya but the other species, M. germanica extends
to Sikkim and China in the cast and to Europe on the west. The Myri-
carias bear lateral or terminal spikes of closely set pinkish flowers.
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Myricaria DEesv.

M. elegans Royle
Ladakh, Rupshu {4300 m), Tehri-Garhwal, Garhwal, Kumaon.
M, germanica Desv. var. prostrata {Benth. & Hook. f.-) T. Dyer
Lahul {4500 m) to Kumaon.

LINACEAL

The linseed family is targely known for its economically important

l'lﬂl";ﬂﬂ r]ﬂ) %] ]j"l." fﬂfri’[‘]l‘}‘)tli‘ll ush'lr-h 'IC \Ul(lﬂl'\f PIII'I\!J"’I‘A 'lI'I fl'lﬂ cmarinbry
P Ly F TRRERS TARIAIR RRLLL W R LR TR RIAW WM RLER ¥ .

A high altitude member of the genus, L. pereane, is known 1o ocour in
Kashmir and Lahul. It is a tall herb with large bluish flowers which are
borne in few-fiowered cymes at the ends of branches.

1]

LINUM LINN,

L. pereane Linn,
Kashmir (3900 m), Lahul.

GERANTACEAE

The wild geraniums (Gergnium spp.) are colourful herbs, some of
which have showy, purple or purpte-lined flowers. Most species of the
genus are confined to the temperate zone in west Himalaya but a few
reach alpine heights among whicn are Geranium pratense and . collimon,
G. pratense has large blue-purple flowers which are neacly 5 to 6 cm
across. This species is known to occur in Lahul, Spiti and Kumaon. G.

rerllfmerise hne an Aicteilhnrian viamdino ~var tha mtira ranos oF L
WLAARPTREEAFE  FEER L ulﬂ\lluu‘lull h‘ﬂlvllul‘lb LY "IIV \.-H\HV LS Ul "w‘vlll

Himalaya from Kuashmir to Kumaon and is also found in Nepa! and
Sikkim in the east and in Afghanistan and south Russia on the west.
This species possesses large flowers and has been gathered at an altitude
of 4800 m in Lahu! along the Baralacha La.

Erodium is another genus of this family which is characterised by
the possession of five perfect stamens and five staminodes in its flowers
and thus differs from Geranium which has all ten perfect stamens. £
tibetanum is a rare plant found in Ladakh and Rupshu.

Another member of the family, Bichersteinia emody, is a true alpine
being found only above 4000 m, This plant oceurs in Ladakn and Lahul
at altitudes above 4800 m. The flowers are yellow and are mildly fragrant.

Key TO (GENERA

1. Carpels indehiscent, not beaked Biebersteinia
. Carpois dehiscent, beaked
2. Stamens 10 Geranium

2. Stamens 5, staminodes § Erodium
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LIST OF GENERA AND SPECIES
BIFBERSTEINIA STEPHAN EX FISCH,

B. odora Steph. (B. emodi Jaub. & Spach.)
Ladakh (5100 m), Lahul (4800 m),

ERODIUM L HERIT.

E. tibetanum Edgew.
Rumnchn KW m

D pFLLNE ) TS BER S

GERANIUM LINN.

G. collinum Stephan ex Willd,
Kashmir {4200 m) to Kumaon.
G. grapdifioram Edgew.
N. Kashmir,
G. grevilleapam Wall.
Kumaon (3300 m).
* (. kishtwariensis R. Knuth,
Kistwar.
G. pratease Linn,
Kashmir to Kumaon (4000 m).
G. sibiricum Linn.
Ladakh.
G. wallichianum Sw.
Throughout up to 4000 m.

BALSAMINACEAE

The balsams are soft-stemmed herbs with thin-textured, simple
leaves, The flowers are white, yellow, pink or purple and are bome in
scapes in umbels or racemes. One of the sepals is large, petaloid and 1s
produced into a pouch or a hollow spur. The {Tait is an elongated capsule
which often explodes when ripe. Many species of balsams are met with
in the country but only a small number reach the temperate and sub-
alpine zones in the Himalaya. Of these, the most conspicuous one is the
gigantic annual herb, Impauem gigantea, which attains a height of

~—— nearly 3 m. This species is generally considered to be only a variant of

ﬂlﬂ more WIdﬂl\" dlﬂ_ ,_'l'.l'h"‘l' F rﬂufﬂ:r nnfh hﬂlﬂ’" ﬁmlr ﬂnwﬂrra_ Tn ﬂ‘lﬂ

Valley of Flowers, these balsams are abundant. Smythc has referred to
the possible effect of the extonsive grazing on the smaller and tenderer
plants which are soon eliminated and in whose place spring up the tall
balsams to the great detriment of the pasture land.
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LIST OF GENERA AND SPECIES
IMPaTIENS LINN,

[. amplexicaulis Edgew,
Kulu to KXumaon (3600 m).
I. gigantea Edgew.
Throughout.
I.  glandulifera Royle (1. replei Waip.)
Throughout up to 3800 m.
L. thomsenii Hook. f.
Spitt, Garhwal, Kumaon {3600 m).

LEGUMINOSAE

(nom. altern. FABACEAE)

The large pea family, Papilionoideae of the Leguminosae, is charac-
terised by the possession of a highly modified corolla which consists
of a targe ‘standard’ petal, two wings and a bilobed keel. This kind of
flower is specially adapted for insect pollination. The lucernes (Medicago
spp.), clovers (Trifolium spp.). alfalfas (Mefilorus spp.) and feaugreeks
(Trigonella spp.) belong to this family and some representatives of these
genera teach the aipine zone. One of the clovers, Trifolium repens, has
. been seen at an altitude of nearly 6008 m in some sectors of western.
Himalaya. Melilotus officinalis, Medicago faleata and Trigonella emodi
also reach the alpine zone.

The genera which are widely distributed in the alpine zone are,
however, Astragafus, Caragana and Oxytropis. Caragona is a genus of
low shrubs in which the leaf rachises and stipules are usually hardened
and end in spines. The calyx is campanulate but very obliquely placed. The
genus attains its best development in the Central Asian highlands but
in the Himalaya, five species are known to occur in the alpine zone.
C. pygmaea is the most widely distributed among them. 1t is found in

Lahul, Spiti, Tehri-Garhwal and other sectors of west Himalaya. 1t is
particularly conspicuous on the dry bleak slopes of the extreme northern
ranges. The plant bears reddish-yellow flowers. A species found in Ladakh,
C. cuneatq, has rose-lavender flowers.

Astragalus is a large genus of several huadred species. More than 23
species are known to occur in the alpire zone of west Himalaya. The
leaf-rachis often ends in a spine but the Aowers possess a uniform tubular
calyx-and in this respect the genus differs from Carggana. The astragali
are perennial spreading herbs though one of them, A. chlorostachys,
Erows into a large evect shrub. The species of Asrragalus bear purplish-
blue or yeHow Rowers which are arranged in racemes or heads, Some
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Astragalus himalayanus Kiolzsch
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species possess dense, black, silky hairs on the calyx. The pods are linear
or oblong, wsually turgid, often curved or torulose and many seeded. A.
penroi has been found in Ladakh at 5100 m and A, melanosiachys at
4800 m in Kumaon and these are among the species a1taining the highest
altitude in western Himalaya.

A closely allied genus but differing from Astragafus in its appendi-
culate keel petals is Oxytropis. These plants are also found in the same
habitats as dstragalus and are particularly common in Lahul, The owers
in this genus may be purple or yellow.

Hedysarum cachmerianian is an atteactive red-flowered herb occurting
in Kashmir and Thermopsis barbata, with blue flowers is found all along
from Kashmir to Kumaon.

KEY To GENERA

1. Stamens free

2, Leaves 3-foliolate; soft hairy herbs Thermopsis
2, Leaves pinnate, leaflets 11-17; spinescent
shrub Sophora

I. Stamens diadeiphous (flaments of 9 fused
forming a tube, tenth stamen free)

3. Leaflets 3
4, Pods minute, rounded, indehiscent
5. Flowers in dense heads Trifolium
5. Flowers in long racemes Melilarus

4. Pods elongate
6. Corolia yeliow; flowers in racemes or

heads
7. Pods spirally twisted Medicago
7. Pods siraight Trigonella
6. Corolla blue; flower solitary, axillary Parochetus

3. Leaflets more than 3
8. Leaves with 5 leaflets, lower pair from

base of petiole Lotus
8. Leaves with more than 5 leaflets; pinnate
9, Pinnate leaves ending in tendril Cicer

9, Pinnate [eaves not ending in tendril
10. Pods jointed, joints 1-3, indehis-
cent; flowers red or vellow in
axillary racemes Hedysarum
10, Pods not jointed, turgid, continu-
ous within, dehiscent
11. Calyx oblique; spinescent shrubs; flowers
solitary or 1-3 on short peduncles Caragana

11. Calyx not ablique
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12. Keel short; softly silky, perennial herbs Gueldenstgeditia
12. Keel long; stifl hairy, rigid or spines-
cent, perennial herbs or shrubs

13. Apex of keel blunt or obtuss Astragalus
13, Apex of keel pointed or produced
into a beak Oxytropis

LIST OF GENERA AND SPECIES
ASTRAGALUS LINN,

*A. aegacanthoides Parker
Kumaon (4200 m).
A, amberstianus Benth.
Chamba, Kinnaur, Tehri-Garhwal {3500 m).
A. candolieanus Royle
Chamba, Lahul (4800 m). Spiti.
A. chlorostachys Lindl.
Kashmir to Kumaon (3600 m).
*A. colutcocarpus Boiss. var. glaber Al
Kashmir, Spiti (3500 m).
A. densiflorus Kar. & Kir.
Ladakh, Lahul, Kumaon (4300 tn).
A. frigidus {Linn.) Bunge
Lahul, Kumaon {3760 m).
A. gracilipes Benth. ex Bunge
Zanskar (4000 m).
A. pgraveolens Buch.-Ham. ex Benth.
Kashmir to Kumaon.
A. heydei Baker
Rupshu {4800 m).
A. himalayanus Klotzsch
Kashmir to Kamaon (3900 m).
A. boffmeisteri (Kiotzsch) Ali (A. adesmacfulius Benth. ex Bunge)
Ladakh, Spiti, Bashahr (4500 m).
A. jacquemontit Bunge (A. leprocenirus Bunge and A. multiceps Royle
non Wall.)
Lahul, Spiti (4200 m), Garhwal, Kumaon.
A. ladakensis Balak. (A. strictus Grah. ex Benth, non Siev. & Fisch.)
Ladakh, Lahul (4300 m) to Kumaon.
A. lesseriioides Benth, ex Bunge
Tehri-Garhwal, Kumaon (3900 m).
A, macropterus DC,
Zanskar, Ladakh.
A. mafacophyllus Benth. ex Baker

Lahul (4500 m).
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Asiragalus maxwellii Royle ex Benth. (4. ciliolatus Benth. ex Bunge)
Kashmir (3900 m).
A. melanostachys Benth. ex Bunge
Kashmir, LLahul, Kumaon (4300 m).
A. munroi Benth. ex Bunge
Ladakh (5100 m}, Lahul, Spiti.

A, oplites Benth. (4. cicerifolius Royle ex Bunge)
Lahnl {4500 'I'I"I}Y ﬂﬂﬂiwa]*

Lahul (4500 m), Gary
A. oxyodon Baker
Kumaon (5000 m).
*A. pindreensis (Benth. ex Baker) Ali
Kashmir, Garhwal, Kumaon {3600 m).
A. polyacanthus Royle ex Benth.
Garhwal, Kuvmaon.
A. praioii Duthie
Kumaon (4500 m).

A. rhizanthus Royle
T ahial Sniti Mhamha f_ﬁ.rs

AiliWAdy LFEFIRLy hARCLLILAEG
A, strobiliferus Royle
Kashmir, Spiti, Kinnaur (3600 m).
A, subuliformis DC. {(A. subulatus M. Bieb.)
Ladakh (3600 m).
A. thomsonianum Benth, ex Baker (A. nivalis Baker non Kar. & Kir))
A
A
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Zanskar, Ladakh (4800 m), Lahul (4500 m), Spiti.
tibetanus Benth. ex Bunge
Kashmir, Chamba, Lahul (4500 m), Spiti, Kumaon.
tribulifolius Benth. ex Bunge
Hanle, Rupshiu {4400 m).
A. webbignus Grah. ex Benth.
Kinnaur, Kumaon (4200 m).
A. zanskariensis Benth. ex Bunge
Zanskar (4200 m).

CARAGANA FABR.

C. cunecata Baker
Ladakh (4500 m), Spiti.
C. gerardiana Royle
Spiti {3600 m), Garhwal, Kumaon.
C. nubigena Bunge (C. crassicaulis Benth. ex Baker)
Tehri-Garhwal, Garhwal, Kumaon (4200 m).
C. polyacantha Royle
Garhwal, Kumaon (3600 m).
C. pygmaea (Linn.) DC.
Lahul (4500 m), Spiti, Tehri-Garhwal, Garhwal.

7
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Cicer L.

soongaricum Stephan
Lahul, Spiti, Kumaon (up to 4500 m).

himalaica Baker
Tehri-Garhwal, Garhwal, Kumaon {3700 m).

HeEDYSARUM LINN.

astragaloides Benth, ex Baker
Lahul (4300 m).

cachemerianum Benth. ex Baker

39
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Kashmir (3600 m).
komaonense Benth. ox Baker
Kumaon.

laxiftorum Benth. ex Baker
Kashmir,

microcalyx Baker

Kashmir, Lahul, Tehri-Garhwal, Garhwal (3600 m).

Lotus LINN.

corniculatus Linn.
Throughout reaching 3600 m in some places.

MEDICAGO LINN.

falcata Linn.

Kashmir, Ladakh, Spiti (3700 m).

lupittina Linn.

Throughout reaching 3600 m in some places.

MeLLoTus MILL,

officinalis Lamk.

T md 1L sAfrvy %
LAGEKL (SN M.

Oxytrorms DC. NOM, CONS.

cachemirica Camb.

Kashmir, Ladakh (4500 m), Lahul (4800 m).
collettli Prain & Duthie

Tehri-Garhwal, Kumaon (5100 m).

microphylla [C.
Ladakh, Lahul (4800 m), Spiti.
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Oxytropis lapponica (Wahlb.) Gaud.
Lahul (4800 m), Spiti.
O. lapponica var. humifusa (Kar. & Kir.) Baker
Spiti, Kumaon (3600 m).
Q. mollis Rovle
Lahut (4800 m), Kumaon.
. tatarica Jacg. ex Baker
0. thomsonii Benth. ex Baker
Ladakh, Lahul (3900 m).

ParocHETUS Buca.- HaM., Ex D, Don

P. communis Buch.-Ham. ex D, Don
Kulu, Simla, Garhwal, Kumaon ap to 3300 m.

SoruoRA LINN,

S. moorcroftiana (Benth,) Benth. ex Baker
Ladakh {3600 m),

THERMGPSIS R. BR.

T. barbata Royle

Kashmir to Kumaon up to 3600 m.

T. inflata Camb.
Ladakh (5100 m), Lahul {4800 m), Spiti.

TrIFOLIUM LINN,

T. repens Ling.
Throughout reaching alpine zone in some places.

TRIGONELLA LINN.

T. emodi Benth.

Kashmir to Kumacna up to 3600 m.

pubescens Edgew. ex Baker

Kashmir to Kumaon (3300 m).
ROSACEAE

The rose family is dominated by the genus, Potentills, in the alpine
zone. More than 20 species of this genus occur here. These possess showy
chlow or red flowers. The most striking among them is the crimson-
Bowered, X, afrosanguineq. This is a conspicuous herb on many alpine
slopes and the flowers are seen throughout the summer and autumn
months. The trifoliate leaves on the plant are covered by soft, silky
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Potentilla atrosanguinea Lodd,
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hairs above and are silky white underneath. These leaves form a pleasing
setting for the bright crimson flowers. Another herb zlmost similar in
habit but with bright vellow flowers is P. argyrophyila. P. nepalensis has
also red or purplered flowers but here the leaves are 5-foliolate. A
species with softly silky leaflets which are present in many alternating
pairs of small and farge ones is also met with in the area. This is P. fulgens.
At high altitudes, a dwarf, densely tufted herb, P. microphylla ocours
amidst mosses. In this species, the leaves aie numerous and each leaf
consists of crowded, minute leaflets. P. mudiifida, another species common-
ly seen in this area, has a wide distribution being found in the temperate
and alpine regions of Europe, north Asia and north America, extending
even to the arctic regions. In west Himalaya, this species often reaches
an a]t1tude nf more than 4500 m. Thc hlghest recarded aItttude for the

snot at the base of netals P amb:szua forms tuﬂed clumns on rocks at
high altitudes and bears large yellow flowers.

A genus, now treated as separate but, formerly included uvnder
Potentilla, Sibbaldia includes species which forms dense, silky, moss-
like tufts on rocks in the alpine zone. The flowers are small, generally
less than 1 cm in diameter. S. purpurea bears red flowers but the other
species have yellow flowers.

A genus closely resembling Potentilla in habit but in which the
style elongates considerably in fruit, often forming a hook at its tip,
Geum has a representative in . elatum in the alpine zone. The flowers
are large and are of an attractive yellow colour.

The true roses, species of Rosa, occurring in or reaching the alpine
zone in some localities are, Rosa macrophvifa, R. sericea, R. webbiana
and R. Jurea. R. webbiana forms a bush and bears flowers of a light pink
shade in abundance. The flowers are also fragrant.

Some species of the genera, Cotoneaster, Fragaria, Prunus, Pyrus,
Rubus and Spirgea which are mostly of temperate distribution may
reach the sub-alpine zone in some sectors.

KEY TO GENERA
I. Plants herbaceous
2 F 'I ﬂ !l- ’
3. Carpels villous, 2-ovuled Spiraea
3. Carpels glabrous when ripe, many ovuled Aruncus

2, Fruits achenes
4. Style not elongating after flowering
5. Ripe carpels on fleshy receptacle Fragaria
3. Ripe carpels on dry receptacles
5a. Achenes 1-2 enclosed in membranous
Calyx tube Alchemilla
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5a, Achenes many on dry receptacle not
enclosed in calyx tube

6. Stamens 10 or less Sibbaldia
6, Stamcns many, more than 10 Poicntilla
4, Style elongating after flowering Ceum

1. Plants woody, trees or large rambling shrubs
7. Fruit, a cluster of achenes inside the fleshy

calyx tube Rosa
7. Fruit, a pome, drupe or group of drupelets
8. Carpel 1, drupe globose, 1-seeded Prunus

8. Carpels more than 1
9. Drupelets many, l-seeded, on dry

receptacle Rubus
I-seeded stones Cotoneaster

LIST OF GENERA AND SPECIES
ALCHEMILLA LINN.
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A. dioicus (Walter) Fern. var. triternatus (Maxim) Hara (Spirgea
gruncus auct. non Linn.)
Garhwal (3800 m),

COTONEASTER MEDIE,

O

e o ¥ T

acaminatus Lindi.
Garhwal, Kumaon (3600 m).
.Cn brallllisil Klﬂtz
Kangra (Laca Glacier, 3600 m).
*C. cashmeriensis Klotz
Kashmir (3300 m).
*C. duthieanus (Schneid.) Klotz
Garhwal (3800 m).
*C. falcomeri Klotz
Lahul (3600 m).
*C. garhwalensis Klotz
Garhwal, Kumaon (4000 m).
C. microphyllss Wall. ex Lindl.
Kashmir to Kumaon (3600 m).
*C. prostratus Baker
Kinnaur, Garhwal (3300 m).
rotundifotius Wall, ex Lindl,
Garhwal (3300 m).

)
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FrRAGARIA LINN,

F. daltoniana Gay
Kumacn (3600 m).
F. vesca Linn.
Kashmir to Kumaon {3300 m).

GEUM LINN,
alatem (Rovie Hook,

=i E LA F A L VLE

Kashmir to Kumaon (3900 m).

@

POTENTILLA LINN.

P. ambigua Camb.
Kashmir, Ladakh (4500 m} to Kumaon.

P. anserina Linn.
Rupshu (4500 m), Lahul, Spiti.

P. arbuscula D. Don (P. fruticosa Hook. f. non Linn.)
Kashmir to Kumaon {up to 4500 m).

P. arbuscula D. Don var, ochreata (Lindl. ex Lehm.) M.A. Rau, nov.
comb. [P. ochregta Lindl. ex Lehm, Revis. Potentill. 17, 1854;
P. fruticosa Hook. . noa Linn. var. echregia (Lindl. ex Lehm.)

* Hook. f. in FL Brit. India 2: 347, 187§]
. lahul {4500 m), Spiti, Kupaop. ...~

P. arbuscula var. pusila (Hook. f.) Hand.-Mazz.

Ladakh {4500 m), Lahul.

2 ) [P gy i | P & 10N | AR Y
2 » IIIEJIUPII:II- TP odl: WA Lvwdlllle
Throughout up to 4000 m.

P. atrosangnines Lodd.
Kashmir to Kumaon {4500 m).
P. biflora Willd, (P. fruticosa Hook. f. non Linn. var. ingfisii Hook. F.)
Kashmir, Lahul, Kumaon (5700 m).
P. bifurca Linn,
Lahul {4500 m), Kumaon,
*P. collettiana Aitch. & Hemsl.
Kashmir (4200 m).
P. curviseta Hook. f.
Kashmir (3600 m).
P. desertorum Bunge
Lahul, Spiti (4300 m).
F. donbjonneana Camb.
Kashmir (4300 m).
P. erocarpa Wall. ex Lehm.
Kulu to Kumaon {4500 m).
P. fulgens Wall. ex Hook. { P. sieversiana Lehm.)
Kinnaur to Kumaon.
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Geurr elatem (Royley Hook. f.
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Potentilla gelida C. A. Mey.

Kashmir, Lahul (4300 m).

P. leschemaultiapa Ser,
Kashmir {Ieosai, 3900 m).
P. leuconota D. Don
Ladakh (4300 m), Tehri-Garhwal, Kumaon,
P. microphylta D. Don
Kashmir, Spiti, Garhwal, Kumaon (4000 m).
P. monanthes Lindl, ex Lehm,
Kashmir, Lahul (4500 m} to Kumaon,
P. wmuliifida Linn
Rupsha (5400 m), Lahul, Spiti, Kumaon,
P. nepatensis Hook,
Chamba (3600 m).
*P. nivea Linn. var. himalaica Kitamura (P. nivea Hook. f. non Linn.)
Kashmir, Rupshu (5700 m).
P, peduncuwlaris D. Don
Garhwat (4000 m).
P. polyphylla Wali. ex Lehm. (P. mooniana Wight)
Kumaon (3400 m}.
P. pteropoda Royle
Kashmir (4000 m).
P. salesoviana Stephan (P. salessovii Stephan)
Kashmit, Lahul {4800 m), Spiti,
P. saundersiana Royle
Rupshu (5400 m}, Kumaon.
*P. smundersiana var. caespitosa (Lehm.) Th, Wolf
Garhwal {(Niti P. 4000 m).
P. thomsonii Hand.-Mazz. (P. sericea Hook. f. non Linn.)
Kashmir to Kumaon (up to 4800 m in Lahul).
PruNUS LINN.
P. jacquemontii Hook. f.
Kashmir, Garhwal (3600 m).
RosA LINN.
R. eglanteria Linn.
Kistwar {3300 m).
R. macrophyfia Lindl.
Kashmir to Kumaon up to 3600 m.
R. sericea Lindl.
Tehri-Garhwal, Kumaon (3600 m}.
R. webbiana Wall. ex Royle

Kashmir to Kumaon up to 4200 m.
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Rugus LN,
R. irritans Focke (R. purpureus Hook. f. non Bunge}
Kinnaur (3300 m).
R. niveus Thunb. {R. lasiecarpus Sm.)
Kumaon (4500 m).
R. peduncolosns D. Don (R. niveus Wall, var, pedunculosus Hook, f)
Kumaon.
R. saxatllis Linn.

Kashmir to Kumann (3300 m)

Bobll AR TEN )
£rem o v e
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S. cupeata Hornem. ex O. Ktze. (Potentilla sibbaldi Hook. f. non
Hallier f.)
Chamba, Lahul (4800 m), Spiti, Tehri-Garhwal, Kumaon.

S. micropetalz (ID. Don) Hand.-Mazz. (Potentilla albifolia Wall.)
Kashmir to Kumaon (3600 m).

S, perpusilla (Hook. f.) Chatt. {Potentilla perpusitla Hook. £.)
Kashmir to Kumaon (3600 m).

S. purpurea Royle (Porentilla purpurea Royle)
Lahul, Tehri-Garhwal, Garhwal, Kumaon {4800 m).

S. tetrandra Bunge
N. Kashmir, 4000 to 5000 m.

SorRBUS LINN.
S. aucuparia Linn,
¥ nchmir [ ahnl fd')ﬂﬂ m‘l to Kumaon.

AMAAARLI gl § BiRliRsS

S. feliclosa (Wall.) Spach
Kuli, Garhwal, Kvmaon (3600 m).

SPIRAEA LINWM.

S. affinis Parker
Kashmir, Buzzil Pass (3900 m).
S. arcuata Hook, f.
Garhwal to Kumaaon.
S. vestita Wall. ex G. Don
Kashmir to Kumaon {3600 m).

SAXIFRAGACEAE

A family of many interesting and colourful herbs distributed mostly
in the cold temperat: rcgionﬂi of the world, the Saxifragaceae has more

thao 3% o0 U DU § S T
LALEELE NP bpt.‘-b“:b lll I.Ill‘: dlplllt: Fanlil+ l_'ll WSt nmmlu}'u NlUbl. Ul IIIL'-'M: ['-'t:l:Dﬂg

to the genus, Saxifraga. These are small herbs with yellow or white

flowers. The radical leaves are often rosulate and a few species possess
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1 cm.

T ———
1cm.

Saxifraga flagellaris Willd, ex Sternb.

1. Habit. 2. A flower. 3, Sepal. 4. Petal. 5. Stamen, €. Lonsg.
sec. of fower showing perigynous condition,
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leafless, thread-like surculi which arise from amidst the basal rosette,
These surculi terminate rooting buds. Of these species, S. flageflaris is
of great interest, Eric Hulten in a recent monographic study of this
species writes, “S. flageliqris is a very remarkabie piant as it holds the
position of being one of the most hardy plants in the world, able to grow
under such extremely high arctic conditions as in northernmost Green-
land and Ellesmoreland even in the mountains (up to 500 m in 82° northern
latitude) and at extreme altitudes in the mountains further south (a1 least
up to 5000 m in the Himalaya)”. This species forms one large complex
with several subspecies recognised on the basis of their geographical
distribution. Hulten is of the opinion that this group apparently occurred
before the Pleistocene glaciation. The subspecies found al present in the
western Himalaya, viz., sienophyila, crassifiaeellata, haffimeisteri, komarovii

and mucronuiata are all considered to have been detived from the pre-
glacial populations, Various factors, topographic, edaphic and climatic
may have had a role in the development of closely related forms during
and after the glacials which spread subsequently tg newer areas. S.
brunoniana, another alpine species, also possesses the curious surculi.
Some species of Saxifraga which occur on exposed rocky habitais
present an extremely well developed cushion habii. Among such species,
S. pulvingrig inhabits fairly large areas being found throughout the west
Himalaya from Kashmir to Kumaon. This species with closely adpressed
leaves and forming dense cushions on dry hill slopes is krown from
Kashmir at altitudes ranging between 3200 and 5000 nr, and in Kinnaur
and Kumaon in about the same altitude range. It has a distribution
extending eastwards to Nepal. A large number of species belonging to
the generic section, Kgbschia, to which this species belongs, have been
recently described from Nepal and eastern Himalaya, Harry Smith, who

described them, states that the plants of this group must have flourished
exceedingly during the upheaval of the Himalaya, and according to him,

golden age”.

S. hirculus is a widely distributed species occurring in the arctic,
European Alps, Siberia, Carpathians, Central Asian mountains and in
the Pamirs as also on the Rocktes of North America. It is a polymorphic
species and in the Himalaya, it has been recorded from Kashmir, Ladakh,
Lahul and castwards to Tehri-Garhwa! in the altitude range, 4000 io
5000 m. The fAowers are yellow, often with a sprinkling of orange on the
base of the petals, One of the most widely distributed species of Saxifraga
in west Himalaya, S. diversifolia, has numerous forms, of which the
variety, parnassifolia is the one that is generally met with. All these are
yellow-flowered,

The genus, Chrysosplenium, is characterised by the possession of
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Y]
solitary, white flowers in which the petals are absent. These are small,

succulent herbs usnally found in moist localities, near waterfails etc.

Doawgamia ofvacdioins ¢ 3 larma harl casn araouaine amadet ranlla and
AFEFECHIG SHGLNCKE 1o a afee 10 oCCll BIgWilly diidol 1{0tas aliix

boulders at high altitudes. The leaves are large, undivided, oblong or
obovate, shining and turning red during autumn, The pinkish fowers
are produced in large corymbose scapes. This herb presents a striking
appearance during antumn months with its coloured foliage. Excellent
growth of the plant may be seen in the boulder strewn Satopanth basin
in north Garhwal,

The genus, Parnassia, which is sometimes treated under a separate
family, Parnassiaceae, is popularly known as the ‘Grass of Parnassus’
after Mt. Parnassus in Greece, These herbs are generally distributed in
the temperate and arciic regions of the northern hemisphere. In west
Himalaya, 5 species have been recorded of which 4 are known to reach
alpine heights. The Parnassias arefglabrous, perennial herbs. The radical
leaves are long-petioled, entire and characteristically linear-veined. The
solitary flowers are borne on long scapes. The petals are usually white
in the alpine species and in some the margins of the petals are fimbriate.
The 5 stamens alternate with 5 large staminodes. The fruit is a capsule
of many non-albuminous seeds.

The Parnassias are extremely common at high altitudes in moist
ground, particularly, on grassy slopes near stream banks. The present
writer noticed a very striking association in Lahul where the cream-
white Howered Parnassia nubicola was invariably found with a ctump of
the beautiful, purple-llowered, Pedicularis punctata.

——— —— L
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1. Ovary 2-celled
2. Herbs with rosulate and stem leaves; flowers

white or yellow Saxifraga
2, Herbs with stout rootstock, leaves large;
flowers white or lifac Bergenin
1. Ovary I-celled
3. Flowers without petals; stamens 4-8 Chrysosplenium
3. Flowers with 5 petals; stamens 5 with
5 alternating large staminodes Parnassia

LIST OF GENERA AND SPECIES

BERGENIA MOENCH NOM. CONS,

B. steacheyt (Hook, f. & Thoms.) Engl. (Saxifraga stracheyi Hook.
f. & Thoms.)
Lahul, Spiti, Garhwal, Kumaon {4800 m).
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CHRYSOSPLENIUM LINN.

carnosum Hook. . & Thoms.
Tehri-Garhwal, Kumaon (4800 m).

C. temellum Hook. f. & Thoms.
Tehri-Garhwal (3600 m), Kumaon.
C. trichospermum Edgew. ex Hook. f. & Thoms,
Kashmir (4200 m), Rumaon.
PARNASSIA LINN.
*P. kumnonica W. Nekrassova
Tehri-Garhwal (4200 m), Kumaon,
P. nubicola Wall, ex Royle
Kashmir to Kumaon (up 1o 4500 m).
P. affinis Hook. f. & Thoms. (P. ovata auct. non Ledeb.)
Kashmir to Kumaon (3600 m).
P. pasilla Wall. ex Hook. f. & Thoms,
Garhwal, Kumaon (4500 m).
SAXIFRAGA LINN,
*S. amirosacea Linn.
Kashmir (4200 m).
S. aristvlata Hook. f. & Thoms.
Kumaon (4500 m).
S. brachypoda D. Don
Garhwal (3600 m).
S. brachypoda var, fimbriata (Wall.) Engl. & Irmsch, (S. fimbriata
YAl j
Tehri-Garhwal, Garhwal, Kumaon (3600 m).
S. brunoniana Wall. ex Sternb.
Lahul, Tehri-Garhwal (4500 m),
S. cernua Linn.
Ladakh, Garhwal, Tehri-Garhwal (3300 m),
S. diversifolla Wall. ex DC. var. parnassifolia (D. Don) Engl. (S.
diversifolia C.B. Clarks non Wall, ex DC.)
Kashmit to Kumaon up to 4200 m.
S. filicaulis Wall, ex DC.
Simla (Hattu), Kumaon (3600 m).
S. fiagellaris Willd. ex Sternb. (s.1.)
Kashmir to Kumaon.
*S. fagellaris subsp. crassiflagellata Hulten
Kashmir, Lahul (4500 m), Chamba, Tehri-Garhwal.
*"s.

Aapellaris subsp. hoffmelsteri (Klotzsch) Hulten
Simla to Kumaon (4300 m).
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*Saxifraga flagellaris subsp. komarovii (Loz.-Lozin) Hulten

*S.

5.

S
s,

*S.

*S.

