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ABSTRACT
compaEtive study ofthc v.getltion ofcanga Cho iandBedoriHilh,

Distict Bagh, Aad Jamm! and Kashori. wifi spccial rclcHcc ro rangc

Br

MALIK ZA}IID HUSSATN QADRI

-tbe tlorislic, vcgetdioD stuctu.c. producliviry tnd rdge cotditioN of r.
Canga Cho11i and Bedori hills were analyzed in two conecutive yelrs ie.

1999 and 2000. There werc 206 spccics of47 families. tsased on the numb€r

of spccics Aslc.accac. ItNccoc, l'oacqc, Pinleae, wcrc thc imnonanl

fuilies in sprina- Wtit. in nonsoon Poac@e. Ro6a@e Ranuocuhceac.

rnmi{..ac, lxAunrinosuc, Curyopl'yllrccnc wcrc llD nr6t Prcqlcrt flDilics

Hoved, qudtitativety bed on fomily imPortsnce value (FI9 thc sl.tus of

fmilic drdti€lly changcd. Pinaccac, Rdunculaceae, Astem@c,

Polygonaceae, and Rosac$c cmc€cd $ the important flmilies during sPdng.

wlilc in morrooD I'oucclo wl1s !rc leadiDg limily. 11 wd followcd by

Pinaceae, Asteraceac, Rosaccae, Lcgminosac, Rnunculaceae,

Caprifoliaccac, Rubiaccac, Salicaccac and Lamia@ac Biological spcclruh

showed lbat hemicryptophylio ond Lhcrophytio wcrc thc life ioim clusscs wlrilc

nidophylh, nanophylls wcrc lhc most prcvalenr lcaf sizes. Slatls on thc

aggregation indicared lhat most ofthc spccies cxlibned a€gregalion

'fhc grownrg s.soi comnrcnc al thc bcgtnning ofMay md lAt up lo

Novdbd. Tl,cre !rc llvo flo:Iins _s9asons. SoDc 5l-88% plsrs flowcrcd



during thc fi6r spcll whilc 46.1l% planis had llowcring dudng thc sccond

spell thnt lostcd trom Scplcmbor lo Novembcr. Icw spccics exhibil0d

flowqing throrshout the grcwing scdon.

Thc studi6 ildi@red thar plers re mosrly uscd fodde. (46.2070),

nedicin.l (2E.62Dlo), vesetabl€/ cdible fruirs (6.89%), fuel weed (5.1?%),

poisonous (4.13%) tannine/ dyirs spcci$ (2.41%) nrd hdbal te3 srrccics

(2.41%), resin yielding (2.06%). limber wood species (1.3?%). roof ihalching

(0.342d and evil r€pcnol (0.34%).

Thcre were l0 plant colmmitid dunng sp.ing dd monsoon.

Howcvcr on lhe basis of clustci analysis and Dcrrcnded Corspondcncc

Aoalysis, thc plants cornnunidcs wcrc grcupcd in ro fou 
'n.jor 

associatio!:

Woodlard Lc,rpc.atc dsocialior, Woodland alpiDc asocirlion, Shrubland

alpirc assolirtion and alpinc gossllnd osociarioD.

Thc soil rexture wa mo$ly fine ro medium finc in vdious associarions

with {cidjc lo basic pH. nrc orgunic Da11cr varicd froD I 10 5.1%, in rhcsc

associllrons. The EC was in bchvcen 0.07 to 0.60 (low), NOj - N taid

bctvccn 0.43 to ?2.10. P lor lcss rhcn I to 179 ppm and K conlcnts varicd

lronr 50 Lo 230 ppm.

Thc availability of foddcr species differcd frcm May ro Novenbcr.
'llcrc wcLc l15 palatablc spc{ica.  nrong rhcm. 9.2,% (19 spp) wcic highty

palarablc. 16.01% (33 spp), mostly palatable, 15.5% (32 spp) lcss patarlblc

dd 15.05% (31 spp) rarcly pllatablc.

v!



Considcrir8 ll|c grizcrblc pmls. il was s€cn lhat in 49 sltecics (23 7%)

shoo, whole plots were uscd, in 64 species (3 l 06%) loliage and lcavcs wcrc

uscd, whilc in 13 splcic! (16.02%) llon p$ns 
'vcrc 

consumed.

Climdc nlchdtions capeillly rainlall stongly influenccd plad

productivity in bolh lhe y.a6 (1999,2fim). The toltl avcmSc biomass for

both rhe y@6 ws 7610 kg/h. nlc monlh ofJuly ud Atgust yicldcd thc

mdimum prcductility of 1357 and 1536 kg/h, in Go$ ed Bedori Hills

respccnvcly. Tho herbage prodlctiotr Slad ally inc@cd ftom May lo August

(4970 kg[r) thal p.og.cssively dcclincd till November (2640 kg,4').

Thc availablc amounl of loogc dccreded aftcr planls h.d rcachcd

maturity. The mount was generally high in spring as comPared to monsoon.

The i *tigated bSclands are ls prcducriw dd ned Ehabililqlion

thmugh @oloeial manogcmcnt. ftis would bc PNibl€ *ilh lhc PniciPolion

of l@l comunnics and govcnxrcd ro makc the resouced su$dnablc. Il is

@ommended that 8ovemmcnt of Aad Jadnu and Kdbmir should giv€

cmplele prot€ction lo mrgc land for a easl l0 yed for the improvcn€n( of

vegei.tion md Fnge conditions. Tl€re is necd 10 Provide allematc lourcet of

cnerSy so as 10 lcsscr lhc budcn on thc ranseland csowccs Thc scwrcly

dcSrddcd sitcs bc subjeclcd to rcforcslatiotr wiLh suitablc woodv lnd

VIII
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Inl.oduction

Th€ Ganga Chori dd Bldon Hills m snuabd in districr BaBh, Aad

,.mnu Md K6hmn. Thc District B.gh k bounded m ndrh by Disricr

M@ftlabaq on suh by Dkkicr P@nch, M *n by Mure (Distjd

Ra*alpindi) dd Hazm (Distnd Abborbbid) ud on dE 6r by @upi€d

Krshmt. Disrid Aash stEtche ovcr an aM 013,14,269 heras. Tfic @ is

prinurily. mounrainous Emin.Thc poplldion ofthc Dislric6 is 4,70,000

includins 2,45,000 malcicoP,l996). Tic Dhtrict isadminisrBlivelydividcd ii
1o rhrcc tchsils: DhLkor, Bngh nnd IlrvcLi.

Oftbe lotal arca oa l]2t7 s!, Knr ofAad Janmu and Kashnir, 1,2

millioh (t5%) hdcrdc dc! is olNsilicd ns rungol d.'l]rc livesrook ofdrc orcd

includc catle, buralo, son! shccp and hou.s.

Th. hiBlBt pco[ in thD District BiSi is Bqlo.i Hills, *hich is ]573m. Thc Cd8'
Chod hith lic si$in 14"3 t0" ro ]4' 4 50 noih lnd ?1" 44' 50 ro 71" 4?'l
6l Clbporhe. numb.r 43 F/16) wh.os B.doti hius lie in b.twen ll' 16' to

Itl" O .odh dd 71" 23' ro 74" 9 st (lbposhel numbd 4lKl ,

Thc ae is chnmclcrizcd by sublopic.lclimalc irr the lowcr rcehcs which

lhangs b 
'nokr 

te'np.hrc, rub alpirc to llpinc Lypc in rh€ ltpd rcoohos, Th.

$nnnrers aB hol in d,c lowd rllilulc nn'l plcnsa id uPF3rR.chcs rhc win&*

d cold, lief k no nereoologioul obsuRrlory in Dhticr BaBl, lhcrclorc ! a

was obrained fom tne nearcsr ob*ndory Rowalakot l@led 30 l(m awat fom

Tne dau show5 that Lhe rohl antru.l Einflll is 705.12 nn. nrc 
'nt\imum 

minldll

@ud doring rhc nonrh oljunc ro Augusr h.vin8 76 ro 167 nm, cp*tivclr,
Novmher (l?-04 mm), Ocrobq (36.24 mm). Novembq and May ga.6lly

*ive rhc l€6r ainfall vhich sd@nll to l?.04 and 25-20 mm, Mp.ctivcly

(Tablc l).winlcr pEcipibtion is gcirlc, s@dy od Eguld. lr mostly 8cB

lbsorbcd in the eil. Thc summcr miB, on .hc oths hud, ft hqlilt rorMlill

and ircgulor and ause hcovy soil cosion. Tho .rca lbove 2000-3700D recivc



$owfallfrcn Nolenbo to Aprilwhich ions mellinger Fcnd olApliland isr

Thc m.ximum tenpelorurc ftoh Jctruary to March mtrses in betw@n ll-
l6 C" while $e Ninimuh i.hp.mturc -1,54 to lce durinB wintcr. Frcn May ro

Argusr, the tcmpctu$rc ranscs in bctwccn 25 -29C', whilc thc mininu'n

lcmpcratMe li€s in b.twcen l0.l7c. lt d@rco*s atrd rcmoins belwccn I4-24C

durins Scptcrnber, Al lhc smc timc lhc minimum tcmpcratue olso dops tom I2

C'lo lcsslhon lC'(Trblc l).

The @l.tivc hlnidity Uuctudtcs in bctwcn 5t-84 % at 3 GMT. Th. mo€l

humid nonds, Aue6t and S.ptcnbci lovc lhc highcst Elativc humidity of 30-

817. Dudng.,ul, Janoary lnd Fcbtu.ry ftc humidny rcmains 7l-?J%. In lhe

rcnainins ndrls thc rlatiw hu'nidiiy erds low. Sinriltrr|y, ar 12 GMT rhc

highdr rc'ariw hunidny w6 eponcl lq lhc mon$ ol Augus! which is tollo*ed

6y 63 -66% humadity in thc nonlh3 olJun. o.d S.ptcmbci Tnc Elariw hlnidity

rcn.ins.bovc 50%duios Jlnurryro MlEh (loblc l).

Hail rnd slcd ar fNqrc dorine rhc monlh ofJanu&y to MaEh and thcn a

sund spcll ac!6 lmm AuSusr 1o ScFcmbci A considc,.blc dlhas. is cro*d

to vcgchlion and cmps by lEil stomr.

sno* Llk fi.qlcnrly i(lllilodc abovc 2000 m duirBNovcnbcFl.n!.ry in lhe

invesrigatcd ara which me|l3duriiglhc Nonth ofMry. tlowcvcrlhcrc 6 no

A big peenni.l Nala callcd .s N!l! Mahal oozcs fon Lasdana and Canga

Choriwhi.h h de nai soutoeolworc!, h ultimalclyjoins RivcrJhcluh 0lTien

.€a.Thcrcarcanunberolsmallspriigsscollcddin rcsoodlands.

'fhe sils ofthe invcalig.tcd od v.ry lrom clay lorm !o endt lod. sandy



Gcolosicauy, th€ ea is cn@ctcriad by Dogn slares and Muftc fomdrion.

Tltc Dosm slalcs (Panjal slatct oe uufo$iliarercus black and grcor clcavcd

shlcs. They arc lisbt sny ro bhck in color in uppcr llavcli (Bedori) (wodia.

1928; fo@q, 1988). At sone lmolitics quonz and f.ldspar.onGnt gndully
in rc.i. froD top 10 botton *ftilc !t othcr plrccs slal6 conlain rcundcd panicle

of quanz mixd wih p.nicls of line norc along d€vlge pldcs. Tn lppcr

cont.cl of Doem slales is *ith lnci.sic schhc and Gordnna fonirion.
Aaording to Wadia ( 1928), lhe !8e of DoSE shlc is Pembhin.

Murcc fomaiioD is @nposcd ofr scqucncc of d{k, rcd, lurple cloy otrd

s{nd sbnc of puDle, gmy, and grecnish gruy color with suboldiollc inlr.

forhatioo conglomedt€. S€dimcnl.ry slructures closs bcdihgaod ripph msks src

comnon i! Murec sd slone, In lJ.veli aea, rhc co$ bedins dd ripplc rrtks

'n 
eno 3lorc @ pBent

Thc vcgehrion of the inqstigared dt' could bc sffilly cl*ificd iito

l. Sirolil moist3 Chir !inc forcat

Tbis type lies a sub-zoic abovc thc lropicrl dry dcciduous forcst

zonc atul bclow thc Kail zons. Chrnpion./ a/, (1965) reco3nizcd itxs0 dcSrudcd

^r9., 
hnrs tutbrtqhii, Zrhthottl, alaktn'.Qrcrc$ tlilaturu , Plrut p4thia,

l;i.B t lntdxt. Bc ent ly.hm, Rtu$ Jn icoflE 
^ntJ 

Ctchoti! gato aa

ch.Ectcrislics sFrics 
'n 

thc lo& hilB bclow 2000 m; Whilc in noisl Chn pinc

forctr PinB ntbnrshii, Q@rcrc incM\ Ptnica gotut'n, Fiet NlMa,
larbens lwiun, RoM ha.nphr a tin hdtgoleru heterutha (Alt.)OW-2000 n)
!& prcacnt, Chanpion er at 1965 considcEd it s siwllik moist Clir pinc for$t,

2. Low lcvcl bluc pirc lorcrt

This forst is chmorrizcd by /hus flallichiohd, Quetqt dilateta,

Qtercn i,canar, Popul$ ciliatu,lytur pufiia, M@hilts o.loratistna, vtbumtn

srunlillon,n, Sarc@c.a salisna, B.,buit ly.httu, Jdhihtd olrcirul., viola

odototo. Plris cfttic., Fragoria nubicob. ealiu,t borcale. H.deru tuNla6is



3. Moitt lcDlni. forqt
Tbb folln o..B b.$&.n 200G1000 m b moilt d.pBid ud oo :' , l, l.: 'li

rhe genrler slope wirh dap. csp*iilly wt loil. Pt,,r x 
"//Ertana, 

Abi.t pin&iw

ud Pi.ea Mlthldtu arc ltrc ch.elcritde ple:s. Vlbrmun gardiflow, .. '::

&@ @ligM &4 8efttrit,)rilr @ rnrubby componcnt!"

4. Sub.lDi.. toc&
Th.y li! bctwo 3000 .trd 3300 n d.FndinS Wo! th. !sD@r Th.

lF* !e of nodcraic aiz wirh branchine.oopt Thc foest.o6isls of frr6
vlUichiard stnAly or ir soup! wi$ other t@s $d !h!ub! litc Sd/ir

8tu'dtlq@, vib@M stundiluuh, Jthipcrc mwb, Raa wroplstla
&d orhdsp@iq imludirg hc a..Nwg.rllio.
5. Atpi!. BEb .rd pshrc

Thc alpine vegehtor consistr of shdb fomdtion often f.inin8
quitc a3 dcn* covq which is @mlccd of limik{ nunbcr of he.blc@s spcciB.

m6 y deidDls and *irh iDall lqvca blr ituludins dw &ttr.
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T.blc l. Mctemlogicd Dat! of Pd$d.kot, Aad Jamnu ed KahFir
(t93-2@2)

Courtdy! P*ist n Mcltologicrl DcF tEdq ritoe

(c)
Raiddl Hhidrty

V"J
l

CMT

t2

OMT
lt.22
tl.22
16.61
24,22
u,o5
29.10
27.t2
25.82
24.87
22.67
18.30
t4.63

-1.54
-0.51

324
7.67
l0.64
t3.65
t7,16
16.12
12.91

2.59
ol5

49.6E
86.64
n.44
a.84
2520
1595
166.80
75.36
33.16
36,24
l?,04
20.75

75.64
71,11
69.74
62,61
5450
65,41
75.70
83.73
E0-39
69,91
6t.75
66.38

55.E3
54.t6
SZll
47.89
43.14
48.4
66.5E
71.26
63.43
4E l8
44.00
41.36

254.85 92.91 705,12 E31,29 642,81

2t.24 7.71 sa.76 69.n 53.57
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Rcvlewofliterat rc
V!.g.r'rion / l'[JrovKioroB,- Sdcn.;r u/ (1984 rc*cn o. thitdd'n.l vdidion in rhe vcscLlion ol
(umuun |lihrlay.s, Then fi.dins sho'cd lh subtrcpical zonc w6 doninarcd

by pfi.nc@phttci shit€ hmicryprophrl* domirutd tnc lcnpenc lnd tlpi.c

zoncs. Thc dominam sp@ies of dilTcPnl forcsrs showed ov4l.ppine lid lomcd a

los @ntinuun. Thc divFirt oa rd h)q *d highq which dcEdad borh .l
lowcr dd uppcr olliludc, Similarlx wnh incrcsinB alritudc' the {.Ese lrcc

Rd and A.t! (l9l) .red tal d@ w@ 16 % ehon fqb6, 27 %

cushion and stFading forbs, 17 % eeh w.rc tall lorbs lnd shrubs and und'r

shob. in tnc alpin. vcgclalid .l Ruddth Tnc nod s ! sholc ws domiml'd

by chamcthylcs and gcopht'les

Collin (19t2) wotkcd on thcclrdordistud ceon spatbl 
'nd 

lcmponl

helcrogcneity in tall gmss spotial h.rsog€ncitt is $e dissinilditv in lh'

spccics mon$nity rvhcru ts tcmnonl hctcrogcn itv is conposhionrl chtngc with

in I rnc ovcr dnc. tlis tindings showd rhd hcr€@$teitv w0e lorcson sn6 Md

posilivcly corclarcd wi$ sP*ica richne$ lnd divcNitv

Hljd (199J) epodc{ ?2 specics orl2 ftmili$ fod llmrebihtn saudi

Arabia. Thcrc wd Src speci$ div.reiry wilh thc pEsenc' of morc pllatdblc

plunti GElq spei$ dirsnv phys a mujor rotc in eil con@ation ln grocd

arci lc$ pla.t over {as obscdcd d codparcd lo poleotcd 5rca tnd lcss phnl

covo tsltcd in svcesoil cGio
T.utlari {t993) statcd $.r in .o{n i )tt6 Patalitq Jdqni'w w

sr's,,/e4 w8 domina.! in 0ll rhe rnt6 ski goundi lle notd theo ph6es oi

sgclation eblishncnt Tfi4 vd invGio bv wo'dv planls @nsisling of

&t,/., stl. rnd,\'//a slll)

Running c, al (1994) prcpos€d o sidpl. ncw clstifiqtio for glob'l

vcgchriotr blscd on sifiplc, obscRabl., un!'nbigloG chamuicrhtic ofvceetdion

slrucru.c rhar arc inpotunt to esvsLo biog.@hetnGtry' Veg€ttlion ind'x

drlabs. clGnlly @giired ;bbal bionc cts$s an 6ilt he d€'ivdl fBn lhis



clNsilic ioD by dins climi'tic dcs.riplion and dclining nrixturcs of lncw

tundaneflal six vcscrdrion classs of Unitcd Stalcs.

Aslan e, 41. (1994) 
'cponed 

a Sood co!rcladon bctwccn nonnali^d

dillcEncc vcsctalion indd (NOVI) lid hinfall mt€, NDvl, tnd rclalion

blmidily; NDVI, se$ible hcat nux lnd rehlivc hu idity; NDVI momcnlum lux

ad .missivity: NDVI *triblc hclt flu and missivity. Their sludv suggcsts lh.l

rhc momcrrrtr! nuN hrs only oDc nn8in.l nnDatl or NDVI. Fu'!rcr'

$crnodyMnic disconlinuiti.s considcrublc inn!cncc $c leseulion patrcm

C@tz.c e/ sl (1995) dcscrib€d 14 planl coDmunics of gtusland wilh

cld$sincabn lnd ccological intcrPrclalion in South,\tica lhcvsllesscdlhcnccd

for thc pescdrtion ol biotic divc6ily.

Lonir sr rl (1996) ss$cd Elationship bcrwccn tohlsoilorsitic cdbon

(l oC), rotal Kjcldahl nitoscn (t KN), roul phosphotr,s (TP) rtrd planr.omounilv

suucturc. It was seen ut planl comnlnity slrucl!rc cnanged

trom er.sslind wilh > 44 % srnss covcr lnd >2 % sbnlb covcr lo I sltr$ land

wilh 8% shrub cover md >8 vo erus covf Soil ToC TKN, TP in $e ulJpcr 20

crn, wcrc noL sienilcrnlly diIIcrctrt bctwccr plunl cotrnutrrlrcs

kon.d (199?) Krkcd on lhc non md vcgcbtion of lcbcl uweimt

(l-ibyrtr Jcsclli l-ibya li8}rl lnd sud ) und rccodcd 23 spclics ofam$cs wilh

dclails of rdanony, frcquency, dbtribulion, pilatabilnv ald adaplalion 10

d$u8l( l:ccdi4 brbils olLhc lNrbivorcs pN$nl *crc discus*cd

Arlamj d/ dl (1t97) slolcd lhat thc vcgda(ion of pioteclcd silc \hs

usualty ;ch in comlnsnion as comprBl b summdins rrui in S li  Ebit

Thcir sludy slDwcd fial lJ)e sill basin w4s domimtod bv ePhcncrah and lh'l lhc

disuibrion sd iorensny depcndcd on lhc moud of minfdll- Thc Pcrchnial

vcgctalion ws rcp@scnled by fcw slands and conslilulcd lcss rhan l0 % orlhc

lohl veg.ulio. covet. The sp.oics dive6ity and vcgdlation densilv nighl vary

sc.snllly duc lo lhc oFouDl otdinlall.l-lt divcnilv w* hi8h6 dunnS sl"ins as

cohplred o olherscsoDdue lo cpheneral spec'cs

R,i/.dr er al (1998) obscNed rhrl divctsilv and spccics riclrncss w's

highest in nod€Fte grazed and least in intcnsivclv Srozcd au of llpinc



Watson c,,l {1999) $ss6td lhal the non impondr aactor itrflucncing

vesclalior w$ rcil depth. ll is much grcoro in btrdr clumPs and lc$ in succulcil

Cobul.r (199t) c@pad v.gci0tion div€6ity or sprd Enselod witl

cxclos.d raiecland in Tur*ct Thc cxclosurc had grc c, speoi.s divcrsitt and

planr sm*1h lhd hovily gEed ranlcltnd. Thc htt.r erained onlv Gisllnl

spei6 ro g@ins duc lo lhcir nolpholosi@l shcrurc such a sd _ romins

DickoN and Nuser (2000) reponed fi€ flot ofNssa P.6al which

wd prcdominonrly wcst tliDalaFn (26.8r/6) with Sino Hintlivo €lflcnt3

comprising tunhcr t2.5%. Thir flo.a is ch.mclcriscd bv high poponions of

CcnlBl Asin (8.6%), lhno-Turanion (8.3%) ond Pamirean (79%) clemenrs'

whc,q Tibcb. clcbcnts ( | .9%) nrc p@rly rcprcscm.d A m.*cd ircguh.ilv of

divdiiy .t .bour 23OOd scos to b. Eld.d lo Elicr fdu6 lnd clindic f'cb6'

No cl@r sig0s of chansc in specics divcuilv duc to rcccni humn intcircrcncc

1h rnnori{l cNlncmrid ol v.sd(hr llnnrs ma} sorvc rs basis li'r $'bscqucrr

invGtigarion in to ltlc dynmiG ol (h. 106 Rcpcrt phtlogFgEphv m@l'd

cnvionoentll chlngesdurinslhe pdl 60 vcln

P.pinsrasis e, dl (2OOO) stthn lhal woodv spccies atd crcli lre conmon

ch@dcr of vcgclalion. 'lhcy @nsriorc d indisrEneble dmusht roddcr b,

druwi.g nroisturu dd trliruol aro dccp sil. l'ftiucrivitv !trd pllartbililv

provendccs vdrics amon! de specics. Durins criricll dry pc o4 thcv oai

.ritigdc rh prublcm of cliDllic unc.nai'rv and Nrlurc su$inlblc pnvl tion

Millcr crzr (2000) tcponcd 111.( wilh lhc incrcd*orlunipcr/domina'cc

$c poput ion or spcn delined Hc6.cous colcr o'd specica divcEilv llso

dcclin.d. witn i.@scd Junile. dmpt b 5044 sgcbrush dElincd b SOvq or

maimun potcnlial.Th.c wcre 19%@vcrand64l@s/ha 
Iin' low egebrush

sD.nn ., zl (2OOO) i.vcsrigld that plant sp€i6 ed functioml soup

chncs iDtrovDd csrablhhnrcnl of smsl d is$trrblagc md incrcscd 
'nctn

vcgclarion @vct, Wirh incrcasing divesitvo positive cllcct was r'co|{cd
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Kiki and Yadav. (2001) rcpo'tcd phcnolosical chtacredslica of32 dooinmt

rM sp€cics in foresl ecosyst€n. Tb. nubb$ of clogNn trcc specica w&c 8rc!t r thm

|hat of ddiduous lre sp.ci6. M.jonry of fic sDccies dhibilol peal of lsf dlsp in @l
dry pcriod ( Jouary- IcbMry ) ! ldf nlshing nr llc b.ginning of mrm drv Dqiod

(March ' April) dd anothd in oiny *6on (Ausur) of lhc yed Both over and undF

storey sFcics snowcd a sharp nowdng pctt i. April The pcat pcriod of fruit

Nduotion o@udcd duriflg ScptcNbcr - Ocbbcr. Lc0f nush lrd nowcting vcrc

simultan ous in over ed under-slorcy Le sp&i€s, *hilc lh€ fruidne of udcFstory ue

sp.ci6 w6 ode monlh calid lhd lhd ol ov4{tory trce spc.ts.

