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FLOKIS'L'LG A<X:OUN 1' OF SOhlE FOKES'l' 'I'YL'ES 01; 
'I'HE EAS'I'EKN HIMALAYAS 

11 R s '1 K 11 C 'I' 

Dc~ailotl Iloris~ics of so111c lorest tyl~cs bioadly classilicd as, i) Rioist Tropical, 
ii) R4ontiinc Sub~ropital and iii) h!onlane \Yet Tempcrale, ol a liniiied arca in tlle 
Easlern Himalayas are described. Kainfall, temperature, altitude, and profile of the 
~nc~un~ains arc tlic dclermining factors go\.eining thc Lypes of forests in thc arca. 

Fo~csts arc the outcome of interaction of 
scvcral factors which include climate, soil, 
geology, past history of the vegetation and 
forest biota. Generally the climate is the 
most important single factor in painting 
the vegetational picture of a region. How- 
ever, in an ancient country like India, biotic 
and edaphic factors have had considerable 
part to play in determining the nature of 
vegetation and floristic composition of forests. 

There is much polemic over the various 
criteria on which the classification of vegeta- 
tion is based. No attempt is made here to 
resolve this disputed issue. Champion in 
1936 brought out the first comprchcnsivc 
classification of Indian vegetation, climatic 
features formed its main basis. Puri (1960) 
followed more or less the same pattern, 
although 11e made a strong plea for its 
revision. He considered some of the clima- 
tic climaxes of Champion as biotic or 
edaphic or both. Puri argued that the 
division of major types into Southern and 
Northern forms is hardly justified, since 
these differences may be attributed to biotic 
and cdaphic influences. Changes in vegeta- 
tion, according to Puri, were more promi- 
nent in East-West direction. Recently, 
Champion & Seth (1968) revised the classi- 

lication of Indian \rcgctation. Howevcr, 
Puri's suggestions were not acccptablc to 
them. Thus, the original framework re- 
mained unaltered. Nevertheless, the role of 
biotic and edaphic features was re-examincd 
and certain changes necessitated by these 
considerations were made. More factual 
data on climate and soil was incorporated. 
Recent nomenclatural ch anges werc also 
taken into account. 

Mehra et a1 (1971) in a previous communi- 
cation gave floristic account of some of the 
forests in the Western Himalayas. The 
purpose here is to give a similar floristic 
account of the types of forests studied in the 
Eastern Himalayas, which in fact, is the 
outcome of a survey made during excursions 
in connection with the collcction of material 
for cytological studies (6. hfehra, 1976). 
The main stations in the neighbourhood of 
which the forests were studied are indicated 
in the Map and their geograpllical location 
given in the Table. Reference lwre may be 
made to the notable contri1)utions of Cowan 
& Cowan (1927), Cowan (1929)). Cl~;lolpion 
(193(i), Bor (1938, 1942) Rowntrcc ( 1  %4), 
Chatterjee (19.56), Scl-~weinl'urth (1!)57), 1'111 i 
(1960), Kajkhowa (1961), Champion k Sell1 
(1.c.). 

- 
* Gray I-Icrbarium, Cambridge, hlas~acllusclts 02 138, I1 .S. A .  

** Deptt. of Forcslry, H i i ~ i a c l ~ l  Agricul~urc IJnivcrsily, Solan (Kl~altu). 
*** Tree Jmprovclnent Kcsei~rt I1 (:e~llrc, 1'.0. nos 12 10, Kit wc, %;~~nl) i; i .  
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'Table 

Average 
Latitude Longttrlde nltitttda 

Darjeeling, 
(Eastern Himalayas, 
Rcngal) 27" SO'N 88" 18'E 2044 m 

Sl~illong, 
(Kl~asia k Jai t~l ia  
Hills) 25" 40'N 91 " 55'E I500 ~n 

Digboi. 
(Upper Assam) 27" 15'N 95" 37'E 150 m 

The style of description follows the pattern 
aclopted by Champion Rr Seth. The  spccics 
are listed in the order of freq~~ency in which 
they arc met with. 

For an account of the Pteridophytic flora 
met with in such forests either as epiphytes 
or undergrowth, reference may be made to 
Mehra and Bir (1964). 

I. MOIST TROPICAL FORESTS 

Champion & Seth divided these forests into 
scvcn groups, out of which three i.e. Tropical 
wct evergreen, Tropical semi-evergreen and 
Tropical moist deciduous are represen tcd in 
the areas presently surveyed. 

A. Tropical wet evergreen forests 

(a )  Assam Valley tro~icnl wet e-rjergreen 
forest 

Digboi forest division which comes undcr 
this category has a rainfall exceeding 2.500 mm 
which is well distributed throughout the year. 
Maximum temperature is 35°C and the mini- 
mum 10°C. The altitude varies from 100 m 
to 480 m (Jeypore Reserve). 

