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A B S T R A C T  

General aspects of vegetation of the Shiwalik ranges andd the Garhwal Himalaya 
between the altitudes : 400-4,200 m toqether with detailed floristic accounts of the typical 
forests, are provided. Main tyws of forests surveyed include moist sal bearing forests, tropical 
f resh-water swamp forests, tropical dry deciduous forests. Himalayan montane subtropical 
forests, Himalayan moist temperate forests. sub-alpine forests and alpine forests. Various 
forest types are illustrated by field ,photographs. It is noted that there is a general decline in the 
forest cover andforest degradation is on the increase because of population pressure for more 
cultivable land and increased tourist flow in the region. Serious efforts a t  natio~al level are 
needed to conserve the fast dwindling forest cover. 

INTRODUCTION 

Since the time immemorial forests have 
played an important and vital role in human 
lives. In India, study of forest types and 
their composition dates back much earlier 
to the bieginning of Christian era. First 
scientific work in the direction is 
"Virkshayurveda" which refers to 14 forest 
types ,(cf. Core 1955). In the recent past, 
Hooker & Thomson (1 855) divided the 
flora of India into 17 botanical provinces. 
However, C hatterjee ( 1939) classified 
lndian forests into 8 botanical subdivisions. 
In 1936, Champion gave preliminary survey 

I of forest types of India. Later on, Champion 
& Seth ( 1968a) divided lndian forests into 
16 groups which are further divided into 
several .subgroups. Main work on the 
silviculture of lndian trees is by Troup ( 192 1 ) 
and Champion & Seth (1  968b). On the 
ecology of lndian forests. the compilation 
by Puri ( 1 960) and Puri et 81. ( 1983) are 
worth mentioninq. 

In the recent times, the florstic studies of 
P.N. Mehra and his co-workers (Mehra ef 

at. 1971, 1983) on lndian forests were 
very valuable, .yet these were mainly 
confined to the forests of Simla, Mussoorie, 

' and Nainital in the western and Darjeeling 
and Assam in the eastern regions, whereas, 
vast streches of the Garhwal Himalaya have 
almost remained uninvbstiga'ted so far. 
Therefore, in order to fill in this lacuna, the 
present studies on the forest compositions 
in the phytogeographically important 
Garhwal Himalayan region were 
undertaken. 

These deal mainly with the distribution 
and floristics of woody taxa. The vegetation 
sampled pertains to many reserved and/or 
virgin forests as well as degraded forests 
coming within an altitudinal range30f 
325-4, 800 m. Abrupt changes in topo- 
graphy are greatly reflected in the general 
vegetational patterins of the various forests. 
Obviously, our studies cover the natural 
vegetation ranging from the tropical, to 
subtropical, to temperate and finally toalpine 
*types. About 62% area of the Garhwal 
Himalaya is covered bv forests where even 
~uropedn f 10ra elements are rqhesented 
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sometimes in fairly large numbers. These 
forests cover areas of several thousand 
square kilometers.  heref fore, ,studies in 
this region provided ample opportunities 
for surveying the vegetation.of the plains 
as well as the hills. Further, the floristic 
accounts provided an opoortuni9 to find 
out the diversity of plant types according 
to altitudinal variations. 

fhis Work as embodied in the present 
Paper was carried out during the fr~onths 
01 March-April and June to September jn 
thee Years 1977 -j 98 1.Long distances of 
.mwml hund~ed kilometers falling within 
"Able altitudinal ranges wefp covered 
mat after year on foot in dense foresfsfor 
Qn-the*~ot study of vegetation. 

&ministratively. the Gsrhwal HimlaPn 
region includes the districts of Uttarkashi. 
Chsmoli, Tehri-Oarhwal, ~au'ri-Garhwal. and 
Dehmdun of the State of Uttar Pradesh~ It 
' l i ~ '  between 29026' - 3'1 028' N and 
77d4~'  - 80°6' E and the total isurve~d 

is about 26,000 sq.km. In the south 
region starts as the Sub-$hiwalik bhabr 

(325 m) and extends up t o  lndo-Tibetan 
border in the north. with series of Snow 

lofty peaks of Yamnotri. Gangotri. 
K a m t h .  Badrinath, and Valley df R~wers - Hem Kund Sahib sectors. The highest 
Peek in theGarhwal Himalaya is-hlandadevi. 
7,817 m high. The region is traversed by 
deep'gorges of B hagirathi; ~laknanda . and. 
the Dhwal Ganga. These merge together 
to' form the Holy Ganges. Shiwaliks#of 
sharanpur and Doon velley (both in Uttar 
Prad9sh) and the adjoining Nahan Paonb 
s h i b  area (Himachal Pradesh) are also 
included in the surveys. 

Monsoon commences towards the end 
of June and ceases by the middle of 
September. During three months of January 
to March. there is snowfall for 7-8 days of 
every month at about 2.000 m and above. 
The months of April end May are marked 

by occasional hailstorms and thunder- 
storms. During May and the first half of 
June i.e. befbre the outbreak of monsoon, 
on every third or fourth day, there is a 
small amount of rain ( 12-25 mm). Average 
annual rainfaH in the region is fairly high 
i.e. Narindra Nagar (3 18 cm), Rajpur (298 
cm), Mussoorie (222 cm), Dehradun (2 16 
cm), Chakrata (1 89 em) and Karanprayag 
( 136 cm). Doon valley' is the wettest. 

The temperature shows usual-montane 
variations. The lower valleys are climatically 
depressing. These are'hot and sultry in 
summer and hung with mist till noon in the 
cold weather. During ' ~ a y - ~ u n e ,  the 
maximum temperature reaches up to 43'C 
but at the ridges it is 34OC. At f.800- 
2,100 m, the winter mgan temperature is 
4.4OC but above 3,000 m and higher up, it 
is around freezirig point. 
Specific Loca/ities : Fotest arms in .and 
around Dehr'adun (600 m), Mussoorie! 
1,850 m 435 km*). ~ishikesh. 450 m (43 
km), D@kpathar, 600 rn, (45 km), %on& 
Sahib, &W m [5 1 kin), Kdlsi, 800 rn (52 
kiri), Naripdra Nagar, 1.,050 m (69 km). 
Dhanolti. 2,250 m (59 km). Chakrata. 2,100 
m (94 km), Tehri, 525 m (123 km). 
Kedarnath, 3,500 m (27d km), Yamnotri. 
3,200 m (274 km),Gangotri,3;140m(301 
km), Badr~nath, 3,122 m (340 km), Valley 
of Flowets, 4,200 m (341 km), and Hem 
Kund Sahib, 4,500 m (342 km) falling within 
an altitudinal range of 4004,500 m were 
surveyed. Map indicates the total area of 
about 26,000 sq.km which was surveyed 
during the various botanical tours under- 
taken in4he Garhwal Himalayas-and gives 
th.e actual routes followed during various 
collectidh .trips. 

GENERAL ASPECTS OF VEGETATION OF THE 
SHRNALK W S  ANQTHE WRHWAL HIMALAYA 

In the present work, notice has chiefly 
S>een taken of the cortspicuous and doini- 
mting apepies of the frequently visited 
fo-. Prornknt epi~hvtes, orchids, ferns, 
'Indicatcrs distance from Dehrsdun (Swr Map), 
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climbers, and herbaceous elements that 
lend physiogonomip characteristics to these 
forests are also included in the account 
that follows : 

(a )  Forest Flora : 
Vast areas of the Shiwalik hills and the 

Doon valley, between an altitude of 400- 
1,000 m, support both the dry and the 
moist tropical deciduous forests. The former ' 

are generally confined to the dry areas in 
the lower Shiwaliks between 400-4,500 
m. Near Mohand (400 m) in Saharanpur 
range forest, the dry sal (Shores robust! 
'Gaertn. f.) forest providing an open and 
'irregular canopy is met with. Here, due to 
more human influence, the quality of sal 
tihber is poor. It is commonly associated 
with Anogeissus latifolia Wa I I. Terminalia 
tomen tosa Wt . & Arn ., Buchanania lanzan 
Spreng ., Malbtus philipphensis M uel1.-Arg ., 
Emblics oi%icinslis Gaertn . , and Diosp yros 
cordifolia Roxb. These Shiwalik ranges also 
support the dry diciduous mixed forests 
where forest canopy is light but fairly even, 
qnd a large number of small and medium 
sized tree species grow well. In addition to 
the species of the dry sal mentioned above, 
some of the important trees are Garuga 
pinna ta Rox b . , Flacourtia indica M er r . , 
Sterculia villosa R ox b .! Gre wia elastic8 
Royle, G. hainesiana Hole, Aegle marmelos 
Correa, Ziz@hus jujuba Linn., Bauhinie' 
purpurea Lirm ., Ehietia laevis Roxb., Cordia 
vestita Hook. f . 81 Th . , Gardenia turgid8 
Roxb., Xeromphis spinosa (Th u n b , ) Kea y, 
and species of Diospyros Linn. 

The riverain vegetation of the valley 
belongs to 'khair-sissoo' type, distributed 
along the beds of Chos or rivers and hill 
,torrents. All these areas are inhabited by 
Acakia cstechu Willd. associated with 
Delbergia sissao Roxb . , Tarnarix dioica 
Roxb., Alb- lebbeck Benth . , and 'Cordia 
dichotame For&. f . 

Over the Shiwelik hiUs a d  in the Doon 
vr#uv; ~exb)nding from 600- 1,000 m, the 

moist sal bear~ng forests are common. Here, 
Shores robusis" is the dominant species 
with fairly close and regular M o p y .  Other 
important commonly associ-d trees are. 
of Terminalia tomentow T. beHlirica Roxb., 
A nogeiksus la tifolia, Ehretia lae vis, Premna 
latifolia Rox b . va r . mucronata Roxb., Adina 
cordifoliqr ' Hook. f ., Emblica officinalis, 
.Xerornphis spinosa, Eugenia ~js~b018n8 
Lam . , Mall0 tus philippinensis, Lannea 
coromandelica (Houtt.) Merrill, and Cordie 
'~chotoma Forst. f. (Fig. 1 ). At places, where 
the soil and moisture conditions are not 
favourable for the proper growth of'sal, 
the moist mixed deciduous forests have 
established themselves. In these, in addition 
to the tree element of moist sal, other 
important trees are Erythrina suberosa 
Roxb., Hymenodictyon excelsum Wall., 
Salmali? malabarica (DC.) Sch. & Endl., 
Holop telea in tegrifolia Pla nc h . , Mitrag yna 
parvifolis (Roxb.) Korth ., Holarrhena 
'an tidysen terica Wa I I., ElaeodeniYron 
glaucum Pe rs . , Wrigh tia tomen iosa R oem . 
& Sch ., Trema orientalis BI ., ZizMhus s pp., 
and Oroxylum indicum Vent. 