Aed! (2002) rcpotud vegeratioo Stdicnis in rclation lo lemporal Illctuqlion of

sviomool lado6 in Bekmb.lslu pelled, Hokk.ido, Japan. His fidding su8ge'ls

$!! paramctcts thal arc obtaincd frcn thc con$culivc masurencnt of cnvionncnlal

lNlos ftoy hlvc diffcdng sienifi€un@ i. cxPlaining vcgctadon Sndicnls h ftcsc

plcallmds, t.d vducs fbm a sinelc s.mpli.8 mav mis inporr'nl dologicai

XI-an lnd Ping (2003) rcvicwcd eologicd lunclion oa helbaccous lavcr in rorcsl

ccosrsten in |he tdt l@ d€dc llcrbaceous hver hd bccn rcponcd to hl$ n lot ol

ccolosic.l funcrons, $ch nn incrcosine ecosvslcm dilcrsilv. prcvcnling mlcr md soil

lGs, oh.ncing eil nulfjlion, nncnding sil shcturc. improving sedling lowth

impmving micMlioatc, and scccl@ting 4ologiel rcstoodon Howvd dtctc re

scvonl dpccts dEL slould be poid nore ddxioD in lN studt on hqb lavct in lhc low

sub lopi@l lot6t eosyslm eg' cological funclioB and bcnefib ol h'rba@us la'4r or

li(lcr;2) Thc colonialion and sucesion ot hcrb@ous lovcr i' lndcBtorv of onificial

foEsls, 3) ncchanism of *edling rcnovation in Lne fodsl. 4) Thc 
'co-fsclioN 

and

n@haisns of hqbac@s lav.t in aeo-foslrv @svstcn; 5) @ning for moE

cxcelle.t herbaceous spccics

ll.iMich .nd llurta (2004) conlc! sFcics richncss a'd conlposition durins

sylvigencsis in a lropicll dry fots( in nonh{cslem Co$d Rica &d dceribcd ninc paiE

ol sp.i.lly $.p.rilcd plols rcpicsctrling oacn ofdifcrenl igcs o'sccoM'rv rcrcncmlion

ro8ins tom eently cleaed an., bumed lo norc lhan 5oyeaB of le-sroMb Thet

rcsulls documenl gEal chogcs in specics divcBilv und @mFsidon of plattt fom



c.Lgorics duriry sylviAcncsir, Spei6 rictrncsr wN sqlcsl uttcr lsycau 0nd decEccd

signilicantly in oldcr !loN. Tlic number of boo-weedy spocics was highcsr atur $rcc
yca6 of succcssion. Mininun of woody pl.nl spccics *as ancr on€ yclr and increa*d

sig fic.ndy aner 5 ycd- MdiDurn @ in lhc l5rrs ploB vitn a slishl d€Esc in

Rrng.bnd Prod!.ti!ity
llidalso and Cauhcpc (l9l) cvdured thc clTc.t of *snal rcsl in.bovc ercod

biohds for nativc 86slfld of the flood Pampa Argcntina.Tne btal lbove Ssund

bionDs avemged 4600+445 sd 3750+120 Kgrr_ for spring and sumhc!, Due lo d
incMsc i. /16p.,/,,, lilotutn, a\d Bothrnthlou ldg,,?n/.r Ed scdo. sncciB

incrcscd Abovc gound biomms rield w6 20O0ll7O k8/ har. Poa 5nd S/ipa specics

i'reNqd in cool scNon. Slolaro,trr idrc6 ircrcaed undcr co.xnuous 8r4rnB.

Pslph md Pli^r (1992) obseqllhal duc $lccLcd lorbs in ploPonioD lo llteir

aEilabi|ity (46-81%) ofthcndicrs in forbs donrin.ted pl l onrmunnics *lilc ir s6s
'domiialcd comnunirics. lorbs comprisd only Il-12 % ol$en dicls, oh a lan&clpq

srlc cilUt p4f.n tl d spcnL proponion.lly n'orc tin in gtujns in a lbrbs donifltcd

@nnu.ides. Bolh. thc* studies indiutcd tat .artle have ! widc a@eptabilily for fonSc

Jnd cd ollcolivcly utilizc lb$s donrinolL{ hish n$m|lnr rngcldtrds

Pandey md Sin8h (1992) Eponql $ot minlall and gtozing afcct Ihcncrpd6.ry

po'luulivny nr r hlriul s.vannr, l ia. ltu abovD sruuDd rd fimr., pmducrion i.
prolcc$d savannn roDs€d fom 329.741 sn/yr ond was posnivclv rcUrcd b dnudl

rdi ull,'lhe nuxirum produclion occurred dnc to dodcBt€ grzins. lhc het gim.ry

prcducion oftug.lod aEmgcd frco ll.t lo 19.

gn,ziig i cNitr oorlrul rlic ncr Fihdry Fodtrclivny

I Mghn.Rainft ll uritbiliiy md

I4ichacl gr d (1193) slrle{ thd locntioD. dalc, nasl glrzin8 hisl0ry (vigot) 0nd

plcnoloricat dcvclopmcnl wrc significrnt in shiDiDs thc vcgckrion Tlc rcod ol

pbcnological developmcnt *6 noe u$ful lbr csrimari.B utiliarion tbdn hcishr 'flris

facto! wls best cxprcssd in 3 pbcnologicdl classes. IleightwciSht ehlioship @ bc

inpovcd d biooN pr.di@lor whcn using lhce I pn€nolorical clNs
Zbmg md Romo (1994) wotud on Agtot ron dastrdchttun g sc(ljnunnv ^

soulh Scskrtchcwln. Thcn nndinS showcd Ihdl dctoli ion rcdlccd rllyicld cotopon.n(s
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R6iduol dd livc 86s wre rcdw.d b 37, t7 dd 46 % in 3 v6 Thcv Econncnded

lhat defeftd groitr8 will sllow 
'wimm 

foEgc pbdction

Auslin s/ 4l (1994) dclcrmincd fongc petcrence tor 16 g.asses in langclmd

Btohus lectonht was thc too$ pefeftd species in thc sprins and ftll Do.uir

glo *ata and Aarcptron ubrar!, sG .le prcfcmd sPcics whilc lhrcc wild ryc,

vinnll nDd nngmr bnsin *ild ryc (t6,d d,"..tu, wtc lcN prcfmd 'l1r rcsulr's

showed a wide longe of preferencc for gmsses by mulc dcer.

Be6low a, al (1995) tcponcd ccosvslem chdgcs lseciated wilh grtine

illcnsily on thc hnla Ninld Bngcland of l"hSonit  rgcntina 11rcrc we siFili@

ncgative tlation b€lwd goss and shnb covfi which suggestcd $al gr6ses derGed

as ol ctustsd dnd dcsert Pav.mcnt res ed nound inscMd with sbrub cove! Th@

$og$ oftuge dcrmdalion eeE idcnlificd along |he gtadicnt of SEing inlen$lv-

Brue sod Cade (1995) rcport€d rhar hio!|rN drinEtcs of bavcr food dd roial

lilc hnnrNs hrd snillg ihr(lnt(i cmr llrn s'mnlc ncrr for rll lhc stcN dio clcr

' lcstisstcd. Pcrccnbgeolstm wighr(h!t*s baver lbod vlti'd frc^ 91 6'122'/'61

$c snallcsl srcm to lhe larScst stcn Thct concluded fial llt loSisdc nodcl povidsl

elirble esrirorcs of b.rvc' lood biomds

Witlmu 4/ ,t (1996) rcnonL{ scNonsl cb&8cs of thc hcrbagc biomoss on lhc

lcscue p6nic at Abcda md rccord€d I communili€s Slahding Prodlclion leicd fton

3t8, 105 ud 226 sm d t, rcsp.criv€lv. [or sPri.g standing Poduction a ' pcrcc td

?3, 50 and thc P.Ent ot lonl hqbaec fom fdll to spring 24 43 Dd 56 "/o rcsP€c!relv

Dry natcr poss.sses ovq wihrcr av€raged 27 lnd 58% lor Srdsses md forbs As a wlrolc

ptuduction on $e rough lcsuc condunitv wd Sratest dd il had thc Srcatcat foage

vllucs ftis conmuniry is tcur dcFndcnl on lNipilalion and lqst susepribb lo

Sadki dd wesr (1996) worked on $c phvtosociologi'al studi€s of thc Blidce

 llis sdslnnds, Ihcy cmnnsiT.d o. lhc Pdr b'l'os! *socillion and thc 4 
'rl'o&

$A PlantaSo .uohoP6 t^cict(wh'cn constilule good p6urc) Thc in vnro diScsribilirv

otP. brlb,& wd 87 ozi n€an dry Produclion ws I40 kg/11'

Kris.r uid r-isch€t (199?) studied suirdbililv of shccp for land*npc conscmlion

on cxLc.sivc n sNslnnd in Ccdrnv llcE lnifr'l livc wis}ll N$ 500 ts TlE
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vcSct0tion chdge its strudurc duc lo panirl iregulr groing cnuscd by qtensive $c,

Thcy rcconnendcd howi.B of rhislles in July od @ncluded that rhc Skuddc is noE
suildblc for lhc usc in cxlcGivc paddocks tfim nErino shep.

Pit d zr (1998) cnvisascd t,ar bowsi,rg incc$cd sirh incHsins sMing

nrqssurc. Il prcvjdcd a usclul index for pedicliDg the porcnli.l lor tdmpline damlge of
pinc ecdlins by .attl.. Thc val@ of sroing prcs@ dd deciarcd bael saning .E
innlcnccd by pastuE si^, kind ofsroing .nin.t, lonse sFcics, le hei8hl, toposBphy

ad wcolh.r paltem durinS gdine pcriod

Orcdho cr al (ltt8) obsncd tl tlrcru *cs no sisiilicant dilteEnccs jn sccd

prcdu.lion b€tween grdcd and uelued collcclion ofa 50 ycar old h@q Cruing wilh

prcrcction ftun livcstock gr@i.g in thq sctui arid :E of Ch.co qnyon in the south

Sudaepddid d/ al (1999) Gordcd dur 6nc rcot biomdss dd net prinary

fdlLrcrivllt r$ irsiBrilicrntly srdd(cr undor uturl cuortslonr $ ooDtpnrud lo

timbardi i,, dl (1999) srared lhal Eeing adibal redrce wood pldt cov.t and

hahcd $Nb cncrcrchncnt, $oueh rhe idp6d vliei *ift aninal rnd wood

spccics. Among wood spccies, only Voccinh my i tE Ms mdkcdty btowscd and

dan!r.4 lrctattuphrlo!, Rhododc"1r,, and d?id,r vqc scldoo alTetcd

l,crz rnd rfln8i (2000) rcrorlcd U$slind bioDiss dynnmics, ilong an

alriludinal gndial in lhc Popa al m oltilude o1550, 850 and 1025n. elcva on i.
Arsc itu, RionNs {.s t 184:41, 1208: ?O ind l5O1cledm_zvir rcsperiv€lv lot t|[
galslaod sit€s. Belo* sound alloMion ofnsl prcduclivily inceascd with allitudc Thc

abovq a bclow sbuhd lurn ov* mtcs dcoNscd wilh allitudc but tolcs wcr€ fasrcr lo!

lbolc louM lisucs. Ihcy lolod dilfctqnl lcnDordl p.ftrn in pDrlucrililv. wolcr

holdinS ap&ity of soil and lcnFnn@ which ws impoiant &ctor rclalcd lo $vcdl of

rhe obscded liends in struclurc ed {Ddion.

llhro er al (2000) lhow€d that Produclivity nishl dccrcllc wilh shrub dse Thc

hE$.madcal cquation dcvelopcd allo*d o mpid and .ccurotc cstinalion of sbrub

biomo$s in rhe J'.a. $or shrub bio,ns, thu, €roid*dium.lcroflhc loDgcs stc,n



Ualcn (2001) rcponcn tbar lE b6sc prcdlclion on untsled msddd *N
pEdictcd |o declincllowly (2.41o t.0 Kslu_' ycai') s Junipd ovo inc@d frcn 6-

14% ntrd mPidly (>8Kg hc_' ycaa'tsov* insulscd fon l0j8o/.. Ilcrbaec prcducrion

Ms prdicred io declinq at o constelly iocrclsing rat€ following mcchanical contrcl oi
juniDcr, lionr <2Ks |[' yqtr' in yclr I l(' 2:]Ks hr' rna' itr ycff 29. l'otcnlinl

a4dirional livcstck cqnying cap.city duc to Junipe. onbl would bc und€r slimaled by

'norc 
lhan 40%, dsuning fongc prcduclion witboul telncnl Enaincd conshr durine

$c cntirc plmi.e holian ofin e@nomic dmlysis. To.void significant rcductio. in

livcslock carrying apdcity, rcdberay JuDipq control sbould bc implcmcnted before ns

cmoPy cover exc€eds lbove 20%.

Dcsu dd CoDpock (2002) slalcd lhlt ca(lc nunbcr lollowcd a bem ad bust

cyclc. Ncitbq Einfill mr s$ting mtc wcrc sig.ifica.dy associatql wi(h q(lc

monality. They concludcd $at {! slonScsl inlbrhaion wu lhc !8glcgatcd patlcm of

hord dynrmics. lurlh4 lh BoLno lirc in r drMDic iDd Droduoliv. equiliblid svrtcnt

_ *hsc land-Be chd8c hus inlc^ecrcd with Enllill ldiation lo crcatc a vioious cvcle ol

mnssivc dldc lossbs.vcry 5lo 6 yo6.

Tdc er al (2OOl) oporlcd dd catrl. lltc disribulion palrcms wE significm v

,s$cilrcd qilh loc.tion ol livcsl@k atlnclunls, slope PcrccnEsc sloDc dtccls'

hldlologic posilion lnd scasoh. Daily fecil load wds sieniicatrtly lowc! during ibe wct

$!!on cunrp!red ro Jry scison. Dily lccnll.udi'rs 
'!es 

ncosr ltvdrulogic l{siriotr sru

dcpdidenr upon $Mn.
LucN dt /r OOo4) sbtcd r]!t inctuad s.ains Dressue did 'ol 

lurc sig'ilisnl

nap&ts an Popllus ang^t iJolid Populaions, Er|ects of s6on of u$ w@ signifi@l on

bolh bdbuc.ors sPccics richnoss ml di!c$i(t lhuv codoludcd thr{ N sinslc riiflrirn

acn management approach is bsl 
'h 

all situaion, bul the grazing toalnetr u* appear lo

havc ben $eNfd al n.inr.i.insnpdis comnruotr'ca

vdllcnlinc (1990) onlisaecd thal SFnish gdr coosunEd UtNss, forbs dnd

brows, Theii perentlgcs varied 25%, 50% md 70%, respoctively SiDildlv AnSorq

goal consun€d 5lolo, 6l% and 41% stass, forbs hd brcw$ dotin! vlrious s€ero' In
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winrcr, Spanish soal consumed 28% brcwse in rhci! dkr. Whcrcd Angoru goar

consuncd l9%, sheep *hctcd 2 b 3 brosc, I ro 62% forbs,36-?0 gr6ses.

K.babia er zr 092) EFded rhar i! Iud@ nounl.iB soar snzed six hou6

daily on mrml ncdircmncs mgeland ed @nsu6ed 87, 79 dd 86 % dry dlltcr of
buslEs ir wnxd, spiihg .nd srnucr rcspcctivcly ed co!rcsDondiq valuc lor sEsscs

we@ I3,2l md l4%, lespcctively,

Oo@aldr e, al (1994) obsryed thar in mosr ces soars prclercd

di@lylcdonous lErt's md shrubs. Thet @nclud.d that Soals wcrc not primdjly brwr
lDd showcd the abilily to niainllin lfic qualiry of thcn dicl cvcn in dcclincd &ngc

Nyuoeaa ad Ndlovu (1995) rcponcd thar rred $l.ction of minols diffcred

wilh $Mtr. Duing kl eson 55-70% gt|ts we .onsumcd Nhile in dry pcriod

bow*, lrcrbs ud fruir formcd 77-91% of tbc disl.

llunt (1996) otsorvcd lnd srMirs of shccr togcthcr will Poot *nsonll

conditions result in erpansion of lhe aea suftoundine watc! loinb in Alstraua, He

rccomncnded rhit rhc dca ned ro ninini4 lh€ dath of hrl@ pl4ll by pBmting

hearT B@ing dunng dry pcriod.

Raltbs (2002) slalcd lhal poisonous ond lcs p.laldblc plmh incrced wilh

d*lininS nDgc condilioD nnd livestock, Somc pisonous ipccicr are najor.omponcnts

oi pristinc. prc- Eurotcon plol communilics such d ,tel/tutiun, Cicdlla, Prqti.litn,

l'nn^, t'hr^ rniJ QkrtA. Wlu livcsttl q'nsunr d:$c plrnls toisn!4dcur,
In Psldslan followinB studies havc bcc. done on di|Icrc.r dpects of vcgelltion

'lrrccn.r al (198?) cslablishqi ninc pllnl comnunilics showins s@d corelalion

wnh cdaphic racroE in Spin Kare2 are4 Dahchisrnn.

Muwtr et A- (1990) t.wncd 63 planl spNics iI nvc Plaol cobmmilics fom

ZnnsiloE, The physicol condition of hBbibi wG sinilar in ull thc communiLi$ Ir

appc!rcd thatchemicaloonlcurs played a signiliclnl role i! sluPnrg lhe @nnlbitics
'IrrNn and Qdn (l9rl) ob$rvL\j 57 pl t comnunilius in Queth Dislrict md

groupcd 45 comrunirics in lo 8 sl€ppc lyps whicl wrc .4rtcmctio, N.P.k\ Sabi4
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Cynboposon, ChrylolDgor, Sophoru, Asiogalus and Ptu6, Sq..ica diveBiry r.igcd

MaMr ., ,t (r92) Nosniel l .dcsio hafia- alba, A etusia- tou-
rdahlath.run, Brod,r- Pttkus and ) .n'asia - S,pr,r, communnics nr Chilton

Nalional Pdk, Quctta. Tbcy tunho rcporrd ihat vcgeralion of Hlzorgrngi w6 icmnant

ot origin,J Junipcn^ i'aqopo./a lorcst ih tlc p!st.

Khan d /r (l9l) rcponed 6 @mnuniticswilh low spc.ics divdity al Kadchi.

pecrnial shrubs iastua.b tdn64 ulottl Ecmtu , cftlru citico sd Solsola

buro!,M domnarcd, Therc wee poor relalionlhip bdween seed balt ed vesctadon,

llnlophylic sp.cics shoed I lfttrrsicnt ndurc ol sccd bNl.
Teen dd Qadir (1993) obpryed $at in Quetta phsereph),16 derscd

sEdually fton IoEr clcv.rion 10 highq clcvation while chameplDl€ rerc slighrly

lowcr Utn rh€ nonNl sprcllun. Howv4, hcmicryptophras w.E morc or lss cocunl

n1 rll zotrcs .nd lhcrophyrcs showcd no consis(cDcy. Thc lEn wrx chtr olcrizcd by

microrhyllo us ed n.no phyllous spccics.

Dasd and Agn.w (1994) obsrycd lhc vcscrarion of Cholislan a.d lt.l dcscns.

Thcy suS8csEd rhal lhe hufu popularion cB.tc pbblen in bpography, disnlboe and

uiilialiotr. TIE 'r.jor cs bouehl oul by ordinarion *src elulcd 1o di$ubmce and

Shah s, al (1994) whilc wortins on lhc phylosociolosy of  mbcla Pct, Blnqt

st tcd that lhe aH d a wholc 6 undd a vc.y high biotic P6ue, Ovcrgrdzing,

ranpling, lmb*inC, cutrin& fodder dd fuclrcod dlr.clion wcrc Ery6lmon.
l{ussin e, dt (199a) repodcd tat in Disrlict s@bi, thc ovcdl vcBctation *!s

<lo$inatad b! )cactu ,tadcskt tollowcd by Zizypha! nnatititna,

D6|asn er ar (1995) worked on rhc ph),loeciolosy of Mai Dhani Hjlls dnd

esoblishcd Cer,i Dichanthiun -Th.nata, FicB - Di.h.hkiM- Theneda, Ficns -

Dodonuca - nrcnada, Celtit - Dichantltunr Tltneda, Dodonata -Pihus Th.ktedu,

Celtit - I'irrt Do.lonaed and Micrcne.la -Thene.la - Do.loradl coDnuniti€s. Il wls

concludcd rhar diveFny dcorcNcd ttunr low al udc ro [i8h akiludc, wi& incrq$in8

allitudc nanophnneroDhylcs nnd hcmicryptonhytcs iIcE *d whilc mc9Phdcrcthylcs
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MdDood u{ Miv! (ltt5) rucosnizcrl9 planr communirics l&n vnlika

Chcnicalindustrics, Klrochiand eportcd tbat it ws odjstubedd.. Thcirwerc

en.ly loam rcil with slighl vdalion i! wat$ holding capaciry, liftlc organic

'noud 
sd cxchlrseabh sodium ws nid!
Aadshah et al (1996) sraled lhe noB or Pirelnr hilhi South wazhistan

w.s dominated by Astcdc€se &d l.mi!cea.- Micrcphyllou sp@ies werc ihe

donimriog glolp in rhc m- Tne arca is nndff hc,vy dcforcshrion and ovct

Mitr aDd Dlshn (1916) acordcd vcSclation doscrittion of sdgodh0 wnn

soil drahctri3ti. lnd scral rlationships of 14 dsocjations bascd on ovei 300

rel.v$, The Nociation wa classificd inlo 6ei. BsFclive class, ordcr lnd

rllirncc. Thcy dcsribql fivc rsiations frcn srlincand loq sodiuo co@rrbtior eil.
t.l6sin c/ 4l (1997!) Epon.d 6 plmt conmunilies of Cnbanr Hilh,

Dis$icr SwlL lhcy obscRcd lial lbc oriSinrlChn Pinc (/rir$ rotL"tghii ) liorcst

hd bccn rctl.ccd wilh opeD scrub or grrssland thiough dcforesta on, |cr6cc

culivation and ov(8@ing.

Ahn€d dr aa (1998) Eponed 4 cological unil5, vcgchtion ed land sc
m.p of $llhed Arock. They listed tlahl communiry ch.Ect€nsdcs and Dccics

lisr for porecrcd and unprcrect.d acr Ovemll,lhey epo sd widesp'ead invddcr

pln spccics and tc'novL{ wnh dusniblc r.nsc tc0s .nd anss st crcs rn

Dasd and Malik (2000) slalcd thal thcrc wcre signifi@l 65ociltion

bcrwccn landscapc lnd pattc.ns olcrvironmcntal bctrogqucous and dishibution

tulrchs of plml communnics nnd st.cics .ctoss rn 0rid landsclF" rhcv

sueS.sted fiar al udc ud subsimL wct ccological t&loB. The highsl diwcitv

in luFmcr was dur to prccipiblion atrd lowcsi dilcBiL, dlc lo ninle$ spnnS

Malik s/ a/ (2000) slated $at ,4cucia niloli.a- Halattto, rccuryn and

,4ceta nitoticu- Calotrotis procgld comnunnics occltEd on moderatcly .lkdinc

.!d non eline and non sodic al4 of Multo, All the $ils wG Sbdy clay witb

t@r orylnic Dlllcr conlc.r.

Aw er 'l (2001) Ecorded 267 spccics maki.8 21 pl&r @mhuniiics

llun Swt Dislricl, Six s||n& worc closoly Nlaicd, 5 slislrtly diilcrchl nnd onc

stand showd gre.lesr divcrsily.
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Somc work has bccr donc on lhe vcselation of Azld Ismlnu lnd Kashmir and

Kdhnir vaucy which is smm&iad a bclow.

Tlc findins of Mnlit rnd llussi'r (lr)33) sho$cd n hieh sorc ofdlgnJdbn nr

Brdmo dd Pqlalan hilh nctu Korli.1\erc v.re Acacia-Olca-Dacttlockniun, Cwtut
A c.c ia -T h. me d a dd me n. da-Ci$,r O/.a @nmunniei

Malik (1989) l@nmadcd (bc €st busnmcnl oa u ndwk ol prel@tcd aB lot

$c degraded vcgchtion in diflcrcnt les€hlion an€s of Kolli Azad Jammu md Ksbnn,

which h one of the cxamplcs of human in&tfcrche.

Malik ad Ucsi. (1990 a) obsedcd hish s6lc of desndarion fmm wdv lo

$rub vescradon due 10 bq!'y dcfoestalion and ovr erzins in Sundealli&d Kodi hilh.

Malik er al(1990 b) sludied rhc vegctation md spccjcs composilion olSmdgalli

nw Muzf.€bad ahd obscry€d hish dcgc of dcgadation dlc lo exlenstvc

dcforcsladon. Ar pesnt rhc .M s oeuPi€d bv Malvasttun - Clhboqgon'

liintun, M!.1lcaga - Crno'loh ' Euphotbi! r\d Clnotlon - !.ineanltiu ' Mi'rohtriu

TIB vc8€tation of Bhidb€r Hilk @ Mrlcd oul bv Ahmed (i99l)' who starc{

lh.r ligh frcqncncy .nd low cdnopy covcngc of pl.nls wi$in thc communities indi@lcd

scwE biolic prcssu!€. -P,,* rorbttqhii, Dodohaea ris.ota Rutca nohosPernl A'u'ta

ntudatta ^d 
Catisll op@u wrc scn only in tlE prol4lcd Pl6@s

Malil c/ da 0993) Epodcd lhar dcfoeslatio. md hcavv sdins hs desrads! !t
vcgculion of Dltimber tlills. l1 was also nolcd that thc di!€$irv ol Plant spN'cs

dccreased frcm low dltiude lo hiSh sltiiude

Ilusein d/ ,r (1994) oncludcd tnor dcloBrJrion duc lo rcm.des and ovcr

*l6clion of mc.licinal planl cluFd desFdttion of legctation in Kel (Nc'lum VaUev)'

Malik cl al (t994 u) whilc woiknlS on thc vcsddtion ofSarllni ad Dhirkol

Bilb stal.d thar h@ry d.forcar.lo4 msion &d ovet rrz,ng h's tcd lo d'Sradation of

lorcsLs in to $rubs, Sonc oa thc nost codnotr @dnunilics in fiis @ wrc AcliPtia '
Pikus - Arthtuxan, Thencdd - Pin6 -Chcllahthct rhenetla "Dollonaes ' Iinus 4d Aota

- lturb.ti!- M!li.t, I'in6 -Qtcr.B - Pnnie Mvtxine ' ln,t! -Thahcdu Pinus- Bctbtlit

-t/ibvnunt, Ablcs - Rosa - QrcrcE and MtNre - Bqb.,is - lAcinc'la Thc vcsctaion

or Pir chinassi hilh {N char&rcdzed by tcn cooDunirie (Ashr'f, 1995) The doninror
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,r,!ody s?*io i*lud.d Pit4 wlll.hl@ tld lbiet pitdtuv {tiL uoddstorqy

@iM ot t4bu"M gtddinMa I'digol.n Ebhorzla Softqta qtd SibMdta.