The  soil is rich, vegetation luxuriant and 
the forests are generally damp. Stratifica- 
tion of vegetation into three storeys is the 
characteristic featurc of the forest (Fig. 1). 
The lofty Di{)t~rorarpus macrornr!)us is the 
tree of top storey attaining a height of 
40-43 m and has 30.35% distribution of the 
crop 'The middle storey is dominated by 

illesltn fe?.,-ra forming 20-307, of thc vcgcta- 
tion. As onc attains a higher al~itude, 
Dipterot.ar/~f~s rnnrrornr~~~rs is replaced by 
Sh orea a.ssamira and l'cr l icn !an rc~aefolin. In 
low lying areas Dipterocarpu~ mnrr-ornrpus 
becomes rare and trees like Tcrminnlin myrio- 
carpa, Bisrhnfin ja~)nndrn, Albizzicl l~lrida, 
DII abnnga grandif lorn and Snj~ilr m hncrnl u m  
become prominent. Besides the tall trees, one 
finds shrubs, herbs, woody lianas and large 
fern epiphytes. The  dense undergrowth 
around the forest, where there is plenty of 
sunshine, makes the- forests impcnctrablc. 

Rowntree (1 9.54) gives the namc, Di/)lrro- 
cnrp?,,s-~leslrn-Mirhelia associa tion to these. so 
does Chatterjee ( I ) .  Rajkhowa (1961) 
treats these undcr the evergreen Mesun- 
Dip terocarp formation. Richards ( 1  954) des- 
cribes such types under tropical rain forest. 

F1oristic.r : T h e  upper storey is constituted 
by Dip1 erocarpus macrocarpals Vesquc, 
Amoora wallichii King, ArtocarP~~s rhaplashn 
Roxb., A. lakoocha Roxb., Shorea assamirn 
Dyer, hfirhelin champaca L., Tetrameles 
nudiflora R. Br., Cinnamomum cecidodn- 
phne Meissn., Endosperm~cm chinense 
Benth., D?labanga grandiflorn (Roxb. ex DC.) 
Walp. and Stereospermum personaturn Chatt. 

The middle storey is composed of Mesun 
ferrea L., Vatirn lanceaefolin B1. (dominants), 
Altingia exrelsa Noronha, Dysoxyl~rm prore- 
rum Hiern, Risrhofia ja-t~n~tirn Rl., Mn,qzoEin 
griffithii Hook. f .  8c Th.,  Dillenin indicn L., 
Snpi~im bacratrlm Roxb., S. r~rgeniaffolilrrn 
Ruch.-Ham., Nyssn jnvnnicn Wanger., Cinnn- 
momurn oh t~lsifoli~rm Nees, Castnnopsis iri- 
buloidcs A. DC., Artocarpus gomezinnn 
Wall., E~rgrnia jambolunn Lam., Cryfitocnry 
nndersoni King, C.  florib~tn(la Nees, E~rgenin 
pmecox Roxh., Engrlhnrdlin spicctln Lescll. cx 
Rl., Al.slonin scholaris R. Rr., Trrm.innlin 
rh~btrln Rctz., T bel~ricn Roxh., A1ic.lrolin 
manii King, A f .  ohlongti Wall., Afnrltilrrs 
bomhvcinn King, hf?wistirn li?rifolin Roxl,., 
An thocephnlu.~ cn(1nmba Mi(].. Li/.rm &nhr(,ln 
Wall., pnnamorijn Bnch.-Ham., B~ilst./tn~ie- 
din fn,<iforifl NCCs, n. gnm nl icnarr King, 



Fig. 1: Asstni l'allc) tropical wet el-crgrcen forest. Trees with light colored hark arc 
I)i/)/rrocnr/~~t,c r t# t~rw~( ,nr /~l i .v ,  D i g l ~ ~ i  ( l , t * k l ~ i ~ l > a ~ ~ i .  ?fMl 111). 

Gn~elitrn nrborrn Roxl)., and (;nrc.i~rin r . o a ~ ~  
Roxb. 

Thc lower storey is constit~rtctl I)y thc 
following species : 

Alnrnrrrrtgn rlor/ir.rrlnlrr %luell. Arg., Cfllli- 
cnrpn tomcn~o.~rr Murr., Crolorl rosbrrrghin- 
nr1.s R;d. E1~~or~~r~ j r1 . v  florih l r t )  r111.v HI., 
~\fallolrts nlbrrs Muell. Arg.. I,ilst.cr scmi- 
cnr/)ifolin Wall., I,. In~rrifolin Roxh. cx 
Wiill., Stprnx srrrrrlnt rrnr Roxb. 

The undergrowth consists of ul~rul)s. 
I ~ i r r n l ~ m  and pirlms. 

Tllc common shrlihs arc : ,\I(rr.w~ i ~ ~ ( / i r f l  
Wall.. Cl~rorl~nrlrtrm ~~isrosrrnr Vcn t., I,ilsr*a 
.sflli(.i\()lin Roxh.. Clr~rorlrrrrlrrrrn hrrrr~lmlrrm 

trnlrr Roxh. i~nd .4lr.honrcn /ilinr~folirt 3ittcl. 
Arg. 

Cirncs. b;rrnl,oos i~ntl pi~lms wlli<.ll ; ~ r c  flr- 
cluently met with r e :  Cnlnm~rs crr8c'lrr.s 
Roxl,.. C. flngrllrrnr Griff.. C. Irrlifolirr.~ Ku1-r.. 
C. Ir/)/o.spntli.\: Griff.. De~rtlror~lnmrrs hnmil- 
fonii Nrcv k Am.. I>itrarhlon ntnlcllrr~~tlii 
Kurz, flnmbrrsrr /)nlIir/n A.l~~nro, n. lrrlrln 
Roxl,.. I,ivi.vlotrn jr*rrl:ir~sinrtn Griff.. l'i~~ntrgr~ 
grnr.ili.s Ill. 