The shrubby element in these tropical 
forests is generally constituted by AdhBtoda 
ze ylanica M ed i k . , Clerodendrurn viscosum 
Vent., Lantana camara Linn . , Caryopterjs 
odorata (Don) Robinson, Murra ya k~enig!i' 
Spreng., M. panicdata Jack., 'Ardisia 
solanacea Roxb., Glycosmis pen taph yl18 
Correa, Helicteres isora Linn . , Phlogacan- 
thus thyrsiflorus Nees, Maclura cochin- 
chimnsis (Lour . ) Cor . , &/anurn erian thum 
Don, and Wtex negundo Linn. Common 
woody climbers are Zizyphus oenoplia Mill., 
Milletti8 suricula ta Ba ke r , Ba uhinia vehlii 
Wt. & Arn., Vallaris solanacea (Roth.) 
Kuntze., heraria tuberose DC., etc. The 
two oommon woody semipa rasites of these 
forests are. Loran thus longiflorus Desr . 
and 1. puh;eruIentus Wall. Another parasite, 
Cuscyta reflex8 Roxb., is also quite 
$Authority name is deleted in subsequent reference to 
botanical names. 
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frequently met with. In the moist Or wet 
localities, commonly seen ferns are 
Adiantum lunula turn Bur m . , Oiplazium 
esculentum ( Retz . ) Sw ., ~hristella parakitica 
(Linn.) . Lev.. Jectaria macrodonta (Fee) 
C.Chr., Dryopteris cochleata (Don) C.Chr:. 
and Ampelopteris prolifera (Retz. 1 Copel- 
Adisntum incisurn Fors k. and Pteris vittata 
Linn. are frequently met with on the 
roadsides on the margins of sat forests. 
The most common epiphytic ferns of the 
moist tropical forests are Lepfs~us nudus 
(Hook.) Ching and Pyrrosia ~IOCCU/W (Don) 
Cbing. These grow intermixed with an 
epiphytic orchid, ~h~nchostylis fetffSa BI., 
on stems and branches of Mangffera indi. 
ca*Linn. and Eugenra jamhotma which are, 
frequently planted. The herbaceous'$#ernent' 
is represented by Alysicarpus vegindis DC ., 
Indgo fera hirsute Lin n ., Cassie mimosifdia . 
.Linn .. Lindernia crqtacee F. Muell ., Leucas 
~ephabtes S preng ., Trium feibs rhomboidea 
Jacq .. ' cvenotis cristata Sch. f ., Hedyotis 
pinifolia Wall., Sonerila tenera Royle, 
~ ~ ~ l v u t u s ,  alsinoides Linn.. etc. Common 
sedges and presses of these forests are 
C Y P ~ ~ S  rotundus Linn., C. triceps End\., 
Fnbristyl~s bisurnbe//ata Bu b., / . M u m  
rugosum Salisb . . Chr ysopogon acicu/atus 
Trin ., Dichdnthium ennuleturn S ta p f , 
Eleusine indica Gaertn., lmpereta cylindric8 
P. Beauv., and Panicurn montanwn Roxb. 

In the Doon valley, near Lachiwala (60' 
m) & Mothronwale{600 m) ot the 
aopical freshweter swamp forese are A n .  
Common trees of these forests ere Ficus 
~Iomerata Roxb.. Trewia nudiflora Linn ., 
Eu~ena jambolana, Persea gamblei (King 
ex ~ 0 0 k : '  f .) Kosterm, Phoelie lanceolata 
Nee$. S8lix tqtrasperma Roxb., and Shore8 
rObusta (only a t  Lachiwala). The most 
common climbing palm of these area is 
Cefsmus t e n ~ i ~  ~ o x b .  Other shrubs and 
climbws are Ardida sol'll~~~ ROX~.. smik* 
indim Vitm.. Toddalia &u/wte Pers., and 
Scifidapsus officinelis Sckott; The herba- 
ceous element is 'composed of Agw8tum 

con yzoides Lin n ., Adenostemma lavenia 
Kuntze., Acorus calarnus Linn., Poumlzia 
pentandra Benn ., Cyperus gbbosus All ., 
C sanguindentus Vahl, and C. amabilis 
Vahl. 

The forests beheen 1,000-.l, 500 m are 
sub-tropical in nature. Here the canopy is 
open and these support a mixture of both 
the tropical and the temperate species. As 
one. moves from Rajpur ( 1,000 m) to 
Mussoorie, there is a narrow zone of sal 
forest. Here, in addition to Shorea robusta, 
other common species are Adina cordifofia, 
Eugenia operculata Roxb., E. jambolana, 
Garuga pinna ta, MaNo tus philippinensis, 
Sapium sebiferum Rox b., and Flacourtia 
indica Merr. The forests up to 1,500 m 
along bridle path. show an intermixture of 
many deciduous and a few evergreen 
species'. Here, Bauhinia retusa Ham. is the 
only gregariously growing species. Other 
important constituent trees are Eugenia 
delbergioides Benth ., Anogeissus latifolia. 
Ma110 firs p hilippinensis, Sapiurn insigne 
Benth ., Leucomeris spectabilis Don, 
Engelhardtia spicte 01.. Erythrina suberosa 
Roxb., Pistacia integerrima Stew., Butm 
monosperma (Lam. ) Tau b.. N yctanthes 
arbor-tristis kin n . , g nd Olea glandulifers 
Wall. on, dry rocks, Euphorbia ro)h"eana 
Boiss. grows very aljllndantly and conspi- 
~cuously. At Bark&, Kathnaur and Gaignani, 
'from' 1,200-1,- m the subtropibl Chir 
or chi1 pine forests are met with (Fig: 2). 
TheMussoorie hills are conspicuous by the 
.absence of such forests nd only isolated 
trees of. Pinus ro~burghi i lar~ent are Seen. 
In the rest of the areas, chir pine forms 
large patches 07 practically pure strand 
forests and is restricted to the exposed dry 
situations such as ridges or the south facing 
slopes and the welldrained areas. The top 
storey is purely constituted by Pinus 
rox&rghii -In the lower storey scattered 
trees of Quercus incana Roxb. and L yonia 
ovalifolia (Wall.) Drude are met with. 
Wherceas. in moist and shady depressions. 
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important broad leaved species are Jugtans 
reg& Linn. var. kumaonica C, DC., Ehretia 
acuhinata R.  Br., Salix oxycarpa Andqrs, 
Betula alnoides Ham ., and Pyrus pashia 
Ham. Generally, the forest floor is covered 
by-grass species like Eulalia mollis 0. Ktze., 
Arundinells intricata Hughes, Capil/ipedium 
parviflorum Sta pf , Heteropogon mntortus 
P. Beauv., etc. In certain inner valleys near 
Barkot and Uttarkashi, Cedrus deodara 
Loud. occurs in association with Pinus 
mxburghii. with latter unusually occupying 
higher slopes, followed by deodar below. 
,In the Shiwalik ranges near Assarori, chir 
pine descends as low as to 600 m and is 
found growing scattered with other 
elements of the Shiwalik sal forest. 
Sometimes, Pinus roxburghii reaches as 
high as 2,300 m and is found growing 
scattered with Ouercus incana. Common 
shrubs found in the subtropical zone are 
Lantana camare, Carycpteris odoreta (Don) 
Robinson, Carib8 spinarum A. DC ., Berberis 
asiatica Roxb . , B. chitria Lind I., Prinsepia 
utilis Roy le, Woodfordis fruticosa ( L . ) Ku r r , 
Cocc ulus la urifoJius . DC . , Colebrookia 
opjws%foIia smith, Debregeash hypoleuca 
Wedd. and Adhatoda zeylsnica Medik. 
Bsuhinia vahlii Wt. & Arn. and Mi1letl;s 
suriculata Baker are the two common 
woody climbers of the sub-tropical forests', 
but'are not met with in the himalayan chir 
fine forests. Common ferns in this area 
are Christe/la subpubescens (BI .) Holtt., C. 
dentats (Forsk.) Brown & Jermy, 
Ampelopteris prolifera ( Retr . ) Copel., 

wpteris cochleattt (Don) C. Chr., etc. R herbaceous element in the pine forests 
.Js almost absent while in monsoon season 
fhrte is a good number of herbs in the 
woad leaved forests. Of these, mention 
may ' be made of Launage nudje@u/js Less., 
Argemone mexjcana Lin n . , Rumex 
nalpsffaMsr Spreng ., O ~ 8 n u m  vu@m Linn., 
8tum88 m a t i c 8  DC ., Anisomeles indice 
K-., Ajuga bmteose Well., Agenturn 
**, etc. Large tracts of the 8ub- 

tropical forests have been destroyed by 
various biotic factors. Pressure for fodder, 
fuel, and firewood is immense. Agriculture 
and inhabitations are also encroaching the 
fprests (Fig. 3), So, the pure pine forests 
are now ieft only at steep slopes or in'areas 
where soil is not good for cultivation. 

The moist temperate forests are found 
in whole of the Garhwal Himalayas between 
1,500-3,000 m. The subtropical pine forests 
form its lower limit, while at its upper end, 
it merges into subalpine forests. The annual 
rainfall varies from 100-250 cm. Up to 
2,000 m, these forests have both the ban 
and the moru oak forest. The ban oak 
(Quercus incanaj forests, which are near 
to human settlements, have been adversely 
affected by indiscriminate felling and lopping 
for fodder, agricultural land, and fuelwood. 
Thus in such forest areas, these are reduced 
to mere oak scrubs or coppices (Fig. 4) 
which hold mainly stunted, poor boled 
and ruthlessly cut treesof Quercusincana, 
alongwith a few trees .of Rhododendron 
arboreurn Sm. and L yonia ovalifolia (Wall .) 
Drunde. Here, ground is covared with 
grasses and some bushy and thorny shrubs. 
Around Mussoorie, Gangnani and Chamba 
between 1,500-2,100 m, the forests are 
primarily constituted by Quercus incana. 
Both Rhododendron arboreurn (Fig. 8)  and 
Lyonia ovslifolia are the characteristic 
species of these forests. In the moist 
depressions, other important deciduous and 
ewrgrsen trees are ~esculus indca ~olebr., 
Cornus mecmph ylle Wall . , C. capitata Wall., 
Acer obbngum Wall ., Viburnum c ylindrkum 
Buoh'.- am. ex Don, V. mullaha Buch:-Ham. 
ex Don, Populus ciliata Ya ti ., Pistacia 
integerrima Stew., Daphn@hyllum hima- 
la yense Muell.-Arg ., Phoebe lanceolata 
Ness, Litsea el~ngata Wall. and Persee 
0o"Omtissima (Nees) Kosterml. At still higher 
altitude (2,000-2,500 m); ban oak is 
replaced by moru oek (Quercus driatata 
Lindl.). In the area of Chakrata, Hanuman 
Chatti, and between Tehri and Dhanolti, 
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forests of moru oak are met with. Its 
common associates are Q. glauca Thunb.. 
Ainus nitida En dl ., Juglans regia Li n n . va r . 
kumaonica 0. DC., Carpinus viminea Wall.. 
~esculus indica, Acer caesium Wall ., B W a  
alnoides Ham., //ex dipyrene WaU. and a 
few laurels. The shr&by undergrowth in 
these oak forests is mainly constituted:by 
Berberis spp . , Coriaria nepalensis Wall.. 
Daphne papyracea Wall.. Murnum cotini- 
fdus Don, Wikstroemia canescens M issm ., 
Desmodium tiliaefolium G. Don. Myrsine 
8fricana Li n n . . Prinsepia utilis R o yle , 
Lmicera quingue/bcu/aris Hardwic k ., Abelia 
tfifora R . Br . . Sarcococca pruniformis 
Lindl.. a. Common woody climbers are 
f f ~ s e  moscheb Wall., Clematis spp.. Smilax 
SPp., Vits spp., Rubus fascicuiatus Duthie 
and Hedera nepalensis K. ~ o c h .  The, . 

epiphytic growth of lichens and mossss is 
m r e  in the ban oak than in the moru oak 
forgst~. Common ferns in the moist and 
shaded places are Athyrium schimperi 
Moug. ex Fee, A. pectinaturn (Wall.) Pers.. 
Polystichum squsrrosum (0. Don) Fee, 
bryopteris ramosa (Hope) C. Chr. etc. 
Whereas Lepisorus nudus (Hook.) Ching. 
L. excavatus (Bory) Ching. Polypodium 
microrhizome Ciarkeex Bak and Drynaris 
mollis Bedd. are the common epiphytic 
ferns. The herbaceous element. which is 
more after the rains, is chiefly composed 
of &/vi8 lanata Roxb ., C r a n i o t o  versi- 
cohr Reichb., Ajugs b& ystemon. Maxim ., 
Primula floribunda Wall .. Rumex hastatus 
Don and speciss of Strobilanthes 81. 