Plnus tallichidhd nttpcu.d ro bc thc only rcg€n€rliiog sp@ics \fiiL ,4bies, Piccu and

Jr8tcro did not Egcn r.le,

Bioric in0ucocs sl'ch 6 tr'rnplin& ov€rg@irg os dffrio|r of nr.diciul

Dl&a sd d.foc.rdon e! tL qitr 64rors fo. tb. d6lt!.{id of dE rceerdid of
M&hy@ Ndionrl Psrt (Borl|ei, 1995).

Malik end Z$dyd (1996) rcFrt d lcn plor @muiti.r in Maclyda Hilb,

which wF domiratcd by Prr6 vo hhtana in tl'c ttu tarq. Tlo @mnuni1i6 includ.d

C.dta - Pi'e PhA -.lbht. PIna - Bsona .nd PtM - tbia.
Malir at d. (200D sLLd tl!.3r D& Kf,u ttro rollr.rri@ w rh. tuir

coIwn qnpotu of lhc v.s.l!rid. TIE vc8.lotid c . *holc B lslicrypiopbdic

.d nic@plrylfout, ,lri pirr'rov sid Ptea tdithla@ l&r.g.rclltion d@ !o adv.n
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Ai6 rd obl.crlag of tlc rtldt

Thc t*o !d chce! fd $ody lic sidc by side ald orc of ttc og twcly
Bedod ha5 ruxiou hcieht in thc le!. Bob wft 

'nvesi9led 
to hak ! cld

prcnle frcm sublbpical lo alpin. vegeiotior Simil&ly, since thft oE si$nnl
ch.n8$, 0rcrcfor. ihe sludy a condrctld in both th. edon to 8€t a comPlet

pidG of dE !@u!6 ald regeLlio.
l P.!!.& s inMlorr of pL.l i3 rhinic @ntositid of lhc !d lrd dE

ecological clt.@leiistics

To cl.rsify pbnls into t[. @lMic u!€/mpona@
'ro r€c rhc prc6r $atus of lcgeulio .nd ils struct@,

To coltllalc vcgobtion sith ilr cdrphic, clinate etc.

To NB! nnEFl.nd prodKlivily,

To dai& plads ido wioul pddlbilily cl'5s4

To essr( OE pNible @loSictl .!9ns.h6 fq th€ "v!l!tB ud
imtovimt orput rurc fs thc tplin or$c sio.cl5mmic lrdu of

E. To !.c ft. clfcci. of defoGt lrd olcrg@iog in the iMtig.r.d .IE.
9. To 8crcntc data on ed@d !.nalloN Frsdiry.wilabilitv of fonec Plorts

10. To lludy the fongine sftte8J oflivcatock

I L To sc rcgdalion p.tchinB ed pat h utilization by livsto.h
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Met.rhl! snd Melhods

T\No hilk ti4 cdga Chori od adon w* $hcr.d lor derailcd

norisric $d ohtrosioloBi€l studr. Eorh rhusu hius orc lNul in Blgh disrict.

cansr chori i! l@ared wirhin lrtitldc 340 l' to/' ro 140 4/ 5d/ nonh a.d b.lwen
lonsirudc* 73o 44150//r. ?30 47'3l/qnr (1nnn\her nu'nbcr a3f,/16) whilo Bcdori

hirrs ae t@orcd bcrw*n 330 36'ro 340 d mdh rnd ?ro 2tlro 740 y' ca$

(Toposh*l nunbq4lx/l). The altitldind virialion olCansa Chotillills runged

bcrhn 1600 ro 3000m, wh.E 6 Bcdoi Hill 6Acd b.rren 1000m ro 1753m-

Aiq Soine lhmrgh rhc torosaphic map of a@ follow.d by fEq!6t
srrvcy visns, which wcrc made during $c inilial sras6 ol ttldy, th. cnln. eca

was dividcd inlo different slands. Thc sutrd idenrifidion wis b0scd on thc

ohiludc, physiognoq, ospd, degdd.lion st ge and noristic @mposition ofthe

.ra. This suhcd in rhe idcnrinodon of It srmds. EoDh strnd ,a
rppoxi'ndclt lc.rld ar dish,lr ol ,00trr,

I nortlic .ompciliotr

Collcclion of p|!trls

fecuc survcts and visits *crc m c in difcrctrl sclsons lor rw6

cons{urivc ycrrs: 1999 lnd 2000 ro colleor rhc flom of$c 0rc{ us il h lho

retletion ol lhc climolc ofrn.rc4 Complcte sp@iden ofcach oithe spcci6

wca collccrcd in tripliqrq dricd, t8*Ncd 0nd mountcd d stuhrd hclblrium

shcct, Thc pllnn wcE iddrified wid rh. hclp of availabl. liLcdorc (Nair dd
Ali. I97l-1994: Ali and Qais 1995-2002) and confimc{ ar N.liotrll H.lbeium

NAI{C, Isllmrbad, Pakisbn Muusum ol Naludl flislory, lskmobad lnd

Hd$ariuh Dcprnrncnl of Botany UnileNit, ofK.rachi. A anrplclc ilorbtic list

0lons silh lhmilics w6 complicd, Ob$rvurion on rhc lilc lom o plrnolosical

b.haviour w.E @rdcd on spot. Thc vouchc' spccid.ns wcEtlcpositcd in ihc

tldtdion UniRrsiry ofAad hmmu Md Klshnir. MuallaEbld.
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Thc ph.nologicd qbsemtioN wt eorded Ncry donlh for tw
con*cuti!. tls nom May lo Novcmbcr, 1999 od dEn again fon May lo

Novemb.r, 2000. Tn data w6 av@gcd.

The plan$ qee clasited inb thc fouo*ine lll@e slages.

L Sccdling (vegctalively younS tnd pE- now{iig)

2. Flowins (o, y flow.n $cn)

3. Fditils(@rw whee both flowli.smd rNning€n b. *c!)
4. Domet. (life crlc colnplclcd o. fruning conplctcd)

Dconomic usc chssilication

Pl&rs wrc clossified on thc basis oflocll cco.omic uscs such !s fodd$

spccies, medicinol vesebbles/ediblc fruil, fuel wood, poisohous d.d toof

tatning ctc. Tlrc infonnation was grthcEd though eldcu, nonuds dnd l@al

inhabir'nk ol Dislricl Ragh.

lI. Edlo8ic.lc!.r.crdilliB

Lifc lom eoccll rhc adapldion of plana lo climlrc, Thc rcLlive

prcpordon ofdi0ct nt lif€ fom foi t sivcn egion or @ is c.llcd ilt biologi@l

spccrum or biospcctrum. Thc planh werc clssificd inlo djlTcrcnt lile forn

clnscs us lollows incr l{aoDkin*(1934),

Spcci{s vith pctun.tins bu& cncrsing d lcast 25 cd abovc fon
ae.ial pads offie ptants- Th.y {ce fudhq subdividcd in to followins sub_

,\, Evcrgrccn phturercphytcs *i$out bud scales

B. Evelereen phanercphtles wirh bud *alcs

C. Dcciduous ph&ebphlres wiLtt bud $alcs

Each ofthc* 1t?es my be cldsiliql ecording to hciShl:

Mc8aplDNrcplyls elon).
Mcsopbecophyrcs (&30m)
Micophaorcpbyres (2-8n)
Nanopbdncophytcs (>2n)
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Thc pcrcnnial sh@t' or buds on rhc surfacc ofde grcund np ro25cn,
'l hc buds rcccive prcteclion by faltur lcalcs fon snow cov(.
3. EcbicryDroohyr6

Thc pcrcnoidl budr.re locarcd frcm n surfacc oalhc grcund, whcrc soil

and leavcs porKr rhcm.Tlc Frcnni.lbuds licargolndlevcl ahd dyjnB bacr

!t lbe oo sct of unl-:rvourable mndirioDs. Stolon day or nay nol be prcseor.

Tltc p@ruial buds lie below L\e eound lcvol or subheryed in warcr.

Rnizom€, bulb or tuber g@phtl$, ovc(wincring by food srorcs udcr greund

fsD whichlrisc tho 6uds !o poducc thc ocxlsca$ns ocrialsh@r.

Anru.l spccis. wl,ich cotritcls lhc litr ti ory feD scq! b *cd
durins lhc favodblc seaen offt. ycf Thcn tifc apan can be a 3ho sfcw
wccrs. l-lry rrc chdructc.istics ol dcscd grdstur.l ngion rDd cullivuLcd soil
shcR lhc inbrfcrcnce of man prcrccl thch frcn lhcn (owr srculd) natual

Tbc lcaf sia knowlcdge helps io undcBta itrg phyriological pm$s
olplmc and plant conounities and is usetut io ctdsifyine 1he ass!,ciation,

Thc pldts v€rc dividcd in|o thc folorviog kafsia cld$s 6 dcsribcd by

l. L.ptophyll (L): Th€ lef siE is 25 sq. nh oro.00oo25sq.D.

2. Nitroplyll(N)r Thc tcafsizc is225sq. mm or0.0oo25sqnr.

3. Micronlyll (Mi): The lcatsia is2025sq.mn or O.O02jO2j sq.n
4. Mcsopny[ (Mc). Tne lcif sizc is I 8225sq .nn or 0.0I 8225sq .m

s. Mcsrr'l'yll (Mr): alB lcatsiais l64025sq.mn o, 6ao25sq.,nn

llowcv$, fo! I ratid cslinarion otrhe lcnvcs in thc fictd Raunkiacr, (t914)
d'asmm us ced ([i3 2).
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Detcrmin{tiotrof$uitlblcsizcandnun Jc.oaquadrut

Bacd on stecies rra cwe,(hc suilable si4 oftlr qudrat for

fte, stnb rnd hcrb wrc dclcrnrincd which rcrc rcsp€clivcty, 10 X 2m. 5 X

2m lod 0.5'n. sihilarly the sunabb nunbd of quddts in cach stands was 5,

Didribulior of quddt,
A cornbiialion of systcmatic dd rgndom qudnts wd $cd a

n siv* b.trer 6ulrs- Ihu, at Berpmi and Sudhan Galli quadat' wrc laid

systenqlic.lly whih in hilly sitcs rhey wrc laid mndonly . the disunces

belwecn thc lwo adjoccnt sbnds war approxidately 100 mctcs.

Thc follo*ins phytowioloSiql ollribulcs wE nesurcd in @ch c&.

Il is a prcotlge of wpling plort in which a siven spcics occurs. t is

conccncd wilh thc dcgec of unilodrny oL Gcurc@c of individuals of a

specics wi$h.n aE{, Frquency givcs distriburion.

FEqucncy = Nuobd of dnes in which s sdics occu X I 00

Tolal nldb.r orquodrals

Relaivc frcquency"Ireouencvofa specics X 100

Tolal ofall sp.cis

It slDws lh€ nuncriol strength of lhe spc.ics,

Desi9' = Numbq of individuls
'lbt l nunb$ ofq@d.rs

Relaiivcdcnsily- Dcnsitoor!r6ccies Xl00

Covcr is defin€d as the pbponiod of the grcud occupied by lh€

p.rFndiculd prc.i@lion on 10 n of thc erial pan of individrals of rhc sp..i6
under coroidcntion. (OBig Snnh,l983) It is infact an cstinadon of thc ea
covctd by sivcn sD€cics! usu.lly cxpessed as pclccnhge ofdr tolrl !!co flrd
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$rin.lcd lom a nunb$ of emplc poin6. The covd ol bcrbs ed shnbs ws
calc! larcd usi ns covcr sculc of Daubcnn tc ( I 959).

Roig.oJn t.owt (/) Point @a,as.

2

3

5

6

0r-5
5----25

25---50

75--,---t5

95-t00

2.5

15.0

37_50

62.50

85.00

91_50

l.ot lEcs, dbh at L5h w.s e@dcd and cho4ed in to

Ciounf.B@ =,'l D

D= Crl

R$d rru{., R.s!l.rcool r$nccius Xl00
Tot l baal aa ol all specics

'Ihc inponu.c vrlu. ol qch stsiDs ws cnl.uhLd followi.S rhc 6c!ho.lot

Cudis ed Mcinlo$ ( r 95 r )-

InrJotun@ ratue = alqrivc dcnsny + rclalivc arqsrcy + rclaris bel aEa,

'Ibe spccies w'lhin a stmd $rE onangcd on the bNis ol inportancc

valu6 and 'm.d atlq the l.ading spccics with thc high€sr iDponscc

values. Thc closely apptoachitrs specics \Nft @sidered 6 Co. or sub-

donindls of rho @n'ruity.

Delr€nded Correspond€nce Analysis (DCA)

Mosl ordindrion D€rrDds, including C . arc aftectcd by $e .ar.h or hoBc

shoc .ilmr in eltich rhc Doinls alo.8 a EEdicrr fom ! cu(cd pr(cm or thc

scatterplo$ ra$e! th$ a ll6ishl lino, Thn is a rcsull ofa nolhenarical dislonion
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.s lhc d.r. !rc ftduad jn dimcnsion. Ttis rrch cd b€ Emotcd usirs lhc
dctrcndinsoption. This splirsrhe axh inro scgmcnrsand adjusb thc scotus so eacl
sc8fren. h6 $nc ns vdtuc. I ate rcst6 ric uis $ rhlr poinrs !r rhe cnd ,e
nol closer rogcrhcr lh.n in ccnic!, DerEndinS can makc lhc Esutrs moE
inrcrpGlobtc, bul hay,ho !veECinB.

Coii*pondcnco datysis @n bc cotculdcd in rwo di,rcFnt ways. ti an bc
donc usins ! cycticja@bi alsoritbo, sinita ro rcA, or n m.y bc donc i. acrp@t &.6eir8 odncr. Tncjaebi ncrhod Bivcsrbe @mpde eturion (on
oxis 

'nJ 
every vmiabte) but otso dehndins can nor be perohed. The @ipr@l

,rcrasrnC t. hniqos altows fo. dciftndins ed is f!n€( bor *il ody givcs $clour.xis. l! k ntso noa liftt. b ind.ctrdcicl ifrwo o! )ru irN hrvc acry

Wcigtrting stmrcs/

. 
Wc iavc b choosc rhc scorcs roighrcd i[ I vafisryore!ys. tDsd otrb. h. or orl@j ( l9?s). Roc or conrnron speica nay bc upwcrahrer b,

nulriplrinsrti.original soE, by cnhcr rlE Erioofthc lorat .ou.dane ror cach
spocies or vie reM. Athharrctr lhc sco€s hay be adjustc<l ro percc $atcs,
so lhdr fi€ vnlu6 tor @h uis @gc fom O lo tOO if lhe e,pm4 a@BinS
lllornhm is hci.8 !$d rh.n wciBhring is done in di,Icrcm wars, wc mrychoose
to hdrc mfe spccics downwciShlcd bctorc $canalyris to rcnolc rhe probtch ofunuild re donrinaa,s rhc lnaDsis.

, 
'lhc dah obhincd sls subj@rc! 10 ordimliotr &atyzc ro dcrecr tutarion

tucro\ ,rncruP and @mrc,nion ot hechrion for
omrnJUon Jnd (jrs,ficjr!n. qurhEri\c drE rprc\cn!e Jb.cr-c) *.\ urcd J, d
sDcs .laftr picrur rhan quanrihrivc drh. For crasificanon ..d o.dinarion.
Mullivdale Sr.ri{icat pactase % u*1. Tfic Io sric da|a was sub.rccrcd ro

:::'a]. 
(s'andt rnd rnrefe (3eccies) ctuster an,rysjs. For so . ,xitudq pr{. Ec.NOl, l', K, ors ic ,D!us lnd btlt $luhtc sfts Ms us.d. lIrc pt,nr ssi.riosEe 6tabrish€d by sp@ifying rh. rlre tcvehoadivision on hicmrhialdiagEn

obl.itrcd by ctusrcr Mallsh nre drlo ws obbiicd bolh Jbrshnds (.ooot) and



sp€{i€s (irvc6.) by urins lrdendql coGpordcn@ A {ltlis (UcA). ln thk

hdhod, th. fii.l our put marix pl&ca spl.s wilh rimibr conpGition dd
spuoi.swith si'nilrdirlliburiotr irllr{nDlcadjlcc rociohoth0r,

Frnit inporLnc. v.lu. (FI9

'r 
wrs elalarcd qurliralivclt 6 *ll 6 qudlnadvcly Ctablctt).

QuuliLltivcly, 206 plan$ ol two 
'r.u 

(1999-2000) wcrc dividcd inro rhcir

sp€tivc faftili.s ,nd ollercd rhci .onb.r, whil. qua.libliv.ty rhc

imponanc. vrlm (lv) of@ch sp..i6 was adijcd .nd rh.n rat6 *6 pu in

to rhcir rcspectlve fomilios.

D.grc. ol Aga.cg.tion

TIE dcgd oflgeEgation of pldl individusl w6 dqtcmincd thorgh
rhc usc ofin index (cunh rnd co[0m (ttJo), This mcrhod makcs usc ofttrc
malhcnr.ti€l elalionship b€rw(T ircqu€ncy ond ddsity I fotlows:

Deg@ olqgEXrdon = rYd

where D " obse cd dcnsity, d = cxpstcd dcnsiry from tlE frequency otrh

la rhc vrh'c is gMro lhan 2, n indiok rhd rhc sD.rics as rS6rcS{cd, *hitc a

value ress than I indicar.s lhar thc species is(gut . tfobscrvcd and expeled

dcnsitics rrcequollhcn it is mMorlyor unny.

R.gcncntion Crpacity
'rhc distriburioi otph s i'r dilfcrcnt ugc.hsds i, icarcs 0g. dM

popuration status ol a @mmunily i.c. wQlhcr Escnchlin& ddtining n
nandslill, 'Ihe elibCcncBtion qpaciiy ot rof6i wds dckmincd by

classilriis w@dy ploils inro ditTcrert diamcrcr cl6sos. Thc clas intcdlt *s

Dcerc. oa I'onogcndt
Th. dcgc of lMo3a.ity in v.g.tation wc d€bnirci by

clrsifyi4 pllnls in vuious frcqu.ncy ctr$ca .nd apptying Raunkiooiin
(1914) hw offrequcncr rs rollows (Tobtc.4).
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TIE mmal distribulio! of fi. fEqu4y Fnenlag. d*ived fbn slch

chsincation h sxprcssed A

^>B>CE 
D<E

md rhis bE bc.n lqncd ; Paultia{'s law of feq@ncy.

Thc index of diveKity h uscd lor $c conpskon oflhc divcBiry of

nlMl comnunities in v.rios altiludcs. Il ws calculatcd afler Shuon &d
wicrcr (1949) d fotlow:

'Ibs avengc degrte olunce rinly in prcdicrine whai specics e irrlilidual
chosd .t 6rdon from . smple *ill bclong to ith sFcics

II- l('iln)x(ni/n)l

strE ni-Acru.l nmb.rofindividul oftn onc sp.cid in. s|ndd.

n- Total numbc! of individual of all thc lpsies Drcscnr in thar stand.

ll is rhc nchncas of flo6 of an nr€a. Il is an qDarlion of simptc nris
bet*oen nudbm of sp.cies and tlc srturc root of ttE tolal llmbei of
idividuals of all rhc sFci6, Tic spei6 richss B de&mine{t by
Mlrs.rcf(1958)

R=s-l/tn(n)
WhcG S= total nubbcr ofspei$ in . @nnldly

n= tolal numbcr ol individul ofalt spccics in ! comnmily,
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TdL a A!.d.s of r@dy +ei6 r.t finod o dE h..is of Nlitabt d.rr

0r-.]0

2 !r-60

3

9l-tm
t t2l-tJt

t5t-180

1 t8t-2r0

E 2|-U0
211-270

l0 271-300

tl 30t-33!

t2 33t-J60

36r-390

t,|420
t5 121450

l6 a5l-4&,

t7 a8t-'0



ll

Tdbk 3.I Equenc) dags.(md,nd ro Fjunk,.ca\ ctNinlamn tordcr.hinhg
sctrcc or trornolctrcry

t.20

2 2t40

3 4t-60

6t-30

3 t-t00
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EquttNbility or EvenrBr

ll is r coDFln l ardivctoily a.d 0r.sflrt r htio ot tlE ob$rycd

divchiry to thc maxinlun divcrsitt possiblc lor tbc sane numb( ofspftics.

Thc .quiubilily @mponcnb aF rclated lo llE evein.ss of allorn€nr of
individnrrs amons tle spe.ies (Icut, l9?4). 'l]rc cquirrbilily was dclcrnincd

Equitabilig- Nar@l lo! oaq*crcd vdE fom Snmn -wi6$ ind€x

NsiLml lo8 ofrotllspccics in n oonnunit,

Matuliry ind€x is an indicolor oI mallrity of sla.d or commuiry, A
value doE th.n 60% indicales marudry of thc s|lnd. It ws hedswd by pi.hi

S.mollit ( I 948) mcthod as foltows:

Dcgrcc olnnturity - rFducncv values ofallspecies in d sta.d

Totll nunbcr of sFcis in a sland

It is uscd for $c cohparison of all connnuritica wilhin ao arca. It is

defired 4 fic nmbcr of spccies comnon b rhe rrc connuniics and is

cxprqsscd as % ol thc lolll nunbcr for both (hc connunitics. This indcx was

calcllrlcd .ncr Sornson ( I948) $ lottos by $ing impoflancc valucs:

h=2c !100

Wbcrc C =Numb.rofspeics conrnon lo th conmunnics,nd hlvc lcrsl

Imporrancc vatuc.

A- Total nunber ofinponane vatue in conmeiry A
B = Tohl nunb€rotinDoiance v ucincohhunillD
Is= Indqof sinildity
S - SoEnrcn Indcx

ltujex ofdi!!inrilrity - l00.Is,
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'lwo Kg$ilsonrplcs werccolle[d fbnr c.cb srrnd up to dcprh of t5 cm.

! mixcd to mlkc o @mpositcs plc,Il w6storcd in a lotl,lhenc bognnd

lab€lcd. Th* wcrc mly..d for phFiat dd ch.miat ch.mnnB,
Soillcxture

It *6 dct mined by HrdMcrcr D€tnod (AoroMusl r 916). Thc rcrturc

cla wds dcrom incd wi lh rh. hctp of tcxtuBt tri.ngte (Bndy, r 990),

pl I ol dE $il lmdc w6 dercmincd by pH ddq usinB | : 5 eit slruntion

Eh|nal Coldndilitt
I wa n'csu4d by ctcclriut conductivity mqrer by usinc l:5 soil

sorumlion p6tc lJick$n, t962)_

or3dic mlrle! w6 lctemincd by watktcyand gtlck s ftralron belhod
(Jacr$n, 1962, llusin, t989).

'nrc rnounl ofcaco3 ws dcbmi,ql by $. &id nNtJrlianio n rl,od

n ws dcrcminoj by.romic .b$ryrion spetopnobncte, in rhe fl!m.
cmission modc un€r dilutilg ric slmplc wirh 250 ,nt ol t % lirhium sulpholc
slurion. A sland&d stution q6 trcraEd lo ptot lhc ,hdad cun. ud
por'siun ofc.ch samplc wN atcuhlc{t tionr rh. upecred cusc,l hc,nelhod ot.
Jack$. (l 962) wa followd,
C,lciun rnd M.ab6irn

Thc aoount of ca + Mc ws duqrmined by ve&n0rc mernod

Solubte p v6 drJacted wirh hydbchtoriFnhoniur nuoridc
soluti@, Md dctcm incd @ldrihclriq y (Kiriyom, cr ati 2Oo0)_
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'l hc anount oa sodiun ws dcrernincd by flanrc photomctcr (J!cksn,

t962).

Tohl rohblc sllts (TSS)

Totalsolublc salrs weE dctemincd afid Hussstu (1989).

NOi-N
It s6 dclcnircd following nc$ods dcs.it€d aner Hilsin (1989).

Chloridc was dctcrdin€d byrldtioDncthod loUowins Jackson(1962).

Me$!rchcrt ot fongc prod!.rivi9

It is lh€ srandine mout of abovc gosd planl mkrial pE$nr in r uir

tlcrb.c@u! lriomNc

Il E dclcrmincd by haNcs mdnod by usiflg lxl m qlodrdi Four

quadral! wt $l@l.d frcm @h conmoiry pemtrncntly. They wE put into

t@ di,TcEnl polylh.nc b.ss and wrc lvcEBcd rnd wishcd. Clippins wd donc

in cvsry nonlh lrcm Mdy lo Novenbcr I9t9 and lhcn lbn May ro Novcnber

2000 (2 ycdt. Thc rcsur w6 exprc$ed h sn/unir lrco and ihcn chsnsed it into

Shrub bionss

11 wd catimarcd by ref€rencs unir rccbnique ( Kidrc ed Nostoo, 1985).

A sdall repr€se.tarivc parl ofa planl likc shoor {6 dsignated6 ddcnf dn.
'l hc sie ot fic rcfcrcna unit wd l0-20% ol dre rofi{gc rcigh ofavchgc plant.

'Inc Nnhcr of rfcrcncc unn of pl.nts rcrc countd and nultiplied by .vcE8c

wciSht of clipped tfcrcnce uit to cstimate sbrub bionrss productioh,

lollowins plltubilily clNcs *E Nd lb.clasification oftldts,

The planG.ot grued by anitrrls,

 ll tho$ pl N whicl sr prniJlly or wlblly grr/d by

animals. Tncy wre funn r sep@lcd on rhc b65is of pef.rencc of



.nihllr pons sr&d, rrc$ms / drlns ol pldrs .nd Mil.biht 
'nvarious s.oens. Thc pllotlbl. qi€i6 w@ clqsifcd inro tnc

LlIt yp.Lt hL

Tho56 spei.s, *tich *6 nidly Flfcnld b!
.nimnk ovcro'hq nlnnk rheushour rhc B@ingF en,

SF.ics wirh imcm.di!rc or !@ec litms bt thc

3.LdprLhtL
All tho$ spais, which w.re les pEfcfti by

SF.ica !nz.d aftly und.' @mpubion vhen no

olhcr cholc. / oprior ws iv.illble for f.cd.