'Tllc ficl~l layers 1 1 i l 0 1  w t ~ ~ c ~  like 
Erin11 lh rrs r-mrr8rrrr nr I3cir11v.. Plrrngrrri1e.s Rrrrkn 
Trin.. Snr.r.lrnrtrnr sp., nlilny ferns, ;~roi<ls ;1nc1 
sc.it;lniin;~rcor~s spccics. 

\Y;111., 1~1eInsIomr1 nrnlnBn/hrir.tlm I,.. (;m/otr I 1iin;s I -  : Arnr.irr /jfD~~rrnlrr Willtl.. 
rnrrdnlrrs Ceisel, Al/~i?rirr s/,rr.iosr~ ScIlt~m.. A. l l ~ l h ~ r ~ n  ~/i/)rtlrrr.rn RoxI)., Drlinrn snrnrrrr- 
nlltrghns Roscoc. Snpmsmn t~rtrnrrtrrr Hook. tosn I,.. Th~r~rbrrgin grrrrrrliflorrr Roxl).. and 
f.. I .~orn ncrirnirrnlrr Roxb.. Cnllirnr/rn nrrrmi- F'ilis Inlifolin Roxl), 
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R. Tropical semi-evergreen foreslts 

(a) Su b-Himalayan fropirtll .semi-e.r)clrgrt.'en 
forests 

The area surveved was Samsinq iKalim- 
none forest division). The  rainfall is from 
2000 to 3000 mm. thc numljcr of rainy davc 
are well diqtributerl throughout the vear. 
The  nreciae mean maximum and minimum 
temneratllrec are not known but these arr 
a m i ~ n d  30°C and 5°C respectively. 

The  forests are semi-evergreen, deciduous 
c-lcments also making u p  the dominants. T h e  
trees are not as tall as in the wet evergreen 
tvpe. However. besides the upper storey 
there is well differcntiatecl middle storey as 
well. The  llnderpowth is heavv and 
llixuriant. 

Cowan ( 1  929) recorded his observations of 
these forests under E~rg~nia-Phoebe hylium. 
Eligenin formosa Wall. and Phoobe hnine.sinrtn 
Rrandis wcrc mentioned to be the two domi- 
nants. However, present studies reveal that 
what was considered to be Phoebe hainesin)~n 
is in fact Phoebe attenuata Nees. 

F1oristics:s Etsgenin formosa Wall., and 
Phoebe nttent~atn Nees (not Phoebe haine- 
sinnn Brandis, as mentioned by Cowan, 
1929) are the main species. Ailanthtcs 
grandis Prain, Acrocarpus frnxinif 0~it4.s 

Wight, Alstonia ,srholnris R. Br., Cnstnnop- 
sis indien A. DC., Schima zunllichii Choisy, 
Terminalia myriocarfia Heurck. et Muell., 
Cinnamom~im cecidodaphne Meissn., Eugenia 
ramosis.simn Wall., Crataevn ~rnilocularis 
I3uch.-Ham., Gmelinn nrboren Roxb., Aficho- 
licl rhamfinrn L., Phoobr hain~sinvin Rrandis, 
Polyollhin simiarum Benth. & Hook. f., Cns- 
/ortof~.si.s tribvcloidos A. DC., Totrnmeles 
n~cdiflorn R. Rr., Litsea pnnnmonja Ruch.- 
Ham. are the other common trees. 

Thc  trees of the second storey are : 
Amoorn zvtlllichii King, Cinnnmom~rm rwi- 
tlodaphne Meissn.. Slyrcl.~ serr~rlnl~~rn Roxb.. 
Cvnowrdin otlornln R. Br., 'ir'lrrf)inia f~omi -  
fern DC., Artinotlnphne obor~ntn Bl. 

(b) K.  Ad J .  hills troj)ic*c~l semi-overgrren 
forests 

The forests occurring on the southern 
slopes of K 8. T hills (Assam) are treated 
l~nder this head ' ( ~ i g .  2). Studies were made 
in Shclla forest and adjoining areas. Rain- 
fall is very high, from 4000-3000 mm, 
m-ljoritv of it falling from lune to Scptcm- 
her. T h e  ground is plain or slopy, u p  to 
500 m. 

The trees are tall and scattered. Betel 
pxlm is the most common tree in the middle 
storey. A num!>er OF epiphytes cover thc 
trunks of lrce species. There is rich under- 
growth. 