Between I ,706-2.500 m, at certain 
locations of Mussoorie, Kanasar and Patli 
Devi, Cedrus deodera C ~ ~ S P ~ C U O U S ~ Y  
replaces common oak or grows along with 
it.  he canopy of such forests is fairly close. 
In certain inner cool localities of Barkot 
and Uttarkashi,'deodar also Comes at an 
appreciably lower altitude to form associa- 
tions with Pinus roxburghji or at places it 
reaches as high as 3,200 m to form ~ ~ i a -  
tions with the moist mixed coniferous 

forests. Normally, it forms a pure crop or 
may be associated w~th- some scattiered 
trees of ban oak, moru oak, Rhododendron 
arboreurn Sm ., etc. The shrubby growth is 
almost. similar to thgt of the oak forests. 
Epiphytic ferns on Cedrus deodara Loud. 
are Lepisorus nudus (Hook.) Ching and 
Polypodium rnicrorhizoma Clarke & Ba k . 

Between an altitude of 1.800-2.750 m 
in the inner valleys of the Garfiwl Himalayas 
in moist places, depressions, an gentler 
slopes (Chakrata), and along streams 
(Gobind Ghat - Gobind Dham, 
Pandukeshwar-Badrinath, Gauri Kund - 
Kdarnath), the moist temperature deci- 
duous forests are met with. Here, certain 
species grow more or less gregariously. 
Important constituents of thew forests are 
Aesculus indica, Betula alnoides (Fig 7) ,  
Populus ciliat8 Wall., Acer spp., Celtis 
austral@ Linn., Juglam regk vsr. kum60nb8 
Ainus nitida, Cury/us co/urna Linn ., L @a 
ovslfollis, //ex dip yrens, Salx spp., O m u s '  
di/etet'a, 0. incana, Rhus spp., Buxus W- 
chiane Beill., Symplocos chinensis (Lour,) 
Drunce, and various laurels. Other irnpxtmt 
components of these forests are Hy&m 
cernlium Roxb., Buddleb crLSp@ -nth., 
Rhamnus procumbens Edgew., Deutri8 
starniow Br ., Viburnum spp ., W x  -r)s 

Wall., Elaeagnus urnballeta Thunb., 
Euonymus. spp.. Co@uhounia cocCinm 
Wall. and Excoecari'e acerifoli'a F,. w. 
Common woody climbers are Vitis m., 
Schiiandm grandifbm Hook. f . & Th ., Rubiff 
maci/entus Cam b. and tiedera nep~len~w's 
K. Koch. Woody semiparasite, Loranthus 
longiflorus Desr. is also met with. The 
herbaceous undergrowth is quite rich and 
is composed of Paeonia emodi.Weil., 
Impatiens spp., Elsholtzia flave ~mth., 
Leucas spp., Salvia glutinosa Linn., 
Strobiienthes spp. Justicia pubigera Wall ., 
Rumex hastetus Don, FWygonlim w.. a. 
Commonly seen ferns are ~ t h ~ r i u m  
schimpsri Moug. & Fee, Polystichum 
squerrosum (Don) Fee, Dryo~teh sparse 
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(Don) Kuntze, D. pallida (Bory) Formins 
etc. Common epiphytic ferns are Drynark 
rnollis Bedd . a nd Polypodih amoenum 
Wall. En route Gobind Dham a t  2,350 m, 
on the stems .of Lyonia ovalifolia, an 
epiphytic orchid Vanda parviflora Lindl. 
grows very profusely and even it covers 
almost whole of the stem. and branches. 

At still higher altitudes of 2,400-3,000 
m.in this region (~eoban and Hannuman. 
Chatti), very beautiful mixed coniferous 
forests are met with (Fig. 9). Dominating 
trees are Abies pindrow* (Royle) Spach 
and Piceasmithana (Wall.) Boiss. At'lower 
altitude, silver fir is also associated with. 
Cedrus deodars. Very few other broad 
leaved species are associated with these 
forests. Of these, Quercus semecarpMo1ia 
Sm ., Euon ymus lacerus Ham ., Rhamnus , 
purpurea Edgew. are at high altitudes, while 
Ouercus spp . and Litsea umbrosa Nees are 
met with at low altitudes. Common herbs 
which come up after the snow melts ate 
Viol8 serpens Wall., Polygonum spp., 
fragaria yes& Lin n . , impatiens spp., 

' Geranium s p p:. Ajuge brech ystemon 
Maxim. and A. paMloro Benth. Climbers 
ere Very rare, only Vitis himelsyan4Brandis, 
Smilsx vaginata Dcne. and Asparagus 
ff/icinus Ham. are met with. On way to 
Pmnotri, in a river bed at 2,700 m, SBlx 
8p. is found to be growing orrite gregariously 
{ Fig. 6). Interestingly, almost all the trees 
were covered with an epiphyte fern, 
~rynaria mollis. 

The mixed coniferous forests merge into 
the pure Khersu oak forests which extend 
up to 3,300 m. Such forests are met with 
st Yamnotri and Deoban areas. With 
Ouercus semecarpifo/ia Sm . , other 
associated trees are Abies pindrow, Pkee 
smithians and Cedrus deodara. Its broad 
leaved associates are, l1ex:dibyrens Wall., 
Pyrus Ian8 ta Don, Quercus diletete, 
Euonymus lscerus Ham. Syringa emodi 
Wall. and Betule utif~s Don. The under- 
'This ia treated as a seprab speck from A. spectsbi/& 
(Don) Spsch as suggested by Mehra ( 197 1). 

growth is composed of Salix elegans Wa I1 ., 
hbilanthes atropurpureus N ees, etc. After 
the snow melts, herbaceouS elements 
along with fern species appear on the forest 
floor. 

Above Yammotri-Gangotri (3,000-3,600 
m), the Hihalayan birch-fir forests are met 
with. These are mainly composed of Abies 
spectabifis (Don) Spach and Betula utilis. 
Other very [arely associated broad leaved 
species are Rhododendron campanu/atum 
Don, Ouercus semecarpifolia and Sorbus 
foliolosa (Wall.) Spach. Commonly met with 
shrubs are Cotoneaster acuminata Lindl., 
Ribes spp., Lonicera spp., Rubus nivelfs 
Wall., Salix spp. and Viburnum nervosum 
Don. Herbs appear only for a short duration 
after the snow melts. 

The alpine birch-rhododendron scrub is 
found above 3,500 m. Here, the ground is 
covered by a thick layer of-humus. Such 
wrubs have been found en route Hem 
Kund 'Sahib (4,100 m). Betule utilis is 
dominating with undergrowth of Rhodo- 
dendron campen ula turn Sorb us fololosa 
(Wall,) Spach, and Syringa emodi Wall. 
The shrubby undergrowth is composed by 
the species of Cotoncsaster, Rhododendm, 
Ribes. Polygonum, ~onicera and W x .  
Towards are Valley of Flowers, which is 
&out 5 km long and 2 km wide, between 
3,900-4.200 m, most of the slopgs are 
toyed bytheabove typeof scrub. Notth- 
leastern!and South- western slopes of the 
valley support beautiful alpine vegetation 
and gravsy slopes, whereas southern 
aspects of the mountains are dry and do 
not support any tree vegetation. No where 
the valley is a flat land. It is often traversed 
by the water streams. Certain slopes are 
completely covered .by ferns. The herba- 
ceous flowering pla'nts belonging to nqny 
genera, of which. important ones are 
Pmule, hti~ntilks, FFti/&nie, Geum, Asmr, 
Geranium, Pol ygo~um, Gen tiana, etc . 
appear for a short peiiod in the months of 
July and August. 
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(b) Exotic Flora : 
Due to varied importance of woody 

plants, many trees and shrubs have been 
introduced in this region. Most of the 
plantations have been made around 
Dehradun, the main reason being the 
location of Forest Research Institute and 
various private and government plant 
nurseries. 

Many fruit orchards are scattered 
throughout the Doon valley, of which the 
orchards of Psidium guajava Linn. and 
Litchi chinensis Sonn. deserve special 
mention. Other commonly cultivated fruit 
trees are ~runuspersica Benth. 81 Hook. f.. 
Eriobotr ya japonica Li nd I., Mangifera idea 
Linn. and species of Citrus Linn. Also'a 
large scale tea [Camelia sinensis (Linn.) 
Kuntze j plantations have been made. Some. 
of the important ornamental trees of various 
gardens and parks are Markhamia platycalyx 
S~range. Jacaranda rnimosifolia Don. 
Mjl/inotonia hortensis Linn ., Kigelia pinnata 
DC.. Saraca indice Linn., Cassia fistula Linn., 
Gfevillea robusta A. Cunn, Magnolia grandi- 
flora Linn . , Lagerstroemia speciosa ( Lin n . ) 
Pers.. Delonix regia (Boj.) Rafin., etc. Trees 
which are planted along roadsides in 
avenues are Toona ciliata (Royle) M. J.. 
Roem ., Azadirachta indica A. J uss.. Term/- 
nalia arjuna Bedd., Albjzia lebbeck Benth., 
mefygota alata (Roxb.) R. Br., Cinna- 
momum camphora Linn., etc. 

The plantation forests of sat are quite 
common around Rajpur (600- 1,200 m). 
In addition, for experimental purposes large 
scale plantation of pinus roxburghii. 
Eucalyptus spp . Broussone tia papyrifera 
(Linn.) Vent., Tectona grandis Linn. f.. 
Aleurites spp. and many species of bamboo 
Such as Dendrocalemus giganteus M unro, 
D. strictus Nees, Bambusa vulgaris Sch., 
etc. have been made in the Hew Forest 
Area. Several other exotic trees, which 
often contrib"te to the forest wealthl have 
been . grown in the Botanic Gardens and 
Arboreta of the Forest Research Institute. 

Some of the important ornamental shrubs 
and climbers which have been planted in 
the New Forest, Doon valley, Mussoorie 
and other places of this region are : Lonicera 
japonica Th u n b . , Petera volubilis Linn ., 
Qutsqualis indica Linn., Jasminurn spp., 
Cestrum spp,, Euphorbia pulcherrima Wtl Id., 
Brunfeslia spp ., Mussaenda spp., Gardenia 
spp . , Buddie@ madagascariensis Lam ., etc . 