- B. P.l.r.bittry Frr!.srt / Dt.nidr&
Th. Fh|lblc spei6 aw ctaiii.d s lhc bsis of

p.ns s@cd by rh. lirslNt in lh. lolloiog c.L8di.5,

| . Whol€ plMt gded.

2. tavcs, BB!nz!d.
3. Flo*@dd Fruitssnzcd.

c. P.ht.liliry bt aMhn6 / dryncs of lonsc
Pl&ls were cl$ificd whclher gnzed in tEsh @ndition,

dry@dirion d bolh.

D. P.r.a.bilirr rtiul onlcBrc
Th. g@ing uim.ls difr€r in lh.ir choi@ of s.t6tio of

lood in thc smc Ens.llnd, ln ihc prcsent cosc lhc ptMr! w.E
cLslfi.d whcthq g@.d by Sors lhccp. {nt. d by borh.
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Rcatrlts

'llEe wc@ 206 specid ol47 liniliG (fablc 5). l'@c@ md Aictc4
rvcE thc donimnt wilh l0 and 22 sp€ics. Esp.crivcly. Thcy rcE followd by

Roeceae (17 spp,), Ptclid&eae dd F b.cere (10 spp.c&h), RanuncuLacc0c (3

spp.), Polrcotraceoc (7 spp.) and kDi!@& (6 spp.). C0ryophyllaceac, PiMccac

aM  piree h.d 5 sp.cics *h. Ccntirnadc rnd On4.a@c had 1 sr,p. ceh.

PlMrlgina@, S.liqac, Mdv@. uupiorbirqc and BodBi.ro hod 3

Violaceae, Rubiocee, Aracelc, Lilioceoe, Pliinuldccac, Sariti!8@aq
'liilisc€c scrcphulari!@€, rjuEeoc, 8r6si@c, Gqui@c,
Bllsnino@c, CypcEcc& and Convolvul.cec wrc rcpEsqlcd by 2 spp. €ch.

Thc Eoai.ing24 l.milie had onc sp*'ct cach.

lnspringolGansrCholirndBcdorihillsthcEtcc l20and3tspccies,

Esp@tilely whilc in mohsn l19 ond 8l spsies werc rcpoded frcn Ganga dd

In spriry 45 lnd 20 ldilid wR cpoded fom Gdgr od Bcddi hilk

ospocr vuly. whilc in motrsoon thcrc BlB4tond 15 ramilics Crabb 4).

ficre wcrc lwo noqcdns scdons in rhc invBriBlrcd rEa. Onc f6n M.y

lo Alsusl folloNen by thc snd fon Septcnbc. to Novcntq. r'om Dccdbcr

to April$edii(arca is covercd by snowfoll-

h thc nrsi sDcil, lll spcoics (53.1j3%) nowcrL!, wlriuh inclldqd 6.8t7.

lrccs. 10.14% shrubs, 62.06% hctus lnd | 3.79% Bra$cs. 'Ihcrc werc 6.89% &ms

in rcproductivc ph6c (i.c, eri uce promiicro fabb 6)

Olri.e thc $ond flowi.e spcll,95 speics (a6,1l%) wm bl@niir, of
thcm. Llz% wcrc ftcs, 2,25% werc shrubs, 74.15% hcds. 16.35% gmsss dnd

5.61% lcns (i'r lcpruduclivc rha*). llcrc wcre | % shrubs, 15% hcrbs dnd 2%

gtlss, rvlrich .xhibilcd @nlinuous nowcrirg dlring gmwing s@n-
Thc monrk ofMly and Junc onl lh Julyand August.ppcarcd lo be thc

pcrk nowcrina scasons as 36 (13%),5r(26%),3l(39%) ind 23(14%) spccics
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we n' dr flollrins srlsc ]lD lbBn.r tl(BnlaBc d(liilrl to 6 (l%) l),5%

I (.5t, f@ S.Dlsb6 ro Novchb.r.

Mtjo.ity or sFci6 vi2,, 55v. bc6c dmrnl during ScPlcmbc $,hilc $c
rcmdininB 45% ol$ b.@m. dmot in Nombci

T@ sEh a Abi* pitul@, Qwrca dilatda, tiea MithiN, linut
eallhhle@ a4 Ficr6 pah,Mh nowcdd in April ond M.y and lhcMnd mft3 of
coif.6 st!tud nrtudnS *ilhin lhc rxt 2-3 t66. Dlrin8 rhi. ri@ @n6

Mdnins intlcl on plEnl l|g. Shtobbt sF,ics hrxl mxinuh nowrinS lEund

M.y ad Junc which der!&d lo 2Ot6 low.rnt $..nd of S@lnb6. Ths.

dlring SapLhbcr 30v. soeis b*ndc .!rn!.t. l;rum hw onwlrd with thu onel

otsinr. ho$ (8e4) lpccics chdn domu( rill nq1 april.

Thft r@ 38 hclb$c4s sDei6 in norcring s6!p in Mly 46 in.tuna

ed 83 in r!ly, which delif ro 2? in  uelsr, Thcrc wG ! laddcy ofdcclinins

nowd.B lrcm Scpt nbq 10 Oclobcr. Of thc lot8l 127 @rd.d h.dt@6
srsi6. only 3J% @hplclol rhcn lift cyclc ar rh. od ofjlnc.

M.nmlm nowins ol s@ spci.s (46.63%) \q3 obs.rvcd in M!y,

aollosed by 28.5% in J!ly, tn thc mdnin8 months gE$e no*ccj ks lhu

Ecomnic u oachdic.tion
'hc btl usblc stsi6 wcrc 193 ( l-ablc 5r. whilc lor th. rcmli.in8 3

spcci.s .o cuGnr u* Ms dis.*Ed.
'|lErc wcrc 296 (E3 rpp.) of m.dicinll pluntr 46 % (ll4 spp.) roddcr /

fodgc spccics, 57. (lt spp.) f*l lood sp@ics, I % (4 spp,) timbe rcoo<l

sp4i6,7 % (20 rpd vcBc{blc / qliblc fruit speict, 4 % (12 spp.) I'oien@s

3Dcics, .4 % ( I spp) dl thlrchins speics, 2.5 % (7 spp.) t nnin / dtine spc.iB,

2 % (6 spp.) Bin yiclding spei6.2 % (7 qD.) hcdll ld 3Pcci6 Md 0,3 % (l
spp.) eil rcpclldt spei6, Thc drta shoss tlll d. !m is $irlblc lq mgcl.nd

Tn lif. lom sr@r. e dcoictcd in Tlblc 7,

ln rprin! tncE 9* 45 % hcmicDrlopfitre (54 spp.), 23* lhmphyl€

(28 sfl'.).0 % sophrrs (rl l0D).8 % m.Blphffcrcrhyls (9 $pp.) l0 r(
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idophaophlras ( | 2 spp.), 2 % chdephrrB € sDp.) ond liDa 0.83 % ( | sp)

in C..9. Choti Hill!, whctu in B.dcri llill lhcrc w.rc 64 % h.micrylbphrr6
(25 spp.). e.ophyG &d dmphrr€ h{vins 5 spai6 och (t3 %).

N.rcphlmophyr6 l@ 8%(3 spp.) r.d ch.n!.pnrr* we2%(l sp.).

Sinilrly in noson, thcc rcE l9 ta h.micryptophI6 (46 srp)

folfo*cd by lh.rcrhyics u% (t w.). Cdoli}ra lt4 (20 5pp.),

M@ph.n@phyrs r0 % (12 3pt,), mcg.phu@phyr$ 8 % (4 .rt.) d't lhns
lnd chlo4phrr6 | % lnd 0.48 % wirh (2 spp.) {nd (l rp). Bpc.rivcly Gobh
7).

laasD.rln
n!. l@fshc aFcui hq bcr rhown in Tlblc 8.

h showr ti.t in strins 40 % 9w nimphyllolr (a8 tpp) followcd by

n.nopfirlls 32 % (39 spp.), 22 % (26 spt.), lcpto0ny'B 6 7. (7 spp,), hi@phyll

hlrtouEd in Cag. Hills, whc6 in Bdori Hills n.nophyllr wrc d@i.!.t41
% (16 spp.) lolloaol ht l3 % (13 rpp.) 

'nicrophylh.20 
% (8 rp.) lcplophyllr 5

%(2 spp.).*cF ne€phyll CI!b|.3).
Sinildlt in monsm d GanS! llill, ndophyllr {d miooltylls hld

174fl, 36 % wili 44 lnd 4l spei6 c!€liEly whc@ lhc &rc l.prophylb l8

% (21 spp.).nd msthylls 9'o (ll Sp?.). In ocdori Hills mimphyllous sE
domiMn(4l %,33 sp?.) follo$d by ndophrlls ll 7o (2? 3pp,) *hilc lcp{ophtlh

wcrc2l%(17qD.) d ncentylls J %(4 +n,}

'I18ru wru nino p,!nr @nhuni.iss in Grn$ ClDui hilb u.d 6 @rmunitisrt
Bcndi Hills during sprin& Th. dd.ik G 6 tollo$,
L m. nralbctpc tu s Pi n u t @nn nan! (r CPI

Ar t700 r, npwd6ctp.enn6 ommunily w prcst olbh 9 dd
rppcndarl). Of ths 14 Mdcd.p@i.s, rh.E wE 2 rc. 5 shruh 5 lElb .nd 2

8tN steiq. Thc Tlv @.ribur.d bt 3 dmana.$ w6 110.79 $ltiL Tlv of
168.95 rvrs ptuvidql ty rhc Mrinirs loeia.'lle @ntribllion bt le w6
6t90, by $rubt 66.83, hcha 79.06 lnd gt@3 86,36,
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T$lc 4. Nlmbfi oa sp€i6 lnd lhcir f.milics ir sprinsrnd honmn l@rdcd fom
Clnga .nd Belori hills
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Ttrblc 6. Phcnolog)l olplanls rc.ord.d fon ootrgr ClDtilnd Bcdori llillsduritrg 1999-2000.

B

Md
sep

/i."/ r,rtl,i,"a(wrUich) Doiss July
P,r,r drr,rrrl SurScnt

Pinux va i.hiono A.B.lacke^

Mav

I Much'l t6 odorat its nna Nas Mav
l0

ll July
t2 C ot ! n !! ! t d r n i tun B Lndley Jdly
ll D^nodtun n ti/lotunDc

ln ti(itrr httrrunthr w dl
t5 J!ly
I6

t1 Mirta ia kashhnica Mtnf s"p
t8

20 Rot( nMthtlla Lindlct
2l Rotu \,.bbtuh! \N.lliclt .x

22

23

24 Sol i, dc nt i.t Ia u Aad.@n
25

26 Sttcococca sat irha (D.Da^)

2l Y i h tu | n D' s ra 
" 

t I i ll u Dt W arrich

28 7dnth,"lm amdhn DC



5I

29 t1 c h I k a n I t cJah u,t L.y tnw
l0 ,4.onihtn chrsntcnt hru Stapl

3l
32 Acrn i t I n v io 1... I n Stapt

tl ,4r,rd n,urrr,,u Wrllnh

l4
35

36 lndphatis ,targatitucca (L) Bt r

t7 ,4 hop ha li s rcrulch r i ! (Sprcn')

l8 ,lnathalis ti,tnrud D. Don

l9 A nJrcsarc rchnlilol iu lfud{
A.lut L eia pu biloru \\ 

^ll 
t h Mrv Jul

)1'rnatit h(cl \Niglll /\n1

42 Arctuid orbiculuo Rotle
4l lritkM n crDtdhm BlnnN

,l | 
^alntr 

Jrt, I u. rr'4t i i lJlttnlc

/1 t t ln 
^i 

! fl ul I i. hrnr Bc sscl

/lrt.nitia eo|aria Waldsr nd
Kir
/lrintisi.t htrhu. itu L*o

48 /1 n ( olpi, 6(C litkc ) Hu'ch May

,L4c,tr.r/t,t? (lftm)Slcmb hly
50 Bcryani, lianlutu (S'tr) Aar

5l
52 B istortu onpldicanl B(D. Dof, )

5l Mav

54 1r4rrr,r" lDtsi.anlc wall cx
oc

O!l

55 C.l!,l i 
"! 

ha rn btatu,n w alti.\

56 M,y
51 Juiy

58 C tu,opodi u D !,tbrcsnh s L.
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59 Ctma ltfuno A*tt&MzE Jul

60 cnenn uNna (L).s@w

62 Clitupodiufl olpikun Cxs
63

Cosolwlus uN"sit Yor July

65

C uton.6t er acun i nat us Linm.y
Cyo8los"D luhclolaIun

Cy,or./6a",' glochidiatun

69 Mav
'10 July

1l CJp,if.Jiu .otJuon;D,Don
12

73 Ehholdd srrubiltito Bth

f4' ilt'h i trr ryliadri.a, nt D.Don

75 Jul

En(ror htlhtlL,,llt Bt h

Luphorbit h.liatcupiu L.

frftib tulli.hr llKf
80

8t l rusuru nu|'itntu Li)idl.

82

83

C.nu d ctkh,tlriluDC
85 Crhtunn Jcdtnbcht LP Clrtke
36

a1 C.rantun rctunJiloliun L.

88 G.ranitt"r trd i.hiunxn D.Do^
Gerb.rc E^rypitut Roylc

90

/r1r! ,qr,/.rr^ K K,,rh

zflt- Qloa
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92 I nN ic ns..ls.von h i i H.K.l
hap.rl!^ El.iihlijit a RlrtN

95

97 lawtru lasltuinma Cab July s.p
98 Lcotuopodhtn alp inun Cat
99 July

I00 I.rp.dera r.r.ca (Thunb) Miq July

t0l
102

103

104 Mt.I.ugt lc.'itutu tL) MiI
r05

106 Mentl'u lrn*til)r IL)th lda
107 Mt uuent bi./lrto \Hanl l]1h

t08 Mdt nnt .atlr.riuru lloylc
109 Myiutus ftt'oldnlis Bth

Il0 N.p.ta Bioiachts Br\ scp
1|l ocnMthc jIwni& \Btrnc) Dc

2 J!ly
lll Mav

ll4 PhlonB hrdcteoso Royle July
|lJ
I t6

7

I t8 Phctdrthus ruEotw Wall
trt Pleurcspemtutsownianu DC

120 lodorltylhn cnodt wa|l
t2l
122 P ul rean ttu n n'plu tca ut i\ D.Dar

l2l Pob,gonttu olpih d 
^l

124

Pot.dt a e|io.arpa Wnllich
t26 Pottnhlla *li.lo C.^ Mercl
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t27

r28 P n n ula J. i. ulat d shitll sct
129 P seldanE cnyo.. rio i.lc: Brh

130 P kudonertenia nol t tioid.s
(Roylc) Kmi Aug

l3l Mav

132 Rrh n 4^u I B I@ tu t W allielr

l3l
l14

136 k umx heptlctis D.Don J!lt
ll7 July

ll8 s6d.asd nooruotiana <s.t) s.t

ll9 Scuk t loria c hu dac d r iJoka Bnl
t40

l4l &ft.u thrytunthfiot.t s DC

t42 &recro Erk'lfona DC

t4.l

Sehecto .lra4rrontn Plll
145 Sel'nun t ui/oliumWnll
146 Si bbal.liu cudeau I lomtn
t47

I48

149 sen

150 Srtrdrd lutrc*a D.Don

l5l Mav .luly

152 Ste aria Dokosryr'tu B@h

t5l Srrobilnt hcs at t.nuata Nces

154 l;wett ia pct ioldta D.Don s"p
Tamxacun omcil.lcs Wcbo

r56

151

158 MJv
159 TnIo I i"n rcsupi nat un L.
160



t5

t6l July

t62

l6l s"n

164 rdlnion! pttultloha DC

165

r66 ve,oni@ ncli salol ia Roy|

t67 Md
168 Mrv July s"p

t70 July

t1l
t72 Andtupogan 

"nntoi 
C.B. Cllt*c

t13

t14 Ar.N blrhdt! lon e\ Liak Mo,
175 I rhturtd rrutr:d \L)l\t^pl
t76

t17 De
t?tl Ce,rchn nncjflout! tler

C h rysaposon auc hu i (Boiss)

r80 C)ao.ton lulttlor (L.) PeR

l8t
182 D^nbskt.hyd bD i nnuta (L)

l8l

t4

185

I86

187 Koet.ia nactutha (kdb)

188

189
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l9l Mfi Mav

192 Paltpaton nonsFlie is L Dcsl
l9l Srccharum sNntun."n L.

t94 Sorgh u n ha I a pe n s e (L )P ct t
195 Th.ne.h unath.ro N* cx Nov

vttiwrlu zhani.i.lcs lL) Nt*h

191 Adiaknfr echushtrt D. Do\ s"p
r98 Altonnn dtih^ \'netis L. Jul-

l99 Aryclniutl ddiantun tiAtuh L.
200 AirriM nac*imni Qlc0!) C. Ocl

201 CllapE n s tdgt I i ! (L) Bth
202 Drttpt c ns tteworh t F re ss July sep
20t ontrhiun japo"ictn <K!tuc)

2M
205

2U6 1ln llt'tu rI Itrin$|clrrk
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T.b'lc5L slnu.yof tl..bdn iorof phtrt'of Gug.Chodud
Edon ltilr o! t!. bdr of emni. dg

134 46,20

2. 8l 28.62

3, V€&bl.tEdibl. fruit sFcils 20 6.89

l5 5.17

5, t2 4,ll

6. 1 2.11

1, 2.41

8. 6 2.6

9, t,37

t0, I 0.34

tl
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rhe najor lifc foin @ truophanc@phrric Gl.ll%) dot *qs followcd by

d.gaph&c@phytic ed h.micr)?iophlic sFcier (209lo c&h). TlEbphlrcs lnd

soophylcs wcN 13.33% crch. On qoanliktilc blsis, hc'ni.rypbnhyt s {cn 32.18%,

negaphomph]4s 24.12%, ndophaturphrtes 20.69dl., gcophlrca 15.88% and

Th. l€I sFctr. @Eist.d of 6i@phtu3 (53.33yr, tcplophytts (26.66yt, sd

2. Th."tedd-PntusDes,,otuht.onnunity (TPD)

Ihrhe.la-Pthu!-Dcsnodi,M.onmuoilyq6 pGsenl ar 1800 m.The@ wcre 2 uee, 4

lhrub, 5herb and I gas species. The blal imponance valu6 (TIV) comdbuted by lhnc
domindls wd I l9- 10. Thc maining spc.ict slwd a TIV of I 80.64, The @ntribnrion

by l@ w6 72.85, by shnbs 49.94, by heibs 8 1.7? &d by gnss 95.I 9(Tabte 9 ad

The vcgclflrion wls pNdonrin.rrlt rino 0ncrorhyric (40%) foltowcd by
' hcDicryplophrles (26.66%). oesaphmoophrrcs oDd smpbr,lcs ( I 3.13%cach) sd

lhcopltyr€s (6.66%). Qudtihrivclr hcmicrypbrhytcs wrc domi.unr (39.03%).-l-hey

wcE tollosd by nnnophancrophyL:s (i L6?y,), mcsapnmcDphytcs (20.8?%),

gcophyrcs dd theophylcs (4.00 Dd 4.40%),

The leafspectoconsisrcdol mi{ophylh (60 i/o), lcptoplyll (26.66%)

u Mnophyls (ll.l3%).

3. 
^"nq1ogotuPintvR.rt 

rh coDmn. y( t,B)

,,t ropog tul'inuyBetueft .6msjry dl t900 n, ws conposed of 15 sDci6
{ l-.blc 9.nd appcndix 1), lr includcd 2 trccs,6 shrubs,4 hcrbs dnd 3 8mses, Th,cc

domiDunts bd drc romaining sp.cies had tlv ot 156,85 md 142.95, rcspectively. Thc

Sosscs we!€ the major conkibulor with ' Ttv of I12.97.'lhc conldbution by shrubs ws
94.97. by trs 62-59 od by h.rbs 29.27.

llmicryptophyic sp€ics wft <toDiml wi$ a shrre of42.85 %. They \rcE folto$ld
by ndnophtuemphyks (23.57 %), mcgrphancopbles (14.28y0, rhcnphyr* and

ecophytes (7.14 o/o cich). Quaititdriv€ly, ndnophanercphles w.B doijimnr (25.13%).
'i hcfy wcrc loUo*cd b, [uricryploplrytcs (24.25%], nLloDlunsophylcs (20,2520).

8@phr16 (I5-45./0) dd rhcoplyld (t4.90%).
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The l@f spcctla w6 eDposed of nicrcpbylh (50%), leplophyus (28.57%), ed

4. P h' u e Ctp c n & A. rbe ru c. nn nauy (P CG)

Ar 2000 m, Pihecrperus-ce,b./d conuujty m conposcd ol 14 spai€s.

Tlere reE 2 le., 4 shtub, 7 h€rb ed I e€$ sp€cies. he TMy 3 domindb ws
l4l-25 md by lhc renaini.8 speci$ 158.60. Thc conlribution lowards TIV by ree was

60.73,bysluubs75.35,byh*bs l35.23.ndbrsE$28.22(Tabh9ddlppcidix l).
The communily w6 h€micryptophyric (41.?5%) thalw6louowcd by therophles

(257r, nanophon.ophfes(18-75%) whilc mcsaplan€mphns dd g@pht16 h2d €qul
sllm oa (6.2Jolo c!ch). Q@tiadvelr hcDicryrtophrlic specics wrc dooi@r

<31.75r/.)- Thc! wcrc rollowcd by ncsaphoBrophyrcs (26.31olt, nnnorhoncbphyrcs

(r6.92%), rhsophyres (16.82%) md g@phyr* (2.t6%).

Thcrc wcrc 41.?5% nricrophylls, 11.25% nlnophllls, and 25% tcttophyth. (Tabte

' 5.Abies-Pinasnbt ur' .onnutriry (AtV)
Ar 240n m. Abies-Pituyyibun !a @mmunily qisled whicn include 2 rr@, l

shrub, 12 hurb.ond 2 sEss splEis.   Tlv of 152.59 md 14?.05 ws rcordcd for
dominets and othcr srscies, rsp€.tivcly. Th. onrribution by be ws I I 9,03, by shrubs

49.12, by hclbs I 16.ll drd by gi.ss sp*ics 15.26,

On Raunkioqian scalc, hemicryprophrlic species werc donindr (47.36%)

rollowd hy n oDhrtrcmtnytcs and thcephylcs (15 ?8% c.ch). Mcso nncmphylcs dd
s@phrics conrriburcd 10.52% cach *hilc qua.rjrntivcty, ncsophecrcphytc (39.6//0).
hcnicrypbptyr.s (24.4tyq),,horrhrnroplyBs (16.j?9t, lhcruplyrcs (t3_?S%),

scophyres (5.43%) erc Nordcd.

TIE lcaf sizc specla consistcd ot nicrophy s (42.10%), lcpbphyth fld
ndophylls (26.11% each) md nesophylls (5.26%).

6. Abirs-WbumnnbMa.licaEo comn unirt (AVM)

Ar 2500-2600 m, .4bieryiburnw-Mctli@go connvity consisrcd ot 2 rec, 2

slnb, 2l hcrbs ,nd 2 gms spei€s, rcspcctivcly. TIE IIV conlributcd b/ lhre
donindts *rs 150.0? while lhe Ehainins sp.€ies shdcd a nV of t49.78. The

comribution by hcrts ms 158 23, by trcc (9t,84), by shrubs 28.0? dd by Bmses 2 t .02.
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llcnric,yltoltlrlic (54.44 %) wcrc dohindnt rollowcd by rhqrcphylcs (26.t570).

Mcsrphdcrcphytcs tud tr@ophdmphylcs (8.39 %) @ch od e@phr,1cs (2.63%).

Micophylls (37.17%), ntuphylls (31.40el4 bprophylls (21.02%) md

msphylk (8.39./t wE rhe mjor lcaf fom.
1. Pit a-EpilobinntsAtuLns co\\mtni,ty

Ar 2800 h, Picta-Epilobiun-&o/r6 conounity ws cohpo$d of one tEe, I

shtub, ll hclbs rnd I srss speics.lhc ttV corlribured by 3 dominanrs was t41.13

wnile thc rcnairing spccica shared ! llv 04153.66. Tne co.triburion by lhe lFe u
64.I I, by shrubs 12,54, by hsbs l9l.50 and by grs6 3 t .64.

Hmicryploplyric sF€ics dorninilc{ (64.28%) wnicn wN foltowEd by

thmphtlcs (14,287t, mcgrpha.erophti€,.anodanc@pht16, and chanmphyrcs @ch

havins il equal share of7.l4%. Quddbdv€ly, hcmicryphrophylic species s€e59.45%,

frcsiphancmphylcs 2l.l8olo, lheronhlcs 10.40% nniothuncophylcs 4,18% and

Thc conhunily consisled of hicophylls (3?.50 %), ndophy s (3t.25 o/4

leptophylls (21.42 %) .nd n*ophylls (7. | 4 %).

a. ynnica-Sibba io-Pm @r'nunity (vst)
vcrcnica-Sibbaldia-Poa @tuqiry w$ esrablished al 29OO m, lr consisr€d of I

shn'Lr, ll hcnr rnd 2 smss spNics, trv by ir doDnrnnls wls t3O.7t,.thc major

contibution wls by bctus, which was230.80.

Ilcmicryptophydc (71.42%) werc domi.dit tire fom tollowcd by rhercphrles

(17.45%), e@pltyls (8.62%) and ndophdErcphybs (2.85yo). euanrirlrivclr,
hmicryptophyric (? 1.06%) sleciq lre doniMr. l tBy \'@
rolloEd by rheophrrcs (1745yt, gtuphyrcs (8.62%) iftt mophaocophyks (2.88%}

Thc lcaf spcctra wd conpoed of M.ophylk (a2.85%), micbphy[s (]j.7lolo),

kprophyrh ( 14.28ol.) ond nesophylh (7.I 47t.