Flori.\lic.s : Thc principal trcc spccics arc: 
C(.tlrc.ln toontr Roxh., Ar/ornrf>lr.s h(>t(~rofihyl- 
1o1r.s Lam., Cirr~tnmornrrnl reridotlnphne 
Meissn., Ar/ocnr[)~i.s rhnf~lnshn Roxb., Dyso- 
s y l ~ i m  bineclnrifar~lm Hook. f., SIereo.si)er- 
n;frm f)ursonn/~tm Chatt., Arecn rnlcrhlc L., 
S/)ontlias f~innnta Kurz, Afichelia chnmpaca 
L., Alasrla fcrrrn L., Castnnofisis ivdirn 
A. DC., E~cgev~ia pmcrox Roxb., Vitex fietlltn- 
r?ilnris Wall., E?tge?lin ohlaln Roxb., Snfiiltm 
bnccatzirn Roxb., Gnruga gamblei King, 
E~rgenin ofiercullrtn Roxb.. Dlrnhangn ~ r n n d i -  
flora (Roxb. ex DC.) Walp., Garlign /)innntn 
Roxh., Po?rbnrtin n.xil1nri.s King, Znnllicjxy- 
him limonella Atston, Castanofisis triblrloirlvs 
A. DC., Premnn brn,gnl~n.sis Clarke, Termi- 
nnlin be1eric.n Roxh., Qlcc.rc1r.s scrrata Thunb.. 
Ehretin rvnllirhicrncr Hook. f. Pc Th., G m ~ l i n n  
nrboren Roxb., Or~raosin rob~rsta Wigl~t,  
Trema amboinensis Rl., Cvltis auslrnlis L. 

T h c  smaller trees are : A4ncnmngn rlenti- 
r~elotn Muell. Arg.. L w n  sambtrcirin Willd.. 
Gloc.hitliorz sphaarogvn~rm Kurz, Sec.~r r i n e ~ n  
71irosn Raill., Eriogloss?r m r~r  bigino.s~i m Rl.. 
O1n.y nclnn Wall., Croton roxb~ir,ghirrn~rs Ral.. 
W ~ i g h t i n  roc,r.inea Sims, Orhrln sqlrnrro.rn L.. 
Wrightin /omrnlo.sn R. ik S., Ci1r1i.s ttv.s/riu 
DC., Snmco intlim I,., Elrgenin It hrr.\yn?r (1 

Duthic, Rr~e(.rn nzollis Wall., Aloln.ston1cr n o r -  
ntnle Don, li(i~l(lin f a ~ ( . i ~ ~ i l n t ( l  . I ~ o r n  
aruminnla R o x l ~ . .  Alnllo11l.s nlbrcr Mucll. Arq. 
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Fig. 1: K, Re J. hills tnbpical wmi-evcreccn R~rcsl (Shclla. 300 111). 

C. Tmphl mat& dscM~ons f m  3). Climber specic.5 arc. few in number but 
sometimes dense in growth (Fig. 4) and the 

(a) Ens/ Himnlnynn .Fnl Forests forest is almost completely devoid of ham- 
boos. Cowan (1929) has dealt these under 

Rungit and Sukna .qhnwn-Terminnlin-Gnr,~gn hylium. 
(Dnrjeling hills) are typical localitin. T h e  Flo,+lirs : are Shorrfl 
mean annual temperature in thme areas is 

rohtrsrn Gilcrtn. f.. 7trmitinlin bclerirn Roxb.. around 2.S°C. and minim~im and mr~ximr~m 
temperatures near 14°C and 38°C; rcspcc- ( ;nr t t~n pitrtintn Roxb., .Fchimn alnllichii 
tive]", The rainfall is I;1)0-200O mm, T h e  Choisy, Lngvrslrocmin j)nnriflorn Rox~., 
winter is cold: frost, howcvcr, is ltnknown. f3ntrhitrin /)trrj)rrrrn L., Dilltvtin / ) c? l l f l~? l f l  
l'hcre is a definite dry perjl.xl from Novem- Roxh., Chirl~rrrin ~nhalnrir A. Jltsr.. 
ber to March. fiischofia jntrntrirn Rl.,  Slrrrrrlin 11illo.rn Roxh.. 

Shorrn robftsln which attains 23-40 m in Tr1rnmrlr.s nadiflorn R r .  Trrminnlin 
height dominatcrr these forests and forms rrrnlrlntn Ratli. Crtlrrln l o o m  Roxb., Ailan- 
cifl-go% of the crop. The a n d e r p w t h  i s  thtr.r pnnrlir Prain. Rirodin mrlinrfolin Henth.. 
~ ( ~ m p d  mainly of herbs and shnlt>r (Fig. Snlnl~Iin mnlnhnrim Schott.. Abtonin srholnris 



Fig. 3:  East Himalayan Sal forcsr, T l ~ e  conlrpinrous undewawrh i s  formrd by HcriGpchiunr 
specin. Darjeeling (SuLria, 150 rn). 

R.Br., An rhocephobs codombu Miq., Tcrrni- 
rralia myriururpn Heurck. et Muell., Gmclinu 
arborea Roxb.. Tcrminnlin chcbula Rctz. and 
Lf tsea monopelala (Roxb.) Pen. 

The medium-sized trees are : Arnuora 
waNichii King, Premno bmgolensir Clarke, 
Dysoxylum harniilonii Hicrn. Turp in i~  
pornifera DC., C a r e y  orborea Roxb., Slmeo- 
spermurn parscnlal urn Chatt., Lannen cor- 
romnndelica Merr,, Uinnamomum cecido- 
daphne Meissn., C. oblusifoiium Nees.. 
A phonomixis polystachyu Parker, Dyroxy hrn 
bincctarifmrn Hook. f., Iihus griffifhii 
Hook, f., Prernna rnucronata Clarke, Mallo- 
tus philippinensis Muell. Arg., Ctyplocclt)la 
omygdalino Nees, C. floributada Nrer Ilex 
godn jam Colebr., Olcn drnlato Wall., 

Lophol-~elalum fimbn'rritrrn Wight, Cnrrariurn 
si kkimense King, Grewia vest ita Wall., 
Eugenia forrnosfl Wall., Liiseo giul in osa 
(Lour,) C. B. Robin., A.lachillrs uillosa Hook. 
, Agluin ficlvirirlis Hiern, Stmccor~~us 
anncardium L., Spondius pinna&a Kun, 
Mach ilus sericca Bl., Act inodaphne o holmla 
Rl., Rcilsrhrniedia rax brrrghiann N ees. 