Lahul (4800 m), Spiti,

flagellaris subsp. mucronnlata (Royle) Engl. & Irmsch.
Kashmir, Lahul, Kulu, Tehri-Garhwal, Kumaon (4500 m}.
fingellaris subsp. stenophylla (Royle) Hulten

Kashmir, Chamba, Lahul (4800 m), Tehri-Garhwal.

hemisphaerica Hook. f. & Thoms.
Tehri-Garhwal {4500 m}).

hircalus Linn,

Kashmir, Ladakh (4500 m), Lahul, Spiti to Kumaocn (5000 m).
hispidula D, Dont

Garhwal, Kumaon (4500 mj).

hookeri Engl. & Irmsch. (8. corvmbosa Hook. f. & Thoms. non

Boiss.)
Tu’!‘\#: r-‘ tﬂtl!n! II';!SN\ 1“\
-}-

Kashmir, Tehri-Garhwa
jacquemontizna Decne.
Kashmir, Lahul, Tehri-Garhwal, Kumaon (4800 m).
kumaonensis Engl.

Kumaon (3600 m).

lychnitis Hook. f & Thoms.

Kulu, Tehri-Garhwal (4500 m}, Kumaon (4500 m).

meeboldii Engl. & Irmsch.

Kashmir {4200 m).

microphylla Royle ex Hook. f, & Thoms.

Tehri-Garhwal, Kumaan (4800 m).

moorcroftiana Wall. ex Sternb. (S. diversifolia C.B. Clarke p.p. non
Wall. ex DC.)

Kashmir (4300 m), Garhwal,
odontophylla Hook. €. & Thoms. (S. asarifolia Sternb.)

Lahul, Kulu, Garhwal, Kumaon (4500 m).

oppositifolia Linn.

Kashmir, Kumaon {Pindari Glacier, 3300 m).

pallida Wall. ex DC. (S. micrantha Edgew.)

Kashmir to Kumaon (3600 m).

pseudopallida Engl. & Lrmsch.

Kashmir, Tehri-Garhwal (4500 m), Garhwal.,

pseadopallida var. bellidifolia Engl. & lrmsch.

Kulu (Rohtang Pass, 4000 m).

pulvinaria H. Sm. (S. imbricata Royle non Lamk. nec. Bertol}
Ladakh ($100 m), Rupshu (5400 m}, Lahul, Tehri-Garhwal, Kumaon
{5700 m).

saginoides Hook. {. & Thoms.

Tehri-Garhwal (4800 m).

siblrica Linn,

Kashmir to Kumaon up to 4800 m.

Kumaon.
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*Saxifraga stoticzkae Duthie ex Engt. & Irmsch.
Kumaon (4500 m).
S. strigosa Wall. ex DC,

Kumaan (4600 m).

*S. subspathulata Engl. & Irmsch. var. kumaonensis Engl. & Irmsch.
Kumaon (3500 m).

AOROSSULARIACEAE

The currents or the gooseberries representing the genus, Ribes,
formerly included under the Samﬁ‘agaceae are characteristic p!smts of
the {emperate regions. They are mostly shrubs or small trees and some
are prickly. The ripe berries are smooth, oblong or globose in shape and
bright red or black in colour. The berries are pleasantly acid to taste.
Ribes emodense is often found in the Betula-Rhododendron campanidatum

forests at altitudes around 3600 m.
LIST OF SPECIES

RipEs LINN,

™ JRPRY. W . I T B. Clark
K. emotense nenacr l:l.'( ruarum . LAdl R

Garhwal, Kumaon (3300 m).
R. glaciale Wall,
Kashmir, Kumaon (3600 m).

—t .
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Lahul (3600 m).

R. orientale Desf.
Lahul, Spiti (3700 m).

R. uva-crispa Linn. var. sativam DC. (R. grossularia Linn.)
Chamba, Tehri-Garhwal (3600 m).

101
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CRASSULACEAE

Thc hcrbs bclongmg to thrs famﬂy are well known succulents many

crops. There are saveral species in the alm ne zone of' wcst Hlmalaya The
genus, Sedum, to which most species belong includes many with showy
flowers. Some of them reach very high aititudes, as for example, Sedum
quadry‘idum which has been found on wet ground at an altitude of 5700 m
in Rupshu. The flowers of this species are recorded as of pale wine colour,
somewhat darker in the throat. S. crenularum is another species whzch
was found on sunny precipitious slopes at Phungagal in the Panchchuli
range at an altitude of 6000 m. These are among the highest altitudes
known for the occurrence of species of the genus, Sedum. S. roseum is a
tall herb, sometimes reaching 40 cm in height, which bears closely set,
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Sedum roseum (Linn,) Scop.

Noto the stout perennial rootstock which remains buried under snow for several

months in the year.
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sessile, succulent, toothed leaves and a terminal cluster of small yello-
wish flowers, This species is met with throughout the arga and its distribu-
tion extends to the alpine zone of all morthern continents including the
arctic belt S. wallichlanum is an attractive herb of hlgh alntudes where it

of yellow flowers. Thcre are also some Sedums which bear purple ﬂowers
Among them are S. Pimglense and S. cremdamim. The common, widely
distributed, S. /nearifolitim has large, white flowers.

Ky To GENERA

1, Flowers 4 to 5-merous; carpels 4-5 free Sedum
1. Flowers 6 to 8-merous; carpels 6-8 free or
adnate to calyx Sempervivum
LIST OF GENERA AND SPECIES
SEpUM LINN,

*S. bouveri R, Hamet

Kumaon (3600) m.

S.  cremulatum Hook, f. & Thoms,
Kumaon (6000 m),

S. elongatum Wall. ex Hook, f. & Thoms,
Tehri-Garhwal (3700 m).

S, ewersi Ledeb,
Kashmir to Kumaon (4800 m in Lahul),

S, fastigiatum Hook. £ & Thoms,
Garhwal (Niti),
S. heteredontum Hook. f. & Thoms.
Lahul (4800 m), Tehri-Garhwal, Kumaon,
S. himalense D). Don
Tehri-Garhwal (3900 m).
S. linearifolium Royle
Kashmir to Kumaon {4500 m).
S. linearifolium var, sinuatum (Royle) R, Hamet (8. wrifidum Wall.)
Kashmir to Kumaon (3600 m).
S. oreades (Decne) R. Hamet [Cotyledon nreades {Decne) C.B,
Clarke and Sedum jaeschkei Kurz]
Kashmir to Kumaon {4500 m).
S, quadrifidom Pall.
Rupshu (5700 m), Kashmir to Kumaon (4800 m).
8. roseum (Linn.) Scop. (5. rhediv/a DC.)
Kashmir to Kumaon (4800 m in Tchri-Garhwal).
*S. scabridum Franch.

Garhwal, Kumaon (3600 m).
8. tibetioum Hook. . & Thoms.

LR VLN

Kashmir, Lahul (4800 m).
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Sedum trullipetalum Hook. f. & Thoms.
Kashmir to Kumaon (3600 m).

S, wallichianum Hook. (5. asiatician C.B. Clarke nen DC.)
Kashmir to Kumaon up to 4800 m.

SEMPERVIVUM LINN,

18. acuminatum Decne.
Kashmir, Lahut (3600 m).

murronatum Edoew

Mt n rasewSanEa soweppie

Kashmir to Kumaon (3600 m).
HIPPURIDACEAE

W

This small family has only a single member, Hippuris vulgaris. This
is a perennial aguatic herb having a cosmopolitan distribution but
found, particularly, in lakes, ponds, and slow streams, rich in bases, in
the cold temperate regions. The herb has a creeping rhizome and whorled,
finear leaves. The flowers are borne singly in the axils of leaves which
are found above water. These flowers are in most cases bisexual but
unisexual flowers may also be seen in some planis, The flower has a
single stamen and a l-celled, 1-ovuled, inferior ovary which develops

into an achene.

Hippuris LinN.

ir I, [P N B
il YUIg®LLY EdlLllL

Kashmir (3700 m), Lahul.
ONAGRACEAE

The evening primroses (Oenothera spp.) and the willow-herbs
{Epiiobium spp.) belong to this family. In the alpine zone of west Hima-
laya, only the members of the latter group are met with. These willow-
herbs are characteristic mountain plants and are found in all the conti-
nents. They are particularly common in the high altitude ranges and one
of their main centres of distribution in the world is in the Himalaya.
Here they grow in sub-alpine meadows in forest undergrowth and atong-
side streams as well as on moist scree slopes of the alpine region. Some
of the species possess attractive flowers and, in particular, the large
bluish-purple flowered, Epilobium latifolium and E. angustifolium, deserve
mention. These species belonging to the section, chamgenerion, of the
genus, Epilobium, are characterised by the possession of alternate leaves
and large zygomorphic flowers. These two species also enjoy a wide
distribution in the world being found in the alpine and arctic regions
of many lands of the northern hemisphere. In the western Himalaya,
they are found throughout the range from the extreme west to the eastern
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Kumaon heights. It is an enchanting sight to see large areas occupied
by these herbs, as for example, in the glacial moraines beyond Kedarnath
and in the famed Valley of Flowers. Referting to the growih of these
herbs, Smythe writes, “the wide stonyriver bed, a mile above the camp,
was coloured a brilliant magenta by a willow-herh (Epilobium latifolivim)
which flourishes on a diet of river borne grit”. This was in the month of
July and in another place in the Valley of Flowers, he found “acres of
pure willow-herb” on the stream bed.

Whereas the above two species have large zygomorphic flowers,
most other species of Epilebiwm have actinomorphic and much smaller
flowers. Among these is the widespread, E. Mrsutum, which has a distribu-
tion ranging from Europe to China and Japan as well as in east and south
Africa, E. cylindricum and E. royleqnum are among those species which
] Jistributi | ] he Himalay . v .
China. There are also some species with very limited distribution in the
western Himalaya, as for example, E., riipnchospermunt, which is known
only from Kashmir and Laca in Kangra and E. stracheyanum recorded
only from Kumaon.

LIST OF SPECIES

Epritomusm LiNN,

E. amurense Hausskn. subsp, laetum (Wall. ¢x Hausskn.) Raven (E.
tetragonum, C.B. Clarke p.p. non Linn.)
Kumaon (3800 m).
E. angustifolium Linn.
Kashmir, Ladakh (4800 m) to Kumaon.
brevifoiivm . Don subsp. brevifolium (£. refragonum C.B. Clarke
p.p. non Linn.)
Kumaon (4400 m).
E. cylindricum D). Don [E. roseum Schreb. var. eplindricum (D. Don)
C.B. Clarke]
Kashmir, Lahul, Tehri-Garhwal (3%00 m}.
*E, glaciale Raven
Kashmir (3500 m).
E. Thirsutum Linn.
Garhwal {3500 m).
E. latifolium Linn. subsp. latifolium
Kashmir, Lahul (4500 m).
*E. latifolium subsp. speciosum {Decne.) Raven
Zanskar (4500 m), Kashmir to Kumaon.
*E. laxum Royle
Kashmir to Kumaon (4000 m).
Ieiophyllom Hausskn. (E. origanifolium C.H. Clarke p.p. non Lamk.)
Ladakh, Spiti.

e

<
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*Epilobium leiospermum Hausskn.
Kashmir, Chamba (3600 m), Lahul, Kumaon.
The NUOUTINOTAHEL HAUussSKn.
Ladakh, Kumaon (4500 m).
E. palustre Linn.
Ladakh, Kumaon (4500 m).
E. pseudoobscurum Hausskn. (E. roscum Schreb. var, anagallidi-
Solium C.B. Clarke p.p.)

Lahul (4300 m).

riynchospernium Hausskn.

Kashmir {Kolchai 3600 m), Kangra (Laca).

E. royleamum Hausskn, (E, roseum Schreb. var. indicum C.B. Clarke

and var. dathousieanum C.B. Clarke)
Kashmir to Kumaon (3800 m).

*E. sikkimense Hausskn. var. ludiowianum Raven
Tehri-Garhwal (3950 m).

*E. williamsli Raven
Kulu, Kumaon (3630 m).

UMBELLIFERAE ( nom. altern, APIACEAE )

The Umbelliferae constitute one of the larger families of flowering
plants. The plants are easily recognized by their urobellate inflorescences.
Other distinguishing features of this family are the inferior, 2.celled ovary
and the fruit of 2 indehiscent, dorsally or laterally compressed carpels
which usually separate from each other (mericarps) leaving & central
columella from which they split. Many plants belonging to this family
are economically important. The well known spices, anise, asafoetida,
caraway, coriander and cumin seeds, dill, as also the plants of food
value like the celery, carrot, parsnips and others belong to this family.
Some of them are strongly aromatic when crushed and a few are poisonous.
The most spectacular of all Himalayan Umbelliferae are the species of

Pleurospermum. More than (en species of this genus occur in the alpine
zone of which P. candollei is the commonest, and perhaps, the most
attractive of them all. Describing the beauty of this plant, Smythe writes,
Yeven if you have little or no interest in flowers, it demands that you
pause and pay tribute to its beauty and to the Divinity that raised it
amang the barren rocks”. This species has been collected at altitudes
above 4500 m in Lahul, Kangra, Tehri-Garhwal and Kumaon. The
author saw beautiful specimens of this species, in late October, on the
morainic slopes beyond Lake Hemkund in Garhwal. The largs umbels
are many-rayed and the bract and bracteoles are white-margined.
Another genus of the family, Fervla, one of whose species yields the
asafoetida of commerce, is very widely distributed in Central Asia. In

the west Himalaya, there is, however, only one species in the alpine zone.
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Pleurospermum candoliei {DC.) C.B, Clarke
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This species, F. joeschkeana, is a large herb with prominent cauline
sheaths and large compound leaves whose ultimate pinnae are closely
crenate. The umbels are large and bear a profusion yellow flowers and
large compressed, ovoid fruits, each more than a cmy long. The penus,
Heracleum, is represented by a few species in the alpine zone of which
H. brunonis and H. thomsonii are common, The former is a strongly
aromatic herb and is stated to cause nausea.

Cortiq depressa is & herb generally restricted to the alpine zone. It is
peculiar in having unequal, pubescent rays in its umbels, Other members
of the fumily occurring in the alpine zone of west Himalaya are species
of Ligusticum, Selinum, Trachydium and Vicatia.

While att the above Umbelliferac have dissected or pinnate leaves,

» L
]
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longicaule (var. himalaica), a rambling herb with dark purplish umbels
is frequent in the sub-alpine valleys.

I. Leaves entire; flowers yellow or greenish Bupleurum
1. Leaves not entire, variously dissected or com-
2, Fruits taterally compressed
3. Wall of fruit hairy or with hooked bristles
or scales
4. Fruit covered with hooked bristles Sanicula
4. Fruit without hooked bristles but densley
hairy or scabrid
5, Rays of umbels 3-8. Herbs with

greatly reduced upper leaves Pituranthos
5. Rays of umbels 10-15. Tall herbs
with large leaves, 2-3 pinnate Anthriscus
3. Wall of fruit without bristles, scales or
hairs
6. Primary ridges of fruit spongy Trachydium

6. Primacy ridges of fruit not spongy
7, Fruits small, yellowish-brown,
viscid Carum
7, Fruits not viscid
8. The frujts ovoid, scarcely com-
pressed Vicatia
8. The fruits oblong, compressed,
narrowed upwards
9. Furrows 1l.vittate Chaerophylium
9. Furrows 2 to 3-vittate Acronema
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Umbelliferae — Fruit

Figs. 1-6. Fig. 1. Fruit (Cremocarp} in lateral view with the two mericarps (s and ni)
side by side; com, commissure, the region of coalescence of the two mericarps; s,
stylopodium; s, style, Figs. 2-3. Tr, secs. of meticarps with primary ridges {pr. r.)
and secondary ridges (s.7.} with the oil capals or vittae (v) beneath the secondary
ridges or in the furrows between primary ridges, Fig. 4. A strongly dorsally compres-
sed fruit in its dorsal face with 5§ primary ridges, 3 dorsal {d.r.} and 2 lateral (1.0}, the
latera] ridges with wing-like expansion (w); between the primary ridges are seen the oil
canals or vittae (v} and these are shown in dari thick lines. Fig. 5. Tr, sec. of 2 strong-
ly dorsally compressed mericarp, Fig. 6, Splitting aof the cremocarp into 2 mericarps
which are held together by a slender wire-like structure (all figs. diagrammatic).
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2. Fruits dorsally compressed
10. Flowers yeltow. Tall herbs, neariy 2 m
high
11. Epicarp spongy; vittae small. numer-
ous Prangos
11. Epicarp not spongy; lateral ridges of
frutt winged; vittae very large,

solitary in each furrow Ferula
10. Flowers white or yellowish
12. Ovary hairy Heracleum

12. Ovary glabrous
13, Pericarp corky
14. Furrows 1 to 2-vittate Angelica
14. Furrows many vittate Archangelica
13, Pericarp not corky
15, Bracis and bracteoies white-

margined Pleurpspermum
15. Bracts and bracteoles not white-
margined
16. Rays of umbels very unequal,
Almost stemless herbs Corita

16. Rays of umbels uniform. Herbs
with prominent stem
17. Dorsalfurrows 2 to 3-vittate  Ligusticum
17. Dorsal furrows l-vittate Selinum

LIST OF GENERA AND SPECIES
ACRONEMA FaLc, X EDGEw.

A, tenera Edgew. (Pimpinella tenera Benth.)
Tehri-Garhwal (3900 m), Garhwal, Kumaon.

ANGELICA 11NN,
‘A, glanea Edgew.

Kashmir {3600 m), Kumaon.
ANTHRISCUS PERS. EX HOFFM. NOM. CONS.

A. pemorosa Spreng,
Y achmir {'um .Y

A% A AlidI 1L af g FALF lll_,.
ARCHANGELICA HOFFM.

A. himalaica Edgew. [4. officinglis Hoffm, var, himalaica (Edgew.)
C. B. Clarke]

Kashmir (3600 m).
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BUPLFURUM LINN.

zitchisonii (Boiss.) Wolff
Kulu (Rohtang Pass, 4000 m).

faleatum Linn. var. gracillimom (Kiotzsch) Wolff

Lahul (4500 m), Sp]tl
longicanle Wall. ex DC.

W ackhemeiv ¥a IMyimenmm v Fon AR wvn
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longicaule var, himalavense (Klotzsch) C. B, Clarke
Kashmir to Kumaon,

Jlongicaule var. dalhousicana C. B, Clarke

Kangra, Kulu.

thomsonii C. B, Clarke

Kashmir (Deosai, alp. meadows).

CARUM Linn.

carvi Linn.
Kashmir to Kumaon up to 4300 m.

CHAEROPHYLLUM LINN.

reflexum Lindl.

Kashmir {3200 m}, Lahu!l.

villosum Wall. ex DC.

Kashmir to Kumacn up to 3900 m,

Cortia DC.

depressa (D. Don) Norman (C. lindlei DC.)
Kumaon (4200 m).

FeruLA LINN.

jreschkeana Vatkc
Kashmir, Lahul (3600 m).

HERACLEUM LINN.

branonis (DC.) C. B. Clarke

Kulu, Tehri-Garhwal, Kumacn (3900 m).
candicans Wall.

Kashmir (Deocsai. up to 4000 m).
thomsonii C, B, Clarke

Ladakh, Lahul, Spiti (3600 m).

thomsonii var. glabtior C, B. Clarke
Kashmir, Lahul (3600 m).
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[LIGUSTICUM LINN,

dauncoides Franch.
Kumaacn (4800 m).
thomsontt C. B, Clarke
Kashmir (3600 m).

PITURANTHOS VI,

thomsenii C. B. Clarke
Lalul (450G m), Spiti.

PLEUROSPERMUM HOFFM,

angelicoides (DC.) C. B. Clarke [Pterocycius angelicoides {Wall.)

Klotzsch]

Tehri-Garhwal, Garhwal, Kumaon (3800 mbh.
benthamii C. B. Clarks

Kumaon (4300 m).

branonis (DC.) C. B. Clarke

Kashmir to Kumaon (4800 m in Lahul).
candollei (DC.) C, B. Clarke

Kashmir ta Kumaon (5000 m).

corydalifolium Aitch. & Hemsl. var. indicem Wolff
Kashmir (3600 m).

densiflorum (Lindl) C. B, Clarke

Kashmir, Lahul (4900 m), Tehri-Garhwal.

Aok (TR W ™ T T laela
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Garhwal, Kumaon (3900 m).
govanianum (DC.) C. B. Clarke
Kashmir to Garhwal (4500 m}).
hookeri C. B. Clarke

Kumaon (4500 m).

plchrum Aitch. & Hemsl,
Lahul (3600 m).

pulzkyi Kanitz

Ladakh {4300 m).

stellulatnm {I». Don) C. B, Clarke
Kumaon {Milam).

stellaturn var. lindleyana C. B. Clarke
Lahul, Tehri-Garhwal {4500 m).

o AR AL FE Tl 13a g

stylosum €', B. Clarke
Kashmir, Lahul {3300 m).

SANICULA LINN.

elata Buch.-Ham. ex 2. Don (§. eurapaea C. B. Clatke non Linn.)
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SELINUM LINN, NOM, CONS,

S. candollei DC. (S, fenuifolivm Wall. non Salisb.)
Kashmir to Kumacn (4800 m in Tehri-Garhwal).
S. papyraceum C. B. Clarke
Ladakh, Lahul (4800 m).
S. vaginatum C. B. Clarke
Kashmir to Kumaon (3900 m).

TRACHYDIUM LiNDL.
*T,  garhwalicum Wolff
T. roylei Lindl,
Kashmir to Kumaon (4500 m).

VicaTia DC,

Y. coniifolia DC.
Kashmir to Kumaon (4000 m).

V. millefolia (Klotzschy C. B. Clarke
Tehri-Garhwal (3600 m).

Y. wolffiana (Fedde ex Wolff) Norman
Ladakh (4400 m).

ARALIACEAE

This is a targely tropical or sub-tropical family but some members
also occur in the temperate and sub-alpine zenes of the Himalaya.
The well known ginseng of commerce is obtained from a plant belonging
to the family. The Araliaceae are mostly trees and shrubs, often with
large pinnate, palm-like leaves. The plants bear large umbellate or pani-
culate inflorescences, The flowers are sometimes polygamous and possess
a 5-carpelled ovary, which, In some species, is inferior. The enly member
to reach the alpine zone in west Himalaya is dArafig cachemerica. This is
an unarmed shrub with pinnate leaves and lacge elongated umbellate
panicles of yellowish or greenish-white flowers,

Arania LiNN,

A. eachemirica Decne.
Kashmir to Kumaon (3300 m).

ADOXACFEAE

Adoxa moscharellina is the only member of this small famity. It had
been previously included in the Caprifoliaceae but is rather anamolous
in that group and hence has been separated from it. The relationships of
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the plant are obscure. It is widely distributed in Furope, North Asia and
North America. It is known only from Kashmir in our area. 4ddoxg is a
small, glabrous herb with a creeping rootstock and long-petioled, tri-
pinnatisect, radical leaves. Therg is usually only one cauline leaf. The
greenishi-white flowers are arranged in a long-peduncled, few-flowered

heads.
ADOXA LiNN,

A. moschatellina Linn,
Kashmir (3500 m).

CAPRIFOLTACEAE

The honey-suckle family is represented by the genera, Lonicera,
Triosteum and Viburnum in the high western Himalaya. Triosteum is a
small herb whereas the other two genera are shrubby in habit, The
Viburnums are mostly disfributed in the temperate zone but a few
species may reach the sub-alpine zone in some localities. Among these
are, V. cotinifolium, V. cordifoliun and V. nervosum. The flowers in all
these plants are produced in corymbs, forming a flat topped inflorescence
at the ends of branches. The ovary is inferior and the drupacecus fruits
are red or black in colour, succulent and often compressed.

There are several species of Loricera occurring in this zone and some
of them are found at very high altitudes, where they exhibit a highly
twisted or crooked branching system on account of exposure to cold and
snow storms, The flowers are produced in stalked pairs, often their
ovaries confluent, in the axils of leaves or they may form a panicled group

in the sub-terminal region. The corplla is tubular, white or yellnw in
colour, often uag‘i'&ﬁ‘l and the fruit is a lﬁﬁ'i‘}' uc\f‘EiGI.'JEu from an inferior
ovary, Lonicera spinosa, a bush less than a metre high, is found in dry
ravines and river beds in the arid tracts of Ladakh, L.ahul and Spiti. In
this species, the flowers are purplish and strongly scented.

Triosteum is a rare genus and one of its species, T, Airsutum, is found
in the sub-alpine zone of eastern Kumaon. It has been collected only on a

*

Few occasions on the slopes beyond Garbyang. The plant is peculiar in

hauunﬂ tha n“nnm'l'.: n-:ﬂ-a n'F' 'nﬁtfﬁb connate at ﬂ-nn hage, Tha funnel.
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shaped, greenish flowers are found in short terminal spikes or whorls.
KEY To GENERA

t. Plants herbaceous; leaves sessile, connate Triosteum
1. Plants woody, shrubs or trees
2. Flowers in large corymbose cymes; style
shoit, augum lobed Viburnum
2, Flowers in pairs in axils; style fong, slender,

stigma capitate Lonicerg
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LIST OF GEMERA AND SPECTES
LONICERA LINN.

annn::ﬁfn“n Wiall sy T
FUSIIToin YWall, €X L,

Throughout reaching 3600 m in some localities,

asperifolia (Decne.) Hook. f. & Thoms,

Kashmir, Kumaon (3900 m).

heterophylla Decne.

Kashmir, Lahu} (3300 m).

hispida Pall, var. bracteata (Royle) Rehider ex Airy Shaw (L. hispida
C. B. Clarke non Pall)

Kashmir to Kumacen (3600 m).

hypoleuca Decne.

Lahul (3600 m), Spiti, Tehri-Garhwal, Garhwal.

L. micraphyllus Wilid. ex Roem.
Ladakh, Garhwal (3600 m).
L. myrtillus Hook. . & Thoms, var. depressa Rehder (L. parvifolla
Hook. f. & Thoms. non Edgew.)
Lahul, Chamba, Tehri-Garhwal, Kumaon (3700 m).
L. obovata Royle ¢x Hook. f. & Thoms.
Kashmir to Kumaon (3900 m).
L. purpurascens {Decne.) Hook. f. & Thoms.
Kashmir to Kumaon {3900 m).
L. quinquelocularis Hardw.
Kashmir to Kumaon reaching 3600 m in a few places,
L. rupicola Hook. . & Thoms.
Kumaon (4000 m).
L. semenovii Regel (L. glauea Hook. f. & Thoms. non Meerb.)
Lahul, Spiti, Garhwal, Kumaon (4200 m).
L. spinosa (Decne.) Jacq. ex Hook. £. & Thoms.
Ladakh, Rupshu (4800 m), Lahul, Spiti, Garhwal, Kumaon (4500 m)
L. webbiana Wall. ex DC. (L. alpigena Hook. f. & Thoms. non Linn.)
Kashmir to Kumaon (3600 m).
TrRIOSTEUM LINN,
T. hirsatum Wall,
Kemaon 33060m)p—— —7 — — —7 79— 7—7 77— 00—
VIBURNUM LINXN,
Y. cordifolivm Wall, ex DC,
Kumaon (3600 m}.
¥. cotinifolivm D). Don

Kumacn (3300 m).
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Viburonm nervosum 3. Don
Tebri-Garhwal (3300 m).

RUBIACEAE

This is one of the largest families of flowering plants with more than
5000 species, most of which are, however, found in the tropical and
sub-tropical regions. Only a small number of genera occur in the tempe-
rate zone and those reaching the alpine zone are fewer still, In the west
Himalaya, only one of the madders, Rubia tibetica, and some species of
Galium are seen in the sub-alpine and alpine zones. The stipules which are
so characteristic of the members of this family are absent in both these
genera. These are generally rambling, perennial or annual herbs with
whoried, narrow leaves and small, white, yellowish-green or purplish
flowers. The flowers are regular and the tubular corclla has usually 4
lobes. The stamens are also 4 and the ovaty in all of them is inferior,
2-carpeiled, 2-celled with a solitary ovule in each cell. The {ruits are
didymous and may often possess hooked hairs. The species of Galium
are commeonly seen in many localities in the high Himalaya and one of

prmall  smaorraar lantan gmd has tha saanaliare
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feature of drying black.
KeY To GENERA

1. Corolla rotate

2, Flowers pentamerous Rubia
2. Flowers tetramerous Galium
1. Corolia funnel-shaped Asperulu

LIST OF GENERA AND SPECIES

ASPERULA LINN.

A. brachyacantha Boiss.
Kashmir, Kinnaur,
A. cynanchica Linn.
Garhwal (3500 m).
GALIUM LINN,

. acutemn Edgew,

Bashahr (3900 m), Tehri-Garhwai.

aparine Linn.

Ladakh, Lahul (4500 m), Tehri-Garhwal,
asperifolium Wall.

Throughout reaching alpine heights in some places.
exile Hook. f.

Kumaon (4200 m).

2B TR
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Galium  paradoxum Maxim.
Kumaon (3900 m).
G. serpylloides Royle ex Hook. [,
Lahul (3600 m),

G. tricorne With.
Throughout reaching 3600 m in a few places,

TN ANLED Ll Jidi.

Lahul.

o

RUBIA LINN,

R. tbhetica Hook. f.
Ladakh, Spiti {4200 m).

———————————————  VALERIANACEAE

The Valerians are important for their strongly smelling rhizomes
which find use in medicine. Some Valerians are aiso popular garden plants,
These are mostly perennial herbs with basal or cauline, opposite leaves
which may be pinnate ot pinnatifid or entire. The calyx in the genus,
Valeriana, characteristically, forms a feathery pappus in fruit. The corolla
is small, funnel-shaped and is often zygomorphic. [t may be white, yeliow
or purple. The fruil is an achene.

The genus, Nardostachys, is the well known spikenard whose fragrant
rhizomes are much valued for their tonic and stimulating properties.
N. jatamansi, locally known as Gatamansi’ or ‘manshi’, is reputed for its
aromatic properties and is employed in the treatment of epilepsy, hysteria
and other coavulsive disorders. This plant is found in the alpine zone
throughout the Himalaya.

KEey To GENERA
1. Calyx in fruit with distinct lobes Nardostachys
1. Calyx in fruit, feather, pappus-like Valeriana

LIST OF GENERA AND SPECIES

NARDOSTACHYS DC.

N. jatamansi DC,
Tehri-Garhwal, Garhwal, Kumaon (4500 m).

VALERIANA LINN,

V. Jdivica Linn.
Kashmir, Lahul (4800 m), Kumaon (4200 m).

V. hardwickii Wall.
Kashmir to Kumaon (4000 m).
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Nardostachys jatamansi D,
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Valeriana jaeschkei C. B. Clarke
Kashmir (4000 m), Lahul.
V. jatamansi Jones (V. wallichii DC.)
Kashmir to Kumaoa (3900 m).
Y. pyrolaefolia Decae.
Kashmir to Kumaon (3600 m).
V. roylei Klotzsch

- Tehni-Gathwal 4200 o
DIPSACACEAE

The family includes the teasels (Dipsacus spp.), the Scabiosus
{Scabiosa spp.), the whorl-flowers (Morina spp.) and a glandular small
hert, Triplostegia glandulifera. The last named plant has a distiibution
extending from northwest Himalaya to Sikkim, Yunnan, east Tibet,
Szechuan and Formosa. it is also found on mountains in central Celebes
and in New Guinea. This is an erect perennial herb with opposite,
decussate and dentate leaves, The leaves are arranged close together
giving the appearance of a pseudo-rosette, The flowers are borne in termi-
nal cymose panicles, the bracts being conspicuous on account of their
glandular nature. These bracts persist and surround the 1-seeded fruit
which is derived from an inferior, 1-celled ovary.

Dipsacus inermis is a tall herb, 1 to 3 m high and with rough, lincar-
ovate ieaves all over, The lower leaves on the stem are pinnatifid and the
upper ones are 3-lobed or may be simple and entire. The numerous white
flowers are grouped in a globose bead which terminates a long peduncle.
The bracts subtending the head as also the bractecles are all stifl and
bristly, This plant has a wide distribution ali along the Himalaya, parti-
cularly in the temperate zone.

Scablosa speciosa is an attractive herb with branched stems about
half a metre high. The mauve-coloured flowers are grouped in heads.
The involucral scales are oval and the calyx is made of 5 long bristles with
the corolla esceeding it in length. The base of each flower is surrounded
by a small, ribbed cup. The herb occurs on grassy slopes in the high
temperate and sub-dlpine zones and is commonly met with in Kashmir
and Lahul.

The genus, Morina, popularly known as the whorl-lower, is represent-
ed by 3 species in western Himalaya. The leaves in all of them are linear
or linear-oblong with a spinescent-toothed margin, The whorls of fowers
are arranged in inlerrupted spikes and somewhat resemble the inflorescence
:{' the Labiatae, The bracteoles amidst the floral whotls are also spinous.
i1he plants are very attractive when in flowers on account of the profuse
Production of brightly coloured flowers. The corolla is elongate, funnel-
shaped and curved with an oblique mouth. In Lahul, the yellow-flowered,
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M. coulteriang is seen on dry slopes during the summer months. Elsewhere,
the pink-flowered, M. longifofia is more commoen. This species forms one
of the conspicuous elements of the thick herbaceous cover on the slones
in the Vulley of Fiowers and the Kedarnath Valley in Garhwal. Some of
these Morinas are strongly scented. A few species of Mering also occur
in Central Asia and there are pink and yellow-flowered ones amoung them.
M. lehmanmiana from Turkestan is a yellow-flowered species resembling

—_in habit the Himalayan, M. covdteriong. 0000000
Key TO GENERA

I. Flowers in 2 or 3-chotomous cymes. Small
glandular, pubescent herbs Triplostegia
1. Flowers in panicled heads or in whotls on
spikes, Tall leafy or spinescent herbs
2. Calyx and corolia 2-lipped; flowers in whorls Morina
2. Calyx uniformly 4-lobed or brisily; corolla
tubular, funnel-shaped or sub-labiate
3. Herbs bristly or prickly; caiyx cup-shaped
without bristles Dipsacus
3. Herbs never bristly nor prickly; calyx cup
with short teeth and long bristles
4. Calyx bristles 20-24 Pterocephalus
4. Calyx bristles 5 Scabiosq

LIST OF GENERA AND SPECIES
Dipsacys LiNN.