9. S,itr,/did-,4t .-t!,ra coDDunity (SAR)

Ar rhc rcp of Canga Chori hill (A\, 1000 m_) SibbaLtio -t!t$-R ,sr domioatql

wnhallVof lT9.3l.Theconkiburionbyhcrbs w.s27t 96(rabh 9).



llemioyprophrdc specics dominllcd (78 %). T\.y were toltowcd by

Danoplunebphrics ad t\eroph',lcs {l l.l l% c!ctr). Quanlirarively, heDicryptophytic

wc 79%, ndopldeDphytcs I I yo dd thcroplytcs 9 %.

Thc @'muity @nsislcd of leophylh 77.77oh. tepropht s and micrephyll.

lO, Eup It o, U GP h I. a n -A.t. n 6 ia oedurirt (EpA)

At 3050 n ar B€dori Hills t'?irtbi6phl.M-t cncsia comnu.ny s pEs.nl
lltrl consislcd of2 sbrubi 14 herb lnd 2 gcc sp@ica {Tablc 9). The lnrcc dooinanb had

d 1lV of t02.16. Tbe conlribudon lo ltv by hdbs by 2jO, by gEsss 40 ed by shrubs

30.

Henicryptophrtic species wrc donj.a.t (73.68%), which we€ fouowed by

ninophanerophyt€s (10.52 %), rheophyrcs cnd gsphytes had equal sharc of 5.2( %.

Qurnlitrlivcly. IEhicryptophylic (76.08,/0). Ccophyrcs (10.85 %), mcgaphancophyks

11 .15t'/,\, theoph!.te (2.17 rO a.d mophancrophrls (2.52 yq) wrc evidenr.

N.norJhylls and nicroDhylls (36.84 %). Icpbphy r (21.05 %) and mqophylt,
(5.26%) wE rhc lefsie spectra-

ll, Pot ati cce.atiu,n-4chiu.d cobDunity (pcA)
Potthtilh-e.rantuh-Achillea cohmuniry .r 3250 d was @mposqt of 19 sFcics

(T.blc 9). ThcE wcF I shrub. 17 h$b and I sr.*\ ep6ics. Ttv by 3 dominanrs wd
126.61. Tbc conlriburion by herbs was 2?201. t'ie heoicrr?htophytes wcE dooinant

borh q!ih. vcly (84%) and quairirurivcly (87%)

Tlr lcal speckn conshted of |ricopny s 47%, namphylls 12% and lcplonhy|s
2lYr.

12. Pot.ttilld-Junipetus-Phlet , conn unity 0,Jl )
Ar 1350 m PotrntilktJ,,iparux-l'rlcM, comnunily includcd r rhrub, lt hcrbs

drd I gre speis. TlEe domi@ls hld, TtV of t 64.66_ Thc nljor sbarc198.94 m
by hctobs. Quh.dEly. hcnicryptodtkr wns dominnnr (80 %) tollowld by sconhyr.s
(13%) and noopbdmpnres (?96). By qudtir.riwly hdicryprophts toloe€d rh.
slme palcm as RaDld.erian.

Thc l@f spc.t r coroin€d of oicrcphrlh (66.66y0. molh@bpbra.s e2.22 %J

d.d mesophylls (l l.l I %).
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13, Pot |tiud-PhteM-Acht eo connuntty (ppA)
At 3505 \t, pot4htitkLp 4m,-,4.rilk/ @hnuniry cxisrcd. wl ch irclod€d t4

herb .nd one grass sp€cics, Ibe TtV contdbured by I dominonh wos 16l.7l while thc
Em.rnrtra spercs stDrod I Ttv of lts.06. Tfu conl.ibulion by hc.bs rtunc us 250.89
and by 8rus 48.88 Gabte 9).

ljdicrypioph}lic sp€cics dominaied (S@/o) which w@ foltoerd by thcmphytcs
(r3.rr%) &d scophy.lc! (6.66%). Quanfiarivcry. hcnicryptophylic (16.7!yo) wtc
donimt folloBcd by seophlr€s ( r 6.30%) and d€Dphyl6 (6.9s%).

'Ihc lcal spL{rri consislcd of nricophylls (47%), .anophyth (l3yo) and
leplophylls (20%).

|1, Pot n|iua-4tut,osa..-po!,eoMh comDuni, (pAp)
Ar 3650 m, potentilta)tu1r6a.e_p,rgo,a, 

conmunriy cxtstcd wll l0 herb
rnr onc sns sF(ics.'rhc Tlv (on,ribur.J by I dor,nlnrs Mc t5(?4 qhrte rhc
rcma'n'ng spccics sbtrcd ! TtV of t44.t0. ,ltc 

@nlriblrio! by hcrbs atone was 253.?6

llchicrypbphydc spcci6 domioatcd (61.61 %), totjowed by C aophri.s (27.21%)
3d dqophres (9.0920). euatirarikly, hcmi.rr?lophrrs weE don,n.nr (79.57 %),
wrth geophytes (15.23 %) o1(l ttrcrophylcs (5,ts %). l{aunuucne lno qmrr.ljve daln
in rhis cohmuony N alikc.

Thc l€af s!.crra consisred of rDnophyth (46 %), nicroplyth (]6%),

Po lre o, u trP h t. u u - Leo n top ott i M.onn$ity (ppl)
?oltlt@tn-pht.un-Lhtot,o,tid @mnunity rms

induded 8 he$s and I gtus spL.cies. Tne Trv conrribu€d

p@nt or 1750 h &d
by lhrcc domindh Ms

Hcmicryprophyric speies werc domi.anr (67 yo) borb qullihdvcly md

'.r,"rr,fflffiii*'' 
consisred ofnanophvrrs (56 %), microphvrrs (3r %) dd
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Thc@ wE nin. connuniries in cmsa ChotjHiIs md six conmuniries ,r Bedori
Hills duins thc moGon_ Tllc derails ft a fouows.

L h"pctuto - Ph6 -SoncLB Conmurity (tps)
Ar 1700 m, Inpetuta _ ptn4 S,,.rrr conmwity.xistcd (Tablc IO and

rtp€ndix 2). nrcrc wcrc t2 rccoftlcd speics. Dcsjd6, piiut eatli.hioru (t@), ir
i.clud€d 5 shtubs, 14 berbs dhd 2 gr6ss Tne TIV conkibulcd by 3 dominants wls
151.84. lhc rcmai.ing speiLs shlEd a TtV ot t48.t6. .ttc 

conrribulion by tr Ms
47.20,byshrubs4l.3l,hcrbs l4l.62ondsruscs67,9?.

ucmicrypbphy € spr{is dobimrcd {3j.33%), which Nerc rollow€d by
$copnyus (28.57ol.), DaDoptuneophlres (19.04%), mcgrpnd*ophyres and g@phrtcs
(9.52). Qllnrili'ivcty, (hc odcr ot inrponancc qrs hcmicryprophyrcs (37.7j%),
rhcrcph),les (2E.507,), mes.ph@plrrs (t6.5tyo), @opDacmpn',&s (14.72yo) od

Tne laf spelo @s @npo*d of mophylk (a8.%), mi@phyls (ls_%) and

2, DModi an-Pin6- Letpe.!.Z. Connuntty (DpL)
At 1800 t , DaN,tdhhi'ihrs-&f/r../ca onnunily cxisrn (.l.abtc lO) wtriclr

consistcd ot25 sp*ies, Therc weE one rEci 4 sbrub, I7 hcrb .nd j elass species. Thc
Tlv co.lriblcd b' fie I dominec ws 9?.96 wl tc UE Ema,ulg spcc,cs shed . TtV
of201,04. Thc conlribution by te was 35,6?, by strub 66.48, by hclbs t63_33 sd by
8ntss6 31.% (Table l0).

'llt{ophgc spccics

hcmi6r?topht1.s (30,43ol0,

.no cbmcPr'yrc. (4.347t.

donjnra't (4J.47{ol. whrch rerc ro oBcd b/
n.nopha.cophfes (13.04%), megaphan€rcphyrs (E.69lo)

(37.t0%),

(12.91./o)

Qua n.iivclt d simih parrcrn was dhicvcd. n was rherophylcs
t'cmicrFtoph'lcs (27.1 t9lt, nmophln€mphrr€s (2t.28%r, mceapnmmphl*
aid chdn&phyrcs (1.01 %).

Thc l6f sizc @ prcdohinanrly hicophyltoB rypo
nanophyrls (t r../o) &d leptophylls (27.o/o)_
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3, Itctb.risDe onnodstost:! Connunity (BDA)

This cohhuiry w dorded al d alrirude of l90O n (Table lO). rt nad 2 Le. 5

shlub, 16 hcrb and 4 gr.ss spccics.'fhc TIv sbrrcd by I donriiams was 98.82 whih llrc

FDaining species hd contriburcd Ttv of20t.rB. t hc shrrc by rR Ms 14.76, by shrubs

39.94, by hcrbs I 14.90 ed by ll:*s 59.91 (Table I O).

Hchicryprophrlk spccies domi@ntcd (18 46%), which ws follosrd by

ndophtucroDhylcs dd rheophyrq having sh@ of t9.23% ceh. McSapl&ftphyrs
(11.53%), scolhylcs, clEmaepbacs ed tiaod had cqut shec ot 3.84% sch.
Qu.nriralivcly, hcnicryplophytic spccies dominatcd (42.t?yo) which wd folloMd by
@ophdc@phylcs Gl.287o), mcsapha.rophrcs 04.49yo), rherephrl* (6.J9./t,
chim.cphrlcs (2.52%), gcoptrtl6 (1.37%) and titr8 (0,75%).

'ftcrc we of(18%) nuophytk, (l%) lcprophylt3, (27%) nicrophytb dd (4%)

4. D6nolh*R.rhari|C!"onou Cornuity (DBC)
' I*snuxtiurborb.ris-at oA.n Co,nftE\iry ar 20OO D, ws conrpo*d or 23

sp€cies (Tdblc l0): Il incllded 2 rre, 6 shrub I I h(b tud 4 sdsscs. Thc TIV cookibuled
by 3 donin&$ and Enaining sp€.ics was 100.25 md 199.?5, iespcctively. ,the ftcs
corrribur€d 25.29, shrubs 84.34, hcds t 32.92 ad g6s 5?.45 (.t.ablc I o).

tlcDtcryproplyric (35y0) dorim&d the cotunrunily. 1.h9, vcrc folowcd by
nanoDhancorhr,lcs and thcrophyrB (20% c.ch), dis.phaneoptryid (15%), serhylcs
md lian6 (5% cach). eunriktivct, hcnricryplopbr,lic spccics trad 43.99% sh!rc,
nrnorhancophyrs 27.17%, nrrsaph.n$pptlyos 9.tO%. th$ophytcs t5,j7%, gcophytcs
ud lianus h l2.l3,nd 0.8t%.

Nanophylk (50%), micfoptryus (25%), knbpnylb (20%) and mBophylls (5%)
rcc rhe m.jor l€.f si4s.

s.Ahies-yihuuu - Poa c,ohnun4 ( vp)
Abi.s - Vtburnutu - poa.ommuily exisrcd at 2400 h (Tabl€ IO), It wN

onposcd of onc rrc, 2 shnrh. 19 ncr6, ad 3 sEss spccics Clbtc lO). Tjrc Ttv
cohlribuledbyldoninsnrsusr22,oo,whitclherchaihinssp.crcssheeda.i.rvoftTS.
'nr. conlribudon by rrcc was 47.72 by shtobs 5t,38. by hc6s 153,34 and by gn$6
47.01.
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l lE @mnrnity !4 dohiDtqt by lBnicryptophy c spccjes (40%), followql by

lherophles (28./0). seoph)1€s and ndnorhanmphycs (12%) each, *hilc
nqaplwrrephyles od lians bdd 4% slDB. euu narively, hcmicryprophyric sFcics
weE domimtcd (3?.52%) which wN aolowed by

n@ftphr,rie (2t.22%), ndopnalmphylcs 07.69%), ncgapharetuphr,1e (15.9a%),

scophrl6 (7.07%) ed tjdd (.5a%).

The oajo. leaf foms wre nuophytrs (402.) aid hicbphylts {32%) followd
by leptophylls (I6%) dd ncsophyls (l2%).

6, PnRsFra ga tit-Cutch rB Conhunity (I'FC)
At 2500 n, Pi,6-Frasoi4carchr6 communny had 2l spei6 (Tablc tO).

S.sid.s Pi",s va i.htana rhcrs wrc 4 shrubs, t 8 herb lno onc 8rN spccrcs. .tl1c TIV
con&ibut€d by I donindls was 169.04. Ttc rcnaining species sharcd o TIV of30.98.
llE onlribulion by re u 99.00. by dnbs lZ_S9, hcrbs 149,18 ad gtus6 jj.9j

' ll€nicrypholophc spclis (37.50./, dodjnareo rne codnunry. t-hey we
lollorvcd tiy thcrophyrcs (20,81%), tunophoncfoDhyrcs nhd Scoptryrcs (16.66% c,ch),
nrc8al'xucrupht{es nnd tiints (4.16% cach). eurntnn(,vcry, frcSnpnancrcphylL\ wclc
domner (3l.olyd, touowed by trtuicr?rophlrcs (29,5120). tidophr',tes t6.13%),
nanopn{ncrophyrcs (5.96%), EcophyG (4,64%) d{ lioas (0.?2%).

Micrcptryls (j8./"), mophyls (29y0), lcpbphylts (?l%) and mcsophylts (r2yo)
wcrc tnc hpontul baf forns.

7. lbi.t-yibtthM-C.ach.ns Comhu,ary (AVq
Ar 2600 ro 2800m, /thies-Vibtnuntce,ctn6 .ommlnir, exisled (,thbtc l0).

uesi.Jcs /1bi.! pi,tru\| (rec) rhcrc wcr. onc shrub Is |erD ano onc gr{s spccics. Ttrc
TIV contriburcd by 3 domi6r5 B l6o.lj, whilq lh€ rcmaDug sp€ca snardl a TIV
of 139.67, Tnc conliibution by kcc wls 102,59, by sttrob 29.89, b, bcrbs t39.6? dnd by

Henicryptopbytic &d lheDphrlic sp.cis wce dohindt! (j8.09%) IXey wdc
follo\td by sothlra (9.52%). Mcgaphanerophyles, nsoAa.cophrles ond
chdm&plUtes showqt cquat shaE of (4.76%) MegaphaDercphyr€s rcE dofriDnr
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quantiorivcl(34.5P2).ll wd followcd by hcnicrldophylca 00.89%),
rhc$phyl cs(2 l.?5%),nDophecophlres(l 1.5?./o)sd chancphr,Ls(0.t4%).

Miclophylk (38%), leplophylh and naDophylls (24% sen) and nesophyu
(14%) mrc |he m.jor learsias.

A. L.tpede@-Pod-Fngaria connurirt, (Lt'!.)
t .rp.rl..!-Poa-F/asur id communny ar 2t0on w$ conposc.t of 20 spNics

(Trble l0). Ir includsl l8 shnb tud 2 s6s' The T r v conrribured by I doninmc ond
ichrnxng sp.crcs hs 131.54 lnd 166.46, Nspcc(ivety. ,t.he ncrbs shurcd 221.21 md

Hcnicryrlophylic (58.yo) wrc domiiant, whjch w@ follovcd by s@phyB
(21.05%), rhcNrhyrcs (15.?lr%) tud nrmphaNrophylcs (5.26%) euaxilatilcly,
hemnrmlophycs erc doninnnr (a6.82%).,Dry wrc fo o$rd by rhqothyls
(32.38%), nanophmqopfi),la ( I 0.96%) dd geophr,lcs (9.8270).

NrnoDhylls sDLuics wor dornrnr (42%), rolto&d by fricophylts (26%),
' r€ltophylts ed Dctuphylls (16% 6ch).
,, Pdol"4!a/r,al con,ntrni(y (ps?\)

At rhe rop (Att.l000 m) of cdsn Chord po",Sa/r,lrreJ comunity consGr.d oI
l3 

"pccics wirh 2rF,2shtuh. I I h.rb rnd onc rruss jrr-.cics

Ti.IV contibured by 3 dohinnc was t28.69 whilc lhc rcnajhing sFcics sharcd
n 1rv of r?1.3t. Thc qnrributnn by lrcc ws Lo.o4, by sxrubs 25.e5, by telbs
145.36 md by gr.ss 48.65. Tlc life forn spLrua coDsislcd ofho cryptophylic speics
(42.10%), gcophrica (1t.5?%), rhereph',lcs andoagaph&cropbrlcdt 0.52%) cad, and

(5.26%).Wlih quedrotivsln hcmicrypbphytB bad 40.440lo, nagaphacrophylcs l.0l%,
hcrophtles 18.94%, gcophyr€s 5.23% od n.oopmercpiyles z_j5% ke in order of

The doninanl leaf spd& was microphy o$ - nlnophyrous type (crch wnh l?%),
rollorvcd by osopnylt ( r 6yo) and leFophy s { r 0%).
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10. Pte lon. enlia-Potentiqa-"d/ic,/,A.oEnuniry(l'pl')
At 3050 n. Ptetdohertcrcid"Pokntila-Pedicutais @m6si)ry ks composcd of

onc shrub md 8 h€rbs. lhc flV turhibutc.d by I donimnls aid lhc Emrining spccis
*d 146.06and 153.94 resp€ctivcly,I.tdbs hlve a TtV ot2?6.56,

k is doninarcd by h.micryptophrrcs (j5.s5y"). N Erc rhc.olhrtEs (22.22%),

nuoph.nercphlt$ and scophyr€s (r l l l% e&b). ehtil.rrivcty, henicryploDhyric

spcics (68.29%), rlrcrcpny&s 02.61%), scophrcs (D.2?%) Md nrnophancrophyrcs

(?-81%) *eE imlDddt lif. f,om cloj$s.

TIE spccies with ldse t€avcs (micrcphyth) werc doninanr (j5%), foltowed by
@ophyUr Gl%) ad nespbylls (l ly.),
ll, Panussia4gmsi!-Poupogo, Conmudy (lAS)

Ar l25Q 6, Pa,t6ia4qrcsti!-tobpoEo, 6nno ny hebourcd rhe noin
trrccs. lt consisrcd of one $Irub. 6 bcrh .nd 2 Ara$ spccics. A TIV of t38.Oleas
prcvidcd by I dooinonrs. Shnbs had a t'Iv of2.sE, h€rb 209,94 and gdsscs specics
87.18(T.bie l0).

Ilcnricryprophylcs t1!r! 7j% ant rhdolhylcs 2?% sharc. euinrilarjvcly,
hennrl?lophyrcs (7t%), fi@phyres (2ryo) and @ophancrcpnrlq (l%) wc

T}€E wcr 67% micophyth, 22% ranophylls and I l% mcsophylls
12. S.a.ciGBuptauuh Conn$ ! ISB)

sttucio-BtpleE,h .omn\nny al 335om was corrDoscd of I shrub, 6 hcrb and 2
ghrs6 {Tlblc | 0). Tnc {bnininrs h.d a Tlv ot I I | .tj. nnd rcmiininr sp.cid lid a t_tv
ot168.67.

llcnricrypropllylic sprcies wcE do, nmr (56 yo), Iblovcd by lhcophylcs (22
%), geophrrcs und n&otbecrotytcs (t t% e&h). Wnih qhdlotivcly,
hcmicryptophyrcs (627t. $ercphyr€s (18 %), Sephra* ( ./o) and ianophaDcophrlcs

MicoDtrrlh (55.55yq), Dajophy s (ll.ll%) aid nrcsopnyrr (ll.ll%) rcrc $c
rnporl4r leaf sie sp..t€.
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la. Lnwltn-L( rcabRanu!rctlar Connuniiy (Ll,R)

At 3505 
^.t 

ltrewtto,Lafta:-Ran lrcrllJ comjnunliy r0! pEscnl in moisr Brlsly
es!s. Theie was 8 hc$ sp€cies only. Tto domii,nrs had TIV of lzl.Zj; whitq the
nnri'rins sFccics shrrcd a Iv of 176.27. mc nrju conr,ib ion wrs by hcrbs 299.72

CrabL l0).

H.micryptoph)les werc donina&d (80%), folrokd by therophr1e! (13%) fld
s@Dhyr6 (7%). Qu@ radvcly, lrcDicrrTrophytc, (76%) fouoqr{ by geophyB 069/,)
aDd tbeophytes (77o) wcrc sigl i@t.

Thc lcafspecrE was compGcd ofhiclophylls (67%) dd meephylh (33.yo).

14. P,i n n Id -O& I it- Pn l. n n Conn{nity (t,Op)

At 165Q m Ptidtla-exalis-ph&!,, communjry occurcd in noi( phc6_ Thcrc
wc 2 shrub, 8 hqb and 2 grass spe.ies (Tabtc tO), nre TlV.onbibtrrcd by 3 dominels
qN 108.84, whilc rhc rcmnining sp(i.s shurcd s t-lv of l9l 16. Thc strb @nrributiotr
ll.3l, hcrbs 2t0,86 and grcscs 55,81ro 0r rolal vah,e.

llcmiwyprophyric spccie dominarcd {a2 %). Thcy \rc.c followd by g@phytcs
(25olo). NanophdDbropbyres and therophrrcs contribubd (16.66% e&h). euantidarivcly,
ncmacryprophlcs welc (46.tzolt, scophycs (29.15%). rhcrcphy&s (lt,2l%) and
idophmrcphylg 0 0.66010).

][c lMf sp.cLru consisted ol.nlicro?hr s (67%), Daoplyls (l?o/o). mcsopbyls
&d lcprophylh (8% ea.h).

15. JudituteMalta-Lspe.t u CoDbtrriry (JML)
At t150\ Ju,ct^-Md,u-Lgpcr'lzu conDunily cxisrcd (,t!ble I0) wlicb

includcd 2 shtub. 8 hcrli..d t Sdss spccics. Thc-nv by r doninanrs w6 106.84. Ttc
@ntribulion by shtubs ws 58.44, by babs 219.05 ed by gr6es 22.5 r .

Hcmicrypbprlies species doninard (j4.54%). Thcy werc foltokd by
@oph4bphrcs(27.2?./t,rh@phyr.s ad 8@phy16(9.09yeclr.Oa thc bdh o,
qunnuurrvc rDitysis, tEm ioryplopnyl* wrc 54.3r%, DrDoDhoncruDhylcs 30.65%,
goptas 7.5 I % dd rheroPhrlca 7,41%.

Tlr lMf spccrru w6 cohpo*d of,Dicmphylts (45.45yo), @o phyth l2.t-27yr),
oesophylh (l8,t8olo) and tepbphylls (9.09olt.
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Tlble 7: The li f. to6 spqtra of planl of can8a Cho$ md Bedori H'lls

l rblc 3: I-cnfsprcr.r ofpl.tu ofc.n8..nd Bcdori Itilts

v" Yo

8 8

t2 l0 l t2 l0 5 6

3 l
54 45 25 39 5t

II t 5 I3 20 t1 IJ
23 5 l3 29 24 l4

2 2

118 a9 u9 8l

c{sa I B.dod cdg! | B"d"'t

26 22 8 20 2l t8 t1 2l
7t 72 l6 Jl 27 l3

Micrcplyll 48 40 t3 ll 4l l6 .ll
05 06 5

Il8 f,9 9 al
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Table I2r Thc pclcenlagc of pla s in dilTc4nr Leaf si& specrra of ptant
rommunitics Ecor.ld dunnr Monsn and Spring..

'i3):a = Lq'bptytt N-:N bpttltr tti= Uitapqn, N-.thepn C

N Mi L N Mi
1700 t4_28 47.6\ 38.09 0 26.66 20_00 53.3J

1800 26.92 30.16 42.10 26.66 l3 33 60.00

1900 30.76 38.46 26.C2 .1.84 2437 2t.42 50.00 0

2000 20.00 50.00 25 00 5.00 25.00 31.25 41.15

2400 t6.00 40.00 32.00 12.00 26.31 26.31 42.10 5.26

2500 20,83 29. r6 J?.50 12.50 21.05 1t.51 16.84 10.52

2600 23.80 23.80 38.09 14.28 25.00 3t.25 17,t0 6_25

2800- -r9oo -
22.11

r5.i3
33.31

42.i0-

33.1J lt.ll 2t 42 24.57 42.85 7.14

2o.Jl 15.73 14,28 42 85 t5.7t 1.t4

3000 10.52 36 84 16 84 t5.78 Il tl lL|l 0

3050 31.13 55.55 lt.ll ,1.05 36,84 16.84 5.26

3250 22 22 66 66 II 2t 05 3t.51 41.16 0

33s0 55 55 II.II 40.00 I l..tJ 0

0 66.66 3l.ll 20.00 ll.l3 46.66 0

3650 8.ll t6.66 66_66 8.ll 9.09 45.45 r6.36 9.09

3750 9.a9 21 21 18.t8 ll ll 55.55



Brs.n on ftc clusrcr lmlysis

rc6gni4rl. [.ch onc is confi.c,l ro

75

lhc rollowins four phnt as@illions @uld be

o dcinilc altitudinal nnlc and is composcd of

l. Woodl.d tdp.ht. asirtion
'ffic v€gct.tion hl|wecn t10O-2000 n .onsistd .f Pinus \nlichiana

{Lv=33.65)i aerr.rir lycium (l.v-20,11) and Dcsho.ttuh trtuxilloru"l

0-v-17.13),whichn .iisownseidion. r't r ||dljcli.,. ,cqtn.d nrc

high.st imtotu.cc valuc omonsq rhe {bors mcnb.E rnd rohcd rhc tB
tayct. Bcftans ltsiuu and Deetorlr,, ,xrr@r,,r rcspocriv.ty doniM&d shrub

hrr Oablc I l). Th. @cilrion @Eisrd ot rour conmutritics !tut supponcd 7 |

sp.cies, ol which l? lce woody. Thc communiris ||crc: hnpercla-pihE-

Sorchr4 D.sm'.lnn)'ntu: tAtN.tc:4 Ac/b.th-De:nn&nL/r!r.!i dtJ
Dr etoJ'rrL Rr d- i:. C ) aa to a.