The smaller trees are: Hotarrhettn utrlt- 
dgsett lerirn Wall., Crnlaerra u tliloctrlaris 
Buch. -Ham., C hisorhelon f)attisttlalrrs Hiern, 
Zmthoxylnrn lirnonclla Alston. Heynca 
trijrrg Roxb., R ~ c o u r e a  sapidn Moell.Arg., 
Wrighlia lornmtosa R It S., Aporosa 
roxburghii Baill.. Dysoxyltrm pallens Hiem, 
Phoebe lanreolala Nees., Ixora acttminata 
Roxb.. Pinncmn nepolenris Benn.. P. quns- 
soirles Bennct., hleliorrnn irinnnln Roxb. 



Fig. 4: Eau Himalayan Sal Inrest showing dense growth of llamas. Darjeeling (Sukna, I50 mm). 

The common shrubs are: Lcra sambucina 
Willd., Aticromelum in tcgerrimum Wight fk 
Am., Muwaya paniculala Jack., M. koenigii 
Spreng.. Clerodmrlrum sq tratnst trm Vald, 
lnrlignfera psrlchtSlt Roxb., L c ~ a  alarn Edg., 
S. lrifoliato Laws., Paramigtrya monophy 1Ln 
Wight. 

In the Rungit valley at some places along 
with Sal is s e m  Pinrrs roxbnrghii Sargent 
(Fig. 5). 

(b) East Himalnyatr nruisl r n i x ~ r !  clcsidrroris 
forests 

Z l i s  t y p  includes deciduous forests which 
occur on the slopes of the Eastern Himalayas 
up to 600 rn in the outer ranges, which are 
characterired by heavy precipitation. The 
trecs arc p e r a l l y  tall, the undergrowth 

heavy and composed of shrubs. Bamboos are 
absent. 

Field studies were carried around Rong- 
tong (narjeding hills). The tainfall is 
slightly heavier than for the previous type, 
usually approaching 5000 m. There is a 
definite dry period from November to 
February. 

Flofistics : TeEramelcs nudifiora R. Br, 
Duabanga grandiflorn Walp., Terminalia 
belerica Roxb., Salnalia malaba+ca Schott, 
Schiinn wnllichii Choisy, Lagerslrocmia pas- 
viflora Roxb., Sterculio villosa Roxb. are the 
dominant species. 

The other t r e e s  are.: Shorca Y O ~ U S ! ~  

Gaerm. I., Albizzin #wocera Benth., Trewid 
nerdiflorn L,, Ailanthus grandis Prain, Antho- 
c e p h a l ~ ~  cadtzrnba Miq., Eugenia ramosissimd 
Wall., Holarrhmn nnticlystnIerica Walls 
Wrigltlin forncnto.rn R. 8c S., Hymenodiciyon 
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5:  Frtst Himalayan forest Piaus ruxbrrrghii Fornix ligl~t rtslunvl areas on t l~e ridgcq, 
llarjcclfn~ (hl:arr jil nr, ?In0 111). 

cxcelsum Wall., Careya arbowa Roxb., Citi- 

rrunrorntrm rrridoriaphtit Meisn., Chisoc.hr- 
Ion yan kslaitrs H i m  and Wmdlnatlin Ptr br- 
rtrfrr DC. 

(c) Sar~unnoh f y p ~  of rtegelnlion obscn~cd in 
K & J hitrs 

' f l ~ c x  PCom~q IIIZVU not h e n  dcxril>cul 
Iwlorc. Savannah e f f ~ ~ t  is biolic t l l ~  10 

p z i n g  or fire. T l ~ c  t r m ,  abau t 1.5-1 8 rn 
in height, arc scatrcrrwl in tllc gsas whiclr i n  
I-I..? m in l~ciglrt (Fig. 6). Only ;I low spccics 
;~rc ccurnmonly mct with. NO shrubs arc 
noticed. 

l r .  ; Tl~c common trees are : Bis- 
rhofia jntrnt~iru Ill., Carrye arborca Roxb., 
Cneli t ln nrhoren Roxb., St ncorpermtrm per- 
.cottalunt Chatt., Ehrelin wtatlichiana Hook. 
f. k Th., Giochirliatr sphacrogynum Kurz, 
Cordirr dichotarna Frost. t. Spondinr pitlnata 
Kurz, Lannca conommrdelica Merr.. Gnmga 
pi~t t taln Roxb.. E u p i a  operct~lnta Roxb., 
and Mctia loastnrlnts .%ib. & Zucc. 

'I'h~%c map Ilc ron.uiclerc<l undur ~ w o  
groups: (A) Subtropical broad-1c;tvcd hill 
lorurls ;tnd (13) 511 h tropical pine forcnr. 