At M ussoorie, many species of gymnos- 
perms have been planted: Of these, special 
mention may be made of Taxus baccata 
Linn ., Pinus mllichiana Jack ., Ginkgo biloba 
Linn ., Cupressus torulosa Don and Thuja 
orientalis Linn ., Salix bab ylonica Linn . is 
planted on the Mall road at  Mussoorie. 

Other broad leaved species which are 
cultivated in the Garhwal Himalayas, parti- 
cularly around Dhanolti, are mostly for fruits. 
Of these, important ones are : Prunus 
persica Benth. & Hook. f., P. armenica 
Linn., P. cerasus Linn., P. commynis 
Hudson ., Pyrus malus Linn.., P. communis 
Linn., Grewia asiatica Linn.. etc. 

FLORlSTlCS OF SOME OF THE 
FREQUENTLY VIS1TED FORESTS fff  
THE SHIWALIK RANGES AND THE 

GARHWAL HIMALAYA 
I. TROPICAL MOIST DECIDUOUS FORESTS 

1. Moist Sal Bearing Forests : Such 
forests are distributed over vast' areas 
in plains as well as in the ~hiwal~ks and 
outer ranges of the western Himalayas even 
up to an altitude of 1,000 m. Sal (Shorea 
robustaj is the principal species which forms 
60-90% of the top canopy. The top canopy 
in undisturbed forests is fairly close and 
regular. 

(a) Moist Shiwalik Sal Forests These 
occur in the Shiwalik hills where annual 
rainfall is abdve 130 cm. Sal is quite 
gregarious and the trees are normally 
10- 17 m in height. It occupies high percen. 
tage of the crown space but'the quality of 
timber is rather poor. 
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Floristics : 
(i) Jhajra, 600 m (Dehradun) : The top 

canopy is constituted by Shorea robusta, 
Terminalia - bellirica, Garuga pinnata, 
Sc h leichera trvuga, A dins corditblia, 
Terminalg tomentosa, Mitrag yna paw~Yolia, 
Lannea momandelica, Anogeisus latifolia, 
Albizia odoratissima, Cordta dichotoma, 
Bridefia retua, Stereogmrmum suaklens, 
Diosp yros tomen tosa, etc . The second 
storey is composed of Miliusa vefutina, 
Buchanenia lanzan, Ehretia laevis, Malrbtus 

' phifr;Opinensis, Wendlendia exserta, HoIa- 
rrehena an tidysen terica, Casearia 
tomen toss. Wr&h tia tomen tosa, Trema 
arientsls, Aegle marmelos, Sterculia villosa, 
S. pallens, Litsea glutinma, Premna latifol~b 
k r  . mucmnata, Emblica officinalis* Gardenia 
turgida, Xeromphis spinosa, Butea monos- 
perme and Ougeinja dafbergioides. 

Commonly seen shrubs are Woodfordia 
f rut icm, A Adhstod8 re ylanica, Capperis 
e~brr 's ,  Untsna camam, Murra ya koent@i/; 
Hslicteres isora and Carrim spinarum. The 
woody climbers in this forest, are Bauhinia 
vahfii, Ziziphus oenoplia, Smilax macro 
phyk, Abnus precatorius and Capparis 
hor-. Lorgnthus cordifofius, L. pul veru- 

a leniws. L. longiflorus and Viscum articula- 
turn afar the semiparasitic speciessof this 
forest. Common ferns are, Pteris vinata, 
Adiantum capl7lusueneris, A. tunulatum 
and A. incisurn. Lepisorus nudus and 
Pyrrosia flocculos8 are the two common 
epiphytic ferns. Commonly seen herbs and 
grasses are Alyscarpus veginalis, lndgo fera 
hirs~ta, L indernla crus tacea, Trjum fe tta 
rhombaida, Erberon bonariensis, Con yza 
aeg yptiaca, Blumea mollis, Dichan thium 
8nnulatum; Chr ysopogon acicula tus, 
Bothrrbch/m pertusa* Panicum montanum 
and Themeda anathera. 

(ii) Dakpathar (600 m) : Floristics of 
the sal forest of this pegion are almost the 
same as those described with Jhajra. Sal 
grow$ gregariously in the top canopy which 
b fairly close gnd regular. 

(b) Moist Bhabar-Doon Sal Forests 
This subtype is determined by the soil which 
is composed of sand, gravel and boulders: 
Due to the more permeability of the upper 
soil layers, the level of watertable is quite 
low. Trees not more than 25 m tall, however, 
the shrubby undergrowth is dense. 

Floristics : 

(i) Lachiwala (600 m) : In the first storey 
Shorea robusta is abundant. Other occa- 
sionally represented trees of this storey 
a re Lagerstroemia parviflora, Adtna cordi- 
folia, Terminalia tomen tosa, Albizie odor8 - 
tissima, Anogeissus latifolia, Terminalia 
bellirica, T chebula, Lannea coromandelica, 
Garuga pinnata, Semecarpus anacardium, 
Holoptelea in tegrifolia and Eugenia 
jambolana. The second storey is composed 
of Mallotus philppinensis, Miliusa velutina, 
Aegle marmelos, Limonia crenulata, Gmellia 
arborea, Litsea monopetala, Flacourtia 
indica, Ehretia acuminata var. serrata, Tmma 
orien talis, Gre wia hainesiana, G. laevigata, 
Glochidion velu tin urn, Xeromphis spinosa, 
X. uliginasa, Holarrhena an tidysen terica, 
Wrigh tia tornen tosa, 'Sterculia villosa, 
Emblica officinalis and .Trewia nudiflora. 

The undergrowth is comprised of Lantana 
camara, Glycosmis pen taph ylla, Cleroden- 
drum viscosum. Helicteres isora, Murraya 
panic ula ta, M. koeniyii, Phlogacan th us 
th yrsifloruq, Desmodium gange ticum, 0. 
pervifolium., 8uddleja.neemda Woodfordia 
fruticosa, , Hamiltonia sauveolens, Pogos- 
temon benghalense, Ardisia solanaces, 
Carissa spinarum, Solanum erianthum, S. 
indicum, Ftueggea microcarpa and Maclura 
cochinchinensis (Fig. 1 ). A large number 
of cli'mbing shrubs like Ziz,;ohus oenoplia, 
Caesalpinia sepia ria, Mi//et!~a auric ulats, 
Bauhinia vahlii Jasminum arborescens var . 
la tifoha, Valiaris solanacea, lc hnocarpus 
frutescens, etc. are present. 

The common epiphytic ferns are 
Lepisorus nudus and Pyrrosia flocculosa. 
Ferns. .of wet situations are Adiantum 
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capillus-veneris, Ampelopterjs prolifem and 
Asplenium dalhousiae. Herbaceous snecies 
are not many but some important Ormaare 
Nelsonia canescens, Lepidaga this purpuri- 
ca ulis, Age ra tum con yzoides, A juga 
bracteosa, C yanotis cn'statk Hedyo tjs pinj- 
folia and Evolvulus alsinoides. 

(ii) Assarori (600 m) : The sal forest of 
this range is almost similar to that of 
Lachiwala. But in the top storey Eugenia 
opercwlata is also met with. Additional trees 
of the second stbrey are Careya arborea, 
Gfochidion assamic urn, Sapium sebiferum, 
etc. Vallaris solanacea is the extremely 
common climber of this forest. 

2. Moist Mixed Deciduous Forests : 
Such forests are formed by an intermixture 
01 a number of species. Canopy is close. 
trees are medium to above medium in 
bight. Two storeys are easily recognizable 
and at favourable. sites evergreens are 
Pmdominant: Climber growth is us~ally 
hmr/. Herbaceous flora appear only in 
rainy seasons. Undergrowth is mainly 
shrubby. Grasses are almost absent. Distri- 
bution range is the same as that of the 
moist GI-bearing forests, but these forests 
Occupy places where soil and moisture 
conditions are not suitable for the 
growth of sal. 
Floristics : 

(i) Assarori (600 m) : The top storey 
Cmsi S ~ S  of Terminalia tome/?to= O~geinia 
delbergioides, Anogeissus la tifolia, A dim 
cordifolia, Albizia odora tissima, C o r h  
tfihotoma, Lannea coromandelica,Eryth~n8 
suberosa, Hymenodictyon excelsum. 
SImalia malabarica. Holoptelm integrifoljlie. 
Mitragyna parvifolia, ficus cunia. F. 
glomerata, etc. So.me of the common trees 
of the lower storey ere A&//o~us phi/@~i- 
nensis, Premna ls$ifolia va r . m ~ c r ~ t a ,  
Holerrhena an tidysen terica, Dolbergia 
sissoo, Stercu/ia villosa, Elseodencfipn 
glaucum. Nyctentfies arbor-tristiis, 
m8rmelos. Xeromp his spinbS6. Wdgh ie 

tomen tosa. Trema orientalis, Tre wia nudi- 
flora, Ehretia lae vis, ZizI;oh us ju~uba, Z. 
x ylop yrus, and Orox ylum indic um. 

The shrubby undergrowth is constituted 
by A dha toda ze ylanica. Clerodendrum 
viscosum, Lantana camara. Caryopteris 
odora ta, Murra ya koenbii, M. paniculata, 
Casearia tomentosa, Elsholtzia polystach ya, 
Carissa spinarum, Solanum . erian thum, 
Glycosmis pen taph ylla, e tc . Common 
climbers are Vallaris solanacea, Millettia 
a uricula ta, Bauhinia vahlil: Jasminum grandi- 
florum, ~ i z i ~ h u s  oenoplia and Dioscorea 
pentaphylla. Along water courses at  lower 
altitude Acacia catechu, Vitex nequndo 
and Mimosa himala yana are abundant. An 
epiphytic orchid Rhynchostylis retusa is 
quite common. Ferns are the same as those 
found in the sal forest of this area. The 
herbaceous flora is composed of Solanurn 
nigrum, Boerha via diffusa. ~ l h e a  lacera, 
Vernonia cinerea. Hedyotis pinifoiis. ek.  

(ii) Jumna bridge (550 m) : In the Wf3 
canopy Anogeissus latifo/ia is dominating. 

associaties in this storeyare Tefmha& 
tomentoise, T. bellrka, Lam- ~ ~ ~ n -  
defica, HolopteteS integrifolia. Ficus cunia. 
Adjna cordi&/ia, Spondias mangifer8# etc. 
me second s tmy  is c30ntiiUted by MalIofus 
phifippi~ensis, Bauhinia purpuree, Cessia 
fiIrtu/a, Boehrneria rugu/osa, Embllics offrci- 
nail's, DDslbergia sisoo, Sterculia vil/osat 
KNia calycina. Sspium insigne, Wendhdm 
exserta, Butea monosperma and ficus 
palm&. Near water courses Acack cet;echu 
grows in abundance. 

Common shrubs are Murra ya koenigih 
Adhetods ze yt'anica. fan tans camsra, 
W m r d i s  frvticoga* C~Iebtookh oppasj- 
tifolia, etc . Euphorbia ro yleana shrubs are 
a common sight on dry rocks. B8uhini8 
W i i .  is the only woody climber of this 
forest. Common ferns at the moist and wet 
places are' DiPJazium escu/entum, Pterjs 
vittata and Adientum incisum. 

(iii) k l s i  (800 m) : Floristicsl of this 
area are almost similar to the foma at 
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Jumna Bridge. But near this place, in 
seasonal riverlet beds, large scale plantations 
of Eucalyptus ssp. and Dendrocalamus 
strictus have been made to check soil 
el-osion. Such plantations have markedly 
changed the whole physiogonomy of the 
low hills. 