2. Woodland rlpim rsocir.io!
Thc veEeblion b.twen 2000-3000n ws dominai€d by ,4!16 l,t r'roy

(t.v=40.3t) tnd Pitr^ |9allichirttt (t,v=t6.72) in rhc re tar$ md,,taf.orocc,
Mtlgtu in tl\c shtlb lay.t tnd Fruauriu,rri.,/a (t.V=9.J1) i[ lhc herb hycr.
Tlru alsiorion wns compfiscd ot 6 .ontrnmirics wnh 67 oonpoNnA spccis
includina only 5 wodl, pldb. Thc omponcnr @nmunitics wee L{rtr-
Vibtmrrt I,o!, P in u*Ftqut i a-C ! r. trt:, /t hiar lihrmunra achns, It: pttLze
PdrI:nAa I dd Poa-5.tar-/1bi.!

Thcrc wcc nrify fuins such N,4tianrn vudhnl, ,1s entun u.tiantu

ni'nn, Crltoptetu lto'eilis, Drloltreri\ !st!ii, Or*htun jero,ictu nnd pkrt
wzt' 

'luc 
lt) cool d slftly h$ihl. (ins*\ $oh as /{,,rri .r,,n4 t ,

buhian., P.@n@, Sotshn tuLpeak .nd lhwda atutev wrc ,te
oNnon whilc ,9rrdrlr,
&Mz xligtu td PiEa smrrrle erc .s*ilrcd ooponc.r3.

3. Sl'ruburd llpilo asoct.rior

The regioi irerching b.rven 105&3ao0m had shrubby atoinc Gsdiation.
]lrru Ncrc 53 .D..is inrtudir! I wody rn ri6 tl,6tc tj) Jutip.'s
oDi!,r! (l.V=r322) wa dominad in 3tuub ta,J.tj *hlt I'htet dpimn nd
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Pot.atila erioca.pa ll.V-26-21) wtc doninmt in thc lrcrb lzye. Cer@iM

flullichianum, FtuAalia hubicola, Minutuiu kalhhirana ad Sulix gluhdiJlorud Nerc

thc orhcr iopoiirnt rFcics. This oseciarion w,s comprisql oflhN pl.trt connunilics:

Pseu.lotua e6ia-Potehtilla-P!.liculari, lohdsjbAgrotti!-Polwgon anl &ne.io-

.1. Alpinc gtuslud ,$ocirlio.
Alpin gBsled N@iation vls pBdr i. b€r\|M 350G3750m. HeE

Phtaun atpinrn (t.v=21 .06) wd domi.dr along with ,4,../frrace tutundiJoltd

(t.v-14.73), Juniper6 .on,nunir (l.V=14.l3) d rh. siooinrnts. Laontopot!itD

utpiauh, I'oa boctliuu nnl ltltr',,r /epc,r werc ncxt coolnon specics- Me.licago falcata
wos inporrut forb, All thc gr6*s wcre tuned, Ficnnial and rbizomabus exccpl

Fel/ka,,rlclla This Nocirtion compri*d ofthrcc planl cohduniries such s.
Lutaetra-Ltrcas-Rantnanlur, tunr a-Oxatit-Phkah .ad Jnniyn6-Mateu-tuspe.leza

Flhily intorllncc vcluc (FI9
Thcrc rerc 3l sd 3S limilica espc.tivcly iD sprirg and monsoon $0sons ('Iablc

l4). Bdcd on thc nunbc! ofsp€cics Aslcnc.ac (l? spp.), Ro$coc(t I spp.), poacqc

(10 spp), Pimcc.c nnd Lani.ceae (4 spp. cach) wce rhc imporranl finiti$ white thc

rminins tmilis had l€ss lha 4 speies i. spring. ln no6oon, Poacae (19 spp_),

Roscctu ( l2 spp.), Ranunculaccac lnd Lani.cc.c (5 spp. cach), Lcguminosc,

C&yophyll.eac (4 spp. crdt most prcvalcnL. lhc rcn.inine famjlics had tcss $& 4

ljoftvq, qlantitaiivcly ba*d on tlE l.nily inpoian@ vduc (trrv) thc siiution
drdstiqlly chanecd, l,ina.coc (|lV= 614.85), ll.nuncul&cN (t;tV= 628.08), Asrcncc&
(ljlv= 580.75), lolysomaa. (FIv- 320.?2) aod Roec@ (IIV=275.?9) bccahe

impotunt tanilics durin! sprins. While ii nonsoon Poocclc (FrV=?21.96) *s rhc

hading fmil, follorcd by Pi@c.. {Frv- 565-B0), Asr@cac (509_0 r ). Rosa@€
(ljlV= 29?.66). l,cguminosic (flV= 28?.?6) Ronu.cul&oc (l.lV= l90.?t).

Cdpriroliac@ ( v=l ?2.60), Rubhccm (Uv=t 3aja), ndiec* (ljtv= I l9-26) ed
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Dcgrcc or Aggr.crtiotr

The over all sirualion is d€picred in Tabt€ t5. It is seen thur with infesc in

alritudc froD woodland tcnpcr.tc nssci,rion ro ltpirc Easstand as@ialion lhcrc is I
dcc|niins Lendency of Egular patlen. Tjre pcMnllge of dgBrega&d dd i cmediare
pancm with few cxccplions crn@cs d onc oovcs frcm tow. to higher atlitude. Thc
w@dland lcmpera$ Gsociation sd w@dllnd .lpinc ssocirljon cxtcndnrg fbh 2O0O_

3000m coGisrcd for 6 communnies (Table l5). I % sn rh.r all of6e comnuniris
exhibited lssrceatcd patiem oI occuncncc. In rhc sltrublad alpnE s$ciotion tyins
blrwcn 3050 uD ro ll50m, rIrE we rhrcD connunilis (Tlbtc t5) dd o of lhcm
cxhilritcd rcguhr paucm. In the atpine Bmsstand srcciation tynrg in bcrwcn 3505 ro
1750, E threc €onDo.ed communitics showcd cgutnr patlern. k was concludcd lhat $c
p tcm chonecs IroN aggrcSarcd in rlc lowcr alfiudc lo resul.r ar highcr.ltitudc.
REGENEi rtNc c^? ctrv

-llrc nrhrlu ot l'rcs ofllch ol.rlN rFcics h Jifl.crc snrh.td$s isaucnt d

rr wa ob$rrcd lllar,,,rr'zrpn,o|| drd pt16 tatlicttima had am\inM ginh
o? J90.n and PinN ea i.hra,? JOOcm in rhc irlvcsrsord arca .thc ptnnk @rc
diskiburcd enong dinerent Ainh clsq which show tbat ptnrs of diffcrcnr ase group
werc prcsent. The trc*rc. of young pl&ts f,om seedline ro
showsa,dnchdne ot FsencBrion o, borh tltrs.|Jcc:I,Ricr

Tlrc rchai.ing sp.cics such 0s ticrd !,nithiund, prn( Nshia, Ftnix ddticrluta,
Qwrtt tlilatata, ltlh6 p4tsie, tuJ t ics t&lnata wrc nor rclocEting 6 $ee wrc
spoddic iidividuats in sone of rhc eidh chs*s.
DcBrcc ol tiomo8crcity

'Ibe Bllrs orc depicicd in TablelT.

Therc w.rc fifteen pt$rs communilics in sprins. Otthem, 12 comnunilics wce
hcr€mscMu whc@ 6@ 6nmunili6 \|w homosocoB (rabtc I ?).
Sirnilarly i'r nrorsoon, lcn oonrnunnios wcrc lcrc\Jgcncous nDd ltlc wcrc
hoDoceDllu (Table i 7).
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Tablc 13. Meon rclaLivc idportao@ vslucs oa spccies in 4 $rccidtions
durinc nonsn dctccted by nonntl clstcr 6alvt's

S.No

B c D

40.3t 0

0 1.54 1.93

l l0 1.40 0 0

0 0 0.82

5 Aron t u n vtobce un Jacqrer 0 0.31 1.08

Adiantunvi$tunD.D6 0_23 t.8l
1 1.2 t t.0E 5_24

8 Ajtqa bQchosa \Nallich 0 0.ll 0

9 0 0 2_41 Ll6
IO I I o pe cur u t kto fl ro i.la t l lDds t_26 0

ll 0.24 0 0

t2 J.71

I3 ,4nafiatk ncpat nsh (sptenset)Aaad 0 0 u.0
3

6,41

i ntlmsdcc nrunJ tkl ia t tadwkk 0.06 0 14.13

l5 rl ru b i Jopv s h i mid nu lu.]rc9| 0 0.0, 0

l6 ,lrunorio 4.lghcftcntt \Nieht & Am 0 0.09 0

t7 ,1 rcnariu orb iculatu Royla 0 0.25

l8 .n nactuo i,terhc.liun Blwc 0 0.56

,ldrnhid ||a i.hktdt Ras*r 0 0 f
20 ,trten^tu iopo' i. \N tldst & Kit 0.62 0 6.46 t.00
2l iip|ediun ad m|malgrd L. 0

22 ,4rrc.,lpl,"n, (Chdc/ Hurch, 0 3.11 t_19

23 0 2.19 3_92

24 0.17 0 6.54

25 20.17 0.23 0

26 8d|8.,id i,sr/z/, (Su) Hor 0 0.01 0 7_17

27 Ititt!'ra nntplcrn urln D.Don 0 0 Ll, 0

2a 0 0 6.10 5.06

29 0.66 0_ll 2.47 7.51



l0 0.25 0 0

ll t.1l 0

)2 0,t9 0

l3 C hrysopogln u zc hc I i @oisr S6pt 0 0 2.49

34 Ciratlr uf 
'aAc( 

L). S(ope 0.4.1 0.tl 0

l5 0.t9 0

36 0 0 4,80

31 Co holt ul us anens k yar I i neatilol i us 0.71 0

38 0.90 0

t9 Cuo lolix townnndwall 0 6.19

Crnodon ,httylan (L) Pe6 5.05 t_21

Crn"tlus u n I u n.Nlot u m F a5s\ |.e1 0

42 0.07 0 2at
43 Crst ol e ri s tra Ei I i s Bcri\ 0.ll 0

0.l4 |.6t 2.44

DtekoJium uultn!tu oc. l7.ll 0.13 0

Dchmthim annul.lun (Fossrl srtqf 0.38 0 0

0.33 0 0

48 0.?0 0

Drrtt't(^ sretlafl i i licst 0.51

50 0 5.20 l l,16
5l Lpilobiu rlnJtnum O. Don 0.45

52 Ertsaron bd|idio es Buch 0.21

5l Euth. 
'u 

hchoxcnt'ia L. 0-06 0 0

l:rt tvrhtr r ihiIl.lt 0 l.t0 2,10

55 l7E 0 606 2.92

56 l.lt 0 0

57 F.uSuna n ubtcoto Lindly 3.01 9.51 t0.2

58 0 0 324
59 1.64 l 45 0 2_46

60 Aq,titotu .achMti.o DC 0 2.15 3.t1
Oent ianu Jec! nbc ns \N all 0 2.15 2.24

62 Gerun tu D val ich tdk un D. Dan 0 r5,0
2

10.03
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6l uederu nLp!khri! K.Xuch 0 0.10 0

wri.nn perldatuh L 0.28 0 o_9

65 Inpnticl" eJq.voflhii Hook. I 0J6 0.20 6.16 0.26

,nparah crl indi a (L) Rd.\\*l\.| 2.16 0 0 0

6l 0.26 0 0 0

68 0 t.0t 2.00

0.75 0 0 0

0 0 lE.2
2

14.t3

1l (,.lr,il /,ru ri, 0.cdcb) s(hu'r 0 0 3.80 ).42
'12 0 0,29 0

13 Lawetta fushninMa CMb 0 0 6.43 0

Lcontopo.li un a lpi nun CBs 2.97 5.99 12.02

75 L.speJcza kaaa l'fhwb) M\9 1.54 1.48 0 1.71

0 0 0 l_09

0 0
,l/.r.rrra ,J,,!/n !xr r (Nrrt Kr{r'r

7' 0. t2 0 0 4.Q1

80 0 0 0 9.12

8l |.47 1.40 0 0

Mc4tha lonAiloli,t lL ) Hudson t.t7 0.59 0 0
8l Micronjia bllord ll'n Bth 8.00 0.09 0 0

Mihutfl u ko:hnirton! lEdlcw) Maut 0 0 8.8? 0

85 Moiw .dhltcrtutu Rollc 0 0 0 1.41

86 N.pdd tuJanachts l\tl1 0 0.12 4.61 0
8? L8l Q.24 0

38 OtDrh'tu| jotentc nr' (Ktv ) w ltl t.2l 0

89 10.15 l.6i L82 t.97

0 t).12
9l 0 0 t.70 1,80

92 0.26 0
hJtcuhtr^ ytlh'n! \t D. D.n 0 0

0.42 0 0
95 r.t tu:tid cobtlic! PlJnch 0 5.65

96 P edtc uld ri ! p.rho ra \N allich 0 1.83 0.2

Ph&.hnas qv'orus Stanl 4,19 0



98 Phalms utuhdttuc.d L. 0.50 0 0

t9 0 l t.l 21.06

r00 Phtons bHcteols Rofle. 0.09 0

l0l Piceo snithidnr (W 
^llich) 

B.is\ 4.37 0 0

102 P in! : rorhh rshi i S^4cnr 1.40 0

l0l P inu s wal lch toku A,B - J ic}.son 38.65 16.12 0

104 ).6' t_37

r05 Plrcrranth,s rusosts Wallich ex Btn 0,I
106 Plurospmnn k nvniunun AC) 0 |.25 0

107 l_05 E.l7 6.99 1.33

10ll 0 3.51

r09 Pudophtlhn hcvndru Royl. 0 1.60 L06

0 Polyqonttt deb.jM R Bl 0 l.5l
lll Poltgonun ohtplati.dutit l)- Don 0 .2.61 lt.1

2
15.86

\2 0 0

ll3 luEnti d $ioct\1d wrlli.h 0 |.14
1

2t.21

lt4 0, 0.07 0
l15 0 0 0 1.48
|l6 0 0
|1 2.70 0

I t8 I terdtqencneo c. h ioiJ5 Btlr 0 't.tl 0

0.81 0
t20 Ui!!{r9!!!]:,* 0.84 0 0
l2l l.r5 0

t22 4.El 0 0 0
t2J Ru iu.u I tF I et h \ W rlltcl\ 3.61 5.21 10.r0

t24 0 0.61 0 0

t25 Ru:r t'ltror h!1,' lindlcy 2,44 0_0, 5.36 4_51

126 0 0.68

121 r.50 0 o
128 Rrhtq nepala.tit D.Don 2.0t l.t4 2.71 1.48

t29 sdlir ErdrJtlo ,' AndtMA 0 0 10.5 7.t8

8t
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R6iET6&tooa re,np".t" *$ci.rion, B= woodlmd alPine asciation
Cjshrub land alDinc 6;ci.rion md D= AlPioc emssland dso.idion

9

r30 surhtr un' !\itdwru I 0.02

l3l Sa lix danticrldta Ande@n 0.95 0 0

132 Salv,a,rr,r Roylc e{ Bth 0 0.99

&,r.oao..a r,/42, (D. Don) Mucll l.l7 2.12 0

|]4 0 0.14 ?_0r J.'J

t35 sedun q@.lttfotun Prll 0 0 0 4.4E

l16 Se I i n un tc nt tfu Lu h wall\ch 0 0 4.t0

t37 Sen! c io c h rysant henoi Jes DC, 0 0.40 8.68 0.41

l18 0 0 2.81

139 St bbol.lio cu ncatu Honcn 0 0

140 0.08 0 0

l4t 0.49 0 0

s,rsrrn d/.,4!,rr (1.) Pcd 0.29 0 0

\43 stellutuJltt En: Edgcw 0 0.16 0

Tatddun' ofr.irutc wet*l 240 1,78 428 3.52

145 Ir.,'er'u ,r4ircld Ncs er Srud. 0.15 0 0

146 0 t.88 2.J2 6.25

t41 Ttilolun rcsutinaitnL. 2.44 2.93 0 0

0 0.4

t49 niUidtm Eowia"un (D. Dol, K6t!l 0 1.05 0 0

t50 Utocht@ padtcot.l$ P B.rDr l.l5 0 0 0

l5l 0.16 l.8l 0

Ydsla I i ahu pryl ilb I ia DC 0

t5l 0.r9 0

154 Ycrcn.a itl I is* rchhd R.rlc 1.84 1.94 |.91

r55 |.12

156 t4ala rc.pfls wlllex Roxb 2.13

t57 zd, thorylunt arnaltn DC 2_41 0 0 0

70 68 59



2

L?.31

120.72

5
t2

8l

Tabt 14 lilnily lmFtum. V.lu6 ftord.d ror $rii3 md mo6@i prbr conmunfts

Tordlno orbrilies in borh $rene' a7
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In.ld of diveFity and lts componenl3

In sprinS, index ofdiycBiry decE!*d lom 1700to3350n with avmg€ v uc

2.?O !o L66. ln.lpinc s@hnd Nciolion n ihcENd (T.blc l3).-ilc sFci6 richnc$

dcc@ed frDm lowr ?rldbdc lo hieh.. .llilud.- Equilability im6ed fom 1700 B- lo

3350 m. and rheeancr dccFs€d. Siniluly. speics haturil, alocl Fnaircd the snc.

Indcx of divcEity aoone communilics i.crca$d fbm 1700n 1o 3000m. in

mon$on wnh e avcmgc vtluc of 2.27 lo 2,1? ll dec@cd in shnbland alpinc

ossocioriotr (Alr.l050-3350!, rDd lh!rculiu ! dcclinila tund wd ob*.vcd iD dpinc

se$hnd asecialion (TabklS). Thc specics ohncss dccrcNcd wilh incteasins altitude

lronI?00 to 3750 n frcn 2.57lo L25 in olllhc lout 0seciations Sinrildlv, €quildbililv

ihcrcoscd whilc oovihs from low rlrirdc(l700nt to hish allitldc (3000m), bur d*li"cd

The recorded speies roluiLy shows d@lining rcndcncv $4ile moving fton

low$ (l?00 m) ro hisher altnudc (3?50m). ll wis 5 l.2? al fic bsc (1700m) aid l l 82.t

thc top (1750) (Table l9).

SIMILARTTY OS) AND DISSTMILARTTY (ID) INDICES

Multer om bois ond Ellenbets (1974) stolcd thar @dnuitics having l.ss fian

6t% similarity arc reeardcd s dissinilar, Thc pEsnt esul$ shows tl61 lhe high*t

similarity (65 %) *as rccodcd bcrq.at\ ,4hics'Pi'n6"1/ibwnud ^nd 
4bies-viburnun'

Mcdi&so. Potenrlla-An.lrosa.c-Polreonrh bnl Po\guhuhrPhleu*Leoatopodiun (65

%). 'fh€ sidila.ily bcr*ccn th@tuda"CtlouvPih^ ^til 
ArdrcPaSon-Pibu{Ierberit

\6tY ), Thnetla-Cwm-Pin s4 Thencda'ltnu9Desnoditn (60 9'r). Pote"tilu'

,lrniryrukPhle, and Pot nti a'Phta"n 4chllta (56 o/o) 
^nd 

Potentilla'Ccrannd'

,4chitlca atu! !'otd!i\a-Pht!tn-.4./,1/.d (55 vt comnunirica wc4 low (Table 20)

Pitnvcrpetusoerbera, Abits'Pinq't/ibu,ud ibies-Pin"-libtnun 
^nd

tlcrcniu Sihbddiu- l'N,I'otenlilla - Phlemt-/l.hi .a an\

Pot.,ti a-Adtus@e Polrad,n 'comnuniliq sharcd 11.50 !o 46 % similaritv moog

The rcmaining comnunilics had lcss tls l0% sidileilv doDg theo*lves
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Thc osulrs arc shown ir1 'lrblc 21. Iic hishc$ simildiry (61 %) w's eponed

bet*c.n B(b.ti!-D.rhodhh-,49tuniJ nnd DlNhodiun"llctber^-Crnadon. \Nhile

Berberis - D.shodium-,4gtotti! 6d Du'holiun-Btbui!"CrMlon (60 %J, Abiev

vibthunrPod 
^nn 

,4bies-tlibunu"tcch.hh$ (51%), D.era,lirn.Pinu! Lcspedaza and

tusmodiun -B.fteris-Crnotlon (460 ) and D$kadh14.Piau!-Lespzlda ,nd Bcrbtit-

Datdoditn-AAto is (46r/") camounilics hld low siniladty.

All the remainin8 communiti.s wcrc lcss thdn 12 %, 3imilarity amone thcmslvca.

TlErc rcrc 4 plant is6ialions in $c invcstiSrlcd !rcd. w@dland tcnpcatc

dsci.tion occupics 
^nc 

bclwn l?00-2000 melcB. Tn€ soil varicd lon silty loam.

loan to chy l(m *hilc pll varicd ltoh 5.96lo ?.29, cl.clricalconductivily fom 017lo

O.45 dJn, NOr-N lon 0,43-3J0 ppn, phosphoous iro,n 0.16lo 2-80 ppn, pottsim

fom 56-188 ppn, organic maner l.l lo 2-9 % .nd tolaleluble sans fDn l0l'21130

(lablc22).

Woodlmd alpinc Gsocistion lics in bctweD altiludc 200G3000 n. dd has buv
lo lomy cl.y and chy soil, 'tlB ptl voricd fom 5 15-7 66. cl@lricll @nduclivirv rbm

O.O? lo 0,49, NOiN frem l,?5 to 6.85 l,pm, DhdDhoous 041 to 6.41 ppm Pollrsiu
60-280 ppm, orye c mattct 2,+5.3 % od total slubl. slls 59'317

In snru[hnd rhinc ns$cirtio'r wilh nltitdD:]050-1400 $il voricd rmm sa.dv

clly lod 10 clly lod, prl tbm 5.51 10 6.!5, clcctricrl @nduclivirv fon 018 to 0.9?'

pola$iln 60-210 ppm, o4a c n!(cr 2.5-l.l %, N! 9_12, NOr ll.l0 to ?210,

phosl)hoous LJo to 23.6t Dnn, l(n{l $luhlu srlls 243-5l|2, l lcor 2 00 to l 60 chlornr

2.l6 ro 3.00 dd Ca+Ms I0.31to 19.66.

In dpine 96slod Nociation (alti$dc 1500'1750) soil vdried fon smd to

smdy lom and clay loam, pH 5.45-?,?6, oiSanic hnltcr 22'2.9 % Ec 041_0.60,

pordsium. 50-130 ppn lnd Na 8-l l%.

TIERDACEOUS PRODUCTIVITY (AIOMASS)

DurihS borl lhe ycds i.c, 1999 md 2000, tlrcrc was !o incrcdnrs uend or

bioDnNs ol srrsscs oll lorbs (D lo tlN Dronl[ oi .luly_AugusL. llo]vov.r' il d(linctl
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rowards Oc prosrcsins Norcmb$. lhc atuount ot bionss ws sisnifrcanllv hislicr

duing2000 a @npd€d lo 1999 in thc emc months.

Thc biona$ ofgra$cs..d forbs gcncdlly hod tcndcDcy to idclcdsc up lo Au8ust

but tlrcrcaflg both declincd ioMards durirg Ocbbcr a.d Novedber. on

rbe coofiary, thc mount of liltsr decrcGcd lon M.y to June (25 2l K8/h),showcd!

sliSht inc@c duinS July (45 Ke / h) lolloecd by dsline in AusNr_Seflenbcr, high ii
Octobg, and dccrcscd in Novedb.r.

In vlodlmd alpinc Miation (Al[2000.]000m), thc av@ge bio@ oa 8llsg
ed forbs frcn M.y to July incrcd fd fDn hc onwErds they h.d (824-{61 KB / h)

Llurnls M'ry o nrly .nDu.r ol litu. inleNcd lun (12 ro l, KB / h)' dccrcllcd

during August-Scptcnbq (38-2? Kg / h) und a8!ii cnhoccd duins oclobs (28 Ks/h)

and Nove'nbc! (12 Ks / h) Clable 22).

lnc biomss of e@ses in shrubldd alpine deciation imPoved dldns M.vJulv

(101.3ItK8/h)and*arlotduiing.\u8uslioScPtcmber(216_155Kg/h)fielitlcrin

ihis /.nc nlso rcAisrcrcd nn incEnsinsrEnd up b July and dcclin€n in {bc n.xr monlll{

ln llpire gNldd Gs@iarioD (Ah 3500'1750n) 8lses and lorbs hd llE
lcndcncy of incrsins biomN ftun Mdy to July and lhen n dcclincn lros AuSusl lo

ScFoubf (188 Ks / h). Tn€rc w,s r grudual dccu$ in rhc mounl of litlcr llong ihc

Ii 2000, scncrully Lhc ltiomass rcnruincd hish as co'lpNd ro 1999 (1ublc 23)

Similarly, littc. gcncrally was bcller in 2000 than in 1999

't is ,ltilude also afrctcd the d)ounl of biomN of gIM' forbs aod littcr' It wos

sn lh.t fic mour of bionds in gtlss dd tods gnd@llv dslincd while moving

fmn, kN rhirudc ( I ?00-2000m) |o hisn.xitudc (l55cl?50n) duinsillthc mon$s of

both LIE yca6 (Table 23).