D. mitis D, Don (D. inermis Wall. p.p.)
Kashmir (3600 m).

Momina Linn.

M. coulteriana Royle
Kashmir to Garhwal (3600 m).
M. longifolia Wall. ex DC,
Kangra, Tehri-Garhwal, Garhwal, Kumaon (3600 m).

PTEROCEPHALUS ADANS.

P. hovkeri (C. B. Clarke) Airy Shaw & M. L. Greene (Scabiosa
hookeri C. B. Clarke)
Kumaon (4000 m).

Scaniosa LinNN,

S. speciosa Royle
Kashmir, Lahul (3300 m).
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TRIPLOSTEGIA WaLL. £X DL,

T. glandulifera Wall. ex PC.
Tehri-Garhwal, Garhwal, Kumaon (3600 m).

The Aster famﬂy, Composuae or Asteraceae, is the largest of all the
families of flowering plants. The plants belonging to the family possess
certain very distinguishing features. The flowers are sessile and are
grouped in compact heads on a flattened disc of the peduncle. The flawers
may be of one kind or, as is often the case, may be organised into a
marginal series of ray florets and a ceniral group of disc flowers. The
anthers of the 5 stamens are connate, with the filaments being free, The
ovary is inferior, single-ovuled and develops into an indehiscent fruit,

the achene or cypsela, which, in many, has a pappus associated with it.
The pappus represents the calyx. The members of the Compositae are
widely distributed being found throughout the altitudinal range with the
upper limit reaching the snow line. They are mostly herbs and show a
great variety of external form. The asters, dandelions (Teraxacum spp.),
edelweisses (Leonropodium spp.), everlastings (Anaphalis spp.), ragworts
(Senecio spp.), sawworts (Saussurea spp.), tansies (Tanacetum spp.),

thictlaes ff i emmy and wharmwande ( Arfomaicia crm d halame #4 thia
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family. The most curious of them ali are, perhaps, the woolly members of
the genus, Squssurea.

Saussureq is a genus of characteristic mountain plants. One of the
main centres of distribution of its species is in the Himalaya, the others
being in Siberia and the Central Asian mountains. More than 20 species
have been recorded from the alpine zone of western Himalaya. S.
gossypiphora, 8. simpsoniana, S. graminifelia and a few others have a
thick covering of wool around them. S. sbvallate has its dark purple
heads enclosed in large membranous incurved floral leaves. This is the
well known *brahma-kamal' used in worship at the temples of Badrinath
and Kedarnath in north Garhwal. This plant is found near snow on alpine
slopes and in slushy morainic ground. S. lappa, another species yields the
‘*kuth’ of commerce.

Closely resembling the woolly Saussureq in general habit and woolli-
ness is another herb, Soroseris glomerata. It occurs in stony of rocky
situations at altitudes ahove 3800 m. This herb is not common in the
western Himalaya and has been collected only on a few occasions in
Lahul and Kumaon,

Among the species of the genus, Juula, the slpine I rhizocephaloides
has & very peculiar appearance. The plant forms woolly rosettes of leaves
closely adpressed to the ground and the sessile, purplish heads of flowers
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extremely cold northwestern regions.
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Senecip is a large genus and several species are known from the
alpine zone. Of these, S. pedunculatus is seen to reach an aititude of 5200 m
in Lahul. All these ragworts possess attractive. yellow heads which consist
of fertile ray florets and hermaphrodite disc flowers. The commonest
Sentecio in the area is S. chrysanthemoides. This is a large herb with
lyrately-pinnatifid lower leaves and broadly auricled, toothed upper
leaves. The heads are usunally arranged in corymbs. A closely related
genus of perennial herbs is Lignlaria whose speries possess large orbicular,
cordate or palmate basal leaves and prominently sheathed, cauline leaves.
L. amplexicaulis is a robust herb with cordate-reniform lepves and numet-
ous drooping heads arranged racernosely on a long axis. Another species,
L. arnicoides, occurs in Lahul at altitudes above 4300 m.

The thistles are distinguished by their spinous habit. These are tall,
stout herbs often with a white tomentum. The leaves are usually Iobed or
pinnatisect and spinous-toothed. The heads are solitary or may be present
in groups. The flowers in the head are all tubular, white, blue or purple in
colour and form globose or urn-shaped clusters. The receptacles and
bracts are altso stiff and bristly and very often are spinescent. Species of
Echinops, Cousinia, Carduus and Cirsium- are among the Himalayan
thistles. Cousinia thomsonii is a tall, cottony herb with rigid, globose heads.
The Aowers are pale purple or pinkish in colour, The herb is very common
in the drier regions throughout the western Himalaya and is particularly
conspicuous in the Chandra Valley in Lahul. Carduus nutans is also a tall,
stout thistle but here the stem is interrvptedly winged. A somewhat
stouter and more robust herb, generally restricted to Kashmir is
C. thomsonfi. It is found in Ladakh.

The genus, Cirstum, is characterised by the possession of a feathery
pappus but, in other respects, resembles Carduus. There are several
coarse herbs belonging to this genus and among them are, C. irvolucratus,
C. arvensis and C. wallickhii. The heads are mostly purplish in all of them.

The edelweisses, everlastings, tansies and wormiwoods are very
conspicuous herbs of the alpine zone, The Himalayan edelweiss, Leon-
topodium himalgyanum, 18 a woolly herb growing in tufts on rocks and
amidst other herbaceous members, The genus, Anaphalis, which includes
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forming extensive patches on alpine slopes. There are many closely
related species and intergrading forms among them occur. The tansies
are aromatic herbs with yellow heads. Aremisia, likewise, is another
genus of strongly scented herbs with small solitary or fascicled heads
consisting of greenish or purplish flowers. Species of Aster and Erigeron
are also well represented in the alpine zone of western Himalaya. Tussilago
farfara, a woolly, scapigerous herb, popularly known as the colt’s foot,
which has a wide distribution in Europe and on the mountains of North
Africa, is also found throughout the west Himalayan heights.
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Leontapodinm himalayarum DC,



126 M. A. RAU
Key To (GENERA

1. Heads of one kind of flowers only—either
tubular or ligulate
2. Flowers all tubular
3. Leaves armed ; thistie-like herbs
4. Filaments of stamens glabrous
4. Filaments of stamens papillose-hairy
5. Pappus hairs not feathery
5. Pappus hairs feathery
3, Leaves unarmed
6. Involucral bracts with hooked bristles
6. lnvolucral bracts not as above
7. Filaments of stamens, free, glahrons
8. Pappus hairs 1-seriate
8. Pappus hairs many seriate
7. Filaments of stamens, free,
papillose
2. Flowers all ligulate
9. Heads yellow
10. Achenes beaked

11. Heads clothed with black glandular hairs.
Achenes blackish with a pale slender beak

11. Heads without black glandular hairs.
Achenes spinous or with muricate ribs
12. Achenes incurved, ribbed, dorsal ribs
with glochidiate spines
12. Achenes long, straight, 5 to 10 ribbed
13. Herbs hairy; achenes with narrow
base and fong slender beak
13. Herbs glabrous; achenes with
broad base, beak conspicuous or
not
10. Achenes not beaked
14, Base of achenes broad
14, Base and apex of achenes both contracted
15, Herbs glabrous
15. Herbs pubescent or woolly
16. Heads numerous massed in the
dilated top of a simple stem
16. Heads on a sparingly branched
flowering stem

9, Heads lilac or purple

Cousinig

Carduus
Crlicus

Arciivm

Saussureq
Jurineq

Tricholepis

Dubyaea

Taraxacum

Tragoepogon
Scorzonera

Youngia

Soroseris

Crepis
Clicerbita
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1. Heads of both ligulate and tubular (disc) fiowers

17. Pappus not of hairs, represented by flat
bristles or absent

18. Receptacle flat, naked
19. Pappus of rigid, brownish or

reddish, flattened bristles Waldheimia
[9, Pappus absent
20. Heads distinctly rayed Chrysanthemum
20. Heads disciform
21. The heads in corymbs Tanacetum
21. The heads in a raceme or
panicie Artemisia
18. Receptacle with palea Ackillea
17. Pappus of hairs
22. Anther cells tailed
23. Heads small, disciform
24, Styles undivided
25. Pappus hairs free at base Anaphalis
25. Pappus hairs connate at base Leontopodium
24. Styles divided Graphalium
23. Heads large, rayed Inula
22, Anther cells not tailed
26. Rays yellow
27. Herbs erect, branched; heads
solitary or in racgmes, corymbs,
panicles
28, Heads in scorpicid panicles Sofidago

28, Heads not as above
28, Involucral bracts 2-seriate,
broad; hecads 3 em or
more in diam, Doronicum
29, Involucral bracts usually
1-seriate, narrow; heads
less than 3 ¢cm in diam.
30. Leaves variously divi-
ded or simple, with-
out sheathing base Senecio
30. Leaves broad, orbicu-
lar, reniform, cauline

leaves with large sheaths Ligularia
27. Herbs scapigerous, woolly
31. Pazppus soft, white, scanty Tussilago

31. Pappus rough, white, copious Cremanthodium
26. Rays white or lilac

P o

32, l.u;uma I'Bbb than 1 cm 1ong, Yery
many in 2 to 3 series
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33, Ligulles minute; glandular herbs

33. Ligules as long or longer than
pappus; eglandaiar herbs

32. Ligules jonger than 1 ci; ray florets
generally in 1 series or sometimes absent

34. Disc flowers equally 5-lobed

34, Disc fowers with lobes of unegqual
Heteropappus

length (4 short, I long)
LIST OF GENERA AND SPECIES

ACHILLEA LINN.

millefolium Linn.
Kashmir to Kumaon (3900 m).

ANAPHALIS DC.
contorta Hook. f.
Kulu to Kumaon {4500 m).
cancifolia Hook. f.
Throughout up to 4000 m.
nepalensis (Spreng. ) Hand.-Mazz. (A. nubigeng DC.)
Kashmir to Kumaon up to 4500 m.
nepalensis var. polycephala (DC.) Bonner
Kumaon (3600 m).
royleana DC.
Chamba, Lahul (3500 m).
virgata Thoms.
Lahul, Kinnaur (3900 m).

ARCTIUM LINN,

lappa Linn.
Kashmir, Kinnaur {3400 m).

ARTEMISIA LINN.

biennis Willd.

Lahul, Kumaon (4500 m).
desertornm Spreng.
Ladakh (4200 m), Kinnaur
dracunculus Linn.

Lahul (3300 m).

Brachyactis

Erigeron

Aster

edgeworthii Balak. (A, srricte Fdgew. non Heyne ¢x DC.)

Ladakh, Kumaon (4500 m).
falconeri C. B. Clarke ex Hook. T,
Ladakh (4500 m).

laciniata Willd.

Lahut (3300 m).
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Artemisia macrocephala Jacq. ex Bess.

Ladakh (5200 m), Lahul (4500 m).
maritima Linn,
Ladakh, Lahul, Spiti, Kumaon up to 4000 m.

minam Tnen
IR a0,

Ladakh (4800 m), Lahul.
moorcroftiana Wall. ex DC.
Ladakh (3300 m).

sacrorum Ledeb.

Lahul (4800 m}, Spiti. Kumaon.
salsoloides Wilid,

Lahul {4500 m), Kumaon {4630 m),
sieversiana Willd.

——Kashmir, Labul, Kymaon 3306 m.—— — 00—

*A.

]

*A.

*A,

E:-

L

>

A.

ASTER LINN,

albescens (DC.) Hand.-Mazz. (Microglossa albescens C. B. Clarke)
Kashmir, Chamba, Tehri-Garhwal, Garhwal (3800 m).
asteroides (DC.) O. Ktze. subsp. asteroides

Kashmir, Bashahr, Tehri-Garhwal (4200 m).
ﬂ:nlnufﬁnl-miﬂpu fDC ‘i C. R Clarke

- B e B T

Kashmlr (4100 m), Bashahr, Tehri-Garhwal (4700 m), Kumeon.
falconeri {C. B. Clarke) Hutch. subsp. falconeri

Kashmir (390¢ m).

falconeri subsp. nepalensis Griers.

Kumaon {3900 m).
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Zanskar, Ladakh (5200 m), Lahul Kumac:-n {5200 m}.
flaccidus subsp. glandulosus (Kemsl ) Onno

Ladakh (4700 m). _
indameltos Griers. (A. psendamellus Hook. £.)
Lahkvl, Kumaocn (3900 m).

laka C. B, Clarke

Kangra (Laca glacier), Kistwar (4500 m), Chamba.
molliusculus (DC.) C. B, Clarke

Kashmir (3500 m), Lahul, Kumaon.

stracheyi Hook. f.
Tehri-Garhwal (4800 m), Kumaon.
thomsonii C. B. Clarke

Kashmir, Chamba, Garhwal (3900 m).

BracHYACTIS LEDER

smanmmbhadans Ramih
ELITARUCANUAIAFL W Bohw li Fdde

Kashmir, Garhwal, Kumaon (4200 m).
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Brachyactis robusta Benth.

Kashmir to Kumaon up to 4000 m.
roylei (DC.) Wendelbo (B. umbrosa Benth.)
Kashmir, Lahul (3600 m}.

CARPUUS LINN,

autans Linn.

"

e

N0

Kashmir, Lahul, Tehri-Garhwal, Kumaon (3200 ).
thomsonii
Ladakh (3900 m).

{CHRYSANTHEMUM LiINN,

pyrethroides (Kar. & Kir.) Fedtsch. (C. richierig Benth. ex C. B.

Clarke)
Ladakh (5400 m), Lahul (4300 m).

ATE o TR YL Tl
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Ladakh (3300 m),

CICERBITA WALLR,

cyanea (D. Don) Beauv. (Lactuca hastata DC.)

Kashmir to Kumaocon up to 3600 m,

lessertiana DC.

Kashmir to Kumaon (3900 m).

macrorhiza (Royle} Beauv. (Lactuca macrorhiza Hook. f)

Kashmir to Kumacn up to 4800 m.

i

rapunculoides (DC.y Beauv. (Lactuca rapuncwioides C.B. Clarkey —
Kashmir, Lahul, Kumaon (3630 m).

violaefolia (Decne.) Beauv. (Prenanthes violaefolia Decne.)

Kashmir to Kumacn (3600 m).

CIRSIUM MILL.

arvense (Linn.) Seop. (Cricus arvensis Hoffim.)
Kashmir to Kumaorn up to 3900 m.
faleoneri (Hook. £ Petrak (Chricne fnfﬂnn#n Hook. f.)
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Kashmir (3600 m).

verutum (13, Don) Spreng. (Cricus involucratus DC.)
Kashmir to Kumaon up to 3600 m.

wallichil DC. (Cricus wallichii DC.)

Kashmir, Tehri-Garhwal (3500 m).

Cousmia Cass.

thomsonii C. B. Clarke
Ladakh, Lahul (4500 m), Spiti, Kumaon.
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CREMANTHODIUM BENTH.
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C. decaisnei C. B. Clarke
Ladakh, Lahul {480C m), Tehri-Garhwal (4500 m), Kumaon.
C. napum (Decne.) W. W. Sm. (Werneria nana Benth.)
Ladakh (5200 m), Garhwal, Kumaon (4800 m).
CREPIS LINN.
*C. kashmirica Babc.
Kashmir (4300 m).
C. multicaulis Ledeb. (C. stoliczkae C. B, Clarke)
Kashmir, Lahul (4800 m).
*C. naniforma Babc.
Kashmir (5000 m).
DoronNicuM LInn.
D. falconeri C. B. Clarke ex Hook. I.
Kashmir, Kulu, Tehri-Garhwal (4500 m), Kumaon.
D. roylei DC.
Kashmir, Kumaon (3600 m).
Dunyaea DC.
D. hispidu (D. Don) DC. {Lactuca dubyaea C.B, Clarke)
Garhwal, Kumaon up to 4000 m.
ERIGERON LiNw,
E., alplous Linn.
Kashmir to Kumaon up to 4800 m.
E, alpinus var, multicauwlis Hook. f.
Kashmir.
E. aipinos var, patentisquama C. B. Clarke
Kashmir, Ladakh (4500 m), Kulu.
E. alpinus var. uniflera Hook. [.
Lahul {4800 m), Spiti, Kumaon (4500 m).
E. andryaloides (DC.) C. B. Clarke
Lahul {4800 m), Spiti-
F. bellidloides C. B. Clarke
Lahul (3700 m).
*E. ellisii Hook. F.
Kulu {Rohtang Pass).
E. monticolus DC,
Kumaon (3600 m).
E. multiradiatus (DC.) Benth. & Hock. f.

nl
Kashmir to Kumaon up to 4000 m.
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(GNAPHALIUM LINN.

[

HETFROPAPPUS LTSS,

*H, holohermapbroditus Griers,
Kashmir, Lahul (3600 m).

*H. semiprostratay Griers.
Ladakh (4100 m).

INULA LINN,

I. grandiflora Willd.
Kashmir to Kumaon up to 4000 m.

I, obtusifolia Kerner
Ladakh (4500 m), Kumaon,
I. rhizocephaloides C. B. Clarke
Ladakh (3300 m}).
I. royleana DC.
Kashmir (4000 m).

JURINEA CAss,

J. ceratocarpa (Decne.) C. B. Clarke
Kashmir {3900 m).
J. macrocephala (DC.) C, B. Clarke

KOELPINIA PALL,

K. linearis Pall.
Kashmir (3600 m).

LEoNTOPODIUM R. BR. EX CASS,

L. himalayanum DC. (L. alpinum Hook. f. p.p. non Cass.)
Kashmir to Kumaon up to 4800 m.

L. lentopodinum (DC.) Hand.-Mazz.
Ladakh (5400 m), Lahul.

L. wnasum (Hook. f. & Thoms.}) Hand.-Mazz, (Anrennaria nana Hook.
f. & Thoms.)
Rupshu {4500 m),

L. stracheyi C. B. Clarke ex Hemsl. (L. alpiman Hook .f. var, stracheyi
Hook. f.)

Kumaon (3900 m).
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Jurinea macrecephala (DC.) C. B, Clarke
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LicuLaria Casy, NOM, CONS.
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Kashmir to Garhwal (3600 m).

arnicoides DC. {Senecio arnicoides (Royle) C. B. Clarke]
Kashmir, Lahul (4800 m}), Kula, Kumaon.

jacquemontiana (Decne.} M A, Rau, nov. comb. (Seneciliis jacque-
montianus Decne, in Jacq. Voy. Bot.90, t 98, 1844; Senecio jacque-
mantignus Benth. in Gen, Pl 2449, 1873},

Kaghmir (3900 m).

sibirica Cass. (Senecio figwlaria Hook. £)

Kashipir to Kumacen {3900 m).

sihirica var. racemosa (DC.) Kitamura

Kashmir to Kumaon (3400 m).

SAUSSUREA DT, NOM. CONS.

bracteata Decne. (S, schulrzii Hook. f.)

Ladakh (5400 m),

candolleana C. B. Clarke (S. cfarkei Hook, )

Kashmir {4000 m).

deltoides C. B. Clarke

Garhwal, Kumaan (4000 m).

faleoneri Hook. f.

Kashmir, Kumaon {4200 m),

fastuosa {(Decne.) Sch,-Bip. (8. denticuiata Wall. non Ledeb.)
Garhwal, Kumaon {3300 m).

glandutigera Sch.-Bip.

Ladakh (4800 m).

goaphalodes (Royle) Sch.-Bip. (8. sorocephala Hook. f, & Thoms,
ex C. B. Clarke)

Lahul, Kinnaur, Kumaon {5100 m).

gossypiphora D. Don

Kashmir to Kumaon (4300 m).

graminifotia Wall. ex Hook. f.

Ladakh, Tehri-Garhwal to Kumaon (4800 m).

heokeri C. B. Clarke

Kumacn (4800 m).

Kashmir to Kumaon (3600 m).

jacea C. B. Clarke

Ladakh (4200 m}, Lahul.

leontodontoides (DC.) Lipsch. {S. kunrhiana C. B. Clarke)
Kashmir to Kumaon (4800 m).
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Saussuren lappa (Decne.) Sch.-Bip.

Sl

S.

Kashmir (3600 m).

obrallata (IDC.) Sch.-Bip.

Kashmir to Kumaon (4800 m).

piptathera Edgew.

Chamba, Kumaon (3600 m).

pterocaulon Decne. {§. candolleana Wall. ex Hook. f, non
C. B. Clarke)

Kashmir to Kumaon up to 3900 m,

roylei (£C.) Sch.-Bip,

Zanskar {4500 m), Kangra, Garhwal.

simpsoniana (Field & Gardn.) Lipsch. (5. sacra Edgew.)

Mavhoarnl o s e T ABNY -
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stoliczkae C. B. Clarke
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Kashmir (4200 m), Kinnaur.
taraxacifolia Wall. ex DC.
Rupshu (4800 m}, Kulu to Kumaon.

SCORZONERA LINN.

divaricata Turcz.
Kashmir, Lahul (4500 m), Kinnaur.

SENECIO LINN.

alafus Wall. ex DC.

Kumaon (3600 m).

candolleanus Wall. ex DC.
Kumaon {3900 m).

chenopodifelins DC,

Kashmir to Garhwal up to 3600 m.
chrysanthemoides DC.

Kashmir to Kumaon up to 4500 m.
coronopifolius Desf.

Spiti (3600 m}, Kumaon.

duthiei M. A. Rau, nom. nov. (S. quinguelobus Hook. f

Thoms. ex C. B, Clarke, Comp., Ind. 209, 1878, nom.
non 8. guinguelobus DC, Prodr. 6 404, 1838)

Garhwal, Kumaon {3900 m).

graciliflorus DO,

Kashmir to Kumaon up to 3600 m.

kunthianus Wall. ex DC,

Kashmir to Kumacn (3900 m).

pedunculatus Edgew,

Ladakh (5200 m), Lahul, Garhwal,

10

. &
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SOLIDAGO Linnw,

virga-aurea Linn.
Kulu (Rohtang Pass).

SOROSERIS STEBBINS

daesyi (8. Moore) Stebbins (Crepis glomerata Hook. f. p. p.) non
Decne.

Kashmir (5000 m).

gillii (5. Moore) Stebbins subsp. occidentalis Stebbins (Crepis
glomerata Hook. f. p.p. non Decne.)

Garhwal, Kumaen.

glomerata (Decne.)} Stebbins (Crepis glomerata Decne.)

Garhwal, Kumacn (4200 m).

TANACETUM LINN.

gracile Hook. f. & Thoms. ex Hook. f.
Ladakh, Kumaon (4500 m).
longifolium Wall. ex DC.
Kashmir to Kumaon (4000 m).
nubigenwm Wall,
Kumaon (3900 m).
robustum Hook. f. & Thoms. ex C. B. Clarke
Kinnaur, Tehri-Garhwal (3900 m).
tomentosem DC. (T senecionis Gay).
Ladakh (4500 m), Lahul, Tehri-Garhwal, Kumaon (4000 m).
tenuifolium Jacq.
Kumaon (4000 m).
tibeticum Hook. f, & Thoms. ex C, B. Clarke
Lahul (4800 m).

TARAXACUM WEBER NOM., CONS.

forvestii van Soest

Kumaon (4500 m).

kashmirense van Soest

Kashmir (3600 m).

officinale Weber

Kashmir to Kumaon up to 5400 m.
wattii Hook. f,

Chamba (3900 m).

TRAGOPOGON LINN.
gracile D. Don
Throughout, reaching 3900 m in Spiti and Kinnaur.

pratensis Linn.
Kashmir to Kumaon up to 4000 m.
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is bell-shaped or campanulate, white or blue in colour, The 5 stamens
alternate with the corella lobes. The ovary is inferior, uspally 3-carpelled
with a 3-lobed style. The fruit is a capsule often included in the persistent
calyx tube,
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TricuorLer1s DC,

T. tibetica Hook. f. & Thoms. ex C. B. Clarke
Kashmir (3600 m)
TUSSILAGO LinN.
T. farfara Linn.
Kashmir to Kumaocn (3300 m).
——Warbnema Kar. & Kir
W. glabea (Decne)) Regel (Allardia glabra Deonc)=W. widactylitis
Kar. & Kir.
Kashmir to Kumaon up to 3400 m.
W. mnivea (Hook. f. & Thoms.) Regel (AHardia nivea Hook. f. & Thoms.)
Ladakh (5100 m).
W. tomentosa (Decne.) Regel (Allardia fomentosa Decne.)
Kashmir to Kumaon up to 4800 m.
W. vestita (Book. f. & Thoms.) Pamp. (Allardia vegrita Hook. f. &
Thoms.)
Zanskar (4500 m),
YOUNGIA Cass,
Y. glauca Edgew. {Crepis glauca Benth.)
Ladakh, Lahul (4800 m), Kumaon,
Y. gracilipes (Hook. f.) Babe, & Stebbins (Crepis gracillima Hook. 1.)
Kumaon (3600 m).
Y. tenuvifolia (Willd.) Babc. & Stebbins (Crepis tenuifolia Willd.)

Kashmir (4300 m).
CAMPANULACEAE

The Canterbury belis (Campanula spp.) are popular garden plants,

Their wild relatives are many in the higher ranges of the Himalaya. These
are herbs often possessing milky juice in them. Some are climbers. The
leaves are usually alternate, simple and without stipules. The flowers are
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The genus Campanula is represented by § species in the area of which

C. cashmeriana is the most beautiful. It is a somewhat hairy herb and
bears large, bright blue, bell-shaped flowers which are 2 to 3 em long. The
other species have much smaller flowers and of these, C. colorata, has a

wide distribution. Codonopsis, another genus of the family, includes

twining herbs which bear conspicuocus bluish or lurid, purple-veined,
broadly campanulate flowers. C. ovgfa is a fairly widely distributed herb
with large sky-blue flowers and conical, beaked capsules,
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Cyananrhus lpbatus Wall, ex Benth,




HIGH ALTITUDE FLOWERING PLANTS 139

A genus of exclusive Himalayan distribution, Cyananthius is re-
presented by some of the prettiest herbs of alpine slopes and meadows.
A conspicuous feature of these herbs is the shaggy calyx, usually blackish
in colour and persisting in fruit., The corolla is of the prettiest shade of
blue.

Kcy To GENERA

l. Calyx with shaggy black hairs; capsules quite

included in calyx tube Cyananthus
1. Calyx without shapgy black hairs; capsules

included or projecting in a beak

I Plancnlag with alanaatad hanl- Oadanoneic
L] VHFIJ‘H]V‘ FrAvLE Ul.ul'l.lnal.-ll-\.dl.l LY A S SN ‘Jvﬂvrl‘vrupu

2. Capsules with a blunt apex Campanula

LIST OF GENERA AND SPECIES

CAMPANULA LINN,

C. argyrotricha Wall. ex DC,
Kashmir to Kumaon (3900 m).
C. aristata Wall. ex Roxb.

Kashmir to Kumaon (4500 m).
C. cashipiriana Rovle
Kashmir, Kumaon (3900 m).
C. colorata Wall. ex Roxb,
Kashmir to Kumaon up to 3900 m,

b iFn B T 3ot
L@mEILVrLag LelllLEs

Kashmir to Kumaon up to 3600 m,

")

COoDONOPSIS WALL,

C. ovata Benth,

Kashmir to Garhwal up to 3600 m (4500 m in Lahui).
C. rotundifolia Benth.

Kashmir to Kumaon (3600 m).

CYANANTHUS WALL. EX BENTH.

integer Wall. ex Benth.

Tehri-Garhwal, Garhwal, Kumaon (3600 m).
lobatus Wall. ex Benth.

Kulu, Tehri-Garhwal (4000 m), Garhwal, Kumaon,

migmnhvllm Fdoawr. ¢ Nuifaliue Wall ¥
vr“‘ . [ bl ‘Ul I".U (F X 23 )

T s TH Akkie)

Garhwal, Kumaon (3600 m).

0 0



140 M. A. RALI

This is the well known Rhodedendron family. The Rhododendrons
attain their best development in the east Himalayan heights but in the
alpine zone of western Himalava, hardly a few species are met with. These
are mostly shrubs or small trees, many of which exhibit a gnarled, wind
swept and snow swept appearance, The leaves are simple, alternate,
serrate or entire. The flowers are regular but may be somewhat irregular
in some members. The corolla is tubular, brightly coloured and includes
10 stamens, The anthers open by apical pores. The ovary is S-carpelied,
developing into a 5-valved capsule. In the genus, Gaultheria, the calyx
becomes succulent and encloses the ovary. The blue spherical fruits of
G, trichopitylia, a prostrate shrub in the alpine zone, are very conspicuous
during the late summer weeks.

Among the Rhododendrons, R. campanulgtum forms an associate of

Betula utilis in the sub-alpine forests in all the sectors of western Himalaya,
a Hrvrare nnd B oamthanacnn

The aromatic species, R. lepidotum with purple flowers and R. anthopogon,
with pale yellowish or cream-white flowers are prominent shrubs on many
alpine slopes. The latter species is known to reach an altitude of more
than 4500 m and is much valued as a firewood in these inhospitable regions.

A single species of the heather-like plants, Cassiope fastigiata, is
seen in many localities in the alpine zone. It is a small, fastigiate shrub

torming dense tufts and bears small, bell-shaped, white or pink ftowers.
Pyroln rnfj;nrfn‘}:hn is a olabrous nerennial herbh with orbicular or

LS 2 S e ltAtas it ES T3 ) L) LY ALY LR LI T Pal g

broadly ovate, petiolate, raducal Ieaves. The white flowers are borne on a
long racemose scape. The anthers open by 2 apical pores and the 5-celled
ovary develops into a 5-angled, subglobose capsule which is crowned by the
persistent simple style,

Key To GeENERA

1. Plants herbaceous; corolla of free lobes Pyrola
1. Plants woody, shrubs or trees; corolla often
cammmnhrf- in any case, onmnmmlmlq

2. Capsules covered by ﬂesh}f ca]yx. Prostrate
wiry shrub Gaultheria
2. Capsules not as above
3. Leaves densely imbricate, adpressed to

branches; fastigiate shrubs Cassiope
3. Leaves large, alternate; small trees or
shrubs
4. Flowers in racemes; capsules loculi-
cidally S-valved Lyonia

4. Flowers in terminal fascicles or in sub-
corymbose clusters; capsules septici-
dally 5 to 9-celled Rhododendron
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LIST OF GENERA AND SPECIES

Cassiorg D. Dow

C. fastigiata D. Don
Kashmir to Kumaon up to 4500 m.

GAULTUCRIA LINN.

(. trichophylla Royle
Lahul to Kumaon (3500 m).

Lyowsa NUTT. NOM, CONS.

L. villesa (Hook. f. ex C. B. Clarke) Hand.-Mazz. (Pieris vilfosa Hook,
f. ex C. B. Clarke)

Garhwal (3300 m).

PyrRoLA LINN.

P. karakoramica Krisa
Kashmir (3600 m), Chamba,
P. rotundifolia Linn.
Kashmir (3600 m).

RHODODENDRON L1NN.

R. aathopegon D. Don

Kashmir to Kumaon up to 4800 m.
barbatum Wall. ¢ex G. Don

Kumaon (3600 m).

campanulatam D. Don

Kashmir to Kumacn up to 4200 m.
lepidotum Wall. ex (3, Don

Kashmiir fo Kumaon {up to 4500 m).
nivale Hook. f.

Tehri-Garhwal (4800 m).

PLUMBAGINACEAE

A family of worldwide distribulion whose members occur in a variety
of unusal habitats, the Plumbaginaceae includes mostly herhs and shrubs.
Acantholimon has many of its species oceurring in the cold free deserts
of north Himalaya, Tibet and Central Asia. Srazice is a large genus whose
species generally prefer saline habitats. In the alpine zone of western
Himalaya, two members of the family are found, Acantholimon Iycopo-
divides and Statice macrorhabdos. The former is a prickly shrub with tufts
of linear, spinescent leaves, The small, white or pink flowers are arranged
in cymes on short scapes. The eatire plant presents a densely tufted habit
and is found in the drier regious of north Kashmir and in Tibet. Statice

l!!aﬂrnﬂfiﬂ;lr;nn e an anni 1nl o ‘r:dﬂ- hark hanein o toll conman ~F Hntlrnm
ity 1 annuas rgsyaaid Nl (B A= ] 1|15 LEFE Ohiiprled U LR L3

This plant is found in Ladakh.
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Key To GENERA
1. Shrubs, rigid with spinescent leaves Acantholimon
1. Herbs, annual with radical, rosulate leaves Statice

LIST OF GENERA AND SPECIES
ACANTHOLIMON Boiss.

A. Iycopodioides Boiss.
Ladakh (5400 m).

STATICE LINN.

S,  macrorbabdos Boiss,
Ladakh (3500 m).