11. TROPICAL FRESHWATER SWAMP FORESTS 

3. Tropical Hill Valley Swamp Forests : 
These are irregular forests with limited 
number of usually evergreen species. 
The trees are normally small and much 
branched and are distributed at continuously 
wet or atleast moist sites. 
Floris tics : 

(i) Mothronwala (600 m) : Common 
trees are Bischoh ja vanica,-ficus glomerata, 
Tre wia n udiflora, Eugenia jambolana, Pitto- 
sporum florib undum, Persea gamblei, 
Phoebe lanceola ta, Drypetes roxb urghii, 
Acrvn~hia IauriIblk and Mix  tetrasperma. 
The shrubby element is constituted .by 
Ardsia solanacea, Elaeagn us con ferta, 
Jasminum multiflorum and Trachelo- 
spermum lucidum. Calamus tenuis is the 
most important climbing palm of this forest. 
Other climbing shrubs are Scindspsus 
o fficimlk, Smii8x indica, Todd8iia aculesta, 
Qioscorea bulbifera, etc . 

The herbaceous element is composed of 
Ageratum con yzoides, Adenostemma 
la venia, Acorus calamus, Pouzolzia 
pen tandra, Floscopa scandens, C yperus 
globosus, C. sanguindentus, C. amabilis 
and Coix lacryma-jobi. 

(ii) At the swampy and marshy localities 
~f Lachiwala (600 m) and Golatappar (600 
m) the floristics are almost the same as 
those of the Mothronwala swamp, except 
for the difference that in these two areas, 
some trees of Shores robusta also invade 
the swampy area. 

Ill. TROPICAL DRY DECIDUOUS FORESTS 

4. Dry Shiwalik Sal Fore8t8 : The 
soil in such forests IS dry. shallow and 

sandy. It is derived from the Shiwali k sand 
rock and conglomerates. Regeneration of 
sal in such forests is very poor, and also 
these are highly affected by various biotic 
factors. Trees rarely reach the height of 15 
m and are of poor quality. Forest canopy is 
open and irregular. 
Floristics : 

(i) Paonta Sahib (500 m) : Shorea 
robusta is the dominating species which 
constitute more than 70% of the upper 
storey. Other associated trees in the top 
canopy a re Terminaha tomentosa, Lannea 
coromandelica, Adina cordihlia, Pterosper- 
mum acerifolium, Madhuca indica and a 
few scattered trees of Eugenia jambolana. 
The lower storey is formed !of Mallotus 
phi/@pinensis, Diosp yros cordifolia, Ehre tia 
laevis, Flacourtia indica, Emblica officinalis, 
Casearia tomentosa, Cassia fistula, Xerom- 
phis spinosa, etc . 

The shrubby element is composed of 
Carissa spinarum, Murra ya koenigii, Clero- 
dendrum viscosum, Woodfordia fruticosa, 
Adhs tods ze ylanica, . Ziziphus x yiop yrus, 
etc. Combretum decandrum is a very 
commonly met with woody climber. The 
only epiphytic orchid found is Vende 
parviflora. 

(ii) Mohand (400 m) : Commonly met 
with trees are Shores robusta, Anogeissus 
latifolia, Terminalia tomentosa, Buchansnia 
lanzan, Bauhihia variega ta, Mallo tus phili- 
ppinensis, ficus glomerata, Acacia catechu, 
A. pseudoeb urnea, Emblica officinalis, 
Diosp yros cordifolia, a nd occasionally trees 
of Cassia fistula, Ougeinia dalbergioides 
and Gre wia oppositifolia a re a lso found . 

Common shrubs are Woodfordia fruti- 
cosa, Lantana camera, Casearia tomen 
toss, Can'ssa spimrum and Adhetode 
zeylanica. Bauhinia vahlii is a common 
woody climber of this area. The herbaceous 
element is scanty. Few commonly met with 
grasses a re Heteropogon con tortus, 
Eulaliopsis bins ts. Oplismenus compositus. 
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enicum psifop&um, 8rwhM8 mmOSB, 
etc. 

.5. Dry Mixed Deciduous F o W  : 
These are distributed in dry areas. The 
canopy is light but fairly even. Trees are 
with short bole and are of poqr quality, not 
more than 15 m in height. There is an 
intermixture of a good number of small 
tree species. The undergrowth includes 
both deciduous and evergreeh shrubs. 

Shahjahanpur (400 m) : The chief 
elements are T&minaIk foment-, Ac@cia 
ca techu, Garuga pinnata, F/acourta indica. 
Cra tae M re/@iosa, Ma//otu~ philippinensis# 
Stercuba i//o=, ~n&eissvs bfi:/di, Grewa 
e/astjca, G. hainesiana, Aegle mafmelos8 
Z i r M u ~  jwirb, &tea r n~nmps rm~~  Tam- 
rindus indica, Ba ~hinia pu rpu r~ ,  Ehretia 
fae vis, A / b i ~  ja leb.beck, Trema po fwa .  
Cordie dichotorna, C. vI9stit8, W@ndlandia 
exserta, Gardenia turgjda. Ho/@rfhena 
an tidysen terjca, Xeromphis spinosa. 
Diospyros cordifolia, D. tornentosa, etc- 

The shrubpy undergrowth is composed 
of Lantana cahara, Helicteres isofat 
Murra ya panic u/a ta, ca rissa spinaruf?. 
Adha toda re  ylanica, Barkria cristata. 
'lndgofem pulchelb, Murre ya koenigii. etc. 
Woody climbers a re Ziliphus O~~OP/~B#  
Bauhinia vah/jj, a nd Abrus preca torius. 
Bcl m boos (Dendrocalamus strk tus) are 
WXsi.rna tfy met with. Important grasses 
Seen in this area are He&mpogon contoflus* 
€feusine indica, lmperata c ylindrica. O~ljs- 
mebus ccrnpositus, e tc . 

6., Dry Oeciduous Khair-sissoo Forests : 
Thecanopy is light but usually complete 
and attains height up to 20 m. In sissoo 
forest, Acmb ccatechu forms distinct second 
storey, but sometimes at certain places it 
mW occur in purg formations. The shrubby ' 
undergrowth is rich. These are distributed 
06 M w  sandy or gmwlly eUuviel/soils along 
various riverbeds or.water rebrvoirs. The 

upper soil is devoid of humus, 

(i) Paonta Sahib (500 m) : The upper 
storey is fully composed of DBfbergia dksm 
Acacia catecbu does not grow as tall as 
sissoo, so it forms a distinct second storey. 
The shrubby undergrowth is very thick 
and is mainly composed of La/l&m &amam,- 
Adhatoda zeyhnica8 Ca fotropis pmere and 
Vitex negundo. At certain open places, grass 
species such as Ssccharum spontsneum, 
S. munja, and A ristida c yanan tha occur in 
abundance. 

( i i )  Lachiwala (600 m) : The most 
dominating species is Acacia catechu which 
forms almost pure patches along riverbed. 
A little away, it is dccasionally intermixed 
with the trees of Albizia febbeck,Tamarix 
dioice. Spondias mangifera, Cordia 
dichotom, Gmelina arbor@, P m m ~  &ti- 
fold va r . m u c m t a  and f;'tsaa monopets$. 

The shrubby undergrowth is the same 
as found in Paonta Sahib except Murmm 
koenigii and Helicteres isora are also found . 
Common climber is Bauhinia bahlii. 

Grasses such as Saccharurn spontaneum 
and S. munja contribute to the ground 
cover. The herbaceous flora is represented 
by Indigokra finifofia, Rumex hestetus, 
Heliotropium stngosum. Boerhavh diffuse. 
C yperus triceps, C ynodon dacty/on, etc. 

IV. HlMALAYAN MONTANE SURTROP1CAL 
FORESTS 

Himalayan Sub-tropical Broad Leaved 
s ore : In the Himalayas, these forests 
occupy a narrow intermediate zone be-n 
the montane tropical and montane tempe- 
rate forests, and fall'within an altitudinal 
range of 1,000- 1,500 m. Vegetation 
shows an intermixture of both the tropical 
and temperate species. The' canopy is 
generally open cln'd the trees are mklom 
more than 17 m tall. 

(a) Subtropical W Forests : this sub- 
type occurs in the outer himabyan ranges 
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where the underlying rock is tertiary and- 
stone. Sal, which is the dominating,species, 
is of poor quality. 

(i) Rajpur ( 1,000 m) : There is a narrow 
belt of sal forest at  Rajpur where Shorea 
robusta is the most dominating species of 
the upper canopy. Other species of the top 
storey a re Adina cordifolia, Eugenia oper- 
cula ta, Terminaka belkrica, Eugenia jambo- 
lana, and a 'few other of Garuga pinnata, 
Mangifera indica and Ficus bengalensis. 

The common trees of the lower storey 
a re Mallotus philippinensis, Sapium sebife- 
rum, S. insigne, Miliusa velutina, Grewia 
oppositifolia, Flacourtia indica, Glochidion 
velutinum, etc. 

Some of the common shrubs are Carissa 
spinerum, Maclura cochinchinensis, 
Casesria tomen tosa, Tabernaemon tana 
coronaria, Mimosa pudica, Ardisia sdena- 
cea and Crotalaria tetragona. 

Common woody climbers are Bauhinia 
vahlii and Milletia auriculsta. 

The 'herbaceous element is chiefly 
composed of Launaea nudicsufis, Rumex 
nepslensis, OfManurn vulgiire and Ajuge 
brscteose'. 

Some of the important ferns are Drylop- 
teris cachleeta, Adi8nf um ven us turn, 
C.kis Wb dentats, C. pamsitica and Ampe- 
Iopteris pro4feta. 

Venda @rvif/ora, an epiphytic orchid, is 
common on the tree trunks of Mangifere 
indica. 

(b) Sub-tropicel Mixed Forests : The 
upper limit of such forests coincides with 
the lower limit of snowfall, that is, upto 
1,500 m. These forests occur on fairly 
steep and well drained slopes. The canopy 
is open and the trees are 10- 1 7 m 'in height. 
F/oristics : 

(i ) Along Rajpur-M ussoorie Bridle Path 
( 1,000- 1,500 m) : The only tree species 
which grows gregariously is Bsuhink tatma 
and is mainly restricw to the southern 

aspects. Other important constituents are 
Ougeinia dalbergwdes, Anogeissus latifolk, 
Terminalia tomen tosa. Mallo tus p hilippi- 
nensis, Sapium insigne, Leucomeris specta- 
bilis, Boehmeria rug ulosa, Albizia lebbeck, 
Flacourtia indica, Sterculia pallens, Engel- 
hardtia spicata, Erythrina suberosa, Olea 
glandulr'era, Pistscia integerrim, Eleeoden- 
dron glaucum, N yc tan thes arbor-tristis, 
Butea monosperma, ~remna barbata a nd 
Glochidion velutin um. 

The shrubby undergrowth is composed 
of Berberis asiatica, B. chitria, PrinSepia 
utilis, Rhus parviflora, Woodfordia fruti- 
cose, Cocc ulus ' la uri folius, Ja trop ha 
curcas, lnula c uspidata, Solan um indic urn, 
S. hispidum, Zan thox ylum ala turn, Cole, 
brookia oppositifolia a nd Adha tode ze yla - 
nica. Two important climbers are gauhinia 
va hlii and Milletia auricula ta. Euphorbia 
royleana grows very abundantly on dry 
rocks. 