'Thc obl~rrvationu :we recorded from tllc 
arcas around Gammpani (EL k J hills). whuru A- bad-k.rrd hi1 f ~ a g  
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Fig. 6: Savannah ty-pc of vcgetatim~ in li. Ib 3. hills. (Garampani, 750 m.) 

come under this category. 'The mean annual 
temperature is 192OCC. The minimum tem- 
perature is 7 O C  and the maximum 29°C. 
The rainfall varies from 2000-3500 mm. 
Altitude is between 1200- 1 ti00 m. 

The tall trees are 23-30 m in height, the 
forest is generally dense. Two storeys can 
be distinguished. The undergrowth is con- 
stituted by shrubs. The grass is almost 
absent. Epiphyte are common. Fig. 7 gives 
a g e n d  view of these forests. 

FloriJtics : Mahanadi Forest : The domi- 
nants are: Engelhardtia spicata Lexh. ex 
Bl., Castanopsb indica A. DC., Qucrnrr spi- 
cata Smith, Schima wallichii . Choisy. The 
other trees in the top canopy are: Acer 
~hornsotti Miq., Crrfrcla mirrorarpa DC., 

Ailanthris pandis Prain, Etigrrnia kurzii 
Duthie. Albiuia chinmsis Merr., Tcrminalin 
mvriocarpa Heurck. et Muell., Citrnamomum 
gimdtilifmlm Meism., Melia composifa 
Willd. 

' f i e  trees of the second storey arc Aglain 
pentiridis Hiern, hl acarnnga p~isttr lala King, 
Ostorlcs panimla&z Bl., Albizzia orloratissinla 
Renth., Pnrrpartttr axi1lnri.r King, ,\iachilru 
parviflora Meissn., Rhus insignis Hook. f., 
R .  semialafa Murr., Dysoxylrtm p r o c m m  
Himi and Chisochcton paniculatus Hiem. 

The common shrubs are Maesa indita 
Wall., Lctrcospcctrum sp. The herbaceot~s 
element is represented by Sf robihtr t hcs !s;n., 
Arisnrmn a p . ,  and Clohhn sps. 



Lapchu Fotmt: This fomt differs from 
thc above in the abmcc of Qucrcru spicaia 
Smith. and presence of Rctuln cylindrostnchys 
Gamblc and Parattin J m ~ t r a l a  Chatt. in 
almmt pure patches. 

@) R i* J hills sublrdpiml w d  hill foxsls 

T h e  Raristim d m i b e d  below pertain to 
Riat Khwan forest below Shillmg Plateau. 
Rainfall is I:j0620(H1 mm, Temperature 
data is not rvailahlc. Altitude varics from 
E(HHE14IH) m. 

Thcrc arc cvcrgrcm trees 15-20m in 
height. Not distinguished into two stortys. 
T%e undcrffrawth is heavy in moist shady 
places hut scant where foreat is open. 

FImmstics : The common t r e s  are: Schima 
wdlichii  Choisy. Ccdrcta t o a o  var. pillisla- 
mineo C. LC., Euadin fruxinifulia Hmk. f., 

Cartmapsis indica A. DC., Bet~t ln  tdnoit!~.t 
Ham., Risrhofin jmanica B1,. C r y p l ~ a r y o  
nrnygrfafina New, R hru s~ttccdmca L., n.le1io.t- 
ma nmntt imn Wight, Oslodcs pmicrrlala RI., 
Chisnchcfon peniculaks Hiern, ~Mathilrrs 
odarafis~ima Nees, Erylhrina fwca Lour.. 
E u ~ r n i a  pracrox Roxb., Castanapsis ttibuloi- 
Rrs A, . Arracntplu takoocha Roxb.. 
S~rosptrrnrm noronhianurn B1., l ien  chinm- 
sis Hook. It Am., Pimasma jmlanica BE,, I tcn 
mnrrophvHn Wall., Wmdlnndin cxcttn DC., 
Sty+ax ~ ~ m d a ~ t r m  Roxb., t i tsen umbrosa 
N m ,  Etigclhnrdiin spirnln Llesch. ex RI., 
Litsea k hnsinna Meissn ., A Zangium rhinmsc 
(Lour.) Hams.. Ixorcr nipicons RI.. Souraujn 
nafia14Jmi.r DC, and Drsox~lurn bincctari- 
f m r m  Hmk. f. 

The shrubs which are hqumtly met with 
are : Zanthaxy tun scmdm Bl., Cterudm- 
drum viscosum Vmt. ~\linomelum in tcgn- 
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rimurn Wight & Am., Rubw ellipticus Smith, 
Morinda angu~tifolia Roxb., Alaesu fndica 
Wall., Phyllanthus gltzucus Wall., Toddalia 
arialira Lam., Rreytiia palms Bmth. and 
Debregemin vtlutinn Gaud. 

Field studim were undertaken on Shillong 
Plateau. The area is hilly, slopes gentle, at 
a few places deep gorges are pmt, the 
maximum height attained is 1800 m. The 
climate is equitable. Strong winds prevail 
during March-April. Rainfall is moderately 
high, about 2500 mm. Maximum tempera- 
ture is 25°C and minimum 4%. 