PRIMULACEAR

The well known primrose family has several charming representa-
- Himalava T] . ; . Sen ol
in many parts of the world and the Himalayan species are particularly
sought by the plant collectors. In the alpine zone of west Himalaya, one
of the most attractive species is Primula macrophylia which cccurs in a

afL L. o iy T LT1 K ' 11 Y] ! n It 4 1 LS O

pusple. P. stuartii is very similar to the above species in habit but has
veliow flowers, Some of these Primalas have a white meal beneath their
leaves. Near melting snow appears, early in summer, one of the pink-
flowered species, P. roseq. This species is exclusively west Himalayan in
distribution. At the approach to the Rohtang Pass in Kulu Himalaya, one
can see large patches of this beautiful herb during the month of June.
An extensively distributed species occurring aver a widerange of altitude
is P. denticulata. This has been collected at a lower limit of 1500 m as
well as at altitudes as high as 4500 m, In the alpine marshes and along
streams is met with, the white-flowered, P. munroi. Perhaps, the most
interesting of them is the minute, P. minwtissima which forms small,
moss-like rosettes in alpine river beds. In the Arwa-Saraswathi basin in
the far interior of the Garhwal Himalaya, the author saw large patches
of this herb at an altitude of more than 4000 m.

Androsqce is another genus of the primrose family with many re-
presentatives in the alpine zone. Some of the species found at very high
altitudes exhibit the cushion habit. On rocks exposed to biting cold winds,
these soft cushions not only manage to survive but also produce charming
fiowers of a white or pale lilac eotour with a small yellow eye. Among these
cushion forming species are A. chamaejasme, A. globifera, A. paissonii
and A. villosa. In late antumn, the small roseties of these cushions turn
yellowish or reddish. Androsace differs from Primulg only by its propor-
tionately short corolla tube,
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4em.,

Primula stuariii Wal.
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Cortusa s a genus of scapigerous herbs which possess long-petioled,
orbicular-cordate or lobed leaves. The purple flowers are borne on scapes
and the funnel-shaped corolla of the flower includes the stamens which
are found at the base. Glaux maritima is a very interesting plant of this
family. It is a small creeping, succulent herb differing from all other
members of the family in the absence of petals in its flowers. The calyx
lobes are coloured white or pink. This plant enjoys a wide distribut'on in
the north temperate and arctic regions. It has been collected in Rupshu
in sandy plain, among sedges.

KEey To GENERA

1. Corolla present
2. Anthers obtuse

3. Corolla tube long Primula

3. Corolla tube short, rotate Androsace

2. Anthers acuminate Cortusa

1. Corolla absent Glaux

LIST OF GENERA AND SPECIES
ANDROSACE LINN,

aizoon Duby
Kashmir (3900 m).
chamaejasme Host.

W achmime FASOHY m

AW ELILLRLILE L F AU J.I.l)t

globifera Duby
Kumaon (4500 m).

2n VE7ad4

> > >
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Yrdil

Kashmir (4000 m), Lahul,
mnscoidea Duby

Kashmir, Rupshu (4600 m).

*A. poissonii Kunth

Tehri-Garhwal, Garhwal (4000 m).
rofundifolia Hardw,

Kashmir to Kumaon (3900 m).
sarmentosa Wall.

Kashmir to Kumaon (3900 m).
sempervivoides Jacqg. ex Duby

Kashmir, Kulu (4000 m).

septentrionalis Linn.

Kashmir (3600 m).

viHosa Linn.

Kashmir to Kumaon (4800 m in Tehri-Garhwal).

&~
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CortOUSA L1nvN.

himalaica Losinsk
Kashmir,

maftthioli Line.
Kashmir, Lahul, Knmaon (4000 m).

GrAaUX EHRH.

*P-

o

- ®®

marifima Linn,
Rupshu {4700 m).

PRIMULA LINN.

denficulata Sm.

Kashmir to Kumaon (4500 m).
duthicana Balf, f. & W. W. Sm.
Kashmir (4200 m).

edgeworthii (Hook. f) Pax (P. petiolaris Wall. var. edgeworthii
Hook. f.)

Garhwal, Kumaon (3600 m).
elliptica Royle

Kashmir (4500 m) to Kumacn.
glandnlifera Balf. f. & W. W. 8m.
Kumaon {3900 m).

heydeii Watt.

T ahbi] FARDHY vy
el A

| SETT TN

ul (4800 m), Kumaon.
macrophylla D. Don [P. stuareii wall var, purpurea (Royle) Hook. f.}
Kashmir to Kumaon up to 4800 m.
moorcreftinng Wall, ex Klatt (P. stuartii vas. moorcroftiana Hook, £)
Kashmir, Ladakh (5200 m), Kulu, Kumaon (3000 m).
minutissima Jacq. ex Duby
Kashmir to Kumaon (4300 m).

b

=

P.

*P.

manrod Lindl, (P involycrafg Walt exDuby
Kashmir to Kumaon up to 4000 m.

ohtusifolia Royle

Lahul {4200 m), Bashahr, Kumaon.

petiolaris Wall.

Throughout reaching 3600 m in some places,
primutina (Spreng.) Hara (P. purifla Wall. non Goldie nec.
W. 1. Hook.)

Kashmir, Lahul (4800 m}, Kumaon (3000 m).
rosea Royle

Kashmir, Chamba, Kulu, Tehri-Garhwal (4000 m).
reidii Duthie

Garhwal, Kumaon {3600 m).
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Primula reptans Hook. f. ex Watt
Kashmir, Lahul, Garhwal (4000 m).
P. rotundifolia Wazll.
Kashmir to Kumaon up to 4000 m,
*P. schlagintweitiana Pax
Lahul, Kumaon (5700 m).
P. sibirica Jacg.
— Lahyl, Chamba (Pangi), Kumaon (450 m3,
P. stuartii Wall.
Tehri-Garhwal (4000 m).

arn e | [y £
A« MR ¥YdlL

Kumaon (4800 m).

OLEACEAR

This family includes such well known plants like, olive, lilac, ash,
privet, Jasmine and others. These are mostly trees or shrubs aud are
characterised by the possession of simple or pinnate, opposite leaves and
cymose clusters of usually scented flowers. The stamens are characteristi-
cally 2 in number and these are attached to the corolla tube. The 2-celled
superior ovary generally develops into a capsular type of fruit.

In our area only one species of litac (Syringa emodi) and two species
of ash (Fraxinus excelsior und F. floribunda) reach the sub-alpine zone.
The former is a small tree in fir forests and it bears cymose clusters of
white or pale pink, scented flowers. The species of Fraxinus are cons-
picuous on account of their winged (samaroid) fruits.

Kry To GENERA

1. Pruits cylindric, not winged Svringa
1. Pruits winged (samara) Fraxinus

LIST OF GENERA AND SPECIES

FRAXINTS LINN.

F. excelsior Linn,
Kashmir to Kumaon up to 3300 m.

F. floribunda Wall.
Kashmir to Kumaon up to 3300 m.

SYrRINGA LINN.

S. emodi Wall. ex Royle
Kashmir to Kumaon up to 3600 m.
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ASCLEPIADACEAE

The large milk-weed family is mostly tropical and sub-temperate in
its distribution. Very few members of the family are found in the sub-

alpine and alpine zones. The milk-weeds are mostly twining herbs and
shrubs with a milky latex in them. The flowers are also very clmractenstic
with a ring of hairs, scales or appendages (corona) on the petals and the
pollen grouped in waxy masges (pollinia) inside the anthers. The ovary is
2-carpelled with the 2 carpels separating out in fruit which usually consists
of 2 divaricating follicles with comose seeds within.

Cynanchum is a genus of erect or twining herbs and shrubs. The
flowers have a rotate corolla and each cell of the anther has a single
mass of pollen, The species of the genus are known to occur in the sub-

alpine zone of western Himalaya and one of them, C. keydei, is known

only from Ladakh.
LYST OF SPECIES

CYNANCHUM LINN.

C. auriculatum Royie ex Wight
Kashmir to Kumaon up to 3600 m.
C. heydei Hook. f.
Ladakh (3000 m).

GENTIANACEAE

"The Gentians are among the most attractive of all the flowering
plants cccurring in alpine pastures. Most of these bear flowers of various
shades of blue. The calyx and corolla are tubular, the former persistingin
fruit. The corolla shows characteristic folding between the lobes. Gentiana
Icurroa, G. sr:psmm and G venusta are partlcularly beautlful G. kurraa

G snpiram is a late ﬂowermg species, its pale blLllSh purple-backcd ﬂowers
forming a conspicuous feature of the alpine meadows in late autumn,
This herb is abundant in the inner valleys of Garhwal. G. venustg is a
small, almost stemless herb possessing large flowers, nearly 2-3 cm long.
G. detonsa is another attractive herb with long funnel-shaped, blue
flowers, The solitary flowers of this species are supported on long peduncles
sometimes nearly 20 cm long. The other species of Gentigng occurring in
the Himalaya have much smaller flowers, but on account of the crowding
of numerous stems, large patches of these blue-flowered species afford an
enchanting spectacle during summer months.

A closely related genus is Gentignelia, This differs from Gentiagng in
possessing a fringe at the top of the corolla tube. G. peduncularg (appear-
ing in Indian Flora under the name of Gentiana tenella) is a small blue-
flowered herb which is very common in the alpine meadows and is known
to reach an altitude of 5200 m in Kumaon.
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Swertig is ancther genus of the family which is also well represented
in the alpine zone. In this genus, the corolla has one or two nectary pits
near the base or in the middle of each of its lobes. Most of the species
have opposite leaves but one of them with allernate leaves, S. afternifolia
is a very heautiful herb with large lurid green fiowers. 5. cuneata hears
brilliant blue Howers in late autumn. In the genus Halenia the pits of the
corolia are prolonged into spurs. Jaeschkeg and Lomatogonium are the
other genera of the family met with in the area.

. T.n.

T e S
b X LILMEHRA

I. Coroila without pits at base of petals
2, Tube of corolla prominent, bell or funnel-

shaped, often with folds between lobes
3. Stamens attached to tube of coroila

4. Corolia without fringe at top of tube Centiung
4, Corolla with a fringe at top of tube Gentianeila
3. Stamens attached between lobes of

corolla Jaeschkea

2, Tube of corolla very short, rotate Lomatogonium

I. Corolla with basal pits or spurs

5. Pits of corolla shallow Swertia

5. Pits of corolta prolonged into spurs Halenia

KEY TO GENERA AND SPECIES
(GENTIANA LINN.

*G. algida Pall, var. nubigena Kuznetsov
Lahul (4800 m), Kumaon.
aquatica Linn.
Kashmir (4000 m).
argentea Royle ex D. Don
Kashmir, Kulu (4000 m).
aurea Linn, [=Gentignel/la aurea (Linn.} H. Sm.}
F.zhul (4000 m).
borealis Bunge [ =Gentianelia boreaiis (Bunge) H. Sm.}
Kashmir, Lahul (4000 m}.
cachemirica Decne.
Kashmir (4000 m).
capitaia Buch.- Ham. ex D. Don
Kumaon (3600 m).
catinata Griseb.
Kashmir, Lahnl, Kulu, Tehri-Garhwal (5000 m)
G. coropata Royle
Tehri=Garhwal,

@ o 0 2 o P
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*Gentiana crassaloides Burr, & Fr.
Tehri-Garhwal (4200 m), Kumaon.
G. dahurica Fisch.

Lahul (3600 m)
;. detonsa Roftib.
Kashmir, Lahul, Kumaocn (4500 m).
G. detonsa var, stracheyi C. B, Clarke
Kashmir, Kulu, Spiti, Kumacn (4300 Lz}
G. Infetix C. B. Clarke
Kumaon, 5000 m.
*G., kumaonensis Biswas
Kumaon {3300 m).

G. kurrao Royle
Kashmir (3300 m).
*G. lencomelaena Maxim. (G. prostrata C. B. Clarke non Haencke)
Rupshu, Lahkul {4500 m), Spiti.

F i oy Forinals
L)

L AL oL

Kashmir, Lahul (4000 m).
G. ornata Wall. ex Griseb.
Tehri-Garhwal (4500 m).
G, recurvata C. B. Clarke

Kumaaon.
(. stipitata Edgew. (G. cachemirica C. B. Clarke non Decne.)
Bashahr, Garhwal (4000 m).
*(. tefrasepala Biswas

Kumacn {4000 m).

(. thianschanica Rupr. (G. decurnbens Linn, £}
Zanskar, Spiti, Bashahr (3600 m).

G. tubiflora Wall. ex Griseb.

Kulu-Tehri-Garhwal (4500 m), Garhwal,
&, venusta Wall. ex Griseb.
Kashmir to Kumaon {4000 m).

GENTIANELLA MOENCH

G. maddenii (C. B. Clarke) Airy Shaw (Gentiana moorcroftiana Wall,
ex Griseb. var, maddenii C. B. Clarke)
Ladakh (3700 m).

G. moorcroftiana (Wall. ex Griseb.) Airy Shaw (Gentiang moorcroftiang
Wall. ex Griseb.)
Kashmir to Kumaon (4500 m),

G. pedunculata (Royle) H. Sm. (Gentigna tenells C. B. Clarke non
Fries)
Kashmir to Kumaon (5100 m).
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HaLlinia BORCKH, NUM, CONS.

H, elliptica D. Don
Kulu, Kumacn up to (3300 m).

JarscHkeEA KURZ

J. latisepalz C. B. Clarke
Chamba (3900 m).

J. oligosperma (Griseb.) Knobl. {J. gentignoides Kurz)
Lahul, Chamba, Spiti (4300 m), Kulu.

LoMATOGONIUM A_ BR.

-
"

carinthiacam (Wulff} Reichb. (Plenrogyne carinthiacq Griseb.)
Lahul, Bashahr, Garhwal (4000 m).
L. coeruleum (Royle) H. Sm. (Swertia coervlea Royle)
Simla (Chor, 3600 m),
L. spathulata (A. Kerner) Fernald {Pleurogyne spathulata A. Kerner)
Labul (4000 m).
L. thomsonii (C. B. Clarke) Fernald (Plewrogyne thomsonii C. B,
Clarke)
Spiti (4500 m).

SWERTIA LInN,

5. al¢ernifolia Royle
Lahut, Kulu, Garhwal (3600 m).

S. ciliata (G. Don} B. L. Burtt [S. purpurascens (D. Don) . B.
Clarke]
Kashmir to Kumaon up fo 3600 m.

S, cordata (G. Don) C. B. Clarke

Kashmir to Kumaon up to 3600 m

S,  cameata D, Don
Kangra, Tehri-Garhwal, Garhwal (4500 m}, Kumaon,
8. petiolata D. Don
Kashmir (4500 m), Lahul, Bashahr, Kumaon,
S. speciosa D. Don
Kashmir, Kangra, Knmaon (3500 m).
5. thomsonii C. B. Clarke
Kashmir (3600 m).

POLEMONIACEAE

Some of the most popular garden plants hike the phioxes, gilias and
Jacob’s tadders (Polemonium spp.) belong to this family, These are mostly
annual or perennial herbs with spirally arranged or opposite, exstipulate

11
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leaves, The flowers are rggular and are borne in cymes, The corolla is
variously coloured and has a basal tube with the 5 free lobes above. The
5 stamens alternate with the petals and are inserted on the corolla tube,
The ovary is superior, 3-celled and develops into a capsular fruit.

In the high temperate and alpine zones of the western Himalaya,
only a single species, Polemonium coerufeum is frequently seen on grassy
slopes or near rock ledges. This is a taill, perennial herb, bearing very
pretty bluish flowers. It is a polymorphic speries having a wide distribu-
tion in the temperate and alpine zones in Asia, Europe and America.

POLEMONIUM LiNN.

P. coersleun Linn,
Kashmir, Tehri-Garhwal, Garhwal, up to 3600 m.

BORAGINACEAE

Among the many blue or purple-flowered herbs occurring in the
alpine zone, the Boraginaceous herbs occupy a very prominent position,
The intense blue colour possessed by the various species of the genera,
Cynoglossum, Eritrichium, Lindelofia, Myosotis and others are not likely
to be missed by the travellers in the area. Thouph the individual flowers
are small, the large number of flowers that are produced on the plant
along with their bright colour make these herbs very conspicuous and
attractive, The Chandra Valley in Lahul, in particular, abounds in these

Anraginacanns harhe Thaca ara mynetly hairy nerenmiale wnth altarnata
AL QR WL D AR LAy A dliedY AN RAISOWET SAGEL Y prws TILLLLIGAL TFPLELR CRE Rl LIChEy

entire leaves, The flowers are generally borne in dichotomous or scorpioid
cymes and tha coraﬂa 18 typlcally roptate or funnel-shaped oftt:n Wl.t]l

with, the 4 lt}cules separating out in the fruit as nutlets.

On the dry slopes in Lahul and other more western localities, a
profusely hairy herb with small blue flowers is often met with which is
locally known as ‘Rattanjot’. This is Aruebia benthamii {Macrotomia
benthamii). The roots of this piant have a purple coloration. Another
profusely hispid herb with yellow flowers is Onosma hispida. The forget-
me-nots (Myosotis spp.) are widely distributed and three species occur
in the alpine zone of west Himalaya. The Lindelofias are attractive herbs
bearing bright blue flowers in abundance. Lindelofia longifiora is the best
among thern.

A very interesting but extremely rare plant which is mostly Tibetan
in distribution but also found in Ladakh is Microula tibetica. 'The plant s
an almost stemless herb, very scabrid and with a rosette of spathulate,
radical leaves. The dense cymes of small white flowers are found amidst
the leaves.
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KEeY TO GENERA

1. Receptacle prolonged in the form of a counical
or elongated column amidst carpels and at
base of styie (carpophore)

2. Apex of nutlets not projecting above the scar
{point of attachment) which is continued
{o apex
3. Stamens included in corolla tube
4. Nutlets glochidiate, margins not

153

winged Cynoglossum
4, Nutlets glochidiate but marging cons-
picuously winged Mattigstrum
3. Stamens exserted
5. Anihcrs lincar, sagittate; stamens just
exceeding corolla tube Lindelofig
5. Anthers ovate; stamens far exserted Solenanthus
2. Apex of nutlets produced above the scar
which may be central or basal on the nutlet
6, Stylar base elevated, gibbous or more or
less rotund
7. Fruiting calyx much compressed
Scabrous rambling herb Asperugo
7. Fruiting calyx not compressed. A
stemless, scabrous herb with rosulate
spathulate leaves (rare in Ladakh) Microula
6. Stylar base pyramidal, holfow
8. Nutiets prominently glochidiate
9. Scar central Hockelia
9. Scar basal Lappula
8. Nutlets not prominently glochidiate
10. Scar central Anoplocarysm
10. Scar basal
11. inner face of nutlet keeled
12. Carpophore columnar,
apex blunt Oreogenia
12. Carpophore short, apex
conical narrow, long Eritrichium
11. Inner face of nutlet keeled to.
ward apex but grooved at base Microcaryum
1. Receptacle flat; scars of nutlets basal
13. Corolla lobes minute Onosiia

13, Corolla lobes distinct
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i4. Nutlets oveoid-oblong
15. Corolia tube as long or longet than
calyx, lobes erect or sub-erect;
_anthers exsert {rom tube Mertensia
15. Corolia tube wvery short, lobes
spreading, twisted; anthers in-
cluded in corolla tube Myorotis

*A.

[4. Nutlefs {rigconous Trigonotis
LIST OF GENERA AND SPECIES

ANOPLOCARYUM LEDEB,

brandisii Brand
Chamba, Lahul, Bashahr, Kumaon (4000 n).

ARNEBIA FORSK,

benthamii (Wail. ex G. Don) .M. Johnston (Macretontia benthamii
DC)

Kashmir to Kumaon up to 3900 m.

euchroma (Royle) 1.M. Johnston (Macrofomia perennis Boiss.)
Kashmir, Lahul (4800 m), Spiti, Kumaon.

guttata Bunge {A. tibetang Kurz)

Ladakh (4300 m), Chamba, Lahul,

ASPERUGO LINN,

A. procumbens Linn.

—  Kashmir, Kvmaon up to 3600y 77—

C.

CYNOGLOSSUM LINN.

nervosam Benth. ex C. B, Clarke
Chamba, Kulu (up to 3600 m).
wallichii G, Don

Kashmir, Ladakh (3700 m).

ERITRICHIUM SCHEAD,

nanom Schrad, subsp. villosum (Ledeb.) Brangd var. euvillosum
Brand (E. hasifixum C, B. Clarke}

pustulosum C. B. Clarke

Kumaon (5300 m).

rupestre (Pall} Bunge var. pectinatom (Pall.) Brand (E. strictum
Decne.)

L.adakh, Lahul (4800 m),

rupesire var, pectioatum subvar. spathulatum {Benth.) Brand (E.
spathtulatum C. B. Clarke)

Kumaon, 4800 m.
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Hacgeria Opiz.

*H, roylei (Wall. ex DC.) I. M. Johnston

Kumaon.
*H. gtowartii I. M. Johnston
Kashmir (3300 m).
H. upcinata (Benth.) C.E.C. Fischer (Paracaryun glochidigrum Benth.)

APPULA V. WOLF

L. barbata (M. Bicb.) Gurke (Ecirinospermim barbutfum Lehm.)
Lahul, Kumaon (4000 m).

LINDELOFIA LEHM.

L. anchusoides {Lind!.) Lehm.

Vnr—]-;m-r '7!)ﬁc'lrnr' f’l{ﬁﬁ m\l T f.\l"l!:llrl"l f.d_l'm Rl ]
Fud3IElIiL y Laddllalkdl ]‘J-’UV 1Ly bbbt Pl 3 TSI LLL S,
L. stylosa (Kar. & Kir.) Brand (L. benthamii Hook. )

Kashmir (4000 m).
*1.. lahulensis Brand
Lahol (4200 m).
L. longiflora (Benth.) Baill. (L. spectabilis Lehm.)
Kashmir to Kumaon up to 3600 m,

MATTIASTRUM BRAND

M. himalayense {Klotzsch) Brand [Paracaryumn himalayensis (Klotzsch)
C. B. Clarke]
Ladakh (4600 m).

M. tibeticum (C. B. Clarke) Brand (Paracoryum tibeticum C. B, Clarke)
Ladakh (4000 m).

MERTENSIA ROTH NOM. CONS.

=

echioides (Benth.) C. B. Clarke
Kashmir, Lahul (3600 m).

R Clarka
o PR P A

o
Y

primaleides (Decne.} C.
Kashmir {3700 m).
racemosa {Royle) C. B, Clarke
Kuly, Kumaon (4000 m).

z

MicrocarYUM I, M. JOHUNSTON

*M. diffusum Brand
Garhwat, Kumaon (5000 m}.
*M. duthiearum Brand
Tehri-Garhwal (5000 m).
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Microcaryum pygmaeam (C. B. Clarke) 1. M. Johniton (Eritrichitm

pyemaeum C. B, Clarke)
Tehri-Garhwal.

MICROULA BENTH.

M., tibetica Maxim, (M. benthamii C. B. Clarke)
Ladakh, Kumaon (4300 m).

MyYos0TIS LINN,

arvensis Hoffm.
Kachmir {1600 m)

caespitosa Schultz

Kashmir, Kumaon (3300 m).
silvatica Hoffm.

Kashmir to Kumaon (3900 m).

=

2 =

Onosma Linn.

=

bracteatum Wall,
Kashmir to Kumaon {4500 m).
Q. emodi Wall.
Tehri-Garhwal, Garhwal (4000 m), Kumaon.
O. hispida Wall. ex D. Don (9. echivides C. B. Clarke non Linn.)
Kashmir, Lahul, Bashahr (3600 m).

OREQGENIA . M. JOHNSTON

0. wmonrol {C, B, Clarke) I. M. Johnston (Eritrichium munrei C, B.
Clarke)
Kinnaur, Tehri-Garhwal (5000 m), Kumaon,

SOLENANTHUS LEDER,

S. circinnatus Ledeb.
Zanskar, Chamba.

TRIGONOTIS STEV.

T. rotundifolia (DC.) C. B. Clarke
Kumaon (3300 m),

CONVOLVULACEAE

The genus of parasitic twiners, Cuscuta, commonly known as the
dodder, is the only one of this family to occur in the subalpine zone of
our area. The parasite twines around and its suckers penetrate the host.
The twining stem may be white or vellowish in colour and the smail
flowers are crowded in short axillary spikes or heads. The bell-shaped
corolla has small scales at its base. The fruit is a fragile capsule, often
breaking irregularly or sometimes exhibiting a circumcissile dehiscence.
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CuscuTa LINN.

C. capitata Roxb.
Kashmir to Bashahr up to 3600 m.
. europea Linn var. indiea Pnuplm

Kashmir to Kumaon up to 3600 m.
SOLANACEAE

This economically important family which includes such well known
plants like the tobacco, tomato, brinjal, capsicum, henbane, belladonna
amnd some garden favourites like the petunias and cestrums is, however,
poorly represented at high altitudes. Only the henbane (Hyoscvamus
niger) and belladonna { Atropa acuminata) reach the sub-alpine zone but a
third species, Physochigina praealia is found in the alpine zone up to an
altitude of 4500 m. The last named plant is particularly common in
Kashmir and Lahul where it is seen on dry slopes. This nearly glabrous
herb has Iong-petioled leaves and bears its Ivrid-yeliow flowers in terminal
corymbs, The plant is reputed to possess important medicinal properties,

KEey To GENERA

1. Fruit, a berry Atropa
1. Fruit, a capsule

2. Flowers sub-sessile, funnel-shaped, limb

broad, oblique; corolla purple-veined,

lerid-green Hyoscyamus
2. Flowers pedicelled, funnel-shaped, limb

narrow; corolla yellowish Physochlaina

LIST OF GENERA AND SPECIES

ATROPA LINN,
A. acuminata Royle
Kashmir (3300 m).
Hyoscyamus LiNn,
H. niger Linn,
Kashmir to Garhwal up to 3300 m.

PrysocHLAaiNa G, Don

P. praealta (Walp.) Hook, f.
Kashmir, Lahul {4000 m),

SCROPHULARIACEAE

This is one of the most widely distributed and best represented
families of the alpine zone in west Himalaya. The alpine meadows, screes,



158 M. A, RAU

tedges and motaines abound in numerous herbs of the family among
which are species of Euphrasia, Pedicularis, Picrorfiza and Veronica.
Pedicularis is a large genus with more than 600 species distributed in the
cold temperate regions of the northern hemisphere It attains its best
qevcmpmem in gastern ﬂlmﬂ.ia:{d dl’ll.'.l in bOUlHWﬂbLﬁfl‘l 'L..-Hil'lr.i I".L recent
monographic study recorded 36 species from the western Himalaya. In

spite of its large size, the genus is remarkably well knit in the taxonomic

telations of its species, the corolla exhibiting considerable diversity in its
form yet maintaining close relationship through '.nferp'radlntr forms.

2RAZ 233, ELariial R sty R Ei R R R EE R =RAR A L= akal ARFLE2

Pedmufans oederi with vyellow fragrant flowers was cnlIected by
Koelzin Rupshu at an altitude of 5800m. A pale, rose- coloured species,
P. heydei, has been recorded from Ladakh at an altitude of 5200 m. P.
svenhedinii with white fowers and a purple hood also occors at this
altitude in Ladakh. P. ophiocephala, P. roylei and P. nodosg are known
from altitudes above 5000 m. P. punctatq is a common herb along water
margins and is very conspicuous during summer maonths on account of
the great profusion of its bright purple flowers. P. pyramidata which is
found in Lahul and further west, in meadows and openings in birch
forest, has been described as “one of the most stately and beautiful
species of the genus”,

The species of Pedicularis are generaily considered to be hemi-
parasites but specific information in this regard is lacking for the west
Himalayan species,

The plant popularly known as ‘evebright’ and which enjoyed a big
reputation in Europe as a tonic and a cure for eye diseascs, Euphrasia
efficinalis, was included by Hooker in his Flora of British India as Hima-

layan in distribution. It is now known that the plants occurring in the west
Himalaya are different from the typical Europacan species, Nearly 20
species have now been described from the area though some of these are
based on just single collection. The Euphrasias are particularly common
in Kashmir, Ladakh, Lahul and Chamba and very few species extend
eastward to Garhwat and Kumaon. The most widely distributed species
are Euphrasia himalayica and E. scilahintweitii,

Fierorhiza kurroon is a well known plant of the region which js
particularly valued for its medicinal properties. ‘Karui’, as it is localiy
known, is 2 panacea for a wide variety of ailments and is widely used by
the hill people. This has long been considered to be a monotypic genus
exclusivelty Himalayan in distribution but Pennell, who has monographed
the Himalayan Scrophulariaceae, is of the opinion that the plants oceurring
in the eastern region in Sikkim form a separate species on account of
their longer corolla and shorter stamens. P. kurrooa is a rhizomatous
herb which bears a profusion of flowers, lilac in colout and with pro-

truding anthers.
A plant with a peculiar dimorphism of its leaves, Hemiphragma
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Ficrorkiza kwroca Boyie ox Bentl,
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heterophyllum 13 the only species of the genus, Hemiphragma. It occurs
throughout the Himalayan range extendin ginto the mountains of Yunnan.

Tt‘lﬂ 1ﬂl'l"ﬂ.l.'l i n'l:' E 213729 1P -\I‘ Y LY 1T tn. L’J\ﬂi“ 1)1.“-. nnnnn 1'1 L L
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narrow and needle-like. The plant bears attractive, red, spherical fruits.
The relationships of the plant are obscure. Another interesting plant of
the family is Lanceq tibetica which has deep purple flowers. It occurs in
and around boggy places at high altitudes,

The genus, Scrophularia, is also represented by a few species in the
sub-alpine zone. The plants are conspicuous on account of their green,
velvety flowers.

An aquatic member of the family, Limosella aquatica occurs in
Kashmir and Lahul. It is a widely distributed species being found all
over the northern temperate regions.

Key To GENERA

1. Stamens 5. Densely hairy herbs with stout
yellow-flowered cylindrical spikes Verbascum
1. Stamens 4 or 2
2. Flowers with tubular or rotate corolla, lobes
5, equal or sub-equal, not distinctly 2-lipped
3. Corolla greenish or brown; flowers in
thyrsoid cymes or panicles. Tall, erect or
rarﬁhlmw harhs

3, Corolla white, pink or purple; flowers
solitary or in axillary racemes
4, Stamens 4
5. Leaves dimorphic Hemiphragma
5. Leaves uniform. Aquatic or marsh
herbs Limosella
4, Stamens 2 Veronica
2. Flowers with a distinct 2-lipped corolla
6. Herbs rosulate; flowers almost sessile
amidst leaves Lancea
6. Herbs not rosvlate; flowers in spikes or
racemes
7. Flowers dimorphic Picrorhiza

7. Flowers unifarm
8. Corolla white or lilac, purple-
veined; flowers in spikes Euphrasta
8. Corolla yellow or purple or some-
times pink; flowers in racemes Pedicularis
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LIST OF GENERA AND SPECIES

EUPHRASIA LINN.

161

*E. himalayica Wettst.
Bashar to Kumaon (4000 my).
*E. jaeschkei Wettst,
Kashmir, Chamba, Lahul (3300 m).
*E. kashmirana Pugsiey
Ladakh (4000 m).
*E. paucifolia Wettst.
Kashmir, Spiti (4000 m).
*E. platyphylla Pennell
Kashmir (3400 m), Lahul.
*E. schlagintweitii Wettst.
Kashmir, Garhwal (3300 m).
HEMIPHRAGMA WALL.
H. heterophyllum Wall.
Garhwal (3600 m).
Lancea Hoox, F. & Taoms.
L. tibetica Hook. f. & Thoms.
Rupshy, Kumaon (5700 m).
LiMOSELLA LINN,
L. agquatica Linn.
Ladakh, Lahul, Spiti (4000 m).
PEDICULARIS LINN.
*P. albida Pennell
Ladakh, Spiti (3700 m).
P. bicormuta Klotzsch ex Klotzsch & Garcke
Lahul, Tehri-Garhwal (4000 m).
P, brevifolia D. Don
Kashmir to Kumaon up to 4500 m.
*P. bronmonians Wall. ex Pennell
Bashahr, Kumaon (4000 m).
*P. brunoniana subsp. ctenodonta Pennell
Chamba (4900 m).
*P, heydel Prain
Ladakh {5300 m), Bashahr.
D haffranictasd W lataosh
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Chamba, Bashahr, Garhwal, Kumaon up to 3700 m.



162 M. A. RAU

Pedicularis hookeriana Wall, ex Benth,
Tehri-Garhwal, Kumaon (4000 m).

*P. kashmirana Pennell
Vnehm1r e L ila m-‘:

Lol my,
P. longiflora Rudolph var. tubiformis (Klotzsch) Pennell (£ tubiffoa:
Fisch.)
Rupshu (4200 m}, Spiti, Kumaon.
P. macrantha Klotzsch
Garhwal, Kumaon up to 4500 m.
P. mollis Wall. ex Benth.
Bashahr to Kumaon (4000 m).
*P. nodosa Pennell
Kumaon (5000 m).

m sndnel Wnlb ¢ B sauodnn oo Winhll %
Ls  WULUCKL Yalll \.t . versicolor Wahlb. }

Rupshu (5700 m), Lahul, Tehri-Garhwal.
*P. oederi var, heteroglossa Prain
Tehri-Garhwal, Kumaon (4300 m)
*P. ophiocephala Maxim.
Kuvmacon (4800 m).
P, pectinata Wall. ex Benth,
Lahul (4500 m}, Kumaon,
*P. pectinata Wall. subsp. bipinnatifida Pennell
Kashmir, Lahul (4000 m).
P. porrecta Wall, ex Beath.
Chamba to Kumaen up to 4300 m.
P. puonctata Decne.
Kashrmir to Kvmacn up to 43500 m.
*P, purpurea Pennell
Kashmir, Lahul {4600 m).
*P. pycnantha Boiss. subsp. cuspidata Pennell
Lahul, Bashaht (4000 m).
P. pyramidata Royle ¢x Benth,
Kashmir, Lahul (3600 m).
P. rhipanthoides Schr. ex Fisch. & Mey.
Zanskar, Lahul (3600 m).
*P. rhinanthoides subsp. speciosa Pennell
F.adakh (4500 m), Rupshu, Spiti.
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Kashmir, Lahul (4500 m), Spiti.
P. roylei Maxim.
Kashmir to Kumaon up to 4500 m,
*P, stewartii Pennell
Chamba (3600 m).
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*Pedicularis svenhedinii 1Pauls.