The herbaceous element is constituted 
by Leunaaa nudkaulis, Argemone rneximm* 
Rumex nepalensjs, C ynoglossum lenceo- 
latum, Anisomeles indica, Agera turn cony- 
zoides, Sida sphoss, Origanum vulgere, 
Fuman'apan/iflora, etc. The important ferns 
are Ampelop teris prolifera, Pteris vittsta, 
Adhntum incisum, D~pbu'um polypodibdes 
and Dryopteris margihats, Lepisorus nudus 
is an epiphytic fern of this area. 

8. Himalayan Subtropical pine Forests : 

(a )  Shiwalik Chir Pine Forests : Pinus 
roxburghii forms the upper storey with 
elements of the tropical mixed deciduous 
forests. The undergrowth is fairly conti- 
nuous and composed of xerophytic shrubs. 

These are distributed at  an altitudinal 
range of 600- 1,000 m on the dry slopes of 
the Shiwalikconglomeretes end sandstone. 

(i) Assarori (800 m) : At the ridge bus 
roxburghii is the dominating species of the 
top canopy and associabd with it are Show 
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robusta and Terminalia tomen tosa. The 
extremely thin lower storey is constituted 
b Y Ougeinia oojeinensis, Anogeisus 
1' tifolia, Kydia cal ycina, Mallo tus philippi- 
nensis, Sterculia villosa, Grewia OP - 
positifolia, G. hainesiana, Cassia fistula, 
etc. The occasional shrubby undergrowth 
is composed of Lantana camara, Cawopten's 
odors ta, Carissa spinarum, Murra ya 
koenigii. Glycosmis pen taph ylla. fhloga- 
canthus thyrsiflorus and Adhetoda 
zeylanica. Very rarely met with climbers 
on the flowering trees are 5auhinia vahlii, 
Milletia auriculata and Pueraria.tuberosa. 
Common ferns at moist places are Adiantum 
capillus-veneris, A. lun ula turn, Christella 
Parasitica and Ampelop teris prolifefa. 

(b) Himalayan Chir Pine Forests : Typi- 
cally. Pinus roxburghii occurs as a pure 
crop which usually is not so dense and is 
marked by the absence of other trees in 
the top canopy. The shrubby vegetation is 
rare but the forest floor is sufficiently 
covered by grasses. Climbers. epiphytes. 
and bamboos are conspicuous by their 
absence. In moist situations,as along water 
Courses, broad leaved species are also 
phsent. Towards the upper limit chlf passes 
insensibly into the ban oak while towards 
the' lower limit there is a corresponding 
increase in the dry deciduous trees. 

These forests are distributed all long the 
sub-tropical zone of the Western Himalayas 
from 1,200-1,800 m, at places ascending 
to 2.300 m on the southern slopes. Summer 
temperature is high. During winter, sn0Mlfall 
is only for few days. 
Flortstics : 

( i )  Kathnaur ('1,200-1.800 m) : The 
top $torey is purely constituted by Pinus 
foxburghi;, In the lower storey there are 
only a few scattered trees of OuefCus incam 
and Lyonia ovalifolia. In rnore shady and 
moist places, trees of Jugfans regia, var . 
kumonica, Rhus semislsta, R. wdfichii, 
E h t i e  acurnina ta, Sdix ox ycarp, MO~VS 

mrus pashia. Betula stnoides and 

Ficus palmata are frequently seen. Sites - - -  
which are protected from fire, hokl e dense 
undergrowth of shrubs like Prinsepia utils, 
Berberis lycium. Myrsine africana, SBm- 
cocca pruniformis. Debregwia hypde~~a ,  
etc. 

On the forest floor common grasses 
species are Eulalia mol/is, Arundiml& 
in tricata. Capil1,;aedium parviflorum, *m- 
bolus indicus and Heteropogon contortus. 

(ii) General floristics of chir pine forests 
of Barkot Bnd Gangnani are almost similar 
to those of Kathnaur (Fig. 21, whereas, a t  
Mussoorie oniy scattered trees of Pinus 
roxburghli' are met with. Pine is restricted 
to the exposed dry situations such as crest 
of spurs or south facing slopes and well 
drained areas. In moist and fire protected 
places, the shrubby undergrowth and 
grasses are distinct. In certain inner valleys 
of the Garhwal Himalayas. near Barkot 
and Uttarkashi. Cedrus deodara has been 
found growing under Pinus foxburghii. 
Large tracts of the subtropical pine forests 
in the Garhwal Himalayas near Chamba 
(Fig .3) and Gangnani have been adversely 
affected by various biotic factors such as 
large scale cutting for timber and pressure 
for agricultural land due to increasing 
population. Presently trees of Pinus 
mxburghiiare left either at very steep slopes 
or at the hill tops which are unfit for 
cultivation. 

V. HIMALAYAN MOIST TEMPERATE FORESTS 
These are met with throughout the 

Himalayas from 1,500 m to 3.300 m with 
the subtropical pine forests as their lower 
limit and the subalpine forests as their upper 
limit. The annual rainfall varies from 100- 
250 m. 

At the lower limit: this region usually 
supports oak forests which are main]" 
composed of a single species. ~ i t h t h ;  
increase in altitude. oak forests merge into 
extensively developed coniferous forests, 
in which the number of dominant species 
is very small. Depending upon the local 
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factors, deciduous tree genera like Acer, 
Aesculus, Ulmus, Fraxinus, Corylus, Alnus, 
Betula, and evergreen laurels are also met 
with. 

9. Moist. Temperate Oak-forests : 
These are usually composed of a single 
species and are generally of low height i.e. 
10-20 m. Trees of the ban oak are generally 
with poor bole and are widely branched, 
but those of the Ouercus dilatata, on 
favourable soil conditions, are much better 
developed. 

(a) Ban Oak (Ouercus incana) Forest : 
These o c c u ~ i  the lowest zone of the 
temperate'belt and stretches from 1,500- 
4,200 m. At cooler places, it even descends 
as low as 900 m in the chir pine zone. 

.On the southern slopes, Quercus incana, 
forests are open and formed of poor boled 
low branching trees. Only at favourable 
sites, the trees are well developed and form 
a close canopy. Typical associates are 
Rhododendron arboreum and L yonia o vali- 
folia. At moist sites, oak is associated with 
various deciduous trees. At places, 
protected from grazing, shrubs, are quite 
common. Climbers are rare, but epiphytic 
mosses, lichens and ferns are quite 
abundant. 
FloristEcs : 

(i) Mussoorie ( 1,850 m) : In the upper 
canopy, Ouercus incana is the dominating 
species and its chief associates, which does 
not reach the height of the oak, are ~ h o d o -  
dendron arboreom (Fig. 8). and L yonia 
ovalifoiia. Along water courses and in moist 
depressions on lime-stone soil, common 
trees are Aesculus indica, Cornus macro- 
ph yila. Litsea elonga ta, Pemxt O d o ~ ~ ~ i m a ,  
P. du thiei, Viburnum 'c ylindfic urn, V. 
mu/.ha, Cornus capitata, Cafpinus mines, 
Mehma pungens, P w b e  lenceobta, Acer 
oblongurn, Toona serrata, Dsphdph yllurn 
him8Jbyens6 and Pistacia integerrima. f he 
other less common tree species are hpulus 
cikta, Sslix ox ycarpa, Morus serr@ta, brus 
peshi8, &c, 

At places which are protected from 
grazing and other biotic factors, the shrubby 
elements are composed of Boehmeria 
platyphylla, Berberis lycium, Leptodermis 
lanceolata, Coriaria nepafensis, Daphne 
pap yracea, Viburnum cotinifolium. Wik- 
stroernia canescens, Desmodium tiliae- 
folium, L onicera quinqueloc ularis, Prinseph 
utilis, Myrsine africana and M. semiserrata. 
Commonly seen climbers are Rosa 
moschata, Clematis mon tana, C. nepalensis, 
Vitis ob tee ta, V. divarica ta; Rubus fascicu- 
latus, Hedera nepalensis, Smilax parvifolia, 
S. ,aspera, etc. 

Epiphytic vegeta.ti.on of ferns, lichens, 
and mosses is quite rich. At shaded and 
moist places, the common ferns are Arthro- 
meris wallichiana, Wood wardia radicans, 
Pteris q uadriqurita, Adian tum venustum 
Dlplazium polypodioides, Asplenium 
dalhousiae, A. varians and Dryopteris 
pallida. Common epiphytic ferns are Lepi- 
sorus exca vatus, L. kash yapii, Lepisorus 
clathratus, Ph ymatopteris ox yloba, Polypo - 
dium microrhizoma, etc. The herbaceous 
element on rocks and forest floor is 
com posed of Chirita bifolia, Erigeron 
alpinus, Geranium ocella t urn, Evolvulus 
elsinoides, Polygonurn ssp ., Lindenbergia 
indica, Bupleurum lanceola tum, Cen tella 
esiatica, Craniotome versicolor, Anisomeles 
M i ca  and Plectranthus coetsa. 

Considerable damage is being done to 
the ban oak forest of Mussoorie due to 
lopping for fodder and road building 
activities. 

(ii) Gangnani (1,950 m) : Quercus 
incana forms the virgin forests near Gang- 
nani. In the upper storey it is associated 
with scattered .trees of Alnus nitida Endl. 
The elements in the lower storey and shrubs 
etc. are almost the same as that of M ussoorii. 

The woody semiparasite Laranthus longi- 
florus is very common and is infecting almost 
every third tree in the forest. 

(iii) Chamba ( 1,800 m) : In this forest, 
of ban oak, a few scattered trees of Phus 
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roxburghii are met with. The rest of the altitude, the moru oak forests are quite 
elements are same as has been given for COr?~fnon. General floristics for these are 
Gangnani. the same as given foreChakrata. 

(b i  Moru Oa k (Quercus dikstata) Forests: 
These have relatively restricted range of 
distribution at 2,000-2.500 m. Found on 
more deep and moist soil,the trees are thus 
more luxuriant than ban oak. Bole is long 
and cylindrical. Canopy- is hergreen and 
dense. The second storey is composed of 
evergreen species. The shrubby under- 
growth is quite conspicuous and the epiphy- 
tic growth of lichens, mosses and ferns is 
less as compared to ban oak. At higher 
altitudes, these merge with Quercus seme- 
carpifoiia, Picea srnithiana and Abies 
pindrow forests. 

Floristics : 
(i) Chakrata (2,100 m) : The dominant 

tree in the top canopy is Quercus dilatata 
(Fig. 10). It is occasionally associated with 
0. incana, Aln us nitida, Juglans regla, var. 
k umaonica, Carpin us viminea. A esc ulus 
indica, Persea duthiei, Cedrus deodara, etc. 
The second stbrey is marked by the occa- 
sional presence of llex dip yrena, Euonymus 
pendulus, Persea odora tissima. Be tula 
alnoides, Acer caesium, Rhododendron 
arboreum, Litsea umbrosa, etc . 