Flaristics : Pinxt inslrlnris Endl. occurs in 
pure patches with thc broad-leaved species 
confined as undergrowth. Thc pine attaina 
its best development from 300-170Om; at 

higher dItitudes it is generally stunted. 
When i t  occurs in coolcs places, evergreens, 
mainly Pasania dealbala (Hook. f. & Th.) 
Cha tt., Machilus duthiei King, Quercrt~ pi- 
ffithii Hook. f. Th., Schima Rhminna Dyer 
also appear, 

The undergrowth cornprism species oE 
S'i bwrn~rm, D a p h n ~  cnntlnhitin Wall., 
Rrrbzu elliplictrs Smith, Iifyrsine samiserra/a 
Wall., Lyonia ovalifolia (Wall.) Drudc., 
Cassia laer~ignta Willd., indigoftm specics 
and ferns. T h e  species of lndigofrrn with 
grass form the ground cover. 

111. MONTANE WET TEMPERATE FORESTS 

Evergreen forests with high density {Figs. 
8-1 3). The l~cight of t r m  docs not cxcccd 
25 m. Thc trunks arc covcred with mossca. 
ferns and other epiphytic growth. Thc 
dominant species are oaks and laurels. 

Fig. 0: Eant Hfmala n Montane wtt temperate fnmt. Trees in rhe uppcr storry are 
Zchilur pmmitana. Darjeeling (Sanchal, 2!Wl m). 
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Darjeeling and Shillong montane wet 
temperate forests were visited several times. 
The mean maximum temperature and mean 
minimum temperatures for Darjeeling are 
16,14"C and 1 0.2Z°C respectively. The rain- 
fall is around 3060 mm and the number of 
cloudy days exceeds 200 in a year4 The 
climatic factors for Shillong have already 
heen referred to earlier. 

f t  is pertinent to point out here that in 
K Rc J hills, "Sub-tropical vegetation" and 
""emperate vwtation" sometimes appear 
side by side under apparently similar 
cnviranmcn tal conditions. T h ~ s  51th-trnpi- 
cal Pine fomts replace the tempcraec Oak- 
Laurel association on the ridges on the same 
mountain. This is in strong contrast to tlac 
vwtation encountered in Darjeeling llills 
where sub-tropical and temperate zones are 

well defined. The latter k@ns abovc 
1600 m. The occurrence of temperate type 
of vegetation at lower altitudes in K & j 
hills may he attributed to the fact that: 
climatic factors with regard to altitude vary 
from one mountain za the other (cE, Richards, 
19.54, p. $47) It has also k e n  pointed out 
5y Richards, that attitudinal limits of vegc- 
ational zones are lowcr on smaller mountains 
han on extensive ranges. 

These may hc trcarcd ilndcr thrcc head?;. 
( i )  Lattrnctrotrs fnrr?.rl (E700-2200 rn) : 

(Alarh Elris-A Iirhelio hvlilrnt of C'ownrz (1929) : 
Tllc dominant t r m  arc Afnrfiitws rdfilis King, 
~Vuchilvs gsmmieonn King, Cuslanop~is hys- 
trix A.DC., ~Plachilus gambki King, Pasanin 

Fig. 9: East HImaIayan Montane w f l  t e m w t e  form how in^ abundant epiphylo as 
well as thick undergrowth, Darjecling (Sanrltal. 22nn m). 



fmexfrala (Koxlr.) Chntt., AlrimmirJm (.nth- I). Don, Qtrrrc.rc.s l i t t m l ( ~  tfl., Arcr lnrr~igni~rrn 
rnriii Dandy, Arer rfirtlpbellii Hook. f .  & Th. ,  Wall., Erinbol~yn be~rgnl~tisis Haak. f., 
NyYwn jazmtrirn Wanger., , I l~liosmn u~nllichii Elrodin fra~inifolin Hook. F., R r f ~ l l a  e1~loirlc.f 
Planch., Cinnnrnornttm r ~ ~ m  Bucl~. Ham.. E w y n  nrr~mittnln DC,. Acer 
Mciwn. 3'11~ athcr trees are Syminglonin oblongwm Wall.. Iran mnrrophy lln W:111.. 
{~opvlntw van Stcm., Aln tls nrfialrnsis Jhr-hiltrs orforn/issimn Nees. I'ibtr n ~ n n i  

Fig. 10: East Himalayan Montane wet temperate fwcst. The Buk Oak fmt m q e n  
im~~crrcptihly intn h i ~ h  level Oak fnrcsr. 'lt'cst Sikkirn (Rakkim, 27W m). 

cariaccum 1 Glachidion ncitminnlum 
Muell. Arg. 

(ii) Buk oak fort=sr (2000-2500 rn) (Fig. 8, 
9) : The dominants are: (Irrercus larn~l- 
lorn Sm., Castariopsis 1ritttrloidc.s A. DC,, 
Jfuchilur gummicana King, Acer carnfibcllii 
Hmk. F. R: Th., Cas/artopnis hyslrix A. DC. 
The other trees arc: Magnolia cnrnpbcllii 
Hook. f. % Tho, hfcliosma wnllirhii Plancli., 
Litsea smicea Wall., Sy mplocos t hcnc#oXia 
Buch. Ham,, Acer lamigaturn Wall., Rhus 
succedanen L., Cinnnrnomum impressinctviunr 

Meissn., Zlex insipis Hook., Alter haokcfi' 
Miq., A. .rikkimr?irr Miq.. Xanrhoxylum 
nrnr~chopodit~rn Dm., 2. oxyphyllrtrn Edgew.1 
Styrax hookcri Clarke, Yiburtrarm rnr bescens 
Wall., Actr osmn~totti Gamble. 