P-

P
& u

Ladakh {540¢ m), Chamba, Bashahr,
teruirostris Benth.
Kashmir, Chamba, Bashahr, Tehri-Garhwal.

trinhnolocon sl £
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Kumaon (4500 m).
PICRORHIZA ROYLE EX BENTH.

kurreoz Royle ex Benth.
Kashmir to Kumaon vp to 4300 m.

SCROPHULARIA LInN.
calycina Benth,

*5.

Kashmir, Kulu (4000 m) to Kumaomn.
decomposita Royle ex Benth,
Kashmir, Chamba, Kulu, Kumaon,
dentata Royle ex Benth.

Zanskar, Rupshu, Lahu) (4800 m), Spiti.
edgeworthii Benih,

Garhwal, Kumaon (3400 m),
himalayensis Royle ex Benth.

Chamba to Kumaon up to 4000 m,

koelzii Pennell

Ladakh, Lahul, Spiti, Chamba, Bashahr up to 5000 m

scabiasaefolia Benth.
Kashmir, Ladakh, Lahul (3600 m).

VERBASCUM LINN.

< = =

b

*V.

*V.

thapsos [inn
Lahul, Chamba, Kumaon up to 4000 m.

VEROMICA LINN.

beccabunga Linn.

Kashmir, Ladakh, Bashahr (3500 m}).
hitoba Linn.

Kashmir to Kumaon up to 4500 m,
cachemirica Gaud.

Kashmir (3300 m).

capitata Royle ex Benth.

Bashahr to Kumaon (4400 m}.
cephaloides Pennelt

Kumaon (5700 m).

hirta Pennell

Kashmir, Chamba, Kulu (4000 m).
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*Veronica koelzii Pennell
Ladakh (4500 m), Rupshu.
V. lanosa Royle ex Benth.

K aochmir T aohnl Bachnhr Tarhuml 11,
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*Y. lasiocarpa Pennell
Kashmir (4000 m), Chamba, Lahuf, Kumaon.
V. macrostemon Bunge ex Ledeb.
Ladakh (4800 m).
*V. nana pennell
Rupshu (4500 m).
V. perpusilla Boiss.
Kashmir, Lahul (3600 m).
*¥. secunda Pennell
Bashahr {3600 m).
*V. serpyllifolia Linn, subsp. humifusa (Dicks.) Vahl
Kashmir, Chamba, Kumaon up to 40600 m.
*Y. umbelliformis Pennell
Kumaon {4100 m).
*V. upcinata Pennell
Ladakh (4300 m),

SELAGINACEAE

A small family of herbs and undershrubs, often included under the
Scrophulariaceae, it has a predominantly African distribution but one of
its genera, Lagotis, is a characteristic mountain plant of North and Central

Anin Tk tha nlnlnn Zohe nt wect nimnlnun 1 emvariae nre ran~aenioad whisah
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are all thizomatous, fleshy herbs bearing a close-set spike of white aor
violet-blue flowers. The calyx is spathaceous and the corolla tube, 2-lipped
and curved. There are only 2 stamens and the ovary is 2-carpelled with a
single ovule in each cell. Lagotis cashimeriana is a very prominent herb on
the grassy slopes along the Rohtang Pass during the early summer months.
L. globosq has been described as possessing fragrant flowers,

LIST OF SPECIES

LAGOTIS (GAERTN,

cashineriana {Royle) Rupr.

Kashmir, Chamba (Sach Pass), Kulu (Rohtang Pass, 4000 m).
L. globosa (Kurz) Hook. f.

Kashmir, Ladakh (4500 m).
[. kunnawarensis (Royle) Rupr,

Bashahr (4000 m).

| aa
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Luagotis cashmeriang (Royle) Rupr.

b

E. Habit. 2. A flower with Jips. 3, A stamen, 4. Fruit.
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OROBANCHACEAE

The members of this family are parasitic herbs, attached to the roots
of their hosts through suckers. The genus, Orobanche, is represented in
the high temperaic and sub-alpine regions of west Himalaya by a few
species of which O, epithymum is the one most frequently seen. This
parasite generally attacks Thrymus serpyiium though it may occasionally
parasitize some species of Artemisia. The parasite has an ereci stem that
is brownish or purplish in colour with the lvaves reduced to scales. The
flowers are crowded in the axils of the scales and are purptlish in colour,
The corolla is tubular, somewhat curved with an oblique or 2-lipped
mouth. There are 4 stamens and a superior 1-loculed ovary with numerous

ovules,
KEY To GENERA

1. Upper lip of corolla 2-lobed Orebanche
i. Upper lip of corolla entire Boschniakia

LIST OF GENERA AND SPECIES

Bosciiniakia C.A. MEy,

B. himalaica Hook. f. & Thoms,
Garhwal (3300 m).

QOROBANCHE LINN,

e

cerpua Loeffl.

Kashmir to Kumaon up te 3300 m.
epithymum DC,

K ashmir to Kumaon (3600 m).

hansii Kerner

Lahul {3600 m).

kashmirica C. B. Clarke ex Hook. f.
Kashmir (3300 m).

solmsii C. B. Clarke ex Hook. . & Thoms.
Kashmir, Kistwar, Kumaon (up to 3300 m}.

A -
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LENTIBULARIACEAE

The bladderworts (Utricularia spp.) and the butterworts (Pinguicula
spp.) form an interesting group of plants. These plants are generally
restricted to aquatic or moist habitats and exhibit peceliar adaptatiﬂn in

oo d e thoa ireanticrmrnie halkad Teo Disarvaadinas Jri thoara fto o wreatdin ~of
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basal leaves. These leaves are covered with glands which secrete a sticky
fluid to which small insects adhere. Pinguicula alpina met with in the alpine
meadows and marshes in Kumaon and Garhwal bears an erect, leafless
scape with a solitary white or yellowish flower, The corolla is spurred
and 2-lipped.
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The genus, Utricularia, is of worldwide distribution and has a large
number of species most of which are, however, found in aquatic sitnations
at lower altitudes. In the west Himalaya ounly one species, U, minor, has
been recorded from the alpine zone. The bladderworts possess minute
floating bladders which function as traps for small insects.

KEY T0o GENERA

1. Leaves all radical, formigg a rosette; flower
solitary, white, yellow-spotted Pinguicula
I. Leaves onstem; flowers 2-8 on scape, yellow Utricularia

LIST OF GENERA AND SPECIES

PinGuUIcEiLA LINN.

P. alpipa Linn,
Garhwal, Komaon (3800m).

UTRICULARIA LINN,
U. minor Linn.

Ladakh (3300 m).
LABIATAE (nom.altern, LAMIACEAE)

The mint family has several meutbers in the alpine zone. The plants
are mostly herbs with 4-angled stems and opposite, simple leaves, The
flowers are borne in cymes which are often condensed in whorls, these
whorls occurring in spikes or heads. The calyx and corolla are usually
2-lipped with the 4 stamens in 2 pairs or sometimes reduced to only 2,

The fruit is a group of 4 nutlets with the style arising from their midst
fm:nnh a

voy LAOUdalef

Nepeta is a widely distributed genus and at high altitudes more than
20 species are seen in the area, N, spicata is an erect herb, up to a metre
high in some places, It bears pale blue flowers in closely set spikes. N.
longibracteata, N. floccosa, N. salviaefolia, N. nivgiis and N. tibetica have
all been recorded from alitudes above 5000 m in Lahul and l.adakh.
N. tibetica has pale lavender flowers with an elongated yellow mark,
margined with purple dots in the upper throat. This species was collected
by Koelz near a watered slope in Ladakh at an altitude of 3400 m. N,
longibracteata, is a small, very pretty herb with silky hairs and beautiful
light blue flowers, N. govgniana has yellow flowers.

Some of the most attractive members of the family are the tall,
stately Phlomis species. These arc hairy herbs with large whorls of blue-
purple flowers. The mints f Mentha spp.), thyme (Thymus serpylfum) and
the wild marjoram (Origamum vuigare) also occur in the alpine zone of
west Himalaya.

12
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KEY To GENFRA

1. Stamens 2
I, Stamens 4
2. Corolla lobes flat, equal or obscurely 2-lipped
3. Flowers uniform
3. Flowers dimorphic
4. Bracts large; whotls corymbose
4. Bracts small; whotls capitate
2. Corolla distinctly 2-lipped
5. Calyx tubular, 5-toothed
6, Corplla minute, flowers in dense,
cylindrical, terminal spikes
7. Spikes densely woolly; flowers
imbedded in wool; bracts linear or
bristly
7. Spikes villous; bracts rounded,
ovate or broad, often imbricating
all round the spike
6. Corolla conspicucus; flowers in simple
spikes, terminal or axillary or spikes
panicled or whorls capitate
8. Calyx 15-ribbed
8. Calyx 5-10 nerved
9. Anthers hairy. Woolly dwarf
herbs
9. Anthers not hairy. Erect,
branched or simple-stemmed,
glabrous or pubescent, tall herbs
10. Whorls 1-2-id, all axillary; corolla
pink
10. Whorls many-fid, axilfary; corolla
bluepurple
5. Calyx 2-lipped
11. Corolla tube straight
12. Calyx 13-nerved; flowers purple
12. Calyx 15-nerved; flowers white,
blue or purple
11, Corolla tube sharply recurved; flowers
vellow, tipped with rose

LIST OF GENERA AND SPECIES

CLINOPODIUM LINN.

Salvia
Mentha

Origanum
Thymus

Marrubium

Elsholizia

Nepeta

Lamium

Stachys

Phlomis

Clinopodium

Dracocephalum

Seurellaria

C. umbrosum (M. Bieb.) Koch (Calamintha umbrosa Benth.)

Kashmir to Kumaon up to 3600 m.
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Clinopodium vulgare Linn. (Calamintha clinopodium Benth.)
Kashmir to Kumaon up to 3600 m.

DRACOCEPHALUM LINN. NOM. CONS.

D. heterophyllum Benth.
Rupshu (3100 m}, Lahul (4300 m).
D). nutans Linn.
Kashmir (4000 m).
D. speciosum Benth.
Kulu, Tehri-Garhwal (4000 m).
D. stamineom Kar. & Kir.
Kashmir (3300 ).

ELSHOLTZIA WILLD,

E. densa Benth.
Kashmir to Kumaon {3900 m).

E. eriostachya Benth. (also var. pusilla Hook. £.)
Tehri-Garhwal (4300 m), Kumaon.

E. strobilifera Benth,
Kashmir to Kummaon up to 4200 m.

LaMius Linn.

L. rhomboideum Benth.
Kashmir, Kinnaur, Kumaon (3900 m).

MARRUBIUM LINN,

Towwrs fmgmes THon bl
JRLINLILLY IRGILRLL,

Garhwal (4800 m).

=

MENTHA LINN,

M. longifolia (Linn.) Huds, (M. splvestris Lin 1)
Kashmir, Spiti (3700 m), Garhwal. ]

NEPETA LINM

Z

clarkei Hook. f.
Kashmir {3300 m).
coernlescens Maxim.
Rupshu (4500 m).
connata Royle ex Benth.
Kashmir (4000 m).
discolor Royle ex Benth.
Kashtnir, Lahul (4500

*N. guthlei Prain & Mukt

z =

2

N. duthle ), Spiti, Garhwal.

. Aljce
Tehri-Garhwal, Kur ason (3600 m).
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Nepeta eriostachya Benth.,
Spiti, Kulu (4000 m), Garhwal.

N_ HAanonon Ranth

Rupshu (4800 m), Lahul, Spiti.
glutinosa Benth.
Kashmir, Lahul {3500 m).
govaniana Benth.
Kashmir to Kumaon {up to 3300 m).
laevigata (D. Don) Hand.-Mazz. (¥, spicata Benth )
Kasbmir to Kumaon wp to 3600 m.
lencolaena Benth. ex Hook. f.
Zanskar, Ladakh (3800 m).
linearis Royle ex Benth.
Kashmir, Lahut (3600 m), Bashahr,
N. loagibracteata Benth.
Ladakh (5300 m), Lahul (4800 m).

N. npivalis Benth.
Lahul, Kumaon (4500 m).
raphanorhiza Benth.
Kashmir to Chamba up to 3600 m.

Wiaefolia Royle ex Benth.

zZ Z 7

z Z

.

N

N "

Lo Bkh (4800 m), Kashmir,

N. supin Stev, {(=N. kokanica Regel)
Kashn. it to Garhwal (4500 m).

N

. Benth.
. thi
betica <100 m), Spiti.

L S SR U RN
Ladakh (.

ORIGANUM LINN,

0. vulgare Linn.

Kashmir to Kuma 07 (0P to 3600 m).

PuLoMis LiNN.

P. bracteosa Royle ex Bentl
Kashmir to Kumaon up t.
P. setigera Falc, ex Beath,
Kashmir to Kumaon up to 3.

v 3600 m.

00 m.

T

SALVIA 1

S. campamlata Wall. ex Benth.
Kumaon (3900 m).

hians Royle ex Hook.
Kashmir, Chamba (4000 m).
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SCUTELLARIA LINN.

S.  heydei Hock. f.
Zanskar (4500 m).
S. prostrata Jaco. ex Benth.
Kashmir to Kumaon up to 4000 m.

STACHYS LINN,

S. tibetica Vatke
Kashmir (4000 m).

THYMUS LINN.

T. serpyllum Linn. subsp. quinquecostatus (Celak) Kitamura {T.

serpylhm Hook. [, non Linn.)
Kashmir to Kumaon up to 4000 m.

PLANTAGINACEAE

In the Indian Pharmacopoeia, ‘Ispaghula’ consisting of the dried

conde ~Af Plfamtocn nveta and ni‘l'u:n* cnnr‘lne aFf tha ae+q1ic pl'.n'nf;"lﬂ'i"l hava
L G B T S L L L ] T e L L e LA P L R, S LIS A

been listed as a beneficial drug in the treatment of chronic dysenteties,
diarrhoeas and other ailments of the gastro-intestinal tract. The Plantagos,
popularly known as the plantains, are widely distributed in the plains and
hiils of our country and some species occur also in the alpine zone. Among
these are Plgntago major, P. tibetica and P. brachyphylla. These are
scapigerous herbs with radical leaves forming a rosette, closely pressed to
the ground, from whose midst arises a long slender spike of closely set
flowers. The flowers are small, tettamerous, the 4 stamens inserted on the
salver-shaped corolia tube. The ovary is superior with few ovuies and
develops into a 1 to 4-celled capsule.

LIST OF SPECIES

PLANTAGO 1LINN,

P. brachyphylla Edgew
Kashmir to Kuymaon up to 3900 m

=) SRR R | o LR RE Y. LN LY it

P. major Linn.
Throughout up to 3600 m.
P. tibetica Hook. f. & Thoms.

Kashmir (3300 m).
CHENOPODIACEAE
This family includes a remarkable assemblage of herbs and shrubs,
most of hlch exhibit a marked preference for soils rich in salts (Halo-
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phytes). As a consequence, several peculiar adaptations are seen in the
vegetative parts of these plants. The roots are usually deep seated and the
leaves and stems often become fleshy. In some, the leaves are not developed
at all. The geographical distribution of the members of this family is also
interesting and one of the chief centres of distribution is the cold desert
region of Central Asia, where certain genera like, Haloxvion, Salsola
and others attain their bést development. In the cold, arid regions of

and around the salt marshes and lakes.
KEeY To GENERA

1. Flowers all 2-sexnal

2. Leaves, flat not terete, varicusly lobed or cut

of entire
2. Leaves fleshy, terete

3. The leaves not ending in pungent tip

4. Stem jointed
4. Stem not jointed
3. The leaves ending in pungent tip
L. Flowers 1-sexual or polygamous
5. Leaves narrow, ¢ntire
5. Leaves not as above
6. Flowers dimorphic

7 TFenitione heants with Lae iy
Fo A RHIVMIIE LALOWLET ¥TiRL ] L ¥ 2 [* Y

hairs
6. Flowers all alike
8, Female flowers with perianth
B, Female filowers without perianth

LIST OF GENERA AND SPECIES

northwest Hlmﬂlﬂyﬂ, same of these plauts Pre IIIBUYHEMLJD—

Chenapodium

Haloxylon

e . 1

SUOET
Salsola

Kochig

Atriplex
Eurotia

Axyris
Microgynoecium

ATRIPLEX LINN.

A. crassifolia C. A, Mey.
Ladakh (4800 m), Lahul, Spiti.

AXYRIS LINN,
A, amaranthoides Linn.
Lahul, Kumaon {4000 m).

_ CHENOPODIUM LINN,
C. albom Linna.
Kashmir to Kuvmaon up to 3600 m.
C. bofrys Linn.
Lahul, Garhwal (3300 m),
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Chenopodinm foliosum (Moench) Asch. (C. dlitum Hook. f.)
Kashmir, Lahal {4200 m), Kumaon.

C. glanenm Linn.
Ladakh, Lahul (4500 m).
C. hybriduom Linn.

Ladakh (3600 m).
EUROTIA ADANS.

E. ceratoides C. A. Mey.
Zanskar (5100 m), Ladakhk, Rupshu (5700 m), Spitt, Lahul, Garhwail.

HALOXYLON BUNGE
H. thomsonii Bunge

4Lﬂdr&k~h—(3m e il '}
7.

K. odontophora Schrenk
Ladakh, Lahul {4500 m),
K. prostrata (Linn.) Schrad
Kashmir (3300 m).
MicroGYNEOCTUM HOOK. F.
M. tibeticam Hoeok. f.
Kumacn (4300 m).

SArLsoLa Linn,

S. collina C. A. Mey.
Ladakh (3300 m).

SUAEDA FORSE. EX SCOP. NOM, CONS,

S. comiculata (C. A. Mey.) Hook. .
Ladakh (450Q m).

S. microsperma Ledeb.
Rupshu {4500 m), Lahul (4500 m).

POLYGONACEAE

The buck-wheat (Fagepyrum), rthubarbs ( Rheum spp.), sorrels ( Rumex
spp.) and the knotgrasses (Polygonum spp.) belong to this family whose
members are all characterised by the possession of sheathing stipules or
‘ochrea’ around the stem above the base of the leaf-stalk. The flowers are
borne in spikes or panicles and the floral parts are generally in threes.
In some members, there may be only one wharl of perianth or 5 lobes
and § to § stamens (Polygomum). Many of the Polygonaceae are wind

pollinated and the fruits are often winged and distributed by wind.
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Polvgonun is a large genus with many species in the high temperate
and alpine zones. Some of the shrubby members are conspicucus by
their large panicles of pink or white flowers (e.g. Pelvgonum vaccinifolium),
Smythe writing about P. affine, another conspicuous member on rocks in
the alpine zone, says “it colours the hillsides in millions upon millions of
rose blooms and the glow of it may be seen a mile away, lighting the
slopes™. In P. vivipgrum, which has been found at adtitudes as high as
5400 m, many of the flowers are replaced by bulbils in the lower part of
the inflorescence, F. polystackynum is another tall herb which is frequently
seen in heavily grazed ground.

The Ilimalayan rhubarbs are all large herbs and are seen on rock
ledges or in high alpine grasstands. They are conspicuous on account of

their large leaves, some of which turn reddish in fate autumn. The leafy
stems of these are edible.

(Ixyria digyna is another herb of the family which is characteristic
component of the flora of the alpiie and arctic regions of the northern
hemisphere. In this plant, the flowers are dimerous with the outer stamens
branched. The leaves are prominently cordate-based and obtuse,

Key To GENERA

1. Flowers unisexual Rumex
1. Fiowers bisexual
2, Nuts without wings Polygonum

2. Nuts with wings
3. Herbs with mostly orbicular-cordate
radical leaves; sepals 4, 2 outer reflexed,

2 inner larger; nut 2-winged Oxyrig
3. Herbs with large leaves; sepals 5, uni-
form; nuts usually 3-winged Rheum

LIST OF GENERA AND. SPECIES
OxYRIA HiLL

0, digyna Hill
Kashmir to Kumaon up to 4200 m.

PoLYGONUM LINN.

P. affine D. Don
Kashmir to Kumaon (4500 m).
P. alpinom AlL
Kashmir to Kulu (3600 m).
P. amplexicaule D. Don
Kashmir, Chamba, Kulu (4000 m).
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Polygonum aviculare Linn.

Kashmir to Kumaon (3600 m).

P. cognatum Meissn,
Zanskar, Lahul (4800 m), Spiti, Garhwal,
P. delicatulum Meissn.
Kashmir to Kumaon up to 3900 m.
P. fiticaule Wall. ex Meissn.
Kashmir to Kumaon {4500 m).
P, glaciaie Hook, f.
Kashmir 1o Kumaon (3000 m).
P, islandicum (Linn.} Hook, I,
Ladakh (4400 m), Lahul, Kumaoen.
P, macrophyllum D. Don (P. sphaerostachyum Meissn.)
Tehri-Garhwal, Garhwal (3900 m).
P. mollineforme Boiss.
Lahul {4500 m).
P. nuemmularifolivm Meissn,
Kashmir to Kumaon {4500 m).
P. paronychioides C. A. Mey.
Zanskar, Lahul, Kinnaut (3900 m}.
P. perpusillum liook, f.
Kulu (4000 m), Garhwal, Kumaon (4000 n).
P. persicaria Linn.
Kashmir (3600 m).
P. plebejum R. Br,
Throughouvt {4000 m in Spiti).
. polycnemoides Jaub. & Spach
Ladakh (4800 m),
P. polystachyum Meissn.
Tehri-Garhwal (3600 m).
P. rumicifotium Royle ¢x Bab.
Kashmir to Kumaon (4500 m}.
P. sibiricum Laxm.
Kulu (4000 m), Kangra.
P. tortnosum D, Don
Rupshu (5100 m), Lahul, Tehri-Garhwal, Kumaon (4500 m),
P. tabulosum Boiss.
Kashmir, Milam (3600 m), Niti.
P. vaccinifoliom Wall. ex Meissn.
Kashmir to Kumaon up to 4300 m.
P. viviparum Linn.

Kashmir, Ladakh (4900 m), Ropshu, Kulu Garhwal, Kumaon
(5700 m).
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RuxuM LINW.

R. emodi Wall. ex Meissn,
Kashmir to Kumaon up to 3600 m.
— R-—spiciforme Royle
Kumaon (4800 m).
R. tibeticum Maxim. ex Hook. f.
Zanskar, Kashmir (3600 m).
R. webbiannm Royle
Kashmir to Kumaon (4000 m).

RuMEX LinN.

R. wacetosa Linn.
Kashmir to Kumaon (3600 m).

ELAEAGNACEAE

by the presence of abundant scalcs on the aendl parts of its mcmbers
Hippophae rhamnoides is a small thorny tree found usually along stream
banks. At high altitudes it forms a stunted shrub and is often not more
leaves are covered by shining scales. The male flowers are minute ard the
fruits when ripe are orange colourad, globese in shape, about 0.5 ¢m in
diameter and very acidic to taste.

HirPOPHAE LINN,

H. rhamnoides Linn. subsp. turkestanica Roussi
Lahul (4500 m}, Spiti, Kumaon,

) Q'vl.l.ll;\-!.

Garhwal, Kumaon (4200 m).

LORANTHACEAE

The mistletoes ind loranthi are well known parasitic plants, which,
though possessing green leaves, attach themselves to their hosts by suckers
or haustoria. An extreme reduction of the plant body is seen in the genus,
Arceuthobium, where the leaves are reduced to scales and the unisexual
flowers are adpressed to them. Arceuthobivm minutissimum is, perhaps, the
smallest dicotyledonous plant known and this stemless, minute plant is
found on the bark of the blue pine (Pinus wallichigna). This parasite causes
extensive damage to the pine and the disease is locally known as “armi’ in
Kashmir. Another species of the genus, A. oxyeedri, is widespread in
Europe and is generally parasitic on Juniperus oxycedrus. This species has
been recorded from Lahui in the west Himalaya.
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ARCEUTHOBIUM M. BIEB. NOM. CONS.

A. minutissimam Hook. f.
Kashmir, Kumaon (3300 m).
*A. oxycedri M. Bich.
Lahul (3600 m).

EUPHORBIACEATE

This large family of flowering plants is mostly tropical in its distribu-
tion and only a very small number of species may be seea in the colder
parts of the world The fam.lly mcludes many well knnwn econnmzcaily

Hevea} the castor plant {meus) and tung oil plant (Afeunfe.s') Dne of the
largest genera of the family is Euphorbia whose species are popularly
known as the spurges. These plants have unisexval flowers and the highly
reduced fowers of FEuphorbig are usuvally grouped -in a peculiar
inflorescence, the cyathium, in which the central female flower, represented
only by the ovary, is surrpunded by groups of male flowers again re-
presented by just individual stamens. A few species of this genus occur
in the alpine zone of west Himalava. Euphorbia tibetica is known from
altitudes as high as 4500 m in Ladakh and Rupshu and a recently described
species, E. sharmae, was found in Garhwal at about the same altitude.
LIST OF SPECIES

EupHORBIA LINN.

E. hispida Boiss.
Lahul (4806 m)

A AL b '\'FU\J\J’ J.I.QJ-
E. kanaorica Boiss,
Kumaon (4500 m).

*E;—sharmae U, C. Bhatt.
Garhwal (4500 m).
E. stracheyi Boiss.
Ktilu, Tehti-Garhwal, Kumaon (4500 m).
E. thomsoniana Boiss.
Ladakh (3600 m).
tibetica Boiss.
Ladakh (4500 m), Rupshu, Kumaon.
wallichii Hook. f.
Kashmir, Kumaon (3300 m).

=

£

URTICACEAE

The nettles are well known for their stinging hairs and in keeping with
their extensive distribution in the colder regions, a few of them also reach
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the alpine zone in wesiern Himalaya. Urifca fiyperboreq s a low tufied
herb with stinging hairs and is found in the inner ranges bordering Tibet.
The flowers are very small, unisexual and arranged in crowded cymes,
often paniculate.

Key TO GENERA

). Herbs erect, with stinging hairs Lrtica
{. Herbs diffuse, flaccid without stinging hairs Parietaria

1LIST OF GENERA AND SPECIES
PARIETARIA LINN,

P. debilis Forst.
Throughout up 1o 3600 m.

URTICA LINN.

U, hyperborea Jacq. ex Wedd.
Ladakh (4000 10}, Kumaqgn,
U. parviftora Roxb,
Kashmir to Kumaon up to 3600 m.

BETULACEAE

The birches (Betula spp.), hazel nuts (Corylus spp.), horn-beams
{Carpinus spp.) and alders (Afnus spp.) are prominent trees of the tempe-
rate forests. In the west Himalaya the Himaltayan birch (Betila urilis) rea-
ches the highest limit known for trees but at such high altitudes, it gene-
rally exhibits a gnarted and wind swept appearance. This birch which is
often associated with Rhedodendron campanmulatum in the sub-alpire and
alpine zones of the area is locally known as ‘bhojapattra” [t has found
use in the ancient past for its bark peels which were used for writing pur-
and female flowers in hanging clusters {catkins}. The male flower has 2
stamens enclosed in a perianth but the female Aower is naked. The ovary
is inferior, 1-uviled and develops into a winged nut.

BeTULA LINN.

B. jacquemontil Spach.
Kashmir, Lahul (3600 m}.
B. utilis D. Don
Tehri-Garhwal, Garhwal, Kumaon (4000 m).

FAGACEAE

The caks {({uercus spp.}), beech (Fagus splvaiica) and chestnut (Cas-
tanea sative) belong to this family, All these are well known trees forming
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extensive forests in many countries, particnlarly, those in the northern
temperate regions. In the Himalaya, there are several oaks forming asso-
ciations with conifers, birches, maples, Rhododendrons and other tree
species but only one of these reaches an altitude as high as 3600 m. This is
the ‘kharsy’ oak, Quercus semecarpifolia. The naks are cupuliferous plants

where the characteristic fruits, the 1-seeded nuts {acorns) are surrcunded
by a cup-like siructure, the Cupule.

QUERCUS LINN,

Q. semecarpifolia Sm.
Throughout up to 3600 m.

SALICACEAE

The wiilows (Salix spp.) and poplars (Populys spp.) are also catkin-
bearing plants which have a wide distribution in the temperate and
tropical regions of the world. These are extremely valuable for their wood
and several species have been introduced in many countries. The male and
female flowers are borne in usuvally erect catkins and the seeds are charac-
teristicully plumose. The poplars are differentiated, in their flowers, from
the wiltows by the presence of a cuplike disc and numerous outer scales
on the buds. The willows are lacking in suci a cup-like disc and the buds
have only one outer scale. In the Himalaya, the willows occurring in the
alpine zone show a very much stunted habit and some of them form
large spreading mats on the ground. In a few of them, there is a woolly
covering on the branches and around the catkins. In this respect, these
Himalayan species resemble the aretic species of Europe which show the

dwarf or creeping habit and the extreme woolliness of their branches and
catkins,

KEY To GENERA

1. Flowers with cop-like disc; stamens many Populus
1. Flowers without cup-like disc; stamens 5 or less Salix

LIST OF GENERA AND SPECIES
PopuLUS LINN.

P. balsamifers Linn.
Kinnaur (3600 m).

SALIX LIiNN,
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Salix denticulata Anderss.

el AR san
lJa:uu.ml.l 'I\JUU'U u]_}

S. divergens Anderss. (S. coesig Vill)
Zanskar, Ladakh (4500 m), Spiti (3900 m),
S. flabellaris Anderss.
Kashmir to Kumaon (4500 m in Tehri-Garhwal),
S. fraticulosa Anderss.
Kumaon (Pindari, 3600 m).
5. karelinii Turcz ex Stschezl (8. fasrata avct. non Linn,)
Kashmir to Garhwal (4000 m).
8. lindleyana Wall, ex Anderss.
- Xashmir, Gashwai 4200 9. —— — — — — — — —
S. oxycarpa Anderss.
Ladakh (4000 m}, Spiti.
8. pycnostachya Anderss.
Ladakh, Lahul (3600 m).
S. sclerophylla Arderss.
Kumaon (4500 m).
S.  wallichiana Anderss.
Kashmir, Garhwal, Kumaaon (4000 m).

ORCHIDACEAE

This is one of the largest faumilies of flowering plants. Several thousand
species of orchids are distributed in a wide variety of environment all over

the world. The epiphytic orchids of the tropical and sub-tropical forests
have attracted worldwide attention on account of their beautiful flowers.
The distribution of orchids in the Himalayan region is of great interest,
The rich orchid belt of the eastern Himalaya, particularly, of the Sikkim
and Darjecling regions is too well known to need any comment here. In
the western Himalaya, except in the lower temperate and sub-tropical belt
of eastern Kumaon, epiphytic orchids are hardly of any signiﬁcancc

PI P P bapmmaciuin Arnhide ars A tha Pasack oo
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growth of the temperate zone. The number of species dwindles with
increasing altitude and hardly a dozen species are known to reach alpine
heights in western Himalaya. Among these are species of the genera,
Orchis, Goodyera and Herminium. Orchis latifolia, one of the ‘salep’
yielding species which enjoyed a big reputation in Europe at one time is,

perhaps, the cne to reach the highest altitude recorded for any orchid in
west Hlm::l'l-‘wg It 15 known to occur at altitudes above 4500 m in L ahul

A Baw dysnirraneAw L SRAFA Y W' LEE BLL

and Ladakh. It is abundant on the grassy slopes in many localities, as for
example, in the Chandra Valley in Lahul and in the Valley of Flowers in
Garhwal. This is a tall herb, often up to a metre high, and bearing a dense-
flowered cylindric spike. The flowers are purplish and the lip is spotted with
deep purple. The bulbs are collected for the local drug trade.
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1. Anthers 2; lip inflated, sac-like Cypripedium
1. Anther 1
2. Lip not spurred
3. Herbs with coralloid roots Corallorhiza
3. Herbs without coralloid roots
4. Lip flat, ovate, not concave or saccate

at base Malaxis
4. Lip concave or shortly saccate at base
5. Roots fibrous, densely tufied Goodyera
5. Roots tuberous Herminium
2. Lip spurred. Herbs with sheathing leaves Orchis

LIST OF GENERA AND SPECIES

C. trifida Chatel

lfﬁc‘im:v Y'l'll'\‘la

I‘.“l.‘ljl.l.lll.l’ Fy AFFyTY
CYPRIPEDIUM LINN,

C. elegans Reichb. f.
Garhwal (3600 m).

C. himaiaicum Rolfe ex Hemsl. {C. macranthium Hook, f. p.p.)
Garhwal, Kumacen (3800 m).

GoopYLeRA R. BR.

{. fusca Hook. f.
-Gt 3y,

HerMI<1UM GUETT.