The undergrowth is constituted by 
Lonicere quinq ueloc ularis, Desmodium 
tilbefolium, Indigofera gerardiana, Daphne 
Pap Yraces, Abelia triflora, L e ycesteria 
f o r f r ~ o ~  and Sarrococca pruniformis. The 
herbaceous element is composed of Satvia 
leneta. Craniotome versicolor, Le ucas 

Ajuga brach vstemon. Primula f/ori- 
bunda. A riseema tortuosum. thmex 
k t 8  'US. C ynogloss~m micran th om and 
Campenula coloreta. Some of the important 
ferns are Pteris cretica, P. guadriaurita, 
Dryry~teris pellide, Asplenium delhousiae. 
A. ensiforme, Adanturn vanusturn, etc. The 
common epiphytic fern is Drynsna mollis. 

(ii) A t  other places, such as Dhanolti 
and Hanuman Chatti, a t  a comparable 

10. Oak ScrQbs : These scrub forests 
are distributed in easily accessible areas or 
near inhabitations extending from &an oak 
to the moru oak type. These scrubsare the 
result of damage or destruction of Quareus 
incana forests for fuel, fodder, and the 
shifting cultivation. Only bushy or thorny 
growth is left out. The ground is covered 
by various'grass species. 

Ftoristics : 

(i) MusSoorie ( 1,850 rn) ' : Stunted, 
unsound and degraded trees of Quercus 
incana are associated with Rhododendron 
arboreum, L yonia ovalifolia and Pyrus 
pashia. Other bushy shrubs associated with 
it are Berberis lycium, B, chitria, Crhegus 
cren ula ta, Prinsepia u ttlis, Wikstroemia 
canescens, Rhsrnnus virga ta, e tc . 

Common grass species are Cymbopugon 
distans, Themeda ana thera. Capl71ipedium 
~rvi f lorurn, Chrysopogon sp ., Dicanthium 
sp., etc. (Fig. 4). The herbaceous element 
which appears after monsoon is composed 
of Artemisia parviffora, A. "roxb yrghiana, 
Salvia lana ta, Con yza stric ta, Rh ynchosk 
himalensis, Wgna capensis, e tc . 

1 1 .  Moist Deodar Forests : The= 
form almost a pure crop, but at times de&r 
is associated with Pinus wa//ichiena and 
Picea smithiana. The canopy is fairly 
complete but not very dense. Trees are 
with straight and tall boles, average height 
is 30-40 m. The broad leaved associates 
are oaks and Rhbdodendron arboreurn. 
a he density of shrubs depends on the extent 
of grazing. 

These are largely distributed between 
1,700-2,500 m and often merge appre-. 
ciably lower on COO! mountain aspects with 
chir pine and may reach much higher up, 
even to 3,200 m. Deodar forests ayoid 
outer ranges, where the amount of rainfall 
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is high. The annual rainfall in areas with 
these forests is 1 10- 1 80 cm . 
Floristics : 

(i) Kanasar (2,300 m) : The dominating 
tree is Cedrus deodara. It is assoc'iated 
with a few trees of Pinus wallichiana, 
Quercus dilatata and Q. incana. Common 
shrubs a re Berberis lycium, Viburnum 
nervos urn, Spiraea canescens, L onice ra 
ang us ti folia, Abelia triflora. Deutzia 
staminea, etc . 

(ii) Patli Devi (2,100 m) : The floristics 
of this area are almost similar to that of 
Kanasar except for the fact that here 
Wburnum nervosum also met with. The 
epiphytic ferns on oak are Drynaria mollis 
and Lepisorus cla thra tus. 

(iii) ta l  Tibba (2,400 m) : Cedrus 
deodar8 is found in pure formations. 
Actually, it has been planted on lime stone 
soil where it is naturalized. Other scattered 
trees are Quercus incena and Rhododen- 
dron arboreum. Common shrubs are 
Viburn um co tinifolium, Wikstroemia 
canescens and Berberis lycium. Corn mon 
ferns are Pteris quedrieurita, A th yrium 
schnperi, A. pectjmtum, Adiantum wnus- 
tm, DrppBris chrysocome, Asplenium 
wrr'ahs, L.9pl'sorus wcamtus. L. kash yapii, 
r(?alypodiwn microrhizoma, Pol ystichum 
squarrosum, etc . 

12. Moist Temperate Deciduous 
F o m  : Such forests are constituted by 
the swcie's often occurring more or less 
gregariously. The trees are usually much 
branched but with large girth and 20-30 m 
tall and the canopy is not so close. Thus 
there is a definite second storey of trees 
and large-sized shrubs. On suitable sites, 
both ferns and herbaceous flora are quite 
rich. The epiphytic growth of orchids, ferns 
and mosses is rich. These are distributed 
between 1,800-2,750 m, in moist places 
and depressions, generally as strips along 
stmarns or on gentler slopes. 

Floristics : 

(i) Gobind Ghat - Gobind Dham 
(2,000-2,500 m) : The upper canopy is 
chiefly constituted by Aesculus indica, 
Be tula a lnoides, ~opulus cilia ta, Ulmus 
wallichiana, Celtis austrafis, Juglsns regia 
var:kumaonica, Alnus nitr.de, Acer ceesim, 
A. ~ictum. etc. 

The second storey trees are Coryl~S 
colurna, L yonia o valifolia, llex dip yrena, 
Corn us macroph ylla, Prunus cornuta, Rhus 
punjabensk, Euon ymus lscerus, Rhododen- 
dron arboreum, Morus serrata, Quercus 
incana, Salix oxycarpa, S. acomphylla, S. 
wallichiana and Taxus baccata. At about 
2,300 m pure strands of Betula alnoides 
(Fig. 7 )  have been seen. 

The shrubby undergrowth is quite rich 
and is constituted by Lonicera quinquelo- 
culeris, Viburnum cotinifolium, V. nemum, 
Berberis chitria, B. edgeworthiana, Colqu- 
hounia coccinea, Spiram sorbifolia, lndigo- 
fera gerardiana, Ssrcococca pruniformis, 
Prinseph utilis, Jasminum humile, Spiraea 
csnescens, Deutzia staminea, Caragena 
brevispins, Abelia triflora, Salix elegans, 
Eleeagn us umbella ta, Euon ymus tingens, 
Excoecaria xerifolia, tiypericum cernuum, 
etc. Common climbers are Vitis himah yam, 
V. divariceta, Schizandra grandiflora, Rosa 
rnosche ta, Hedera nepalensis, Rubus maci- 
lentus, etc. A woody climber semiparasite, 
Lorenthus longiflorus attacks a number of 
tree species. 

The herbaceous undergrowth is consrl- 
tu ted by S trobilan thes dalhousianus, S. 
glutinoss, Justicia pub&era, Plectranthus 
meddeni, Elsholtzia fla vs, Salvia glutinosa, 
Brunella vulgaris, Paeonia emodi, Impatiens 
sp p., Aconitum s p., 1 ilium giganteum, etc . 
Vsnda pan/Hom is a wry common epiphytic 
orchid of this region. Common ferns are 
Poiystichum squsrmum, At15 yrium schim - 
peri, Pteris quedrieurit&, etc . Corn mon 
epiphytic fern is Drynark? mollr's. 
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(ii) Chakrata (2,100 m) :  he trees in 
the u p y  storey are Aesculus indica, Acer 
wesium, A. villosum, A. oblongurn, Quercus 
dibta ts, Be tula alnoides, A Inus nepalensis, 
Quercus incana, Populus cilista. Juglans 
regha, va r. kumaonica, h r s m  odora bbima, 
Litsea umbrosa, etc. The second storey is 
constituted by Lyonia ovalifol(a, llex 
dipyrena, Cornus macrophylla, C. capita fa, 
Prunus comuta, Symplocos chinens&, Rhus 
wallichii, Rhododendron arboreum, Sorbus 
foliolosa, L/ib urn um c ylindricum, Buxus 
wstlichiana, etc . 

Common shrubs are Berberis spp., 
H ypericum cern uum, Daphne pap yracea, 
Myrsine afrtkana, M. semiserrata, Jasminum 
hurnile, Wikstroem ia canescens, Buddleja 
cn'spa, Leptodennis hnceohta, Coton~ster 
microph ylla, Rhamnus procwnbens, 
Desmodium tiliaefolium, Deutzia stamin-, 
Wburnum cotinifolium, Spiraea canescens 
etc. Common climbers are Hedm new- 
lens&, Wtis spp. and Clematis sp. Lorenthus 
longiflorus is the common woody semi- 
parasite. 

The herbaceous flora is almost the same 
as that of the Gobind Ghat - Gobind Dham 
area. Here, common ferns are Pteriscretka, 
P. quadria urita, Or yop teris pallida, etc . 
Drynaria mollis and Ph yma iop teris oxyloba 
are epiphytic ferns. 

(iii) Floristic account for Kedarnath 
and Badrinath is quite similar to that of 
Chakrata and Gobind Ghat areas. 

13. Moist Mixed Coniferous Forests : 
These are the most attractive forests in the 
Himalayas and are composed of a varying 
mixture of coniferous species. Various broad 
leaved trees may be intermixed with conifers 
or. form pure strips or patches. Average 
height of the trees varies from 40-50 m. 
The girth is usually large and the canopy is 
dense. The epiphytic growth of mosses 
and lichens is common but the climbers 
are wn/ few. 

These are distributed above deodar 
forests from 2,400 - 3,000 m. Detailed 
climatologi~l data about these forests is 
lacking, but there is a good amount of 
snowfall in winter. 

(i) Deoban(2.700m):Thet0p~anop~ 
is composed of Abies pindrow, Picea 
smitbiaana and Cedrus deodm. 

The trees in the second storey are 
Quercus semecarpifola, Euonymus Ascerus, 
Rhamnus purpurea, etc. At sti l l  lower 
altitudes, scattered trees of Quercus dilatata, 
Q. incana and Litsea umbrosa are also met 
with. Common shrubs are Lonicera angus- 
ti folia, Vib urn urn co tini folium, V. m ulleha, 
V. nemum,  Jasminum hurnile and Deutzk 
cor ymbosa. 

Commonly seen herbs are Viol' serpens, 
Polygon um sp . , Fragsria vesca, lmpa tiens 
s p . , Valariana hardwickii, Geranium wslli- 
chians, Strobirtsnthes atrropurpureus, Galium 
s p . , Thymus serph yllum, Ajuga brach y- 
stemon and A. parviflora. Among climbers, 
may be mentioned Hedera nepalensis, Vitis 
himala yana, Smilax vagin8ta and Aspara- 
gus filicinus. The epiphytic ferns are Lepi- 
sorus cla thra tus, Ph yma top teris ox yloba 
and Drynaria mollis. Other common ferns 
are Dryopteris pal/ida, Adiantum venustum, 
A rth romeris wallichians, On ychium 
con t& uum, Polys tic h um squarrosum. The 
western aspect of Deoban hill is barren 
and supports only shrubby growth of 
Cotoneaster microph ylta . 

General floristics of the mixed coniferous 
forests of Janaki Chatti (Fig. 5). Gangnani, 
Yamnotri (Fig. Q), Dhanolti and Hanuman 
Chatti at comparable altitudes are also 
similar to Deoban region. 

(ii) Yamnotri (3.200 m) : The top storey 
is mainly composed of Abies spectabi/is, 
Abies pindm w e fid Picee smithiana. Other 
trees of the lower storey are Ouercus 
semecerpifo~ia, 0. dila tats and Acer 
caesium. The shrubby undergrowth is 
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mainly composed of Berberis spp., Strobi- 
lanthes a tropurpureus, Rosa sericea, etc . 
The herbaceous and the fern vegetation is 
similar to Deoban. 