Produ.tivity ofShrub3

,t,b6l.,rt orb prcduced lhc higb$t shool bioms of1530 Ke A, dlrin81999

in Cango lrills vhich ms follow.\i by notu ha.rorhvllo (1200 ks /h) Ro&t !!li! 
'a

(1025 K8 4r), /ib!/r,n smndifloNm (912 Kg /h), rcspccdvelv at cansa and Bedorihilh
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ll'nbtc 24J. 7n'thoxlhtu al4l4, hid 315 K9lh, tabuix |tciuh 309 KEh rnd

Dcrdodirtn erun.lillonn 296 Ke k
Similarly, during 2000 4,1,6 /dnoru prcducc ! duimum ot 2800 k8 /h h

vts followdby Rosa turcphtla 2220 KE lh, l8a e iptica 1970 Ke lh, vibumun

!rundi\luun l24O KE fti. D.lhoaiuht hult|lork,n ,n za hotlnm 4l4un prod'ccn

520 d.d 500 Kg /h, respeclively. Edbeis lt iu'n !tu4eed the l@1 Pmdu€don ol412

Kga
Thc totll prcductiviry otpldtr harbouring Canga sd B€don hils 6 hi8h6l

duiig rhe y@ 2000 (9662 Ks /h) as conp.rcd 10 1999 (558? K3 /h). All thc shrub

spscics hud noebiooa$ during2000 asco Pded 1o 1999. tie biomds i.ceaes fon
May 1o August (36?7 Ks /h) and tbercaftcr exhibitcd a conlinucd dccline lill Octob(

qhich sovc only l9l0 Ke /h. produdion during 1999.

Simillrly, in 2000 $c biom.ss itrctolscd fiom Moy to August (6212K9lh) and in

rc rumaininsmonds nd*Incd to 3390 Kg /h ut to Octobcr.

Thc pcnod fron May to Alglrl wos noc ploductive oon$s du.ine 199 atd

2000. llorwq, duc lo dryncss.nd lo* nnrfill itr 1999, lbc biomass decMsd ir

Scplsmbq dd Ocrob.r s €ompar€d lo prcdudion of2000

As ! wholc slnb bioms vd 15249 Kg /h, in Geea dd Bcdoti lills qhich

coNnruously nrcrurscd llnnn Mry l() A{susl 9949 Kg /h. aDd thcn Jslinc{ fion1

scprcmbs ro october 5300 Ks /h.

Thc ovcrnU prodtclivity offorrgc

Thc lolil averagc bionss for bod thc ycad was ?610 Kg /h The honlh of Jlly

nrd Augw wcrc lhc mosl Produc(vDniv glil57ond1516KgA in Gnnen and llcdori

hills Nlpcctivcly. l hc bionus srndullly inceNcd lDn Mrv lo Ausur 4970 Ks /h {nd

pogr.sivcly d€creding hod lill Novmbd 2640 Kg /h

DDGRED OF PAI-ATABILITY

Tn E wrc ! robl of 206 sp.{i6. which bcloigcd lo 46 fmilics. Of thcm' I 15

wE pdl.t.blc lo vu.yi.s dcrFca. TlEy includql 19 spccics (9.20,4) vhich wrc hiehlv

pdlokhlc, 16.0l% (33 spe.ics). nroslly Pnl.hblc, 155% (12 speict lcss pdl'lublc

rnd I5.05% (3I speciet nrcly palallbl.. Thc rrio of specics ro rhc pal ablc spccies wls

16 5% higbly pohllble, 28,6% nosl l)oldlablc, 2? 7% lcs pal lblc and 26 9% ralclv
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tll,lablc aM 26.9% nrcly palorablc. Thc drio olpal.hblc 1o roral sFcics ws l:2 lnd

non palairblc ro the iolal w6 l:3.

Dt fotliun lnd /,rrl,r,, wcE hiChly prclctrcd by bolh shccp and 8o!$ duridg

e.rli+spdns (May ed ru.e)

Ahong tbe shrubs,3 specis (16.66%) wcrc mosdy palalable whih only onc

sFcics (5.26./.) w6l€s palarable dd 6 s!4cics (31.58./,) wc @ly palalablc. Thc

livcsr@k scncdlly pEfcnc{, lhc slnb s'l.ics. Roet nuuopllyl!, D.rh.tit lt iM,
Detuodiu,t mltilomn nd vibtrhun yahdill@un wE o6rly petu speica

durnlg srly spnng md latc noneon (Joly), lloavcr, thcsc sF{i6 wrc nol 8@d
during  u8ust, a.d scplcnrbli Mytsitu aliicaho vcrc prctcftcn ov$ othcr sp€ics arcm

August 1o ScDrcDbcr aod less prcleftcd irt otllcrnonlhs (i.c. scedling a.d dolmont slogc).

Sinilorly lora r,,/rlrn? was prclcNl rhc nosL fron July lo Odober and les prcicrcd

There w€r€ 24 sp€ci€s (85.71v,) ot pdabble g!a$es. Of1hem,9 species (32.14%)

wm highly nil.t.bl€.6 slccics (?1.4:loz) moslly Oi.t.blc.6 sFcics (21.437") lcss

pal.tlbfc, rwo spccics i.c- P/ral,/,]' atu"tlirueu and Poltpogoa *s rely polat bl. and

l'ralarir minor wrc unpalarable spc.ies (hblc 24 appendix 4).

PREFERENCE BY ANIMALS

AnNns $c Dalalablc spccics (55.3%). ?7 s!.ci.s ve'c lscd by so.l- Tn.y

includcd 14,3% sbrubs, 68.8% ncrbl lbd 12.9"/0 g6sscs. Shccp prcfedcd 5l sPccics

(46 09%) spccics, wnich compisod ot onc sl'ub, 3 8 (3l%) h(bs. and 14(l 2.2%) sB*s
(ftblc24).

CLASSIFICATION BY PARTS USED

h wN found that in 49 sp€i6 (21.7'lo) sloodwholc Plars wrc ucd, in 64

spai6 (31 .06%) foliasc/lovG wrc u*d, whilc in ll $c.ics (l6.029lt nobl pdts we

AVAILAAILNY OF FODDER SPECIES

Thc av.ilability of foddd specics dlths thc ycd depend€d upon ttc scaso.

'I hcrc woN 2l spccics rv.il0bl! nr  pri1, l5 spccicr i'r M,y,53 in Jurc, 8l ir July,28 is

Algusl,6 in Scptembcr a.d o.e spcci$ in Octoboand Novcmb€r cach.
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'lhc FEmir spscics likc r,iJaat lo"'ntuhit.Io& rretuplly o.I'tunuN pulitu
ed rhehada ahdtheru, Di.haathluh dhkrlatun ztld loa bacbiMa ww arailable

rr,oushour dE srcwiD8 $!sr onbrc 2t.
ll wis obserycd llut 

'mjority 
of lltc highly palalabh spccies wce avoilablc in

hieJts pscerlage (16 0l%) dudng Mly did Junc lhal gndually declined durins Oclober

(l%) lhrough couBe of lime.

Tn€ species qlich re most pdllr.blc gradu0lly inceded fon May b Augst (66-

80elo) ed theeanei thcy decreed,

The highly and nosi prclercd shnlb @nponcnt wm nlm6l equo] (42-50%) frcn

May to AuSust HiShly plldablc hedrcsous st cier wcrc avaihbl€ abud&dy ddi.8

May and Jlne dd thcMfto gdduauy dsrcasd, -Itc availabiliry of most palatable

hdbaccous speies *d ,loost sinilor (15-20%) frem July lo Ausu$ s @mpd€d to

0lh6 nonths. Thc hiShly palalablc 8ra$ wrc lvoilabl. i. hiBher Ftdlage duing

'tlt sp!ci.s, wl .n w.ru lighlt pEluR{ by sorlr. wcc rvailrblc durinS Moy d

JMc md ln@forc. thcy h.d bctts choicc lor fodd$, Sinil. y, 50eZ and 60% spccid of

e|6es wrc dvailable durin8 May md Jlnq ep.crivcly which delincd sFdually up to

Scphbcr. -fhc shrub spccics $at @d hidly ond mos( prcfcltcd shostd Elalivcly

coEtrnt availabilily fom May lo Scflcnb.. (33%). Howvct, Ocy dcrud in October

(97t onvlids. Thc l0 ro 15 cZ l ghly prclcftql hctbs wrc alailablc in May $d June

only. wnih nd prcf€ftd bcib speics showcd sddul incEa$ rrcm May to Junc (20

rol0 %) rcrainol .lnrosl aflshDl upo Scplcmhr nd ftcn dccrcNd in Oclobcr

(s%). All rhosesp4i6. *hich *cE low prcfe'rcd by livcstock, wee abundmr inJnlys

conDnrcd to o rcr nontns. 'lhc lcrvcs ol l)lltbdium bultiJlorun nnd Vibumun

gandiJlorun arc gazcd onv i Moy .nd Junc by gools, sh€cP lnd ca0c

Sinrilarly. shecp had vuriely of cboiccs lbr foddcr dudng May a lieliy prcfered

spccics (42%) rcnmined dlmosl conslrnl upLo ScptcNbcr Thc foddo choics weE

limncd durirg Ocrobcr duc lo ob$t of iloflurlr $rsoi (5 %). lhc nunber of highlv

pefeoed hsbs wN rclarivcly gedtcL (20-10 %) in May !|1d June us codpared to ofter

ionlhs. Thdc w.s. 65,1% nos( petcrEd hcrb durine Junc, which deeaed in tulv

(50%).
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NON.TALATABLf, / POISONOUS SPECIUI

Ilrcr. wE 9l (44.1?%) !p.ci.r, vhlch q€re non'pailtabl. drc io variou! n)0so$'

118, i^.1\4al Satuade sallgtu, Jukisr8 .oht,uhl! ononE tubs; ttd ,t.o tuhl

violacern A. I@rd, A. .hM.nttun, Mantha longfolta, Codonopsit ovata aid lhn@

dio,cz dons helbs. Sohe !pei* se\ N EuPhotbtc halioscoPta $d E wtickt wa
consid€r€d d poisonoa to liveiock,
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Tlblc t8 : Diw6ily nnd ili comPonents rccordcd bt lhc @mnlnili6 duins

Tdblc 19: Divoftity ao'l il.onpoNnts rccorded bv lhc comfrrnilios during
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Table 23. Ttc S@nal lnd .ltitudinal vanaGn in fi. bioncs (ks / h) or shtubby
speics of GmSr Choii and Bcdori hills during $c ycd I999-2000

Species Mav July sep Oct Nov
t99 120 ll0 t52 170 150 0 EO

2000 t7a r90 200 210 180 t60 I30
145 160 t16 t90 165 D5 105

t999 t60 t80 210 230 t90 150 80

2000 100 140 190 400 150 300 I40

210 260 100 ll5 270 225 ll0
1999 140 160 185 190 150 120 80

2000 2@ 100 350 110 280 240 t70

200 210 261 2lto 215 180 125

t919 30 45 60 50 40 20

2000 60 50 t00 120 80 60 l0
45 80 95 65 50 25

1999 6l 50 40 20

2000 60 10 62 80 50 l0

50 56 57 10 55 25

l5 45 55 6I 50 l0 20

2000 0 l0
51 11 70 45 25

1999 150 200 300 400 260 I50 1Q

2000 350 400 500 600 500 300 150

250 100 400 500 180 225 lt0
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Dkcussiotr

Ftoristic ltructurc.trd con!4iliod

Florisli. dive6iiy b t rcfleclion of veg€lalion lnd plel esources of anv

ea Plmr @066 of d ea @ afIccred by agdcullw, inlcNc 8@ing' bv

!omad3! local inhabilahls ond mludl disostes.The Uoristic lhl ofcsgd Cholti

dd Bcdod Hills @6ptiscd of 206 sFcics dEr wtc disFiborcd adona 47

Pi@.cac, ?orceae, A3tcneaq Roscerc ,nd Polvgo@ceae wre lne

.lonindt fuilies in sp.ing od no6@n on lhe bosis of ldilv ispon nce valws

(FIv). Sbwoll (1972) lko rcpoded lhdt thcsc faiilics rrc well Ep'tsenred rn

P.lishn includins Aad Jahmu atd Kshmn Badshah r? al ( 1 996) snd Husain

d/ zr. (2000) also obcedcd dDr $esc bnilics ree wll rcPrcsenr€d in $cir a@

or study. Sone other sodies also indi.dcd rh€se fmilics to be ftajor fdilies in

rhc non ol I'd(isr$ (lnari, 1962i Srcwon. I9?2i Nrsn lnd  li'19?lrt94; Ali

dd Q!isd,l995-2000) Ou' findinss ae invsiablv slpponed bv lhen 6 :esme

tumilics hnvc cnciscd ns lhc Most codn\on lu'nilics in hc psscnLc!$ Dudtni

(2000) atso tt ltd rhe .bun la@ of s*h fdilie in K'lat The ncnb€a or0E$

fanilics halc widc ccologicol dnge lnd for lhal rcason ficv arc wcll lepesded

in vdiely of habibt. In fic prc*nt csc, climaric codditions vtry tion subloPical

o alpinc and b6a6e ot this varidbililv iD climate and wide 4ologiql dogc of

species, thcsc lmili€s wctc well repesctrtcd.

Somc tds sEh s Pi@a snnhiom Q@rc8 'lilatab 
1116 ptshia

Pnnus ta1ica ^nA 
Ficus palnara app.at to bc al the vcrge ol clihitalion frcn



tlD ru du to $vcE dctoBiarion md otlu humln itrnEtres. DeB and Khan

(1980, 1984) staled lhut dcforestarion hus driven many spccics lo thc cndMectcd

level inc|lAlne ouercts dilatato fNn othq parls of Pakisld- Malil and HNin

(1990a). Molik ., al (2001) and Malik ed Malik (200&) eponcd fid Pt u

vallichi@u lon Abics pin.lrow wcrc prdscDt h Dhirkor lnd Pnchi.sihilh; Whih

Picea smithio,a and ou.rcus .lilatatu wrc prc*nl in low Fteniagc d@ 1o

(vce dcfDrcstalioD by k*al inhrbil!trls. such lEcs !rc u*d luvhhly aor aucl

purpo$s by the local popuhrion doughout lhc y€!r. Simildly,l1kb palnata,

PtN p6hia 6d Ptunls pe 
^ha 

N lho ed 6 tuel wod-

,4venu baftdtd, Chtllopotok uuchii, LU, s 4pch! r1l Koetqia

rzcz,rra ecrc prcsqnl &lwn allilodcs fron 3050 lo 3?t0n- Cftssc! srch is

Dichmthiun otutlatun, Festue hto.lesta, lnpetutq evlkd.ica PolWoAu

alphtufi und t-Jrochlou Punic.ira reru prcso.l h bctwccn 'lrirudc 
fod 170010

3000 n with low .bundance.

Flstu.o modcttl, Ptu annu!, Blokrs and P/tolar,r {.t lhe major

grasscs in dry rcnPcnlc dM of ziStos r.d Ebtrz (lttu) undn llc ca.opv ol

"r,"Dr' (Kmheki & D.k!,1993). tn rhis s* Ucir prcscie mieh bc dw to 6eir

.4lthoush, florisrically n.ny sp€cies *erc lolid a1 OeSa Choth sd

Bedori tugel6dr t!1, tlEy had timiled di$rjbulio. and rcstrictcd lilc qde

Many spscies of Aslemccac drd timiaccre de aromatic. In noisl ledPenlc llora

A|itn' 
^nA 

Gatima t. t tudc Pl!ffi ed dc clliv.lcd in GffibT - Thrn6

Valetidnd, A@nitud Nd Medha @ som€ of lhc mnalic Plants in fic



inv€sisarcd orca. A rich llon indicaB hi8[ spt{iLr divcsilv ud sPcica riclucss

in tlN ilvcstigrlcd a!ca. llowvq, noiislic conposition is a qualitolivc ohoraclcr

and ir.loN cMor inlisle the uue picruc ol mgc Prod*livitv Thus' UtcG is 3

n€ed of q@dtati* aeslnc ollhe wgetat'on 6oues

Flori3tio conporilion is a b.ttcr poranot r ot gltnl lifc, gsnc pool atd

JivcBiry of pl&rs of sy a@ The @logicd behavio( of ptes sh a life

cyclc.lcqfsie speck4lilc fon, habit ud ih ccoDodic P'tcnritl is to bc erked

oui. Tbcac aspec6 havq bcei wortcd out in the present studv

Ecoroni. use or Dlatrtl

Plmt-hmd inlcoctiod ctu nclct b€ sepalalcd Rig}lt fton the dne

inmcnubl. man and his unidals dcpcndcd upon planls ot lhcirproducls 
-rhcic ls

a closc oblisate dcFndcn@ of nan on plans fie pl'ni fsouEcs h'd !o tbc

c@nonic wallh ol an !rc!. ft is lhe ulilily ed se of rhc plmls tbal ndkc lhe

planls inporloDl nr $at!rca,1. tbc si cconlcxrwhcnplublsofcangaClrori dnd

Scdoi hills veF.n!lykd, it was *en rhdl arca is prinarilv suitcd to Engeldd

'llc najor bulk oa 134 sp@ics (46%) w.n clGsifi'd !s foddcr / romgc apcciG

Thcy hd difTcrcnt dcg@ ol pd abililv. Ihis .lcarlv suSgcsb that $c lEa is

mos $rillblc lor flrrclind tqr vcgchion colcr' n$id and cold condilions

cannol slnton lgricuhurc. Most of the tccordcd specics in thc ptesenl studv havc

also bccn Eporled 6 foddc. sFcis bv olhcr worke6 (llusain & Mdqh 1995;

ShiDwai rnd Shah, 1996) Thc PNscnl tindinss rcearding the similaritv irl us of

plant as . fodder 4rcc wilh then-

'['e dt 6.jo' ulilitv of Pbnt (29%) m the it Ecdiciml u$ M'dicinal

plan6 rrc iovriiably u*d in lcal hcahh svslcm in thc invcstisated arca' Vith the

i nc eis ins dcnands of plnmrccul ical iid uslrics, thctc w's i nceasing cxploilalion

ol tcdicinol plDts ficl hd causcd a <itrstic deceasq in rneir occscn'e ed

prcducrs. Thc Prcfcftd ncdiciml Planls 8ow wnhin thickct! ofshtubs or al hiSI

ohitudcs whcrc an r.d lEzing admrls could not tcrch osilv Thc incc6$g



popularion has plc$urizcd the nedicinal pllols that I$ ddnaiicallv decr€iscd

thc spccies lnd populalion of mcdiciDl plan6 Thc nomads collccl medicinal

phDts for (hcir cartrinss. Thcy uprool 
'nd 

@llccr och 
')ln 

ofsFci6 in a no.

scicntific w!y, Prior 10 lnh study no rctcrence erisl on nedicihal Plants oflhis

aea. Howev.r, Anin (1984) reponed l0 b€dicinal plans of Lcep. Valley Azdd

Jammu and Kshnn. B(8.,io, lo.loPhylun,, Dioscorea lrit SaMa

Aconitun, Aritacna {d ,/a/dr,ord aE gcoplltes Thcsc medicinal plsts also

rcdu.e dcn populalioh- Accotding to FAo (1997) 14 medicinal Pllntsa€ns'd in

Kanat valley Baluchisr.r-

Defo6laliotr, overgmziDs and soil closion *cE thc mtin ca$cs fo! lbc

rcducrion ol mcdiciial aM o$q plan$ i lhb arc. Thc local livcslock grae nosl

of lhc ncdicinil plants shich cau*d fic desttuclio. of medicinll Planrs lt

thercfoE, bccomes es*ntirl to have con$ryation sftarcgv for rhe mcdiciDal plMls'

-llE collcolion of pldxs Dust bc codcLrtcd wifi phcnologioal ovclc,'l-nc Phris

$at lbrupt lo g@. collc.lion for medicinal ot tuel r@d pu+osc sufTqr lhc mosl

in their rcgcncntion. Similarly, a plant thal is srecd dd collcctcd for eols'

drircmc of bulb o! ilowq bccomcs n$tc dneatcncd llo shoots f il to delclop

flowr ed seds whilc rhihnatoB plin$ md rools ae dcsiructitclv @llcclcd'

'fhrs will rcdee rhe ctdcca of tncn tg.rcBtion cg 
'cryetil 

ciliatq bis leteu

Qltha pulllttris nn4 tttirilluia rcvlej

ln $c invdiSatcd dca nost of thc poplc ore poor ond lact baic

n'cilirics.l1ry dcpcnd or thc forcn lo. 
'!cl 

wd 'l]frc lE 15 snlcics' *hi'h

arc used as fucl wood Thov incltdc likn! \n i'hiun( Q'crct! tlilutatd Abict

t iktlror, lilca lhtithian4 , Morts ulba Frcus Palkata Pmn^ perctcu

nsioEolus lloridus, Za,xhot'lo al,t"m. libvntn stundiJlo aid

D^nodjun nultiltotun lot donesdc fucl p!r!o* Txoe h trcncndols !t$ue
in ihe fom ol fucl wood on nngeldd due ro incesing dcnmd fo! luel sood lo

wihler lool Pcotle hrvc lo ksp thcit honcs *am lor rhemsclvca and cafllcs

Gnzing and colhcrion of mcdiciml plants coupled wi$ lucl wood collecrion bas

drastically hnmpercd thc rcecncralion clplcilv of lh€sc spccics lrucl wood

coltccroF iGsDeclive ol lnv orhcr v.luc of pld( golhr' 6thcr lproor mv planr



with somc woody bascs, root or sten Thus, $c vcger ion hls beconq oPen thal

flnher dcSades duc ro hcavy swine csp€ciallv in cold winrc6' Onc can

frcquently scc drc locd innabilan$ clrryins timbci wood in thc rtt
Ticrc aE somc 20 spc{ics thal !rc lFd d sild v€scltblc in thl aE Thc

lcdr.s ol ,4llittht hu,'ile,,tnatunthus vitid,s Adenesia Paltgohud Ruhet'

Luctuco, Mtdi@Co, M..tro,lbtMctnt liil'li ^nd 
v'Ictiuna 

^a 
!*d a

vcgorablc. ll ws obscded lhal tlrE was a dccrcqsc in thc populaiions ollhcsc

rla.rs ovcf hc y€ars !s a Esulr ofovcr cxdondion

nF dajot ulilitv of rllis ccosvstcm could bc a paslue iherc'oe' cforls

bc dirccted to imprcvc the area.s a rangelBnd tnd wildlifecohseNalion unit This

wi I | .urom !l ically conscfrc drc olcr all vceclrtion E souncs

Thcac r€sourccs bavc to bc conscflcd for luturc as ! relogc for annnAl'

bids md lutuE biorcetrrc* Thc invqlisalcd arca is f@d wi$ Poblcns likc

dclbrcslaliotr, ovuilnzing aod ovcFcxPloiladon of ncdi'i'ul and fucl w@d

3pccies. A Plol subjccl.d b multiple pFss@s viz: €taziD8, dedici l utililv dnd

lucl wood is undd inncnsc biolic Prcssurc rhri urcsts irs rPtcd and su iv'ng

.lpabilny. The 3to h clis,licauv varicd ton moisl tcnpcmle' sub tlpine to

alpine €ngcldd wlte the rmSemcm {ill b€ vdicd Thc p@r vcecblion cov"

hN promolcd soil crosion Lhot has funhcr delcrioded tlre habhat Bcsidss

*tunanc .Ppt@ch lwldss omong dc lodl inl$bihts bt cicatcd'

fi6r ro tomuhrc Lhc @nccpL ol lifc loms for which hc

uscd the lerd "Vcgctative fonn' Thc lifc fom of lhc llaot is thc phvsiognohic

foN produccd as ! $ntr ofoll life precsscs in union {iLh €nvnonmcnt Thc

considd.lio. oflitc foms hclN in the ccological intcrpr'hlion of lhe v€geladon

Life form classiicdtion or Ruunkiaq (1934) is E nosl conPacL 
'nd 

comNcnr

wbich is bdcd upon rhe princiPle of position and dcgrce of prctcction to

pclcoating bud dudns the urnnloflblc or adlcsc sessons He disdnguishc! l



mani typcs ol phytoclihrlcs on $c b$is oflilq lbrm on $c otrlh lt iicludes

pluncrophyLic clnn.k in llE loPic!. drctoPhvric in lhc descns rnd

h€micryptophytic in fie g€alcr pan ofoold lemperdtc zonc 
^ccording 

to MulleF

Dunboh ed Ellcnb.rg (1974) dE simplcst ev is lo cldsiry tll the sFcis on a

list idlo 5 basic Raonljaeti.n life forh cldss

Ac@rdin8ty, lifc foms of thc la.ios sp.cis E@rd.d frcb Coga trd

Bedod Hills wen cla$incd nno major liic fom ch$cs 
^ 

biological sPcct@ is

rodcd whcn ntt thc sPccict oa hishf donLs or a comnMilv ae cl{ssilicd into lifc

form! and 1hcn ralio expds$d in ndbq or perccnta8e Biologial sFcra d€

uwlul nr co.rFrnU sL\rldnhicallt wiilclv sl\anrl'd PLnr dd'tmunilic$ md is

also rc8aded s u indicdt;r of prcvailing eNiro'ncd occurcnce of similar

biolosiol spslNm in diltcEnt ngions iodisle sinihrclim'riccondnions

.Accordins !o Ra!.liam (1914) lhe phnt clindtc of a resion' is

chadcloircd by lilc lom whilc in bioloe'cal sFctrud of lhc rcgion excccds $e

Flrccnldgc of lhc samc lifc fom in $c trofln'l biologic'l spcctfun Llowcv(' duc

to biolosiql disllrbance thc ptoFnion ollilq foms nav bc alreE'd- Bjolosi@l

st chuE nay bc Noterialty changcd duc to i roduclion o I lh'ro Ph'4c s likcannual

wedi due ro biolic influcEs like a8ricultuFl p€€tes and 8d''g'

deforcslalio n and lramPl i n3 ctc

The tiG fon sp€Fa of flod od dilleEnt pbn! comuilj's in mc

prcacnt study iidicatcd llul hcnicryploPhvts and thcNpbylcs wcrc dom''col

Qumdtativclx henicrt?toPhYrct *E

sp 
'nE 

and ronsoon qt lc rhcophrle! aPpcarcd a: t majol



slow inftc monsoon. clin lnd caslrc(1t59) od Shimwll(1971) eponcd |hat

hcmicryplophylcr ds indicrlor ot lctrpcrulc zonc whilc $croplrvt$ !rc

chddctcrislic of dsert clinalc md Scophyr.s .rc indicator of m€diledno

Th€ clinatc of study dca vsics ton noisr lcnp.nle, subllpine to alpinc

tyFs al diIIcMl allnud€s Thc bioloSical specrun obtained in th. prcscni studv

is a Fflcction of the qistinS envirc n€nlal codditioB. Thc Gdga Chotti sd

Rcdori hills !e clinaticall, cool wi{r .oftcrcd fts lnd shob6 Malik ala'

(1994) ob$ned $a1 in $e noisl rcnpdtule pan of Dhirkot and Neelln vdllevs

ncmicry!'lophylc! .nd (hcroDhyls *cE llrc dtjor lifc fonn cltsrcs Thc prc*m

nndings egarding rhc domiMrce ofhcnicryplophvtca tnd thelopht'1es agEc wtfi

thcm. AlthouSh, rhc Na hns thc Porcntill lo suPporl tltc gtu{rh of lres sd

shnbs yel negaphanercphvt$ ed dtroPhaoeophtlcs dec€scd d@ to hunon

activily. DeforclEtion is onc of lhc Eajor flctoF (hat hs dwindl'd the

redenlion of woody sp.cies. The lower p{ccnlase of pl8clolhfes ed

chama.phtlE indicatc the codition 0E( defoeslalion 3E coddeivc for fie

dcvclopncnt of lhesc lils foflrs

Hl)sin a u?(t97.) E ollcd ruar in Gilbad hills' chdaPhvlcs

irlcMsc,l i( lowo altil' o io lrish$ ulLirudo clutrucdrrlcr 0tc gcflcixllv drc

ndt comon lifc fom in hish altftude 6nd hieh latiNdc Tatcn lnd Qadn (1993)

icponcd {nt ftoD llarnailo Duki nont and cold co nd ilions' low lcnpeFLurc dnd

wind m chda.lerislic. almosr a sihild snudon aho qBa al 1hc invcatigded

sncs. G.ophylcs wee Prcscnr in low p.rcenlae€ Nooallv lhcv rE €hdtctensrc



of Dcditemnd clinales. l hcy rerc lcdl in lhc aea problblv bcquc of |ben

abilny !o wilhstand tone period ofadvesc clinatic condition The slooge offood

in thc peEmtine ores is llso imporrtnt dpel ao. ficn snryival.