H. duthiei Hook. f.

Garhwal, Kumaon (3600 m).
H. fallax Hook, f.

Garhwal, Kumaon (3600 m).
H. monorchis (Linn.) R, Br.

Kashmir to Kumaon (3600 m).

MALAXIS SOLAND EX Sw.

M. muscifera (Lindl.) O. Ktze, (Microstylis muscifera Ridley)
Kashmir to Kumaon up to 3600 m,
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ORrRcCHis LINN.

0. chusva D. Don
Kumaon (3600 m).
*(3, habeparioides ng & Pantl.

-t G 1... ral FI0MUEY s
\_»ua.muq., Tchri-Garhwal 1AW TTL)

. latifolia Linn,

Ladakh (4200 m), Lahul to Kumaon.
Q. spathulata Reichb. f. ex Hook. f.

Tehri-Garhwal (3900 m), Kumaon,
Q. stracheyi Hook. [,

Garhwal (3800 m).

TRIDACEAE

The irises are lovely herbs and are universally popular. Among the
Himalayan irises, fris kumaonensis 15 the most widely distributed species.
It reaches the sub-alpine zone in a few localities. This is a perennial,
dwarfish herb with linear eaves. The perianth tube is 4 to 5 ¢cm long and
the Jobes of the inner whorl are crested with yellow-tipped hairs, The

harbh forme often ﬁrﬁonflnllﬁ natchag on the grassy R]nru:-c and Hnumre
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during the summer months, It is particularly common in the Lahul,
Kangra and Kulu Valleys.

Ir1s LInn,

I. hookeriana Foster
N. Kashmir, alpine meadows.

| S P ——_ L1 e
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Kashmir to Kumaon up to 3600 m.

LILTACEAR

The lily family includes many attraclive herbs, Among them are the
true lilies, Fritillarias, Alliums and others. In the glpine zone there are
several species of Alliunt of which 4. carolinianum reaches an altitude of
more than 5000 m in some places. This is an attractive, stout herb with a
large bulb, often 10 cm in diameter and a globose head of pinkish flowers,
A, wcrartahs ts also a large herb with a prominent bulb, It bears yellow
flowers.

Only a single species of Lilium, L. pelyphyllum  is found at high altitudes,
This is a tall herb, about a metre high, and possesses large, purple-streaked
flowers of a yellowish shade. The flowers are pendulous on the flowering
axis. Among the fritillaries, Nomocharis oxypetala, with solitary nodding
yellowish flowers, is a common herb on the grassy slopes, particularly, in
the Valley of Flowers in Garhwal and on the hills opposite Badrinath,

13
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Altium carolinianum 1D,
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Trittium govanianum, with dark purple, solitary flowers and Smilacing
purpureq, with a raceme of purple flowers are herbs frequently seen in the
undergrowth of birch forests, These are particularly abundant in the
Jumnotri region of Tehri-Garhwal. Clintonia alpina is another herb found
in gimijlar hahitat.

KEy To GENERA
1. Flowers axillary, solitary or in few-flowered
peduncles, Tall leafy herbs with creeping

rootstock
2. Perianth tubular, peduncles curved, droop-
ing Polygonaium
2. Perianth rotate; flowers on long filiform
pedicels Strepinpus

1, Flowers terminal, in racemes, corymbs,

umbels or heads or solitary
3. Inflorescence a globose or hemispheric
head or umbel, at first, enclosed in mem-
branous spathes Allium
3. Inflorescence not as above
4, Flowers in racemes or corymbs
5. Herbs more than a metre high;
racemes on stout scapes or at end
of leafy stem
6. Leaves radical; scape and raceme
very stout; flowers white, about
2 ¢cm in diam., segments oblong Eremurus
6. Leaves on erect stem; raceme
raised on the naked top of stem;

“l\“]’ﬂrﬂ Iur"ﬂ “kﬂ‘l" : Pl b b ] ;"
NOWEIS 1alge, apoul 2 ¢ In

diam., segments long, yellowish
with purple streaks Lilium
5. Herbs less than a meire high;
racemes on slender terminal axes
7. Leaves on simple stem; flowers
purple Smilacina
7. Leaves radical or sub-radical;
flowers on long naked slender
scapes
8. The leaves grass-like; fowers
small, short-pedicelled in
close racemes Aletris
8. The leaves large, obovate or
elliptic; flowers small in termi-

nh] rvnrl.'mhe fals E“Inl‘" TArsINAR
- axy L H

LA RIS S0 O 2 AAriiae Sy

pedicels elongating in fruit Clinmtonia
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4. Flowers solitary or few
9. Leaves basal or in a whorl at top of
stem; stem not leafy throughout
10. Herbs bulbous; leaves linear, basal
11. Flowers white with vellowlines;

leaves wiry, convolute Livydia
11. Flowers yellow, leafl solitary
linear, from base of stem Gogea

(0. Herbs with creeping rootstoc!:;
leaves 3 in a whorl at top of
stern; flower solitary in the
midst of leaves, dark purple Triflium

9. Leaves throughout on simple, erect
stem. Bulbous herbs

12, Flower yellow, nodding Nomocharis
12. Flower greenish-yellow o1 pale
putple, purple-tessellate Fritiliaria

LIST OF GENERA AND SPECIES
ALETRIS LINN.

A. pawciflora (Kloizsch) Hand.-Mazz. (A. nepalensis Hook. f.)
Throughout up to 4300 m.

ALLIUM LINN.

A, carolintanmum DC. (A. blandum Wall.)
Lahul, Garhwa! (48080 m), Kumaon.

J‘. "ﬂr' ﬂﬂl’lﬂﬂl’ﬂﬂﬂllﬂ‘l D ﬂﬂﬂ]

A, fedsch enkoanum Re gel
Kashmir (3600 m).
A, govapnianum Wall. ¢x Baker
Kumaon (3600 m).
A, jacquemontii Repgel
Kumaon (4800 m).
A. loratam Baker
Kistwar (3600 m).
A. przewalskianum Regel
Ladakh {4000 m).
A. semenovii Regel
Kashmir te Garhwal up to 4000 m.
A. siracheyi Baker
Kashmir to Kumaon (3900 m).
A. thomsonii Baker
Kashmir (3600 m).
A. victorialis Linn.
Kashmir to Kumaon up to 3900 m.
A. wallichii Kunth
Kumaon (3600 m).
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CLINTONTA RAFIN.

udensis Trauty, var. alpina (Kunth ex Baker) Hara (C. elping Kunth

ex Baker)

Garhwal, Kumaon up to 3600 m.

EREMURUS BIEE,

himalaicus Baker

Kashmir, Lahul (3600 m).

FRITILLARTA LINN,

roylei Hook.

Kashmir to Kumaon up to 3600 m,

P.

"

stracheyi Hook. f.
Kumaon (3600 m).

GAGEA SALISE,

futea Schuliz. f.

Kashmir to Kumaon up to 3600 m.

polyphyllum D. Don

Kashmir to Kumaon up to 3600 m.

LinioMm Linw.

NOMOCHARIS FRANCH.

s mrEn T ~nrlah
1

bmlm .
GRYpCIAIA 1AOYIE) Dd

Royle)

Garhwal, Kumaon up te 4000 m,

L¥ANS

P PP o S R, |
\FRigirig oxXypeiai

LLOYDIA SALISB. EX REICHB. NOM, CONGS.

alpina Salisb. (L. seroting Reichb.)

Kashmir to Kumaon up to 3000 m.

POLYGONATUM MILL.

hookeri Baker
Garhwal (3600 m).
verticillatam All.

Kashmir to Kumaon (4000 m}.

SMILACTNA DESE. NOM, NS,
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STREPTOPUS RiCcH,

TRILLIUM LINN,

T. govapiannm Wall.
Kashmir to Kumaon up 1o 3600 m.

JUNCACEAE

The rushes, as these plants are popularly known, are tufted rhizoma-
tous herbs, grass-like or sedge-like in general appearance and characteris-
tically distributed in the cold temperate and arctic regions, particularly, in
marshy and semi-aquatic situations. The ieaves are narrow and the small
flowers are arranged in cymose clusters. The individual flower has a peri-
anth of 6 lobes in 2 wheorls, 6 stamens and a superior ovary of 3 carpels.

Key To (GENERA

1. Ovary 3-celled; ovules many Juncus
I. Ovary l-celled; ovules 3 Luzula

LIST OF GENERA AND SPECIES
Jurncus Linn,

J. bracteatus Buchen.
Garhwal (3600 m).
J. bufonivog Linn,
Kashmir to Kumaon up to 3600 m.
J. econcinnus I3, Don
Kashmir to Kumaon up to 3800 m.
J. grisebachii Buchen.
Kumaon (3300 m).
J. himalensis Klotzsch & Garcke
Kashmir to Kumacn up to 3600 m.
J. lampocarpus Ehrh.
Kashmir to Kumaon up to 4000 m.
J. leucanthus Royle ex D. Don
Kumaon (3300 m).
J. Ieucomeias Royie ex D, Don
Kashmir to Kumaon up to 4000 m,
J. membranaceus Royle ex D. Don
Kashmir to Kumaon up to 3600 m.
J. sphacelatus Decne.
Kashmir to Kumaon up to 4000 m.
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Juncus triglomis Linn.
Kashmir to Kumaon up to 4000 m.

Luzuia DC. NOM. CONS.

p

. ggmnegﬂm ” INM. 1 N,
K ashmir to Kumaan up to 4000 m.
L. spicata DC.

Kashmir to Kumaon up to 4000 m.

JUNCAGINACEAL

This is a small family of mostly marshy or semi-aquatic herbs which
have predominant distribution in the southern hemisphere, The genus,
T r:glacfr in of the f'amﬂy, however has a worldwide distribution. The genus

are usua!ly f’ound growing in freah water or ba]t marshes T. marrrrmum
and T, palustre are the two species frequently seen in Great Britain and
other European countries and the same two species occur also in western
Himalaya. They show the tufted habit, very narrow, linear leaves and a
long, leafless, ﬂowcr-bearing scape. The flowers have the usual trimerous

R ey P T ) A mmamnsiorravis Fantira AF tha @ o tlin sme docds e b b
dllallgelliciil. b m..rua[.-rl\-uuuu IOOiIc O uic oWt b l.-l-l.i.-' Pidvukiuil vy l.-ll.h'

inner whorl of the perianth beyond the stamens. The ripe carpels which
have recurved tips surround a centrai beak.

TRIGLOCHIN LINN.

T. maritimmam Linn.
Ladakh, Lahul, Garhwal (4500 m).

o i

T. puniauc Linn,

Lahul, Garhwal (4500 m).

POTAMOGETONACEAE

The pondweeds (Porgmogefon) are common aquatic herbs which
have a cteeping rhizome. The flowers are hermagphrodite and are borne on
cylindrical spikes. There are 4 perianth lobes, 4 stamens and 4 carpels
which develop into single seeded drupelets.

POTAMOGETON LINN,

P. pectinatus Linn.
Throughout up to 5000 m.
P, matans Linn,
Garhwal (4500 m).

ZANNICHELLIACEAE

This is another Fﬂ_‘l"l"_ll.\" nF.‘.lr‘lllﬁ'I‘if‘ herbs and includes nn'lv oHIe CORIMIO-

politan species, Zannichelfia pa.’um is, Here the fAowers are unlsexual. both
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k_:ndg h eing found on the same plant. The male flowers arise from the
axil he bracteoles at the base of the female flower. Bach mate flower
has 1 or 2 stamens. The female flower has 4 carpels which are surrounded
hir g i lilba mamanth
UJ’ dr "r’l-ly IJ Fkllﬂllul

ZANNICHELLIA LINN,
Z. palostris Linn.

Throughout up to 4500 m.
CYPERACFAE

The sedges (Cyperaceae) and grasses (Gramineae) form a distinct
group of plants in whmh the: naked ﬂowers are found i the anls of chaﬁ’y

are so distinctive that the ferm grass-hke has a very famlhar meaning to
everyone. The sedges are differentiated from the grasses by their closed
sheath, the absence of & bract above the flower and the seed coat not
adhering to the wall of the friit. The sedges have a cosmopolitan distri-
bution but are particularly common in and around marshes and in semi-
aquatic habitats. Some of the cotton-grasses (Eriophorum spp.) reach
very high a!titudgg’ ag for exam?ln .F'nnnhnrum Mmicros rfﬂﬂhntn-ﬂ which h has
been seen in Tehri-Garhwal at 4800 m, The most abundant of all sedges in
the alpine zone are the specics of Carex. Carex melanantha var. moor-
Cfﬁﬁu, C. nivalis and C. mru-_,m.ic‘r: have been tecorded from altitudes
above 4800 m. These carices are all perennizal herbs with unisexual flowers.
The female flowers are enclosed in a beaked trigonous or Rattened sac
(Perigynium) which forms the utricle. Kobresiu is another genus which has
alza unisexual flowers but here the female flowers are only enclosed in an
incomplete eavelope. Some of the species of Kobresia like, K. duthiei, K,

rovleana and K. sehoenoides reach very high altitudes in western Himalaya.

KEey To GENERA

1. Nuts not enclosed in envelope
2. Leaves absent Eleocharis
2. Leaves present
3. Spikelets many-flowered, many per-
fect flowers
4. Hypogynous bristles not divided or

absent Scirpus
4, Hypogynous bristles divided, co-
mose in fruit Eriophorum
3. Spikelets few-flowered, only one perfect
flower Microschoenus
1. Nuts enclposed in a sac (utricle)
3. Utricte split on one side Kobresia

5. Utricle entire Carex
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LIST OF GENERA AND SPECIES

CarREX LINN,

. alpina Sw. subsp. infuscata Nees var. erostrata (Beott) Kukenth. and

var, gracilenia (Booit) Kukenth.

Kashmir, Lahul, Kumacn (4500 m}.

atrofusca Schkuhr var, angustifructus Kukenth. (C. wstwiata C. B.
Clarke non Wahlb,)

Ladakh, Rupshu, Kashmit, Kumaon (5000 m).

borii Nelmes

Lakul (4800 m).

cruenta Nees (O, ferruginea C. B. Clarke non Scop.)

Kashmir to Kumaon up to 4500 m.

o oo o0

g N0

a6 N o n aon

o

curta Good var. maxima (Kukenth.) R, R, Stew.
Kashmir (3600 m).

duthiei C. B. Clarke

Kashmir, Garhwal (4200 m).

haematostoma Nees

Kashmir (4000 m), Kumaon.

kashmirensis C. B. Clarke

¥ aohmir FASA 1)

DAY Yo .

lehmannii Drejer

Kashmir (4000 m), Kumaon,

maritima Gunner (C. incurva Lightf.)
Rupshu (5000 m}, Kumaon.

melanantha C. A. Mey.

Rupshu, Kashmir up to 5000 m.
microglochin Wahlb,

Ladakh, Kinnaur up to 5000 m.
moorcroftii Falc, ex Boott

Rupshu, Zanskar (5000 m).

munrol Boott ex C. B, Clarke

Kinnaur (3400 m).

nivalis Boott

Kashmir (5000 m) to Kumaon (4500 m).
notha Kunth

Kinnaur, Tehri-Garhwal, Garhwal (3300 m).
nubigena 1. Don

Throughout up te 3600 m.

. obscura Necs var. brachyearpa C. B. Clarke

Kashmir (4000 m).
orbicularis Boott (C. ercitrata Boott ex C. B. Clarke; C. rigida C. B,

[ g WP VT o [N St [ o I NI N o B . U o) TN TR o JUL S Y
LALARC TTUNATUOWIECT]. dllu s VHIFLILY L, B WIATKQ 0O 1"1'].“5}

Ladakh, Rupshu, Kumaon up to 4500 m.
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Carex pamirensis C. B. Clarke ex B. Fedisch. (C. rostrata C. B, Clarke

non Stokes)

Kashmir, Lahul, Kumaon up to 4000 m.

parva Nees

Kashmir (4500 m) to Kumaon,

philocrena V. Krecz (C. flava C. B. Clarke non Linn.)
Kashmir (3300 m).

!

O a0 o6

3

plectohasis V. Krecz (C, hirtella Dreger)

7‘_'Iﬁli‘1fﬂ'l' T ﬂf‘lﬂtf“l Vﬂni‘)m:r Vic"'l]l'ﬂ'l’" Tﬂ]“r
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to 4500 m.
psendofoetida Kukenth. ex Ostenf.
Zanskar, Ladakh, Rupshu (up to 5000 m).

. setosa Boott

Kashmir {3900 m), Tehri-Garhwal,

stenophylla Wahlb. and var. longipedicellata (Boeck.} Kukenth
Ladakh, Rupshu (up te 5000 m).

stracheyi Boott ex C. B. Clarke

Garhwal (3600 m), Kumaon.

sapina Wahlb.

Kumaon {4500 m).

tristis M. Bieb.

Ladakh, Kashmir (up to 5400 m),

. vulpinaris Nees ex Wight

Kashmir to Garhwal up io 4000 m.

ELeocHARts R. Br,

E.

e

palusiris R. Br.

Throughout up to 3600 m.
quingueflora (Hartm.) O. Schwarz
Zanskar, Rupshu (4000 m).
unighamis (Link) Schult.
Kashmir, Ladakh (3600 m).

ERIOPHORUM LINN.
microsiachyum Boeck.
Tehri-Garhwal (3600 m).
schenchzerl Hoppe
Kashmir (Kolohai, 4000 m).

KoBRrESIA WILLD

. capillifelia C. B, Clarke

7 P T S T S P S
KRAsnImiy 1o tdrnwdl up Lo A0W) Iii.

. duthiei C. B, Clarke

Garhwal, Kumaon (4800 m).
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Kobresia laxa Nees
Kashmir to Kumaon up to 3600 m.

K. macrantha Boeck.
Ladakh (36{30 m).

Kashm;r to Kumaon up to 360{) m,

K. nitens C. B. Clarke and var. vaginosa (C. B. Clarke) Kukenth.
Kashmir, Ladakh, Rupshu (4800 m), Garhwal, Kumaon,
K. pygmaea C. B. Clarke
Ladakh, Lahul, Kinnaur (4500 m).
K. pamiroalaica Ivan. (K. sefroenoides auct. non Steud.)
Zanskar, Ladakh, Kashmir, Lahul, Garhwal up to 4500 m.
K. royleana Boeck.

———Kashmir, Ladakh, Kumaon {4506 m).———— — — — — —
K. trinervis (Nees) Boeck, var, foliosa (C. B. Clarke) Kukenth, (K. fofiosa
C. B. Clarke}
Garhwal (3900 m),

MICRrOSCHOENUS C. B. CLARKE

M. duthiei C. B. Clarke
Tehri-Garhwal {4500 m).

ScirpUs LINN.

S. lacustris Linn.
Kashmir, Ladakh (4000 m).
. planifolius Grimm (5. caricis Retz.)
Kashmir to Kumaon (4500 m).
5. pumilus Vahl
Kashmir {3600 m}.
8. rofus (Huds)) Schrad.
Rupshu (4500 m).
S. setaceus Linn,
Kashmir to Kumaon up te 3900 m,

)]

GRAMINEAE (nom. altern. POACEAE)

Gramineae or the Poaceae constitute one of the largest families of
Howering plants. They are also among the most valuable from the eco-
nomic point of view, providing cereals, sugur, forage, etc. The grasses have
attained such a high degree of adaptability that their representatives are
found in every conceivable type of habitat. Extensive grasslands are met
with in many parts of the world. The grasses are herbaceous anauals or

perennials ranging in size and form from the minute, delicate annuals to
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the giant bamboos, The grasses are distinguished by their linear leaves
with sheathing bases, the inflorescence of spikelets, the individual spikelet
being enclosed by the glumes and the seed coat adhering to the pericarp
in froit (Caryopsis).

in the alpine zones, the grasses often form pure associations and are
also prominent components of the vegetation of most meadows and
slopes. Some of the grasses reach very high altitudes and are found even
on slopes and ridges exposed to the rigours of cold winds and snow storms.
Among the grasses met with at such high altitudes, almost to the vpper
limit of all vegetation, are Trisetum spicaturn (up to 5400 m), Colpodiun
spp., Poa koeizii (above 5000 m), Stipa basiplumosa {(at 3100 m) and
Festuca valesiaca, a dwarf grass at 5000 to 6000 m. In the alpine marshes
and swamps are seen, Alopecurus aequalis, Deschampsia caespitosa and
others. Among the important fodder grasses of the alpine pastures are
species of Agrostis, Alopecurus, Daciylis, Pog and others. In the arid
regions and on dry rocky siopes may be seen, Stipg jacquemontii, Leu-
copoa glbida, Orinus thoroldii, Bromus oxyodon and others. Some of the
clegant and beautiful grasses of the alpine zone are Hierochloa laxa, Poa
calfiopsis (with purple, gold-tipped lemmas), P, pseudamoena and Cala-

mogrostis emodensis.
KEY To GENERA

1. Spikelets of 2 or more florets
2. Inforescence a simple spike or raceme
3. Spikelets subtended by bristles Pennisetum
3. Spikelets not subtended by bristles
4. Awn terminal, straight or recurved,
not twisted or kneed at base

5. Spikelets normally solitary at each
node of spike-axis; perennials (the

annual, Triticum is also cultivated

in the area) Agropyron

5. Spikelets more than one, often
fascicled at each node Elymus

4. Awn from between 2 lobes of jemma,
twisted and kneed at base Duthieg

2. Inflorescence a panicle
6. Glumes as long or longer than lowest
floret, often enclosing all florets
7. Ligules membranous

B, Styles 3 Pseudodanthonia
8. Styles2 or i
9, Ovary hairy; awns twisted at base Hefictotrichon

9. Qvary glabtous; awns not twisted at
base
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10. Awns dorsai
11. Awns as long as the glume, column

rtol twisted Deschampsia
i1, Awns longer than giume, column
twisted or not Trisetum
10, Awns absent or lemmas with a bristle
12. Leaves sword-shaped (ensiform) Hierochiloa
12. Leaves linear, not ensiform; panicles
shining Koeleria
7. Ligule, a hairy rim Danthonia
6. Glumes shorter than lowest floret, upper dis-
tinctly exserted
13. Ovary with a hairy appendage at apex Bromus
13, Ovary without hairy appendage
14. Plants dioecious Leucopoa
14. Plants bisexual
15. Lemmas keeled on back
16, Awns absent
17. Lemumas inflated, cordate-
based Briza
17. Lemmas not as above
18. Temmas 1-3 nerved Orinus
18. Lemmas 3-7 nerved Poa
16. Awns present Dactylis
15, Lemmas rounded on back
19. Apex of lemma obtuse
20. Panicles large, open; agua-
tic ot semi-aquatic grasses Catabrosa
20. Panicles continuous; tufted
herbs
Z1. Spikelets 1-Z Howered Colpodium

21. Spikelets more than
2-flowered
19. Apex of lemma acute or

TR m

1Y ll.Ed
22. Herbs annual
22. Herbs perennial
1. Spikelets of 1 floret
23. The spikelets in spicate panicles
24. Panicles dense, not spreading
25, Lemma without awn
25, Lemma awned
24, Panicles spreading
26, Lemmas rigid at maturity

Puccinellia

Eremtopoa
Festuca

Phlevum
Alopecurus
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27. Spikelets awnless Mifium
27. Spikelets awned
28. Lemma produced into stout
bristles Trikergia
28. Lemma not produced into
bristles
29, Awn kneed, twisted Siipa
29. Awn not twisted, even-
teally deciduous Oryzopsix
26. Lemmas membranous at maturity
30. Rachitla long produced, penici-
llate Deyeuxia
30, Rachilla not penicillate
3i. Callus hairs prontinent Calamogrostis
31. Callus hairs short or absent Agrostis
23. The spikelets sessile or shorily pedicelled, 3
at each node of the simple spike-axis Hordeum

YA,

A.

LIST OF GEMNERA AND SPECIES
AGROPYRON J. GABRTN.

canaliculatum Nevski
Ladakh (5100 m), Lahul, Spiti.

¢caninem (Linn.) P. Beauv,
Yunhm;; {'—t"m il

A TARLEL] SO ARE F4

cognatum Hack.

*A.
*A,

*A.

Kashmir.
cognatun vac, shingoense Melderis
Ladakh.

Kashmir (1600 m).

dentatum var. kashmiricum Melderis
K ashmir,

himalayaaum (Nevski) Melderis

[T T Y Y TR NN T B T LY
BoasIiinnr, 1enTi=iralniwidl (<Lanr IH ),

intermedium (Host.) P. Beauy,

. dentatum Hook. f. and vars. elatum Hock. f,; scabrum Nevsk

Zanskar, Ladakh.

A. jacquemontii Hook. f.

A,

*A.

*A.

Ladakh, Rupshu (4000 m).

repens (.inn.) P. Beauv.

Kashrnir, Ladakh, Spiti (3900 m}.
schrenkianum (Fisch. & Mey.) Drobov
Lahul (4500 m).

schuganicum Nevski

Lahul (4500 m),
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Agropyron striatum Nees ex Stend,
Kashmir, Lahul (3600 m).
A, thomsonii Hook. f.

b K i

s a i | A e | 1 13 Y
Tenr=Garhwal (3300},

AGROSTIS LINN.

A, capina Linn.

Kashmir, Ladakh (3500 m}.

gigantea Roth

Kashmir, Kistwar-{3500 m).

A. munrosna Aitch, & Hemsl, (Calamogrostis munroana Boiss.)
A.

?h

Kashmir to Kumaon up to 3600 m.
pilosula Trin. and var. royleana (Trin.) Bor (Calamogrostis pilosula
Hook. f. var. alpestris Hook. )
Kashmir to Kumaon.
A, stolonifera Linn. (4. alba Hook. f. non Linn.)
Lahul (3500 m).

_— AWOPECURus sy 0 0 0o———

A. aequaiis Sobol (4. eristuiatus Michx.)
Kashmir (4000 m).
A. arandinacews Poir.
Kashmir to Garhwal up to 3600 m.
A. himalaicus Hook. f.
K ashmir (4000 m).

BrRACHYPODIUM P, Brayv,

B. sylvaticum (Huds.} P. Beauv.
Kashmir to Kumaon up to 3600 m

Briza LInN.

B. media Linn.
Kashmir to Garhwal up to 3900 m.

BROMUS LINN.

B. arvensis Linn,
Ladakh, Rupshu {4000 m).

B. gracillimus Bunge (B. crinitus Boiss. & Hoh.)
Rupshu, Lahut (4000 m).

B. inermis Leyss.

Kashmir to Kumaon (3900 m),

B. japonicus Thunb.,
Lahul (3300 m).
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Bromus oxyodon Schrenk
Kashmir, Lahul {3600 m).
B. ramosus Huds. (B, asper Murray)
Kashmir to Kumaon up to 3300 m.
B. stenostachyus Boiss, [B. inerimis var. confinis (Nees ex Steud.) Stapfj
Lahul {3300 m).
B, tectorum Linn,
Kashmir to Kumacn up o 3300 m.

CALAMOGROSTIS ADANS,

C. emodensis Griseb.
Kashmir to Kumaon up to 3600 m.

aawhenalowmois ™ T T13..LL £ T
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Kashmir, Lahul, Garhwal.

C. psendophragmites (Hall. f.) Koel. (C. fittorea DC.)
Ladakh, Rupshu (4500 m).

C. turkestanica Hack. (C. fittoreq var. tartarica Hook. f)
Zanskar, Ladakh, Rupshu up to 4500 m.

Catasrosa P, BEauv.

0

aquatica (Linn.) P. Beauv.
L.adakh, Rupshu.
C. sikkimensis Stapf

Ladakh (5000 m).
COLPUDIUM TRIN,

C. himalaicum (Hook. f.) Bor (Phippsia himalaiea Hook. f.)

Kachomir FAQIHY mad

ER St IEnRET Y \"UW ll.l'j'-l
C. nutans Griseb. {Catabrosa nutans (Griseb.} Stapf]
Kashmir to Garhwal (4000 m}.

DACTYLIS LINN,

D. glomerata Linn.
Kashmir to Kumaon up to 3600 m.

DanTHONIA DC.

D. cachymeriana Jaub. Spach. (D. exilis Hook. f)
Kashmir, Lahul (3500 m).

D. schoeideri Pilgert var, glabrata Conert (D. cachymeriana Hook. f.
non Jaub. & Spach.)
Lahul, Bashahr, Garhwal (4000 m).

D. schnejderi var. minor (Hook. f.} Conert {D. cachymeriana Hook. f.
var, minor Hook. f.}
Kashmir, Rupshu (5000 m), Kumacn.

14
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DEscHAMPSIA P, Brayy,

D). caespitesa {Linn.) P. Beauv.

Kashmir to Kumaon up to 5000 m.

DeYEUXTIA CLARION EX P. BEAUV.

D. arundimacea (Linn.) P. Beauv. (D. sylvatica Kunth)
Kashmir, Kuymaon {3300 m).
D. holciformis (Jaub. & Spach.) Bor (D. compacta Munro ex Hook. 1)
Ladakh, Rupshu, Lahul, Kumaon (4500 m).
D, pulcheila (Griseb,) Hook. f.
Lahul, Garhwal, Kumaon (4500 m),
D. scabrescens (Griseb.) Munro ex Duthie
Kashmir, Ladakh (4000 m).

D. bromoides Hack.
Kashmir (Apharwat, 4000 m), Kistwar, Lahul.

ELYyMUS LINN.

dahuricas Turcz,

Kashmir, Ladakh, Lahul up to 4500 m.
dasystachya Trin,

Zanskar, Lahui (4500 m).

Claa Fo P BT S N e
[IUTHAS A ITI500. L. SHMFTCHY LAIl.

Kashmir, Lahul (4800 m), Spiti.

I

Far, ifmoF IAack.

P

EreMOPOA ROSHEY

E. persica (Trin.} Roshev (Pea persica Trin.)
Zanskar, Lahul (4500 m).

E. soongarica (Schienk) Roshey
N. Kashmir (Deosai, 4000 m).

FesTUCA LLINN,

F. kashmiriana Stapf

Kashmir to Kumaon up te 4200 m.
F. iucida Stap{

Ladakh (5000 m), Lahul, Garhwal.
¥ nitidula Stapf

Kumaon (4500 m).
F. rubra Linn,

Lzhut {4000 m).
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*Festucs rubra var. villesa Mert, & Koch
Lﬁ!""ll’t‘l D'H'I‘\Ch\'l (AQ

n)
AR TLlLly AW} LTI Jl-ll;
F. valesiaca Schileich. ex Gaud. var. tibetica Stupf
Kashmir, Ladakh, Luhui, (4300 m),

HentoTRICHON Biss. kX RoeM. & SCHULT.

H. pratense (Linn.} Pilger (Avena pratensis Linn.)
Kashmir to Garhwal np to 4500 m.

[ P g

H. virescens {(Nees ex Steud.) Henr. (Avena aspera Munro var. roviei

Hook. f.)
Kashrar, Kumaon (3600 m).

HierocHLoA {1, G, GMEL.) R, BR. NOM. CONS.

H. laxa R. Br. ex Hook. §.
Kashmir (4500 m), Lahul, Garhwal, Kumaon.

HorDEUM LINN.

H. turkestapnicum Nevski
Ladakh, Rupshu (4500 m).

N onloawra T4
Eis TUIGHIY LION.

Ladakh, Rupshu (4000 m), Lahut, Cult.

KOELERIA PERS,

K. argentea Griseb.
Ladakh, Kistwar up to 3900 m.

K. argentea var. nepalensis Domin

K. gracilis Pers. (K. cristafta avct. non Pers.)
Kashmir, Ladakh {4500 m) to Kumaon.

LEUCOPOA GRISER,

L. albida (Turcz)) V. Krecz. & Bobr, {Festueq sibiricy Hack.}
Eadakh, Lahul (4500 m).

LoprtuMm LINN,

L. perenne Linn.

Kashmir,
MiLiuM LINN,

AT affneum T ':'r\r\
i¥Es waduuiie o170

Kashmir {3300 m).
OrINUS HITCHCOCK

*0. thoroldii (Stapf) Bor
Ladakh (4700 m), Kashmir.
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Onryzopsts Micux.

. gracilis (Mez) Pilger

Ladakh (3600 m), Zanskar.

0. brachyclada Pilger
Ladakh (3600 m).
3. fascicnlata Hack,
Kashmir,
Q. lateralis (Reget) Stapf apud Hook. L.
Lahul (4500 m).
0. molinoides (Boiss.) Hack.
Ladakh,
O. muaroi Stapf ex Hook, f,
Kashmir, Ladakh (3900 m).
PeNNISETUM RicH.
P. flaccidum Griseb.

Throughout up to 4000 m.
lapatum Klotzsch
Kashmir {3300 m).

PHLEUM LINN,

alpinum Linn.
Throughout up to 4800 m.

PoaA LINN.

glpina Linn.
Kashmir to Kumaon up to 4800 m.
angustifolia Linn. (P. partensis Linn, var. angustifolia Wahlb.)
Kashmir to Kumaon up to 4500 m.
aonnua Linn.

ASIL 9

P,

‘P.

PI

*P.

*F.

£

arartica Trautv,
Ladakh, Kashmir, Lahul up to 4500 m.
baciriana Roshev

Ladakh, Lahul,

bulbosa Linn.

Kashrair, Lahul (3900 m).

calliopsis Litw. ex Kom.

Kashmir, Lahul {4000 m).

. Faleomeri Hook. f.