14. Upper West Himalayan Temperate 
Broad Leaved Forests - Kharsu Oak 
Forests : Kharsu (Quercus semecarpifolia) 
forms a dense crop which is about 15-20 
m high. There is very little admixture of 
other species. Trees are covered with dark 
green or brown mosses. The ground flora 
is composed of deciduous shrubs, ferns, 
grasses and herbs. In sheltered places, oak 
is replaced by Abies forests. These are 
distributed between 2,500-3.300 m along 
the outer and moister southern ranges. 
There is heavy snow fall in winters. Detailed 
climatological data are lacking. 

F lor& tics : 

(i) Near Yamnotri (2,950 m) : In the 
top canopy Quercus semecarpifolia is the 
most abundant. Other occasionally 
associated trees are Abies pindro w, Picea 
smithiana, Cedrus deoara and Taxus 
h c c a  ta. 

The trees of the lower storey are //ex 
dip yrena, P yrus lava ta, Quercus dila tata. 
Euonymus lacerus, Syringa emodi, 
Rhamnus purpurea and Betula utilis. 

The undergrowth is composed of Spiraea 
canescens, S. lindleyana, Salix elegans, 
Strobilan thes a tropurpureus, e tc . 

(ii) Deoban (2,700 m) : The main trees 
a re Querc us semecarpi folia, Picea smithiana, 
Meliosma dilleniae folia. A bies pindro w, 
Cedrus ddodara, Quercus dilattlta, e tc . The 
second storey is composed of Euonymus 

' tingens, E. lacerus, llex d@ yrena, Wburflum 
nervosum and V. cotinifo lium. Common 
shrubs are Rosa macroph ~llb, Lonicera 
angustifolia, Jasminum h u m i k  Rubus 
niveus, Berberis s p . , StrobilBn thes atropur- 
pureus and Skimmia la ureoh. 

Common ferns are Dryopteris petlid8, 
Pteh  cmtica, P. qmdn'auljfB and Adiantum 
venustum. 

VI. SUBALPINE FORESTS 

15. West Himalayan Birch-fir Forests : 
These are irregular forests of Abies, Betula 
and Rhododendron. The undergrowth is 
mainly composed of species of Rhodo- 
dendron and other small shrubs. In certain 
dry zones even Quercus semecarpifolia 
extends into it. These are distributed in the 
western Himalayas at 3,000-3,800 m chiefly 
on the northern slopes. At the upper limits, 
these merges into dwarf Rhododendron 
shrubs. 
Floris tics : 

(i) Above Yamnotri (3,700 m) : The 
top canopy is mainly of Abies spectabifis, 
while the dominating tree of the second 
canopy is Betula utilis which is occasionally 
associated with Quercus semecarpifoh, 
Rhododendron campan ula tum, Sorb us 
foliolosa, e tc . 

The undergrowth is composed of Coto- 
neaster acumina ta, Ribes s p p ., Lonicera 
p urpurascens, L. alpigena, Rub us niveus, 
Wburnum nervosum and S/ ix  spp. During 
summer when snow melts, herbaceous 
elements appear for a very short duration. 

VII. ALPINE SCRUB FORESTS 

16. Birch-R hododendron Scrub 
Forests : These are formed of Betula 
utilis and some species of Rhododendron. 
Birch attains height up to 6 m but the girth 
is not more than 60 cm. These forests are 
distributed above 3,500 m throughout the 
Himalayas. The soil is covered with thick 
humus layer and is generally wet. 

Floris tics : 

(i) En route Hem Kund Sahib (4,200 
m) : Betula utils is the dominating species 
which is also associated with Rhododendron 
campan ule tum, Sorb us foliolosa, Syringa 
emodi, etc. The shrubby undergrowth is 
composed of Cotoneaster microph ylla, 
Rhododendron lepidutum, R. an thopogon, 
Nbes glaciale, Polygonum vaccinifolium, 
Lonicera purpursscens and Sslix spp. The 
herbaceous element in summer months is 
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composed of species of ~rimula, Po ten tills. 
Frittillaria, Geum, Aster, Geranium, Po~Y- 
gonum, etc. Common ferns are Osrnunda 
dMoni8na and the species of hly~tichum. 
5f yopteris, A th yrium, Cheilanthes, etc . 
(ii) Valley of Flowers (3,900-4,200 m) : 

The general floristics of this region are 
~ o ~ t  the same as given for Hem Kund 
Sahib area. Except for the fact that density 
of ferns and herbaceous elements in this 

is very much high as compared to the 
adjoining \oca\ities . 

CONCLUDING REMARKS 

Forests in the hills of the Garhwal Hima- 
byas have been serious1 y aft ected by various 
biotic factors. Much damage has been done 
to the forests near inhabitations. The main 
reasons being lopping of trees for fodder, 
indiscriminate chopping of trees for fire, 
and fuel-wood. .heavy grazing and felling 
of forests to make room for agriculture. 
Sal forests near Dehradun have been cut 
down to raise various orchards and for tea 
plantation. Recent stress on the opening 
of the Himalayas to tourists and for 
promoting communication systems for the 
defence forces, has greatly affected the 
edating forests because of highly accele- 
t$t&l road building activity. Around 
Mussoorie (near Jharipani), Rajpur, 
Sahesradhara, forest vegetation has greatly 
been destroyed due to repeated blastings 
for quarrying of lime stone. Other factors 
responsible for the destruction of forests 
in this region are the construction of hydro- 
electric projects and townships connected 
thereto. This is particularly true near Tehri, 
where thousands and thousands of acres 
of forests have been cleared and the Land- 
scape imparted a devastating look. Wrong 
methods adopted for tapping of pine trees 

Pesin are also contributing towards the 
b r ~ f  the subtropical pine forests. ln tens i~  
taKistfIow to the holy shrines of Ysmnotri. 
Q~ab i ,  Badrinath, Kedarnath and t-lem 
Kund hh ib  has put extreme pressure on 

forests for fuel . In ail these places, nothing 
but forest wood is used for cooking and 
keeping warm. Opening of Valley of Flowers 
for grazing has done considerable harm to 
the herbaceous flora. Badrinath area now 
presents a look'of cold desert. All said and 
done, there is an urgent need for taking up 
the forest conservation and regeneration 
projects. Serious efforts a t  the national 
level are needed to conserve the vast 
dwindling forest cover and to undertake 
reforestation programmes for checking 
menacing soil erosion in the region. In a 
country like India', with steadily rising 
standard of living, increase in population 
and brisk industrialisation, we find that our 
once inexhaustible forests are no longer 
adequate to meet even our current 
demands. During the last 3 decades, there 
is a gradual decrease in area under forest 
cover in India. Latest unofficial estimates 
are shocking since according to Chengappa 
( 1982) the area under closed forests has 
been reduced to merely 10% of land mass. 
Earlier, Sagreiya ( 1967) placed it at 23.1 % 
and then reduced to 17.4% [Anonymous 
1976). Their output is certainly far far 
shorter of the projected requirements. To 
solve the problem of wood shortage, either 
additional areas of land must be brought 
under forests at the cost of agriculture and 
water resources or the productivity of the 
existing forests must be increased. As it is 
rather impossible to increase forest area to 
unlimited extent, so the second approach 
seems to be more feasible. Thus ttie 
improvement of forest trees on scientific 
lines becomes the necessity of the present 
times. 

ACKNOWLEDGEMENTS 

We express our thanks to U.G.C., New 
Delhi for financial assistance (Project grant' 
no. 017/Bio.Sci./76), Dr. G.S. Chatha for 
fruitful suggestions and help in more than 
one ways, Shri S.S. Punjabi for assistance 
in field photography and. Shri D.B. Singh 
for typing the manuscript. 



BULLETIN OF THE BOTANICAL SURVEY OF INDIA [Voi. 29 

REFERENCES 

A N Q N Y W S .  Fonssl resowces in the Ash end fer East regions. F.A.O. I United Nations), Rome. 1976. 

etSMP16N. H.G. A prelirninet y survey of forest types of lndie and.Burma. Indian Forest Records (N.S.) Silvicul. 
1 : 1-287. 1936. - AND S.K. SETH .A RevisedSurveyof F o ~ t  Tvpoflndm. Govt. of lndia Publ., Delhi.' 1968a. - AND - General SiMufture for lndb. Govt. of India PUN., Delhi. 1968b. 

CHATTERJEE, D. Studies on the endemic Flora of lndia and Burma. J. Roy. As& Soc. Bangal 5 : 19-67. 1939. 

CWENGAPPA, R. Forests : Plunder Blunder. India Tbdsy. March 15 : 99-104. 1982. 

CORE. E.L. &nt Taxonomy. U.S.A. 1965. 

MEHRA, P.N. Conifers of the ~imsbyas wlth particular reference to the Ab* and Juniperus complexes.The 
Nwbus la21 : 123-129. 1976. - . B.S. GILL AND T.S. SAREEN. Floristic account of some Forest types of western Htmalayes. Res. 
8ulC. (N. S.) Punjhb Univ. 22 : 487-503. 197 1, - K.S. BAWA, P.K. KH<OSLA AND A.S. HANS. Floristic account of some forest types of the egstern 
Mknskyar. Bull. Bot. Sum lnda 25 1- 18. 1983. 

W, G.S. 1-n Forest Ecdogy. Vol. I & II. Oxford Book and Stationary Co. Calcutta. 1960. - V.M. MEMER-HOMJi, R.K. GUPTA AND S. PURI. Forest Ecobgy Phytogeogrephy and fwest 
cwrmt ion .  Vol. I. Oxford & IBH Publish~ng Co., New Delhi. 1983. 

SAGREIYA, K. P. Forests and Forestry. National Book Trust, New Delh~. 1967. 

TROW. R. b Silvkutture of l&n Trees. Vol. 1-111. Oxford Univ. Press, London. 192 1. 



Flg.1. Moist Bhabar Doon Sal Forest Shoreg robusta domlrnant wlth wcas~onal trees of Eugsnalrbrmborbna. 
Cbssa fatub and Careve erborea, undergrowth IS const~tuled by Lsnrena camre end Murray8 koenrgir; 
Lach~wala (hhradun) 

Fig. 2. HimrZsyan Chir Pine Formst : Plnw foxburghiiand arttsrsd a?ssS d O ~ U S  imm; Badtot. 



Fig4. Oak Scrub : Ommus mcetm wlth undergrowth of grasses, W i k s t m h  csnescens and Ann#p& utilfs: 
M ussoone. 



Fig. 5. Moist Mixed Coniferous Forest : Abiespindrow. mrthsne a d  Cedrrcs&u&rs and wheat tields In 
valley: Janaki Chatti {Uttarkashi). 

Fig. 6 ,  Salix sp. growing along rwerbed. Janakt Chatk (Yttarkashl) 





Fig. 0. Mmt M~~ ~~~~t : ~b&rp;ndtww. P h s  Brnifhmm, ~ w I ~ c ~ S O M C ~ ~ ~ O / #  and a dilatata; 

Yamnotr~ (Uttarkash~), 

Fig.lQ A tall tt- of OWTCUS dibtaa; 
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ShowifI~ the location of the various areas surveyed in thn Garttwal Himalayes. 