There are prment numeroils epiphytc~ and 
thick undergrowth oE shrubs and herbs. Thi! 
forest passes imperceptibly into high levcl oak 
forest (Fig. 10). 

(iii) High level oak forest (2500-2800 m) 
The dominants are: Pasania pnchvph?llff 
(Kun) Schott, Aiacfrilus gammienna King 
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Pig. 11: K, & J. hiflu suantanc wet tenbpcmtc fmw. 

QWCUS Zarnrilosa Sm. The other trees are: 
Acm cum#~bcllii Hook. f. & Th., Hhododnl- 
tlron arborram Sm,, Magnolia campbetiii 
Hmk, f. It Th., Ilex fragilis t., tuod ia  
fraxinifolia Hmk., Arer peclinalum Wall., 
Liista oreophita Hook f., Viburnum 
crubcscms Wall., Acer sikRimmse Miq., A, 
hookeXj Miq,, Skimrnia laureola Hmk. f., 
Hy drangin wc.~iila Wall., Lin dera he frrophy lia 
Meisn. 

The graund growing ferns and fern allicr 
are : Diplnzium stoticxkac Bedd,, Pieris 
wallichiana Ag., Lycopodiurn cluvalum L. and 
the epiphytes and lithophytes are: Oleandra 
waltichii (Hook.) Prml, Pleopeltis kashyapii 
Mehra, Hvrnmophylltlm sirnorimurn Hook., 
Asptcnitrrn msifmrnac Wall. and Phymntnttcs 
nrnlacorIorl ('Hook.) Ching. 

g, h' 6 ] h i l b  tnot t ln t l~  wet 1cmper.ale 
forfits : Cherrapunji which expcrienccs the 
maximum amount oE rainfakt in the area and 
lufawnsymum werc explored. These fwmts 
(Figs. 11-15) differ from those on Darjmling 
hills in several respects. T h e  dominant 
speck  are oaks and laurels, Magnolias and 
maples which dong with oaks and laurels 
dominate the vcgttation in Darjeeling hills 
;rrc missing. Final1 y, sub-tropical apecia 
occur aide by sidc with the temperate ones. 
TRe main tree aptxierr are: Pasanin dratbaia 
(Hook. f. It Th.) Chatt, Machilw duthci 
King, M. gamblrri King, Schimo Rhasiana 
Dyer, Quuercus liwcafa v u .  lobbii Wmrig., 
P~rmia sjlicafn (Smith] Chatt., Mnchilm 
orlorntissimn Nerts. Qirmctls glartca Ilhunb., 
!'rl!tc ~ r s  p~trlrlam Roxb., Elnenrnrprtr hrnrm. 



t ~ s  Watt., Symirrglotria fiopt~lflca van Stecn., wtrm Smith, Maclrilus Icirrgii Hmk. f., Firxu 
Cinnurnomum o blzuifoiirsm NLW, Garcirria trcmoralis Wall. 
at~umo!u Plancl~. IL 'Trim., Beihchmiedfn 'Thc small trey3 arc: jfcs zre?rulosa Hmk., 
gnmrnieatza King. Jlex rscclsa Wnll., Alnrrg l i~ -  Hclicia crratica Hook. f., Eutyn acuminata 
i t  g i I . ,  A a 1 i LC. Littilcra ~ssanricn Kun, Etdonyrn tts 

gilrnl tel~.agorr rrn~ liun, K h  ododerrdrutb orbo- gra?rdifiot'm Wall., Gloch idion ucllminalunr 

Fig. 12: K. & J. hills liitnitanu W*CI tcin1,eratc rtrmt. K.  & J. hilln (C:l~nrapunji, lJw 111). 

Muell. Asg., Vi burnurn ~dornlissimum Ker, 
Ligtwlrum robtwlum Rl., Ehrelia antminula 
Red& l f ex  grifithii Hook. f., I .  khasiana 
I'urk,, I .  theaefolia Hook. f.. Vib~rrtrtrm 
rirnmtsii Hmk. f. & Th., Lyoniu owalifolia 
Drude., Er)rlhroxylon Runthianurn Wall., 
Zonthoxyltcrn ovalifolium Wight. 

The shrubs are: Artlisia undulaia Clarke, 
Rerberis walfichiana DC,, Clero&ndmm 
nutans Wall., Daphne canabina Wall., D ~ s -  
madium floribt~~trlt~m 6. Don, D. grifithia- 
tr n rn Rcnz 11.. D. mfrrmo.vr m DC.. EEnpgntrs 

Inlifolis L., Euonynrus grandiporus Wdl., 
Caultheria fragratitissima Wall., Lucrrlfa 
pitlceana Hook., lllaesa indica Wall., RON- 
wolfin rletlsipnra Ucn th., Viburnum foelirltrrn 
Wall., Psych olria arlcnoj~hy lla Wall., Coflea 
jenkimii  Hook. f., Efconymw bullatus Wall., 
Gvrnttosporia acuminafn Rook., Schae/ia 
frigrans Wall. 

CONCLUSION 

The ahovc arrotrnt is has4 on an intendvc 
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