Kulu, Garhwal (3900 m).
glabriflora Roshey
Ladakh, Lahul.
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*Poa juumsarensis Bor

P,

*P'

o

*P.

*P-

P,

*P.

*Pl

Kumaon (4000 m).

koelzii Bor

Kashmir, Ladakh, Rupshu (3000 m), Lahul.
Iahnlensis Bor

Ladakh, Rupshu, Lahnl (3600 m).
memoralis Linn.

Kashmir te Kumaoen rl(45{)(} m).
nepalensis Wall. ex Duthie

Kulu to Kumaon.

pagophila Bor

Kashmir up to 5100 m.

polycolea Stapf

Garhwal (3600 m).

pratensic Linn,

Throughout up to 4500 m.
psevdamoena Bor

Kumaon,

rhadina Bor

Tehri-Garhwal (4500 m).
sikkimensis Bor

Ladakh.

stapfiana Bor {P. tremula Stapf non Lamk.)
Kashmir to Garhwal up to 5000 m.
stapfiana var. micranthera (Stapf) Bor
Kashmir {3900 m).

sterilis M. Bieb,

Kashmir (4500 my).

stewartiana Bor

Kashmir (3360 m).

supina Schrad.

Kashmir (3600 m).

tibetica Munro ex Stapf

203

*P.

Rupshu (3700 m), Lahul.

PsEDODANTHONIA Bok & C. E. HUBE,

himalgica (Hook. .} Bor & C. E. Hubb. (Danthonia himalaica

Hook. f.)
Kinnaur (4000 m).
PUCCINFLLIA PARL, NOM. cons.

distans (Linn.) Parl.
Ladakh.
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*Puccinellia himalaica Tzvel.
Ladakh, Rupshu (5000 m).

P, kashmeriana Bor
Kashmir, Lahul (5000 m),

*P. stapfiana R. R, Stew,
Ladakh, Rupsha (4600 m}),

P. tenuiftora (Griseb.) Scribn, & Merr,
Rupshu.

P. thomsonit (Stapf) R.R, Stew. (Glyceria thomsonii Stapf)

Ladakh, Rupshu.
STIPA LINN.

[/

. basipiumosa Munre ex Hock. f.
Ladakh, Rupshu {5000 m).
*S. breviflora Griseb.
Ladakh.
S. capillata Linn,
Ladakh, Kashmir (3300 m).
*S. caucasica Schmal.

¥F ndal-l
AL,

S. concinna Hook. T.

Kashmir (4000 m), Kulu (Rohtang Pass).
*S. consanguines Trin. & Rupr.

Ladakh, Spiti.
S. duthiei Hook., f.

Kashmir (3600 m), Tehri-Garhwal.

*S. himalaica Roshev
Ladakh (3900 m),
8. jacquemontii Jaub. & Spach.
— Kashmr 4590 . —— — — — —— —
S. mongholica Turcz. ex Trin.
Ladakh, Rupshu, Lahul (4500 m).
S. orientalis Trin.
Ladakh, Lahul, Garhwai (4500 m}).
S. purpurea Griseb.
Rupshu (5000 m).
*S. regeliana Hack,
Kashmir (Apharwat, 4000 m).
*S. roylel (Nees) Mez
Kashmir to Kumaon.
S. splendens Trin,

Ladakh (3600 m).
TRIKERAIA BOR

T. hookeri (Stapl) Bor (Stipa hookeri Stapf)
Rupshu (4200 m).
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TRISETUM PERS,

acneum (Hook. 1) R. R, Stew. {Aveng aeneq Hook, 1)
Kashmir to Komaon up to 3600 m,

clarkei (Hook. ) R. R, Stew. (Avena clarkei Hook, 1)
Kashmir to Chamba (3300 m).

spicatum (Linn.) Richt. (freng subspicara Clairy.)
Ladakh, Zanskar, Kinnaut up to 6000 m,

TRITICUM LINN.

aestivam [inn,
Throughout. Cult, np to 4000 m,
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ADDENDA
RANUNCUE ACFAFE

Isopyrum anemonoldes Kar, & Kir,
Kashmir, Himachal Pradesh {Chamba, 3600 m),

Hedinia tibetica (T. Thoms.) Ostenf, {Capselia thomsonti Hook. £)
Kashmir (Ladak},

Ligmariella obscurus (Dunny Jafri Tdpfivag s obscoras (Dunn) O.E. Schulz ex Krasch g
Kashmir.
ROSACEAE

Acomastylis elata {Wall.y F. Bolle (Gewrnt edatum Wall, ex Hook., £.)
Kashmir (3000-4000 m).

~ Friocyela caespitosa (Edgew.) Wolff

Kinnaur, Tehri-Garhwal, Garhwal (Niti, 3600 m),

E. nuda Lindl,
Kinnaur {3300 m).

Seseli sthirlcum (Linn.) Boiss.
Kashmir, Himachal Pradesh {Pangi), Kumzon (4000 m).

s. tnluhum (Edgew ¥y C. B Clarkc

..;‘..'l.. IR L I o T ]
u:nu-umuwul, ol \111113 JULAF HIE,

COMPOSITAE

Psychrogeton andryaloides (DC.) Novopokr. [Erigeron andryafoides (DC.) C.B. Clarke]
Lahul, Kinnaur,

P. andryaloides var. denudatus {Botsch.) Griers.
Lahu!l (Baralacha La, 4800 m), Zanskar (4100 m).

BORAGINACEAE

L i‘w w' ] !. A _!rulhﬂﬁfnr

Fa L B e ]
7 - “.'u - wFALd.f LA LR L

“'L adakh Rupshu (4500 m),

A. tibetica Benth,
Ladakh (4500 m}.

YTappula heteracantha (Ledeb.) Gurcke
Kashmir {Zoji Pass 3300 m), Ladakh Road.

E. patula (Lehm.) Asch. & Gurcke
Ladakh {Tsako La 5000 m).

L. semiglabra (Ledeb.} Gurcke
Kashmir up to 3600 m,

Lasiocaryum munroi {C, B, Clarke) L. M, Johnston
Ladakh {6000 m), Rupshu,

¥.. densiflorum (Duthie} L. M. Johnston (Microcaryum duthieanum Brand)
Kashmir,

Pseudomertensia echioides (Benth.} Riedl [Mertensiy echioides (Benth.) C. B. Clarke]
Kashmir.

P. Kmhir':dmdes var. primuloldes (Decne.} Kazmi (Mertensia prinuloides C. B, Clarke)
as IT.

P. lahulensls (Brand) Kazmi {Lindeiofia lahulensis Brand.)
Lahul,
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GLOSSARY

Achene, a small dry, indehiscent 1-seeded fruit, vsually derived from a
single, free carpel.

Acorn, the characteristic fruit of an ogk, coutaining a single large seed

and enclosed basally in a cup-like structure.
Actinomorphic, radially symmetrical, with more than one plane of
symmetry.
Acuminate, the apex of a leaf narrowed and gradually tapering to a point.
Acute, apex ending in a point but not drawn out,
Adaate, fused with another organ.
Albuminous, with reserve food material in the endosperm of seeds.
Angiosperm, plant having the seeds enclosed in an ovary.
Anther, the part of a stamen containing pollen grains.
Auricled, with ear-like projections at the base of leaves, petals etc,

Awn, a stiff, bristle-like extension from the tip or back of a floral envelope
in grasses ot from fruits.

Berry, a fleshy fruit, usually many-seeded.

Bract, a reduced leaf-like structure enclosing or subiending a flower.

Bracteole, a small bract or bractiet.

Callus, a swollen area in general; the base of a flowering glume below the
point of insertion in a grass spikelet.

Calyx, the collective term for the sepals of a flower.

Campanulate, bell-shaped.

B At

Capitate, head-like or in a dense cluster.

Capsule, a dry, indehiscent fruit derived from a many-carpelled and
many-ovujed ovary.

Carpel, the constituent part of the ovary.

Carpophore, an extension of the receptacle between the carpels.

Caryopsis, ihe characteristic frwit of the Gramineae in which the ovary
wall and the seed coat are united.

Catkin, a spike-like inflorescence of usually unisexual Aowers.

Cauline, belonging to the siem or axis.

Cim;_tdncissile, dehiscing by a ring-like splitting, the top coming off like a
id.

Comose, with a tuft of hairs.

Connate, joined, generally applied to the fusion of organs of the same kind.

Connective, the part of the stamen holding together the two anthers,

Convolute, rolled inwards from one edge to the other,

Coralloid, coral-like.

Cordate, heart-shaped, the base of a leaf with a prominent sinus,

Coriaceous, leathery.

Corons, a ring or crown of scales, hairs or other appendages.

Corymb, an inflorescence in which the flowers of different ages come up
to about the same level at the top due to correspondingly varying
lengths of their pedicels,
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Figs. 1-8 & 35. Leaves: 1. An ovate leaf with ps, petiole; sf, stipule; sm, serrate
margin; a, acute apex. 2, A leal with ¢, cordate base; gc, acuminate apex, 3.
Leaf margin cr, crenate. 4. Leaf with sp, spinescent margin. 5. Leaf with ob, obtuse
apex. 6. A trifoliate Jeaf, 7. A pinnatisect leaf, 8. A pinnate leaf with #, rachis. 35. A
leaf of grass with sk, sheath; I, ligule and paralle! venation.

Figs. 9-15, 30 & 32. Inflorescences: 9. A raceme, br, bract, 10, A corymb, pe, pedicel,
il. An umbel (compound). 12. A head or capitulum (compositae), i.br. involucre
bract; re, receptacle; rf, ray floret; df, disc flowers. 14, A panicle. 15, A catkin. 30.
The spikelet of Cyperaceas, 32, A grass spikelet,

Figs 1620, 33 & 34. Flowers: 16. A flower with ¢, calyx; ce, corclla; an, anther. i7.
Long. sec. of a flower with superior ovary. 18. Long, sec, of a flower with inferior
Ovary, o, OVATy; rc, feceptacular cup; s, sepai; p, petal; f, filament; en, anther: sty
style; st, stigma. 19. Diagram of an actinomorphic (radially symmetrical) flower,

T T e ol Y P Etnd P T R N, U,

20, Diagram of a zygomorphic (bilaterally symimeirical} corolia. 33 & 34,

E
1. 70 B 1 Cereltas
o de i U oF ). A RAAZ . )
&

ruit of Umbellife e (crernocatp). 6.1

angﬁim} with » panpue, 22 4 ¢
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27, A cypeela
A
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.
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Crenate, with rounded teeth along the margin.
Cruciform, placed cross-wise.
Cuneate, narrowed at the base mpdcp-ﬂ'nnnpd

L L=tk 8 =3 91 LB, e

Cupule, a cup-like siructure derived fmm the coalescence of bractlets and

enclosing the basal part of fruit (acorn}.

Cyathium, the characteristic inflorescence of Euphorbig in which the
staminate flowers, each represented by a single stamen, surround a
single, central female flower and the entire group of these unisexual
flowers is enciosed in a cup-like involucre,

Cyme, an inflorescence in which the central or terminal is the oldest,

Cypsela, an indehiscent l-seeded fruit of the nature of an achene but
derived from an inferior ovary,

Thansnoecn tau mrmaaits moire (A0 lasvao Y huaok
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placed at right angles to each other.

Dentate, marginal teeth projecting at right angles to the margin,

Dirdelphous, stamens arranged in two groups, as in the Papilionoideae,
where one bundle consists of 9 stamens and the tenth stamen is free.

Dichetomous, forking with two equal arms at each point of forking.

Dicotyledons, flowering plants having 2 cotyledons in their seeds.

Didymous, in pairs or twinned.

Didynamous, in two pairs, the pairs not being of the same length (e.g. 2
long and 2 short stamens of Labiatae).

Dimerous, parts of the flower in two or muitipies of two.

Dioeclons, the two sexes being found on different individpals,

Dorsal, the side away from the axis or the outer face of an organ.

Drupe, a fruit in which a fleshy outer coat surrounds a hard inner coat
which encioses one or more seeds (stones).

Drupelet, diminutive drupe; a collection of drupelets is seen in a fruit like
that of Raspberry.

Ebracteate, without bracts.

Ensiform, sword-shaped.

Entire, withont teeth or divisions of any kind.

Epicarp, the outer coat of a fruit where the fruit wall (pericarp) consists
of more than one m.yE‘l’ of Zone,

Epigynous, above the level of the ovary as in the case of an inferior ovary

where the other floral parts are found on the rim of the calyx cup

which is adnate with the ovary wall.

Epiphyte, a plant nerched on another for support but not parasitic
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Ericoid, hablt of a plant growing in peaty sculs {heathers).

Fascicle, a close cluster or bundie of leaves or flowers.

Fastigiate, with leaves or branches closely pressed to the main axis.
Filiform, very slender, thread-like.

Follicles, dehiscent, many-seeded fruits derived from a single carpel.
Furtow, decply grooved or the striate part,
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Gamopetalous, with fused petals.

Gibbous, swollen on one plane, surface or side.

Glabrous, smooth, without any hairs,

Glochidiate, possessed of bristles or hairs with barbed tips.

Glume, one of the basal chafly structures of a grass spikelet.

Gynobasic, provided with an elongased or eniarged protuberance from the
receptacle {0 which the carpels are attached and the siylar base
adhering to the receptacular protuberance.

Gynoecium, the pistil or ths female part of the flower.

Halophyte, a plant growing in an area rich in salts or salt marshes.

Haustoria, the suckers of a parasite.

Hermaphrodite, both sexes preseat in the same flower.
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the cotyledons.

Imbricate, closely overlapping one another.

Indehiscent, not splitting open in the nsual way.

Inferior ovary, an ovary which is adnate to the floral cup (receptacular)
and the sepals, petals, stamens attached to the rim of the cup above
the level of the ovary.

Inflorescence, the arrangement of flowers on the flowering axes.

Keeled, with a ridge (the two anterior petals of a flower of the Papilio-

. .
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boat-shaped structure).

Labiate, with lips, f.e., in two dissimilar sets of structures like the petals
{Labiatag) where the two upper petals form one lip and the lower
three the other (bilabiate).

Lamina, the flat expanded portion of a leaf, the blade,

Latex, the milky juice found in plants.

Lemma, the lower bract enclosing the floral parts in grasses.

Ligulate, having a flat sirap-shaped corolla as in the case of ray florets of
the Compositae.

Lip, one of the two portions of a bilabiate corolia; the specialised petal
of the orchids (fabeﬂum}

Locide, the chamber in an ovary or an anther.

Loculicidal, dehiscing along the middle of each chamber of a fruit uerived
from an ovary of more than one fused carpels,

L‘llr;ll dull Un"nwnch or brownish,
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Lyﬂtl?r lobed along the margin of a linear {eaf with the terminal lobe

gest,

Mericarp, a portion of the fruit obtained by the splitting of the entire
fruit and each one of these portions has all the appearance of an
individual fruit (Umbelliferae).

Monocotyledons, flowering plants with one cotyiedon in their seeds.

Monoecious, the male and female flowers occurring on the same individual.

Muricate, surface with small, hard projections.

15
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Nectary, a nectar-secreting gland,

Nat, a hard, indehiscent fruit with one seed,

Nutlet, a diminutive nut; the indehiscent 1-seeded portions of the fruit
in Boraginaceae, Labiatae and others.

Ohcordate, heart~shaped with the attachment at the narrow end.

Obovate, egg-shaped with the broader end apical and the attachment at
the narrow end.

Obtuse, rounded or with a blunt apex.

Ovate, shaped like an egg in longitudinal sevtion with the attachment at
the broader end.

Ovary, the part of the female structure {pis#if) containing the ovules in an
angiospermous flower,

Ovule, the structure containing the egg which develops into a seed after
fertilization. o

Falea, the upper bract which along with the lower bract (lemma) encloses
the stamens and ovary in a grass floret.

Palmate, lobed or with leaflets arranpged like the fingers on a palm,

Panicle, a branched inflorescence of racemes, spikes ot ¢ymes,

Papillose, with small rounded projcctions.

Pappus, the modified calyx in the Compositae which may consist of a
tuft of hairs or scales or simple projections.

Pedicel, the stalk of an individual flower in an inflorescence.

Peduncle, the stalk of an inflorescence or that of an solitary fower.
Penicillate, brush-like.

Perennial, lasting for several growing seasons or years.

Pericarp, the wall of a fruit which is derived from the wall of the ovary.

Perigynium, a flask-shaped structure which encloses the ovary in Carex
Petal, the individual member of the corolla of a flower.
Pinnae, the leaflets of a pinnately ccmpound leafl

Pmnately compound, the leaflets distributed on either side of a common
axis.

Pinnatifid, divided in a pinnate fashion but the segments not separate
from one another.

Pinnatisect, deeply divided as far as the axis.

Placenta, the ovule-bearing part of the carpel in an ovary,

Plumose, bearing hairy structures as in a feather,

Pollinia, collection of pollen in a waxy mass.

Polygamous, bisexual and unisexual flowers on the same plant.

Polymorphic, cccurring in several forms.

Pome, the fruit of apples, pears eic., where the floral cup enclosing the
ovary forms the main part of the fleshy mass around the chambers
of the inferior ovary.

Posterior, the side towards the axis.

Pubescent, hairy,
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Pungent, sharp-pointed.

Raceme, an inflorescence in which the flowers are distributed on an
elongated axis with the progressively younger flowers found towards
the apex of the axis (indeterminate).

Rachilla, an axis of the second order in an inflorescence or a pinnately
compound leaf.

Rachis, the primary axis of an inflorescence or a pinnately compound
leaf.

Radical leaves, leaves arisinjg from the base, i.e., from the crown of the
IO0L.

Ray, the marginal part of an inflorescence {the head) in the Compositae;
the individual part of an umbel.

Receptacle, the part of the axis on which the floral parts are borne; the
apical part of the inflorescence axis which supports the flowers as
in the case of the Compositae.

Reniform, bean-shaped.

Rhizome, the horizontally growing underground stem; the rootsiock.

Rootstock, the rhizome.

Rosette, leaves arranged in a radiate fashion.

Rosulate, in rosettes.

Rotate, wheel-shaped; corolla with short tube ard spreading lobes.

Rotund, rounded in outline.

Sagittate, arrow-shaped; a triangular leaf with two acute lobes at the
base.

Salver-shaped, with a narrow tubular part which suddenly expands into
a saucer-shaped upper portion, e.g., the corolla of a Primula.

Samara, an indehiscent fruit with wing-like capansion.

Scabrid, with a rough surface.

Scape, an elongated flower-bearing axis arising from the tase and usually
leafless.

Scapigerous, bearing scapes.

Scar, the mark left on the seed at the place of attachment when it is
detached.

Schizocarp, a dehiscent fruit which splits info 1-seeded pottions.

Scorptoid, an inflorescence which has the general appearance of a coiled
structure before the flowers open (Boraginaceae).

Scree, generally applied to a mountain which has small, loose stones
which slide down when one walks on them.

Sepal, the individual members of the outer floral envelope, the calyx, in
a flower,

Septicidal, dehiscing along the lines of fusion of the carpels in a mulii-
ovuled ovary of more than one carpel.
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RerTw TR RAARE y tﬂ‘ﬂ-l LERALAAL,

Serrate, with teeth pointing upwards along the margin of a leaf.
Setulose, minutely bristled.
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Siliqua, the characteristic fruit of the Cruciferae in which a false partition
separates the two seed-bearing chambers and at the time of dehiscence,
the two valves fall apart feaving the central frame with the seeds
(replum).

Si wit} -

Spathe, a large foliaceous bract, generally coloured and enclesing an
inflorescence of the nature of a spadix (a spike with a fleshy axis).

Spike, an inflorescence of the general nature of a raceme but with sessile
fiowers.

Spikelet, the characteristic unit of inflorescence of the sedges and
grasses; a diminutive spike.

Spinulate, with minute spines or prickles.

Stamen, the male structure in a flower consisting of the stalk, the filament

Lo o ~Mae bianilic o somad ¢lan s tlme
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Staminode, a sterile stamen,

Stipule, an appendage generally occurring in pairs at the base the petiole
where it is attached to the main axis; in the Polygonaceae, the
stipules are fused to form a sheath around the node (ochrea).

Stolon, a prostrate stem-producing roots at the nodes and giving rise to
new stems or plants.

Style, the slender part of the pistil between the ovary and the stigma.

Superior ovary, an ovary which is free from its surrounding parts and
where the other floral parts are inserted around its base (fypogynous).
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Syngenesious, anthers cohering by their margins (Compositae).

Tendril, a twining or coiled structure seen in stems, leaves, leaflets of
climbing plants.

Tepals, floral envelopes which cannot be clearly differentiated as petals
and sepals.

Tereie, cylindric, circular in transverse section.

Ternate, in threes.

Tessellate, chequered.

Tetrameroas, parts of the flowers in fours or multiples of four,
Tomentum, woolly hairs.

Torulose, cylindrical with swollen portions at intervals.
Trimerous, parts of the flower in threes.

Umbel, an inflorescence in which the pedicels are of equal Iength and arise
from a common point,

Utricle, a fruit with an inflated pericarp and enclosing a single seed,

Venation, the mode of branching of the veins or of disposition of the
yeins jn a leaf.

Villous, with long weak hairs,

Yiscid. sticky.

Vittae, the aromatic oil containing tubes seen in the wall of the fruits of
Umbelliferae.

Zygomorphic, symmetrical in one plane only; bilaterally symmetrical.




Abies 9, I2

Acantholimon 14, 141, 142 ()
iycopodioides 141, 142
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Agonitum 53, 54, 55
balfourii 15, 53
chasmanthum 55
deinorrhizum 55
falconeri 15, 53, 55
hetcrophyllum 53, 55
kashmiricum 35
laeve 55
fycoctonim 55
moschatum 55
rotundifoliom 53
violaceum 1%, 33, 55

INDEX 219

{Syncnyms in italics)

Alligm 7, 183, 185, 184
blandur 18, 186
carolinfanum 16, 183, 186
fedschenkoanuim 186
govamanum 184
jacquemontii 186
oratum 186
prrevwalskianum 186
semenovii 186
strachevi 186
thomsonii 186
victorialis 183, 186
wallichii 186

Alopecurus 194, 196, 198
aequalis 194, 198
aristufaius 198
arundinaceis 158
himalaicus 198

Acronema 110, 112
tenera 112

Actaea 54, 55
spicala 53

Adonis 34, 55,
chrysocyathus 13, 16, 55

Adoxaceae 47, 115

Adoxa 116 {2)
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waschatellina 11

Agropyron 194, 197
canahcuiatum 197
caninum 197
cognatum 197 (2)
dentatum 197 {2)
himalayanum 197
intermedium 197

jacausmontii 197

jacquemo
repens 197
schrenkianam 197
schuganicum 197
striatum 198
thomsonii 198

Agrostis 194, 197, 108
alba 198
canina 198
gigantea 193
munroana 198
pilosula 198
stolonifera 198

Alchemilta 13, 92, 93
psilotoma 93

Aletris 188, 186
nepalensis 186
pauciflora 8, {86

Aleurites 177

Allavddia 137
slabra 137
aivea 137
tomentosa 18, 137
vesifta 137

-

£ 118
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Alyssum 69, 10
canescens 70,
Anaphalis 14, 123, 24, 127, 128
contorta 128
cuneifolia 128
nepaiensis 128 2}
anubigena 128
royleana 128
virgata 128

Androsace 9, 14 (2), 142 {2), 144 {2}
aizoon 144
chamagiasme 16, 142, 144
globilera 16, 142, {44
mucronifolia 144
muscoidea 144
poissonii 16, 142, 144
rotundifolia 144
sarmentosa 144

enmpnrvu_rnlﬂai: 144
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septentrionalis 144
villosa 16, 142, 144

Anemone 13, 54, 55
afbana 55
narcissifolia 17, 51, 535
obtusiloba 18, 51, 55
pulsatilia 55
ruptcola 8, 55
tewrasepala 51, 55
vitifolia B

Anpgelica 112 (2}
glauca 112

Angiosperms

Anoplocaryum 153, 154
brandisii 154

Auntennarfg nana 132

Anthriscus 110, 112
nemerosa 112

Aphragmus 68, 70 (2}
himalaicus 70
obscurus 70
oxycarpus 70

Apinaceae 108
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Aquilegia 51, 54, 57
fragrans 57
jucunda 57
meorereftiang §7
nivalis 57
pubiflora 17, 57

salsoleides 129
sieversiana 129
Sricta 128

Aruncus 92, 93

dioicus 93

virlraris 57 (%)
Arabidopsis 70, 71
himalaica 71 {2)
mollissima 71 (2)
thaliana 71
Arabis 14, 68 (2), 70, T1
amplexicaniis 71
auricufata 71
plabra 75
glandulosa 71
pierosperma 71

tenuirostris 71
tibetica &8, 71
Araliaceas 45, 115

Aralia 115
cachemirica 115

Asclepiadaceae 46, 147
Asperugo 153, 154

Drocumbens 154

Asperula 118 {2)

brachyacantha 118
cynanshica 118

Asteraceae 123
Aster 7, 13, 124, 128, 129

albescens 129
asteroides 129

diplostephioides 18, 129

falconeri 129 (2}
indamellus 125
laka 129
mollinzseonlus 129
Ppseudamellus 129
stracheyi 129

Arceuthobium 48, 174, 177
minutissimum 176, 177
oxycedri 176, 177

Archangelica 112 (2}

himalaica 17,112
n}ﬁﬂmﬁv 112

Astragalus 8, 9, 13, 14, 83 (3), 85 ()

tibeticus 129
thomsonii 129

adesmaefofius 86
aegacanthoides 86
amberstianus 86

Arctium 126, 128

lappa 128 cicerifolins 87
Arcyosperma 6%, 71 ciliolatus 87
primulifolivm 71 coluteocarpus 84
o Acenaria913,14,48,76,77@) 78 gemsfores®
ciliolata 78 i
festucoides 76, 77, 78 B e s
Joliasa 79 ﬁ;rdei P
glandulifera 76, 78 himalayanus 86
yatirdat i 1 hoffmeisteri 86
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mmnselformis T8
perlevis 76, 78
serpyllifolia 78
stracheyi 76, 78
Arnebia 154
benthamii 152, 154
euchroma 154
guttata 154
tibetana 154

Artemisia 9, 123, 124, 127, 128, 166
biennis 128
desartorurm 128
dracunculus 128
edgeworthii 128
falconeri 128
laciniata 128
macrocephata 129
maritima 129
minot 129
moorcrofiiana 129
sacrorum 129

candolleanus 86
chlorostachys B3, 86

ladakensis 86
leptocentrus 86
lessertivides 86
macropterus 86
maliacophylius 86
maxwellii 87
melanostachys 35, 87
multiceps 86
munrs 85, 87
nivalis 87

oplites 87
oxvodon 87
pindreensis 87
polyacanthus 57
prainii 87
rhizanthus 87
stricius 8, 86
strobiliferus 87
sabulartus 87
subuliformis 87
thomsonianum 87
tibetanus 87



HIGH ALTITUDE FLOWERING PLANTS

iribujifolius &7
webbianus 37
zanskariensis 87
Atriplex 172 ()
crasgsifoliz 172
Awropa 157 (2)
acurninata 157 {3)
Avena arneq 205
asmera 201
clarkef 205
pratensis 201
slspicata 205
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amaranthoides 172

B

Balsaminaceae 45, 82
Rarbarea 13, 70, 71
intermedia 7}
yulgaris 71
Batrachium 34 {2), 57
Mavidoem 57
Berberidaceas 44, 59
Berberis 9 (2), 13, 59, 60 ()
garhwalensis 60
jasschkeanz 59, 40
kashmirana 60
kumaonensis 60
ulicina 59, 60
urmbellata 60
zabeliana 60
Bergenia 100 ()
stracheyi 18, 100 (2)

Tratiilacaga AQ 1782
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Betula 12, 103, 178 (2)
jacquemoitiizia 178

utilis 9 (23, 140, 178 (2)
Bicbersieinia &1, 82
odora, B, 82
ermoddi 81, 82
Boragingceas 8, 44, 132
Boschniakia 166 (2)
himalaica 166
Brachyactis 128, 129
menthodora 129
robusta [30
royfei 130
ftbross 130
Brachypoedium 198
sylvaticum 108
Brassicaceae 68
Brays 68, 69, 70, 72
alpina 70, 72
thomsonii 72
Briza 196, 198
media 198
Bromus 104, 108
arvensis 198
aper 108

crinitis 198

graciilimus 198
mnermis 198 (2)
japonicus 198
oxyodon 194, 199
ramosus 199
stenostachyus 199
tectorum 199
Buplenrum 110 {2), 113
aitchizonii 113
Falcatum 113
longicaule 110, 113 (2)
thomsondi 113

C

Calamintha clinopodium 169
iimbrosa 168

Calamogrostis 197, 199
ernodensis 18, 194, 199
garhwalensis 199
Httores 199 ()
minraang 198
pilosila 198
pseudophraginites 199
turkestanica 199

Callianthemum 13, 54, 57
cacherniviantn 57
pimpeneltoides 57

Caltha 14, 54, 57
palustris 14, 33, 57

Campanulaceae 47, 137

Campanula 137 {2), 139 (2}
argyrotricha [3%
gristata 139
casfunitiana [37,
colorata 137, 13
latifolia 139

Caprifoliaceae 47, 116

Capseila 68, 72
bursa-pastoris 68, 72
elliptica T2
procumbens 72
ithomsonii T2

Trm
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Caragana 9, 12, 14, 33 (3, 85, 87

crassicantis 87
cuneata 83, 87
gerardiana 87
nubigena 87
polyacantha 87
pygmaea B3, 87
Cardamine 13, 70, 72
impatiens 72
inayatii 72
macrophylla 72
Pratensis V2

Carduus 124 (23, 126, 130
nutans 124, 130
thomsonii 124, 130

Curex 8, 13, 190 {2)

alpina 191
atrata

221




222 M, A. RAU

atrofusca 190, 191 Cheiranthus albiflorus 72
korii 191 himelayensis T2
cruenta 191 stewgrrif 13

curta 191 Chenopodiaceae 48, 171

duthiel 191
- erestrtatr Chenopedivooy¥xn

Jerruzineg 191 album 172
Hava 192 Blitwm 173
haematostoma 191 botrys 172
hivtelfa 192 foliosum 173
incurva 191 glaucum 173
kashmirensis 191 hybridum 173
lehmannii 131 Chorispora 68(2}, 72

Mmearis 193

maritima 191 :ﬁ;;.lll&s%zs . 68,72
melanantha 190,191

microgiochin 191 Christolea 68, 70, 72
moorerefiii 191 albiflora 72

mrunroi 191 crassifolia 72,

nivalis 190, 191 himalayensis 8, 9, 68, 72
notha [91 lanuginosa 72

nubigena 191 parkeri 72

obscura [91 scaposa 73

orbicularis 191 stewartii 88, 73

pamirensis 192

bt Chrysanthemupt 127, 130
parva 192 pyrethroides 130
philocrena 192 richterig 130
plectobasis 192 tibeticumn 130
pseudofoetida 192 .
rigida 191 Chrysospienium 48, 99, 100
rostrata 192 carnosum 101
setosa 192 tenellum [01
steﬂﬂﬁh}fl%ﬂg 2192 trichospermum (01
stracheyi .
supina 192 Cicer 83, 39
tristis 192 soongaricum §, B9
uxtulata 193 Cicerbita 126, 130
viigariy 191, 192 cyanea 139
. lessertiana 130
Carpinus 178 macrerhiza 8, 130
Carum 110, 113 rapuncuioldcs 130
carvi 1‘1 3 viglaefoliz 130
Cimicifuga 54, 57
—%@M%WMV
Cassiope 140, 141 ; 1 4%
fastigiata 140, 141 Circacasicraceac 48, B0
) Circaeaster 62
Castgnea sativa 1718 agrestis 60, 62
Catabrosa 196, 199 Cirsium 123, 124 (2), 130
aquatica, 199 arvense 124, 130
nutans 199 falconeri 130
sikkimensis 199 mvalucratum 124
verutum 130
Cedrus § wallichii 124, 130
Centianaceae 147 Clematis 51 (3), 53, 87
Cerastium 13, 76, 77, 78 barbellata 31, 57,
cerastioides 78 montana 19, 51, 57
dahuricum 78 arientalis 51, 57
thomsoniz 78 Clinapodium {68(2)
trigyanrt 78 umbrosum 168
vuigatum 78 vuigare 169
Chaerophyllum 116, 113 Clintonia 185, 187
reflexom 13 alpina 185, 187

villosur 113 udensis 187
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Chicus 126

arvensis 130
Jalconert 130
volucratns 130
wallichii 130

Crambe 64, 73
cordifolia 73

Crassulaceae 44, 103

Cremanthedium 127, 130
decaisnei 13

223

Cochlearia 69, 73 nanum 8, 131
scapifiora 73 Crepis 126, 131
Codoncepsis 137, 13%(2) glawea 137

ovata 19, 137, 139
rotundifolia 139
Caipodium 194, 196, (99
hitnglaicum 199

rutans 199
Compositae 7, 47, 123
Convohaitaceae 46, 156
Corallothiza 182 {2)

trifida 182
Cortis 112, 113

Cortusa 144 {2), 145
himalaica 145
matthioli 145

Corydalis 8, 14, 19, 64, 66
adigntifelia 66
boweri 46

cashmeriana 13, 19, 64, 66

clarkei 66

crassifolia 6
crassissima 19, 84, 66
erithmifoliz 66

glamerata 136 (2
gracilfimea 137
kashmirica 131
multicaulis 131
naniforma 131
sfoficzkae 131
renuifodia 137

Cruciferae 7, 44, 63

Cuscuta 46, 156, 157
capitata 157

anrnmaa [R7T
Ucpea 1)

Cyananthus 21, 139 (3)

finifolius 139
lobatus 21 (2), 119
microphyilus 139

Cynanchum 147 (2)
auriculafum 147
heydei 147

Cynoglossurn 152, 153, 154

nervosum 154
wallichii 154
Cyperaceae 8, 49, 190
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lindiel 113 g

diphyila B6 elegans 21, 182

elegans ff himaizicum 182
ﬂabcllz;i 66;; 6 macranthum 182
gortschakoy

govaniana 64, 66
meifolia 66
maorgroftiana 66
nana 66 (2)
pauciflora 66
ramosa 66
rutaefolio 66
sikkimensis 6
stricta 66
thyrsiflora 66
VAgInans o4, OO

Corylus 1738

D

Dactylis 154, 194, 156
glomerata {99

Danthonia 13, 14, 196, 199

cachemyriana 199 {3)

exilis 199

himalaica 203

schneideri 199 (5
Delphinium 53, 54, 57

brunonianum 57
caernietim 57

Cotoneaster 92, 93 ()
acuminatus 93
brandisii 93
cashmeriensis 93
duthieanus 93
falcomeri 92
garhwaiensis 93
microphyilus 93
prostratus 93
rotundifolius 93

Cotyledon oreades 105

Cousinia 124, 126, 130
thomsondi 124, 130

cashmerianum 21, 53, 57

densifloram 53, 57

kumaonense 38

pyramidale 21, 57

roylei 57

vestitum 57
Dieschampsia 196, 200

cacspitosa 194, 200

Descurainia 70, 73
saphia 73

Deyenxia 197, 200
arundinacea 200
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compacta 200
holcifariis 200
pulchella 206

crrahracsarna FH
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syfratica 200

T e -

Dianihws 76, 77, 76
angulatus 73

Dicotyledons 43, 44
Dipsacaceae 47, 121
Dipsacus 121, 122 (2)

i nsrasi o 'I'.l'l 171%
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mitis 122

Doronicum 127, 131
falconeri 131
roviel 131

Draba 13, 14, 68 (2), 69, 73
afping T4
altaica 73
amoena 73
cachemirica 73
faiconeri 73
ffﬂdml‘z:msi.r 73
S.I'{-I'LJ'IJHJ FD, F‘i
glomeraia 73 {1
gracillima 73
lanceolata 73
lasiophytla 73 {2)
Neearis 74
ludlowiana 74
nubigena 74
plgae 74

M. A, RAU

daburicus 200

Anouretomhoa
A XIAWII A LW

natans 2
sibiricus 2}

Ephedra 9, 12

Epilobium 7, 106 (2), 107 (2)
amurense 107
angustifolinm 106, 107
brevifolium 197
cylindncum 107 (2)
gl&male 107
hirsuium 07 {2)
lanfunum 122, 1046, 107 ()
lMulil L'Ul
leiophyllum 107
1a w10
I'\-'luﬂwllll“ill AL

minutiflorum 108

ﬂw'mtn"fﬂ frrrm fn'?
ariganio

palustre 108
pseadobscurum 108

rhmchc«spcrmum 107, 108
rereum 107, 108 (1)
royleanum 107, 108
sikkimense 108
stracheyanum 107
reteagonum WYY {2)
williamsii 108

Eremopoa 196, 200
persica 200
soongarica 200

Eremurvus 185, 187
himataious 22 187

oreades 68, 74
radicans 74
satosa 74
stenocarpa 74
tibetica 74
trinervis 74

Ericaceae 44, 45, 46, 140

Erigeron 124, 127, 131
alpinus 131 {4)
andryaloides 131
bellidicides 131

Dracecephalum 168, 169
heterophyllum 169
nutans 169
speciosum 169
stamineum 169

Dubyaea 126, 131

ellisii 131
menticolus 121
muitiradiatus 13}

Eriophorum 190 (2], 192
micrestachyum 194G, 192
scheuchzers 192

hispida 13§
Dathiea 194, 200
bromoides 200

E

Eritrichivm 152, 153, 154
manroi 156
basifixum 154
nanam 154
pustuiosum 154
H"I ﬂl‘l‘lﬂ‘l]“} !5FI

Echinops 124
Eckinosperminn barbaturr 155
Elaeagnaceae 48, 176

Eleocharis 190, 192
palusiTis 192

rupcstre 154 (2
spathulatum 154
serictum 154
Eradium 8§t {2), 82
tibetanum 81, 82

quinguefiora 192
uniglumis 192
Elsholtzia 168, 169
densa 169
etiostachva 169
strobilifera 169

Elymus 194, 200

Erophilz 69, /4
varma 74
vifgaris 14

Ervsimum 70, 74
hieraciloliom 74
pachycarpum 74

Euphorbiacese 48, 177
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Euphorbia 177 (3}
hispida 177
kanaorica 177
pilosa 22
sharmae 177 (2)
stracheyi 177
thomsoniana 177
tibetica 177 (2}
wallichii 13, 177

Euphrasia 158, 160, 161
himalaira 158, 161
jaeschkei 161
kashmirana 16§
officinalis {58
paucifolia 161
platyphyllz 161
schlagintweitii 158, 161

Eurptia 172, 173
cetatoides 173

Eutrema primulaefolium 71

3

Fabaceae 83
Fagaceae 49, 178
Fagus sybvatica 178
Fagopyrum 173

Ferula 108, 112 113
jaeschkeana 110, 113

Festuca 196, 200
kashminana 200
lucida 200
nitidula 200
rubra 200, 20]
sibiriea 201
valesiaca 194, 201

Fragaria 92 (2), 94
daltopiana 94
vesca Od

Fraxinus 146 (3)
excelsior 146
floribonda 146

Fritillatin 184, 187
oxypetala 28, 187
roylei 187
stracheyi 187

Fumariacese B, 45, 64

G

Gagea 13, 186, 187
lutes 187

Galium 118 ()
acuturn 118 (1
anparine 118
asperifolium 118
exile 118
paradoxum 119
serpylloides 119
ticorne 119
verurm 119

Gauoltheria 140 (2), 141
trichophylla 22, {40, 4|

Gentianaceae 8, 46

Gentiana 8, 14, 147 (2), 149 (2)
algida 149
aquatica 149
argentea 149
aurea 149
toreatis 149
cachemirica 149, 130
capitata 149
carinala 149
coronata 149
crassuloides 150
dahurica 150
deciembens | 50
daetonsa 47, 150 (2)
infelix 150
kurnaoncnsis 150
kurrao 147 (2), 150
levcomelaena 150
marginata 150
moeorerafttang V30 (2
ornata 150
prosfrata 150
recurvaia 150
stipitata 23, 147 (2}, 150
tenelfa 147, 150
tetrasepala 150
thianschanica 150
tubiflora 150
venusta 23, 147 (2), 150
Gentianella $47, 149, 150
aurea 150
borealis 50
maddenii 150
moorcroftiana 150
pedunculata 150

Geraniaceae 44, 81

Geranium 81 (3), 82
collinum 23, 81 {23, 82
grandiflorum 82
grevilleanum 82
kishtwariensis 82
pratense 23, 81 (2), 82
sibiricumn 82
wallichianum 82

Geumn 92, 93, 94
elatum 92, 94

Glaux 48, 144, 145
maritima 1d4, 145

Ghyvceria thonsonii 200
Gnaphalium 127, 132
stewartii 1372
Goodyera 181, 182 (2)
fusca 182
Gramineae 7, 49, 193
Grossutariaceae 4%, 103

Gueldenstacdtia 86, 89
hitnaleica 8, 89

225
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Gypsophila 13, 76, 77, 78
cerastioides 78
sedifolia 78

H

royliei 155
stewartit {55
uncinata 24, 155

Halenia 149 €2}, 151
elliptica 151

Haferpestes 54, 58
saymentosa 58

delmemmie &0

tricuss Sa

Haloxylen 172 (2), 173
thomsonii 173

Hedinia tibetica 72
Hedysarum 85, 89

nsrrnun'lmd.m 29

LA 1o AR LR PR )

cachemlrlanum 24, 89

cashmerianum 84

kumaonense 59

laxiflorum &9

microcalyx 89
Helictotrichon 194, 201

pratense 201

virescens 14, 201
Hemiphragma 160 (2), 16t

heterophyiium Z4, 138, i6i
Heracleum 110, 112, 113

brunonis 10, 113

candicans 113
thomsonii 8, 110, 113 (2)

duthiei 182

fallax 182

monorchis 182
Heteropappus 127, 132

holohermaphroditus 132

semiprostratus 132

Hevez 177
Hierochloa 13, 195, 196, 201
[axa 23, 194, 201

Hi hae 176
pi:'?!gmnoides 178 {2)
tibetana 176

I R tAn o AT
lllpl.!ul Il Clrbathlyr °T F y

Hipparis 16
vilgaris 106 {2)

Hordeum 197, 201
turkestanicum 201
vulgare 201

Hyoscyamus 157 (2)
tiger 157 (2}
I

Iheridelin andersoni 15

M. A. RAU

TImpatiens 83
amplexicaulis 83
gigantea 82, §3
glandulifera 83
roviei 82, B3
thomsonii §3

grandifiora 25, 132
obtusiloba 132
rhizocephaioides 123, 132
royleana 132

Iridacea: 49, 183

Iris 183

hockeriana 183

kumnaonensis 13, 25, 183
Tsopyrum grandifforum 29, 58

microphyllum 58,

J

Jaeschkea 149 (2), 151
gentianoides 151
latisepala 151
oligosperma 151

Juncaceae 49, 188

Juncaginaceas 49, 189

Juncus 188(2)
bracteatus 188
bufenivus 188

Fﬂl‘lﬁl!ﬂ ha 1k 1 RR

grisebachii LR8
himalensis 158
lampocarpes 188
leucanthus 188
leucomelay 14, 188
membranaceus 188
sphacelatus 188
triglumis 189
Juniperus 9, 12 (2)
oxvoedrus 176
Jurinea 126, 132
ceratocarpa 132
macrocephala 132

K

Kobresia [3, 190(2), 92
capillifolia 192
dithiei §90, 192
foliosa 193
taxa 193
macrantha 93
nepalensis 193
nitens 193
pamircalzica 193
pygradea 193
royleana 190, 193
scheenoides §90, 193
trinervis 193

Kochia 172, 173
odontophora 173
prostrata 173
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Koeleria 196, 200
argentea 201(2)
cristata 201
gracilis 201

Koelpinia 126, 132
linearis 132

1

Labiatac &, 47, 167

Lactnea dubyaea 131
haslala 130
macrorhiza 130
rapinciioides 130

Lagotis 13, 164 (2)
cashmiriana 25, 164(2)
elobosa 164(2)
kunnawarensis 164

Lamium 148, 149
rhomboideum &, 12, 26, 169

Lencea {60, 161

tibetica 160, 16!
Lappula 153, 153

barbata 155
Leguminosae 8, 45, 83
Lentibulariacene 47, 166
Lecntopodiom 13, 14, 123, 127,132

alpinum 132(2)

hitnafayanum 24, 132

leomopodinum 132

natum 132

stracheyi 132
Lepidinm 69, 74

capitatum 74
Lepyrodiclis 77, 78

holsteoides 73
Leucopoa 197, 201

albida 194, 201

Linum &1
perennc §1(2)
usitatissimurn 81

Eloydia 184, 187
alpina 187
seroting 187

L.olium 201
perenne 204

l.omatogonivm 149 {2}, |51
carnthiacum 27, 151
coeruleum {51
spathulata 151
thomsonii 151

Loniceta 9 (2%, 116(3), 117
alpigena 117
angustifoliym 117
asperifolium 1§7
gluoen 117
heterophyila 117

mmidn 117
NMPE v f

hypoleuca 117
microphyihig 117
myttillus 117
chovata 117
purpurascens 117
parvifolia 157
auinguelocularis 117
rupicola 117
semenovii [17
spinosa 116, 117

Lizowneo 1

'ﬁﬁbumnn 117
Loranthaceae 48, 176
Lotus 85, 89

corniculatus 89
Luzula 188, 189

campestris 189

spicaia {89
Lychnis 16, 77(2), 79

aperala 79

brachypetala 77, 72

227

Ligularia 124, 127, 134
amplexicaulis 26, 24, 134
arnicoides 124, 134
Jacquemontiana 134
sibirica 134(2)

Ligusticum 110, 112, 114
daucoides 114
thomsonii t14

Litiaceae &, 49, 183

Liliuen 183, 185, 187
polyphyllum 26, 183, 187
Limosalla 160, 161
aquatica 160, 161
Linaccac 44, 8|

Lindelofia 152, 153, 155
anchusoides 155
benthamit 155
lahulensis 155
longifiora 26, 152, 155
spectabilis 26, 155
stylosa 155%

himalayensis 79
mdica 79
macrorhiza 79
nigrescens 79
rtans 79
pilosa 79
Lyania 140, 141
villosa 141

M

Macratomia benthamii 152, 154
perennis 154

Malaxis 1R2()y
muscifera 182
Malcolmia 70, 74
alricana 74
Manihot 177
Marrubium 168, 169
lanatum 169

Mattiastrum 153, 155
himalayense 155
tibeticunt 155
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Meconopsis 62{3}, 64
aculeata 27, 62, 64

M. A. RAU

connata 28, 169
discolor 169

Tatifolia 64
napaufemfs 64

[T Y

[.Id.l.li.t.-l..l.l.illﬂ. U‘l

robusta 27, 64

Medicago 83, 83, 39
falcata 83, 89

Tozansinlion U‘ﬂ
llllJl.l] ll.lﬂ or

Megacarpaea 65, 74
polyandra 27, 74
Melilotus 83, 85, 39
officinalis 83, 89
Mentha 167, 168, 169
longifoiia 169
syivestris 169
Mertensia 154, 155
echioides 155
primuloides 155
racemosz 155
Microcaryum 153, 155
diffusum 155
duthieanum 155§
pygmacum 56
Microglossa albescens 129
Microgynoeciom 172, 173
tibeticum 173
Microschoetius 190, 193
duthiei 193
Microsisymbrium 70, 75
axillare 75
Microstylis muscifera 182
Microula 153, 156
benrhamii 156
tibetica 152, 156
Milium 197, 201
effasum 201
Milula 7
Minuartia 48, 76, 77(2), 79
biflora 79
lineata 79
Monocotyledons 44, 49
Morina 121{2, 122(3)
coulteriana 28, 122(3)
lchmanniana 122
longifolia 28, 122(2)
Myosatis 152 (2), 154, 156
arvensis 156
caespitosa 156
ﬂ;‘l"l‘l:\uﬂ 156
Myricaria 9, BO 8t
Elﬁpﬂr& W, ﬂ'l.
germanica 80, 81

N
Nardostachys 11%3)
jatamansi 119(2)

Nepeta 167, 168, 169
clarkei 169
coerulescens 169

duthiei 169

ermstachya 170
______ E e B R o

I.I(MUS# 10! kiU

glutinesa 170

runninmas 78 1687 17T
BUYLILIIIEG 20, 1537, a /%

kokanica 170
laevigata 170
leucolaena 170
linearts 170

longibracteata 167 (2), 170

nivalis 167, 170
raphanorhiza 170
salviaefolia 167, 170
spicata 167, 170
suping 8, 170
thibetica 167, 170
Nomocharis 188, 187
nand
oxypetala 28, 183, 187

0

Oenothera 106
Oleaceae 48, 146

Onagraceae 45, 106

Onosma 153, 156
hraﬂmmm 156

echioides 156
etnoeti 156

hispida 29, 152, 156
Orchidacens 49, 181

Orchis 12, 181, 182, 183
chusuga 183
habenaricides 183
latifolia 29, 181, 183
spathulata 183
stracheyi 183

Oreogenia 153, 156
munroi I56

Origanum 168, 170
vulgare 167, 170

Orinus 196, 201
thoroldii, 194, 204

Orobanchacene 47, 166

QOrobanche 166 (1)
cernug 166
epithymum 166 (2)
hansii 166
kashmirica Ja6
solmsii 166

Oryzopsis 202
brachyclada 202
fasciculata 202
gracilis 202
lateralis 202
molinoides 202
mutitoi 202

Osmunda (strum) 13
claytoniana (nu) 13
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Oxygraphis 54, 58
glacialis 58
polypetala 58

Oxyria 174(2)
digyna B, 174(2)

Onytropis 83, 85, 86, 89
cachemirica 89
collettii 89
lapponica 90 (2)
microphylla §2
mollis 20
tatarica 90
thomsonii 30

Oryzopsis 197
F

Papaveraceae 44, 62

Papaver 62(2), 64

Paracaryum glochidiarum 24, 155
himalayensis 155
tibeticum 153

Paraquilegia 14, 54, 58
anemonoides 29, 53, 58
microphylla 58

Parietaria, 178(2)
debilis 178

Parnassia 100{%), 10t
affinis 101
kumaonica 101
nubicola 14, 29, 100, 10}
ovarg H
pusilia 101

Parochetus 85, 90
communiz 9

Parrya 68, 70, 75
lanupingsa 72
macrocarpa 75

albida 161
bicarnuta 161
brevifolia 161
brunoniana 161(2)
heydej 161
hofimeisteri 30, 161
hookeriana 162
kashmirana 142
longiflora 162
mactrantha 162
molhis 142

nodosa 158, 162
pader] 158, 14
ophiocephala 158, 162
pectinata 10, 163
porrecta 162

punctata 14, 100, 158, 1562
purpurea {62

pycnaniha 162
pyramidala £38, 162
rhinanthoides 162({3)
rovlei 158,162

stewartii 162

svenhedinii 158, 143
tenuirostris 163
trichoglossa 163
tubiffora 162
versicalor 162
Pentrisetum 194, 202
flaccidum 202
lanztom 202

Phippsia himeldaica 199

Phleum 196, 202
alpinum 13, 202

Phlomis 167, 168, 170
bracteosa 30, 170
setigera 170

Physochlaina 157(2)
praealta 8, 157(2)

Peicea 9

Picrorhiza 158, 160, 163

3 80 1

koirring 2
AUToog &, SI, §2%, 1

Fieris villosa 141 .
FPimpinella renera 112
Pinguicula 166(2), 1671
alpina-14, 31, 166, 167
Pinus 9
wallichiana 174

Pituranthos 130, 114
thomsonii 114

Plantaginaceae 46, 171

Plantago 13, 171(2)
brachyphylla 171(2)
major 171(2)
ovata t71
tibetica 171{2)

Plewropyne carimtbioca 27, 151
sparhulata 151
thomsonti 154

Pleurospermum 108, 112, 114

benthamii 114
brunonis 114
candollii 31, 108, 114
corydalifolium 114
densiflorum 114
dentatum 114
govaniaom iid
hookeri 114
pulchrum 114
pulszkyi 114
steliulaium 114
stellatum 114
stvlosum (14

Plumbaginaceae 46, 141
Poaceae

Poa 13, 194, 136, 202
alpina 13, 202
angustifotia 202
annua 202
arariica 202
bactriana 202
bulbosa 202

&3
fr k)
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calliopsis i94, 202
falconeri 202
3 e Yil]

Potamogeton 189(2)
natans 189
p.mtinatlm 189

jannsarensis 203
Loelzii 104, 203
lahulensis 203
nemoralis 203
nepalensis 203
pagophila 203
persica 200
polycelea 203
pratensis 202, 202
pseudamoena 194, 203
rhadina 203
sikkimensis 203
stapfiana 203(2)
sterilis 203
stewartiana 203
supina 203
tibetica 203
tremuia 203

Podophyllum 39, 60(2)
emodi 60
hexandrum 60{2)

Polemoniaceae 46, 131

Polemonium 151, 152
coeruleum 152(2)
olygonaceae 8, 4B, 173
Polygonaturn 187
hookeri 187
verticillatum FR7

Polygonum 8, 14 (2), 173(2), 174(3), 185
affine 32, 174(2)
alpinem 174
amplexicaule 174
aviculare 175
cognatum 175
deficatulom 175
filicaule 175
glaciale 175
islandicum 175
macrphgllum 175
moiliasforme 175
numnularifelium 175
paronychioides 175
perpusilium 175
persicaria 175
plebejum 175
polyenemoides 175
polystachyum 32,174, 175
rumicifolium 175
sibiricum 175
sphaerostachyum 173
tortucsum 175
tubuolosum §735
vaccinifolium 174, 175
vivipaurm 174, 173

Populus 179(3)
balsamifera 179

Potamogetonaceae 49, 189

Potentilla 8, 12, 90, 92(2), 93, 94
albifolia 97
ambigua 92, 94
anserma 94
arbuscula $4(3}
argyrophylla 32, 52 94
atrosanguinea 32, 90, 94
biflera 94
bilurca %4
coliettiana 94
curviseta 94
desertorum 94
doubjouneana 94
eriocarpa 94
Fruticasa 94(3)
Juilgens 33, 92, 94
eelida 96
leschenaultianz 94
leuconota 96
micrephylla 92, 96
monanthes 96
mooNiang 94
multifida 8, 92, 96
pepalensis 92, 96
nivea 96{2)
ochreaia 94
penduncularis 96
perpusifla 97
polyphylla 96
pteropoda 86
purpurea 97
salesoviana 96
salessovii 96
saundersiana 96(2)
fericeq 96
sibbaidi 97
sieversiarng 94
thomsonii 96

Prangos 112
Prenanthes viclaefolia 130
Primulaceae 8, 46, 47, 142

Primula 8, 13, 14, 142, 144, 145
denticulata 142, 145
duthieana 143
edgewurthu 145
etliptica 145
glandulifera 145
heydei 145
imvalucrara 1435
macrophylla 33, 142, 145
minutissisna 142, 145
mooercroftiana 145
muneoi 142 145
obtusifolia 145
peticlaris 145
primmulina 145
piisitla 145
reidii 33, 145
reptans 146
rosed 142, 145
rotundifolia 146
schlagintweitiana 146



HIGH ALTITUDE FLOWERING PLANTS

sibirica 146
stoartii 33, .
traillii 146
Prunus 92, 93, 96
jacquemontii 96
Psepdedanthonig 194, 203
himalaica 203
Pterocephalus 12202}
hookeri 122

Pierocyclis angeticoides 114

distans 203
himalaica 208
kashmiriana 204
stapfiana 204
tenuiffora 204
thomsonii 204
Pyrola 44, 140, 141
Pyrus 92
karakoramica 141
rotundifolia 140, 141

Q

Quercus 49, 178, 179
semecarpifolia 9, 175(2)

R

Ranuncuiaceae 8, 44, 45, 48
Ranunculus 13, 14, 51, 54 (2), 58
aguatilis 31, 58

byl L
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cymbaiarine 58
hirtelius 51, 58
hyperboreus 8, 51, 59
laetus 59
lobatus 51, 52
munroanus 53
pulchellus SE, 55
pygmaeus 8
radicans 59
Raphanus 68, 75
sativus 68, 75
Rhododendrom 9, 46, 140(2), 141
anthopogon 12, 149, 141
barhaeum 141
campanulatum 9, 103, 140, (41, 178
lepidotum 140, 141
nivale 141
Rheum 173, 174, 174
emodi 176
spiciforme 176
tibeticum 176
webbianum 176

Rosa 92, 93, 96

231

g}
lutea 92
macrophylla 92, 96
sericea 92, 96
webbiana 92(2), 96

Rubia 118, 119

Rubiaceae 47, 112
tibetica 118, 119

Rubus 92, 93, 97

lasiocarpus 97
niveus 97(2)
pedunculosus 97
purpurens 97
saxatilis 97

Rumex 173, 174, 176
acetosa 176

5.

Sagina 76, 77, 79
procumbens 79
saginoides 79

Salicaceae 49, 179

Salix 9, 179(3)
coesia 181
daphncides 179
denticulata 181
divergens 181
flabellaris 181

Ferptionnlaen 121
AU LWLILAO Ll

hastaia 181
kareliniz 181
lindleyana 181
oxycarpa 18]
pycnostachya 181
sclerophylia 181
sericocerpa 1719
wallichiana 181
Salsola 172, 173
collina 173
Salvia 168, 170
campannlata 170
hians 170
Sanicula 110, 114
elata 114
ewrapea 114
Saussurea 8, 123(4), 126, 134
atkinsonij
bracteata 134
candolleana 134
candotleana 135

clavksl 134

Ribes 103(2) deltpidea 134
emodense 103(2) denticnlata 114
glaciale 103 falconeri 134
gmssufag%:alﬂl fastnosa 134
nigrum glanduligera 134
orientale 103 halodes 134
righrym 103 B minhor

wva-crispa 103
Rosaceae 8, 45(2), 90

ossypiphora 14, 33, 123, 134
3 an::ilzlifnlia 14, 123, 134
ookeri 134
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hypoleuca 134

jacea 134

keenthiang 134

lappa 123, 135
leontodontoides §, 134
obvallata 35, 123, 135
piptathera 135

M. A, RAU

Scrophularia 160{2), 163
calycina 163
decomposita 183
deniata 163
edeeworthii 163
himalayensis 163
koeelzii 163

pterocaulon 135

roylei 135

sacra 135

schuftzii 1M

simpsoniana 14, 13, 123, 133
sorocephala 134

stoliczkae 135

taraxacifolia 135

Saxifragaceae 8, 435, 47, 97

Saxifraga 8, 9, 14(2), 97(3), 100, 101
androsacea 101
aristulata 101
asarifolia 102
brachypoda 10 (D)
brunoniana 99, 1M
cernya 104
carymbeosa 102
diversifolia 3%, 99, 101, 102
filicaufis 10
fimbriatg 101
flagellaris 8, 99(2), 101(3), 102(3)
hemisphaerica 1
hirculus 99, 102
hispidula 102

| P, e e ¥ g ]
IMPURGER A

imbricara 102
jacguemontiana 102
{cumaonenms 102
Iychnitis 102
meeboidii 102
micraniha 1023

scabiasazfolia 163

Scutellaria 168, 171
heydei 171
prosirata 36, 171

Sedum 9, 14, 133, 103
asiaticum 9, 106
bouveri 105
crenulatun: 163, 1052
clonpatum 103
ewersi 36, 105
Fastigiatum 105
haterodonturmn 105

himalense 105(2)
3 'lﬂlw-M_-;r 105

SHEE I

‘lincarifolium 105(3)
orgades 105
quadrifidum 103, 105
rhodicla 105

roseq 8,

roseurn 103, 105
scabridum 105
tibaticum 105
trifidum 108
trullipetalum 106
wallichianum 36, 105, 104

Selaginaceae 47, 164

Selinum [10, 112, 115
candoflel 115
papyraceum 115

T

microphyiia 102
moorcroftiana 102
odontophyila 36, 102
oppositifolia 102
pallida 102
pseudopallida 102(2)
pulvinaria 99, 1
saginoides 102
sibirica 102
stracheyi 18, 100
stoliczkae 103
sirigosa 103
subspathulata 103
Scabiosa 121, 122(2)
hookeri 121
speciosd 36, 121, 122
Scirpus 190, 193
carleis 193
tacustris 193
planifolius 191
purmlus 193
rufus 193
setaceus 193

Scorzonera 126, 135
divaricata 135

Scrophulariaceae 7, 46, 47 .15V

fentifolinm 115
vaginatum 115

Sempervivum 105, 106
acominatum 106
mucronatum 196

Seneriflis jacguemontiohin 134(3)

Senecio 12442}, 127, 135
alatus 135
amplexicaulis 134
arnicoides 134
candolleanus 135
chenopoedifolius 135
chrysanthemoides 124, 135
coronopifoiius 8, 135
duthiei 135
graciliflorus 37, 135
kunthianus 135
peduncufatus 124, 135
quinguelobus 135(2)

Sibbaidia 92, 93, 97
cuneata 97
micropetala 97
perpusilla 97

92, 97
tetrandra 97
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Silens 76, TH2), 79 capitlatz 204
1
kunawarensis 79 concinna 204
wmoorcraftiane T3 consanguinea 204
persica 79 duthiei 204
tenyis 79 himalaica 204
vulgaris 79 hookeri 204”
Sisymbrivm 70{2), 75 jacquemontij 194, 204
axatllare 75 mongholica 204
bracissiforme 75 orientalis 14, 204
columnae 75 purpucea 204
himalzicuom 71 regeliana 204
hirmile 75 roylei 204
moltissimum 71 sibirica 13
sophia T3 splendens 204

thalianum 71
Smilacina 185, 187
patlida 187
purpurea 185, 187
Qalenanthns 153, 154
circinnatus 156

Solanaceaa _ﬁ‘ 1587

o
(= e

Solidago 127, 136
virga-aurca 134
Sophora §5, 90
muarcrofliana 90
Sorbus 97
aucuparia 37
foliclosa 97

Soroseris 126, 136

daesyi 136

gillii 136

glomerata 14, 123, 136
Spiraea 92{2), 97

affinis 97

ar¢uata 97

aruncys 93

vestita Y7

Stachys 168, 171
tibetica 17i

Statice 141, 14X(2)
macrorhabdos 141(2), 142

Sielturia 76, 77, 7%
alsine 79
cherleriac 80
crispata 80
decumbens B0
depauperata 80
glawca 80
himalayensis 80
latifolia 80
fongissima 80
media 80
monesperma 30{2)
palustriz 80
poniculata 80

Stracheva tibetica
Streptopus 185, 188
simpiex 188

Stvlophorom 62(2), 64
lactuenides 67 64

Suageda 172,173
cornjculata 73
microsperma 173

Swertia 149(2), 151
alternifolia 37, 149, 15}
ciliata 151
coerplea 151
cordata 151
cungeata 149, 151
petiofata 151
purpurascens 151
speciosa 151
thomsonii 15t

Syringa 146{2)
emodi 146(2)

T

Tamaricaceae 44, &0
Tanacetumn 127, 138
gracile 136
longifolium 3, 136
nubigenum 136
robustum 136
senecionis 136
tenuifolium 136
tibeticum 134
tomentosum 46
Taraxacum 126, 136
forrestii 136
kashmitens: 136
officinale 136
waliii 136
Tauscheria 69, 75
tasiccarpa 73
Thalictrum 51, 54, 59
alpinum 8, 5!, 50

patens 80 cultratum 59
subumbellata B elegans 39
vliginosa 79 foetidum 59
Stipa 197, 204 minus 59
basiplumosa 194, 204 paucifl. rum 359
brevifolia 204 plarycarpum 59
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Thermopsis §5, 90
barbata 37, 85, 90
inflata 90

Thlaspi 69, 75
alpestre 15
andersonit B, 75
arvense 68, 75

M. A, RAU

Utricularia 166, 167(3)
minor }67(2)

Valerianaceae 47, 119
Valeriana 119(2)
dicica 119
i 11

LR [P Pt i
LRI RIL 1LY

cochleariforme 75
cochlearioides 75

Thylacospermum 14, 76, 77, &0

rupifragum 8, 76, 80
Thymus 168, 171

serpyllum 166, 167, 171{2)

Teralaria 69, 75
humilis 75(2)

Trachydium 11{2), 115
garhwalicam Il
roylei 113

Tragopogon 126, 136
gracile 136

mratanes 116
PIAWWNSEE 29

Trichelepis 126, 137
tibetica 137
Trifolium 83, 85, 50
repens 83, 90
Triglochin 189(2)
maritimuen 1892)
palustre 8, 189(2)
Trigonella 83, 85, 90
etnodi 83, 90
pubescens 90
Trigonotis 154, 156
rotundifolia 156
Trikeraia 197, 204
hookeri 204

rillium- 186 188
LYY

jaeschkei 121
jatamansi 121
pyrolaefolia 121
roylej 121
werdlirkif 121
Verbascum 160, 163
thapsus 163

am e A 127

AT e .
YOLULLLA IWAF, 10

beccabunga 163
bilobgs 163
cachernirica 163
capitata 163
cephalotes 163
hirta 163
koelzii 164
lanosa 164
lasiocarpa 164
macrostemon 164
nana 164
perpusiila 164
secunda i6d
serpyllifolia 164
umbelliformis 164
uncmata 164
Yiburaum 116(2), 117
cordifolincm 116, 117
cotinifolium 116, 117
nervosum 116, 118
Vicatia 11062}, 115
coniifclia 115

LEHTRETE Ty Oy

govanianum 1835, 188
Triosteumn 116{4), 117

hirsotam 1§46, 117
Triplostegia 122, 123

glandulifera 121, 123
Trisetwmn 13, 196, 205

aeneam 205

clarkel 2035

spicatum 194, 205
Triticem 205

aestivam 205
Trollius 54, 59

acaulis 38, 59

piunilus 59
Turritis 69, 75

glabra 75
Tussilago 14, 127, 137

farfara 124, 137

0]

Umbellifarae 8, 30, 108
Urticaceae 48, 177
{rtica 178(2)

hyperborea 178(2)

parviflora 178

millefotia 115

wolffiana 115
Viola 76

hiflora 76(2)

kunawarensis 76(2)

rupestris 76

serpens 76
Violaceae 45, 76

Waldheimia 127, 137
glabra 137
nivea 137
tomentosa 38, 137
rridaceyiitis 137
vestita 137

Wernerla nana 131

Y
Youngia 126, 137
glauca 137
gracilipes 137
tenuifolia 137
VA
Zannichelhaceae 49, 189
Zannichellia 190
palustris 189, 190