Theoplyics were genenlly high in alnosl oll rhe alliludinll zones whicb

mighl bc duc lo disluftcd hlhitat bccau$ of dcloEslaton' ovcrS@rng ed

ftmplins. Ocncnrlly, 1he, wce morc abunddm in thc $dng as il rcIcclcd spri!8

arpccl- Duiing sPing lhcrD is alwats . flush of amuls which givcs d oud@k lo

thc enmuity, Similar trcnd Egdding ptvllehe oftheophtr$ w8 obsedcd

by Hussah cr.L (1997 .. b) in Cnb.nr aod Dabatgai hius Th' donimne or

$cbph't6 oeu$ due 10 mfavonbL htbital cosdi oN Manv studies havc

orchcd to siDilur conclusion (ShiDvcll, 1971i Mulik & llusso ' 1987 1988'

1990) r(l our llnditrgs aE suPnoncd hv thcm

Badk ond Misra (1998) Epodcd lhat thc biolo8ical sp'ctrun of eEsland

e6yst n of sodh otiss! consisicd of rhcrephvres' ch@leph''rcs

hcmicryDtoplrylcs md cryttoplrvtF in ordcr ol 516t'?258 1613and96li'

rcsperivcly. Thc Pcdoninscc of rhcrophvt's is rcncclcd sinilar !o lhc prc*nl

sludy. In alpinc l$itrl ouhion dd olumacphvlcs bccamc mor! Pomincnl

because ofadv€ue eil dd climatic condnions

Ram and Arya (lt9l) Epon.d 36% shon loibs' 2?% cushion abd

sprea.ling forbs,lT% e&h in the alpinc vcselalion at I|udanth ln our ese too

chamoephfes wce morc tPPcnt lhan in olher life foms h thc 
'lPitc 

Pan of 0t



Qadir and Shetvy (1t86) considcrcd chahrcphyt€s aid theopbt'ls 6 rhc

mjor lifc fom in udtavodblc covimMcn( in dsscn esion- ln thc invcsriS cd

ma cold condidons, low tempent!rc, vind md biotic faclots r.sult ih

lnfavouEble @nditioN paving uy for chnnaePhvta. SdcD dr 4l (l9E?) sllcd

that hcmicryplophyles dominrt€d t nProtc erd allino bnes in ovcrlapping and

lm$ comiNum, Tnc prscnt findings in lhis rsud llrc lgrcc wi(h thcm The

findingsofQoditandTarccn(1987)atrd TaEen.n<l Qadt (1993) at dso iD linc

with ow findinss s rh.y EPortcd |he domidncc of hcmicrvlophlacs in

t{npsdlc vcgcftlon of D{lochist n, 'lhcophvtcs sudivc tdvcse 
'otrdidon

$rcugh sce<ls. Thc pEdominde of $ercphvres in vdiablc coidiliod such d

dry, hol or cold Drcl lnr low to hishor clcvndon DishL hd rlt to$on lor Lhcn

higher pe@ntosc in the Ps.nr study.

Rau*iactid life fom spectF lails to cxplain 1hc nu$crical stltus of

plnc in llE ficl.t wheEas quutittrive chaoct's snch 6 densirv' fequcNv md

canopy covcr !e noE us.lll pdmetes in dopicline thc cxisling qudntilalivc

vcgculion struoLUE and rcldcd cti'Mlic condnions r'n$ ct / (ltq)) slacd

snnild impotuncc olqu!nlildlivc lirlurc !s conrnxrcd $ qunlilcrivc fcarrru'

Leaf size spectrur ol thc plst and ficn @nnunilics dealqd that

nicrophyllos sPccics follo*ld bv mnophvuous spccies we dominrnL h sDring

and moNmn in thc investig.t€d oEa

Micrcthylls ae u@llv chdcrcristic of stcPps' whilc MoPhvlls

lcpbpnylk s ch@ctfistic of hol dcscns (c'in and Cdtrc' l9st; ldrccn



Qldir, 1993). Thc prcsnt study slDws thdl hptoPhvlls {cF hish at lhe foor hills

whilc microphylls and nlnophylh wic prcscnt in high altilldcs (2800m) SPcies

vifi hrge leavcs ec!! in wamcr moist clinatcs $hilc sh'llct lqvca m

chimctfilric ofcoldand dry clinot s and dcBFdcd habit'ls

Malikd/ d/, (1990) tponqd bish.t Pcredage of lcPlophvll End oanoPbvll

ir rhc dry subtropicat *oievcFsrn fdo Kotti Azad lalmu and l(6hmi'

SFcics wilh sdall leav.s @ gen€dllv ch@ct'risrics of dry md advde htbirat

oonditiod. ThouSh rhe mea of Kotli falls wilhin subtrcPical mouniain tell bu! ihe

ldvce lFbiat condirions ciisl dut lo dcforcslslion and ovcrszins in lnc fa

'Ilre obsryed rel.rionship beNccn snoll lclvcs and cold or bol dcsctt clihdtcs de

lduplivc ltaluros nr tl{i rs ffoisLuic Moisrrr0 lctenLion is criticol wlrcn roor

scNnivc 1o tow tcDpcmtN tcsult in 0 dccEasd ntc of varer aberpdon frcm

the sil (Grelld, l9S8) The soil is sentrollv For in |he noulainous @' wheE

rools fccl difforllv in nbsorbing eil mohturc ln rlc prcscnl stud' thc hiSh

pcrcenlagc of nicoPhvlls night be thc Esoll of cool clinare in $bqjpine and

rlpine. HeF th. soit is Poo v d.v.loFd *ith lhin shecr thdr pEveDlcd t'nctbdon

ol rcol, Funhctnorc, rools ubsorb low noisLurc tnd nutricnts wdct @ld

co.ditions. tn llPine tgions lhc plmt fde drought durins winrcr cspeci'llv in

fl@n $il. Th. sFcict *ith nicrcphvuo{s 'nd 
n$ophvllo$ lavca w€

dbundunl duo ro ccological lplation for tlrcsc orid condirioN Thc D'tscnl

lirdines agd wnh $o* of Qadit atd Totcc' (1987) sho rcPoncd high

perccntlgc of micmphvlh d.l .anophvlh in fic dry tFpetotc clinate (w'nd'

snoslau dnd uiditv) of Qucn! districl



ln the pe*nt c6c n m obscNed thar lhc pcrccnhgc of vsnos lcnl fod

closs vrticd wilh iocrcding ahitudc- S.xcM a ./ ( 1987) aho obsrycd rh thc

pscenlnSc of micrcphylb was posirivclv !€latd with lhc increasins aliitude and

$is also suppon our fiodinss Hoqeler in dre lroPical wd ldEsi such as rhoso or

Coshica (Dolph dd Dihhd, 1980 ab) rcPorted rtE ldge l@ves srecics wrc

domiMnt, This diegecncnt is mainlv duc lo clinatic vatiation such ha

tctnFrotuE and vct lropicrlcordilion Thc snudlion in our casc h for noF xcnc

thon in thc wt lropics Thc sirc of lcivcs alonc could Nt hc u$d b idenii&

sp@ific lcaf zonc or cli6.t s. Othe. fd@ ot plmrs seh d habn lnd @l

syslcm niSht nho PloY imlonant nlc.

Phctrologictt chlr.cleristlcs

Phcnolory is a pcriodic phenoncmn in Pldr ftat e tied ro p€dodic

cnvircmcnld ch.trgcs 'tlc phcrclogiol behnvior of pl'nl *{s ob*dcd fod

Mny 1o Nov€nb$ 1999 dnd thcn in 2000 1his srddv cnvisosca ! iclitlionshil'

bct*en clisatc dd 8rc*ing pctiods of pl'fis of a! aEa rnd such tv!6 ol studis

na cscnrirl aor Dhnn 8 NscINr nnr' nto$lJridr n'd 
'o'scdnLion 

in n'nscl'n'l

lnd foesq. Thc vcsetalion cxprcsql a dillcrcd phvsios'onic coDrast rn

dilleEnl sctsoDs aDd ir difleenl lltilldiDd zoucs lhc spccics vuft'l irt lrctr

rppcdnce dislpDcatrcc, flowing elc dudne dilfee tina of lhe 
'ear' 

TI$

prcse sudy sho*d lh.t the 86wing sca$n sbn€d at thc cnd ol April {hccbv

only re* h*biccous and shnbbv pldls innialed vcgeb{ive slowtb Thc blooning

of fcw pl.nts ocoutred durine cqrlv M'y Plants such $ 'jit" ltrus Junjpet$



^4rrcire, 
Rcrye,ia, Biden, D@hoftia, C(Miun G*bcru' Oelis PodoPhvlun'

^nd 
valqido et .*ce Nrile duringthjtp.nod

Thc majoriry of hsbteouq shrubbv md rec sPccies llowed frcn Mav

to Jnnc. Th. nowerins rcachcd b lhc pcok durihs Julv lnd A$ul Th' nrsl sFll

of iowc ng nr lhc inveslisotod lrca slfftcd thc bcginning ol spring (Mnv lo

junc). wnilc fiucdncldobs o@udcd dutirg (Julv ro Algusl) Mosl spccics

podu@d fruill durins thc nBt sPcu.

ln lllst spell, l l l Species (51 6E%) flowrcd' wbich included 7% lr'4'

l0% shrubs, 26% hsbs' 4% 8s* md 6 E9% fcms Du'ins thq se@nd noweong

spcll, lNins lrom ScPtcnbcr io Novonbr 9s snccics (46%) wcrc bloominE' Ol

tbed,lheE )rcr€ I o/. tNi2% shrubs, zl% h€rbs' l?% 86$s and 5vo fcns Tne

mdnth ol Jnnc and.lulv nnpcrEd lo bc d'c !E I nowring *so' ftc nowrins

d4lined frcn s€Pcnber to Nov.rbet Most tE€s and 3hnb6 flosqred dudns

April b M.y. Tbe ftuctilication ho{ever can be obseflcd in Julv-August'

shfts(lra er al (1998) rcpodcd ihat najornv ot thc Pld$ Iloqes during

ApriuMay io Riyrlc Ncpd sinilarlv, zbonslc gr '/ {1999) olso rcloncd thll

F olflowring ecuftd duringMrv in din'E porB ofchim stdnsnchi &

Rltga (199?) slo&d dlal in B@il shNbs cxhibitc'l conti'uous flowcnng

houghoul the vcnr' Bul in onr cse dojoitv of snrub\ noweled fo6 Miv to

August. Our findirg de ni lihc with Dse ol Kim (1996) and stranShedi and

n!rs. (l ,9?) wlio Jho rcA)ncd lro flowrins scast$ in ro rhcn !tc!s Du6ni

{2OOO) atso rcFncd trc nowijng seNs in Htrboi n'|8e' Ktlar'



Thc lruiting oauding duing lhc dry Friod is prcbobly tlatcd !o lhc fet

thdt thc bc8innitr8 of tlt ncxl rainy P-iod wiu otfo lavorublc condiioh Ibr secd

semin.rion ovlorclloro d, 4r l98e).

Anoths sludy in B@il (Moelhro, 1995) ildicatcd thll rhc flowring

sr.ns drh..ndofdry ssoo.nd bcgimin8 ofvd Fnod Fruiline was mo!€

inrcnsc duirg dry s$cor' Mosr spocics vcN jn llowcrnrs 
'jcssion 

bolwen Julv to

scptcmbd lnd f.uiring in Dccenb.r, wltich is th. .nd of dry &d bcgimins of

6iny sdso$. MoEllalo and L.ilacriho(199)4dJdEcn(19?5) Poi cdour

that lhG petio.t (Dec.mbeo hB lh. advanhgo ofFoviding $e s*ds with moE

i enF luninosily ddd rhus gealsrpobabililv 1o gcrminatc Fostet(1982)

ncilioned thrl rhc Pbcnololv offiuclilication is stNnglv rchled 10 lhc esons

which offcr b.kr condilion for wd sedimtion ln ou q$ se& @ dcposited

in Novcnbg dd Dccmbcr ihat rcnain dorodt durins $c cold scaso' aod nc

subjcctdlondurnltrc rncnlssrchdschilling slroliljcilnt\andnlorsue

trea|ne.r bqfoe ihcy could gcrninale i' $c nexr sprine' slEebv chatc

Morcllato and t'itlo_Filho (1992) susscstcd thal a srcarer dcponibilirv of/

nuhicnt durins tlc Ldnsition of$c dry sc0son to $e wct could bc an 
'mpodint

faclor dercmining lhe fditndtion Pcriod of nanv sleci6 The tow P@iPitaiion

6tc and $c hll oa thc lqvs ol nlnv sptcics duri'u lhc dry sca$N slE oncr

good condnion for sed dhpeMl. ln o( c6e orgtnic hatt" rendins udcs'€d i'

1hc soil dlrine oold sea3on dd ik de8bdalio' sbns in thc sPtng thlt fl€as6

notricntr for dc scedlins sowlh a.d olhcr phenologicol 'clivnis 
o' lhc pllnls'



Kikim and Yodava (2001) stdcd $at najoritv of L\e spccics exhibitcd

p€ak ot lcaf drep in cml dry pcdod (Jaf,uarv _Fcbrulrv) od lclf oshins in $e

$sinning ofwtn dry pciiod (Mureh- tril) $d olhcr in rahv scuso! (August)

ol rhe y.ar Bolh ovcrsrorey rnd unde.sbrv specics sho\wd a sharp towring

pcal in April. Thc Pcak p[iod of fruil naLuFiion ooclicd during scPtcmb'F

Ocrobcr. Thh n qhd haPpcrcd in ou ce. r,af nush and flownng wt

simult neous io olcr md undcalotv rrcc spccics Wbile lhc trunins ot lMcF

slory rre sDccics wd onc honth @lier lho fiat of ovctsstoty te s?ccics lt

our c$c trccs sucb as ,'{ri4r l/r.t ov licaa xnithiahI Pin6 rcrblrsf i flowcNd

dd pmd{ccd fruits in APril u<l Mav ehcn ttnPcnue was low Ficts Plnola

lowcNd in May -August, 1i,! ( eallichiuk4 in Artril 'lwc l'!rs\ N\hi4 in Uav'

luly. Owrcus dilatatu fam Aptil to June itr low nintall aM' whi| ilachilts dd

,4rrr4sa.ltlr in Jlly-August dd Augul- Scllcrb* during 'rint 
scasons rn coo'

lcNpcr.lc torusr,lhc lrcFnion {l nowcrnrs tN splcits is snall in cnnv sDrins;

lhis proponion incrcascs eound Jue and then dccruNs asain (Patbcke' 1988i

I.oue di /l.l99o; Kolo, el al. l99O). ln tlt prc$nL nudt a sinil'r snurion Ms

scn bccru* of similffilv in climrtio fdotor' ]-hc iivcstisatcd ler is of cool

rcmpcotc typc wilh low rcnpcEtuE nr wi't€r thot eslrictl fte rcprcductre

limins ol woody planls Wrisbt lnd Cdldcon ( 1995) indicarcd thc idpottuncc of

phenology h dctmining the l owling se&n of ! sp€cics llE tlowring

$quence ol sdetdl senera .8 Rhoddie"rrun 
^nn 

vibrmtfl conductcd in cool

tenpcrqtc fo6r in N Am6ic. (Rllhckc 1988) This sucgcls $al phcnologiql

pa&ms niSht nol chmge sienificdtlt lhoush rhe ddla of one vc!r'



Som rrccs on Y*uhidi Island flowc'cd cven in wi.td (Yunoto' 1987)

piobably becasc of difieencc in latiludc Evcrgrcen i! lvpical wErm rroPiql

Ibrcsr llower $rouehout lho year, lllhough thc poponioo of no$rins ttcc is

o$dr ct a/. (2ool) Jdcd tlDr vlrious ttc sFcics bloosed $qucntiallv

Imd dr middlc ofF.bruary lo thccndofocrobcrond nowring tG sPctid wE

Fdicularly abudanl Nund Mav This corcsponds ro thc *don of lcai

cmclgence, as llowe6 of nosr spccics wcr€ tpduced !r tbc aanc ri6c- In our

c.*, l@i thc scNon stnrtd frcm thc 60 h of Mav ehcrcbv sonc spccies

florced in M.y slch as,'l,/sr Pitea d1d Pinn rotb"rshii nd shrub such s

Junipen', MtrNine BerE ria Bi4e' EuPhotblu Catmiun Gcfttru' Optis

Polophy'lud, voldono snd viola no@Ed scqucnliallv

Durins, t{4. 2OOO, lhc climltc v6 @np@tivclv moisl dlc to ninrall

whilc in 1999 clinarc @dry' Thc phcnologic'l uctivilics wDe alnostsimilarr'

bolh {hc yc.B trom  lril to Augnsl Stccics ot sptihgospccr conPlctcd thcn liic

cycle onc donlh earlicr duin! 2000 s comp4rcd to 1999Thc najo! vcsctalion

clonorls Lcmd|cd doroant llonr Nolcnb'r otrw J M'rcllalo and Lcitdo_ljilho

(1992) slatcd 0ut lackofnlLdcn$ 'tshg 
lnnri(ion 

'on 
dry 1o {c1sc6on mlgn

bc !n inponlnl f.cto! in conlrolli!8 incnon iictl a'ivnics' tn thc iNesl'gtcd

aerlow prcciDnnlion ntc 'nd 
Jll of$c lcaves ofnanv spccius dnring dry sqen

ofTer ! gmd chaNc with clnn ic 
'vclc 

Nomallv tlan$ disl)'re scd!ftui$ ali'r

cooplcting thc lif€ cvclc During winlcr sccds tc'ci!€ 
'old 

lreqmcnl $rt rig€tes



Seminalion and spreuti.g Iion helow Sound p.ns or shooB duitrg dly

The gr.zing Fno<l m6r .@dimtcd wifi phcnolosi€l ctclc- G@i'8 bc

allowd ih mosl planls or iovegclativc fill Oncc tic sl4bs shcd ihe sc'ds,lbcv

bay bc ollowd for gnzing. G@ing of amual and hqb&@B pldt5 b'toF

flow€rinc will slowly .lcc@e fieir populadon as s.qds de lhe onlv some of

sufrival dd Egeneralion sed colleclion ca! b€ achi'ved afid frdting sasos

for slonsc .s a scnc blnk Th. cnticnl g@ins pcriod *hich cmrdinat wilh

owcrins or sceditg cun bc uvoi<lcd lo cnsuo I g@d sc'd blnl for fuorc

gcncdrion. fhc aruals us@llv fluh flo{rins dlriry ulv sprins or dunng

noDsoon scuson. RainfaU in thc invcstiSalcd aed is u'ccnrnr lor ths ldsi r'w

)r!6, rhento€ |he amount of sced P.!d!ed 6d cnc!tsence of !4dling night b'

invadable dwins diretir Yees

Th. v.8.htion, clinarc ed sil arc idiidelv clalcd lo €ach otha The

variilion h .nyohc of thcsc components nisht cawc a changc in thc other

n$Niicd comnoncnt Bv lno*inB rs oflnc tacl s Pdlicrion lbont thc lhird

frcto! nislrr be po$ibh wnhio ccnain lini$ The cxhlchcc and csublishmcnl of

a conm$i(y rctl.cB the planl rvpc and $c h$nal condilion undd whicb thc'

dcvclop. Biotic f&tors, csp€ciallv human intcraclioos' nould the s!ap{ and ftc

couM oa su4cssion oa a qommsitv or vegctrion tvp' (Grubb'1987) A

comnloity is defined as an aggreeate of living planB having nDlual rclations

rmong ftcNclv€s and to rhe cnlirc'mcnt, or I collcction ol plur populatioN



found in onc habil.l typc in onc 4a. and i.l€gEtcd to ! dc8e bv a conpcti$on

complmcotlrily ed dcpendcEc.

Sonc oa thc htjor .nvionncmal feto^ rhal innu'ncc thc vegct'xon or

pads fiercof e deforcs6tion, ovcrsrding, lrropling. msiotr and otncr 4larcd

cologi@l frcb6. Thc .ledgc elcvltion oftbc inv€stigdcd 
'rea 

vnricd ftoE l?00

to 3750 n. Thc invcsligated area as a whoh could be ch$ificd as the host

tetrpcde, sub dlpine to alPinc lvp.s. Tbc plesent studv Ecognizs dilTercnt

conmunilics, wnich .s o wholc link un tfio oaior legetalional unrts

The prcscd studv concludqs rbatlheecould possiblv be 15 diflcrcutplMl

communiliqs hlh in spiing and nonsoon sdsons in rhc area' Thc obsedcd

changcs in thc PIml conm&ili€s ae due to scsn and limc of sdDline thc

vcgclnlion. Durins nnnrsoon nant rnnuls c*cn kul doninancc td chlDsc lhc

aspccr of ibe vegearior Thes. nav EpEsenr ihc sa5oml 4pc'ls Thc wodv a'd

FFuial hdbaccod sp€.is dDosl Enained lne snc but llE prcdodi@cc of

rnNah ctongc thc commudLt @nrPosirn'n 118 recodcd sp&ics cxhibn

dilfcEnr domiMnce valnc duc |o chrsc h $c habibr condnion al difiqc

rltiluds.'lhc coN$uniliL\ caldlishcd tu lhc prcsr( sludv aclLollv rcncc( tbc

diffcEnl lcmdnc, edrphic, dcedded or *il ssges of thc n'jor vcgetal'omt

Ir aPpcdcd fitr Thcnctlcl'inu!'D4not/i"t conniunny Fight be $c

emendl of rhc orisiMl lcDperotc fotcst lhc associatd woodv sPccics ae

s(bu^ lrciu,t, Qldt^ atuta k'lis')fua hdqanna san&c" stliqa unl

vibtmuht panlqorttn: qtile rhc peMnial gass's sa 4ndtoPoqon ntuntui



It,pqata .r!ihdti@, Agtostis cahira dtd Crnodon dacrylon All L\cs Phnls e

clututc.islic cl.ncnls oflhc tenFolc @nc. Thb vcselaLion thcn shitu lo '"Er-

linus-Yib$nud .omn$\tv 'fhc loml pcoPle usc /i'd z//i"i/'a ibr vanous

urilitica llul causcd tltdcgr.d.liotr of woodvsl^-cics with h'npcNd rcscncElion

Thc hlbillt condilions 8ol modificd wi$ tbe enovd of rhc vcschlional covei

Soil Doitrurc lnd littcr was apFtntlv high uBl'r Thlmzlla-l'ihleD'stto'tiuh

comnuniry. ilcrc soilwas lomy wiLhhigliunountoforgonic maltcr' Wlilc i'lhe

dcsFded siles, bcsida sil soisl@, org!tric nard als rduc'd Tr€Efoe'

sp€.ies 4uirine low feiltnv .nd l6s moistue nakc lhcn appedoe-

'l hc cl$ng. of idtrri'r$cc fflln ltltns kt't hauh ns s*n ii fhartltr'

ClYtuePiaus ^ndmen4la'Pt'l|Dcrtodi" 
comnunilics niBhl b' duc to low

Lnility (cspe{inllv tow phosphorus) dd poor eil troisLlN onlcnrs l hc habit'l

has detcliotarcd *ith inclescd dcgndation Dcrtulilti app'a$ as one oflhe

donirdts in such sitcs The habildl co'dilion was rpparendv norc dry and less

lcdil€ as €ompled to ptcrions silcs Thq communnv $cefoe shiflcd (o 

'd"et't
De stu t) it m -,t g o n B tuJ D 6 do tli u tn - B u b e r i s-( v n od o n connunntes

Ddv,o.l@ h t lcguminous ard rurclv l)uhllblc Pl'nt lt is utilizcd as n sood tucl

sFcics. I-hc rcnroval of o,rrc' ^ 
lil(tatu n1\n Phut \rtllihia'tu lbn 1100 r'

2000 m hclPjd nichc fominB gFssldd $hicb is cba€clcriT'd bv Letc'lu-

Cypertv|inu Annrcpogot|in$-Acftetj: D'nodhh'llxrolt it and

Dcrnlolitt,tt! )eriY1rno'lon'om'nuDilics M{nv worlt!rs h{!c dcsdibcd

sinilarilcsndcd vcsclilion lvpes invarious padso'swatnd o( findin3s ag@

with rhc6 (Beg qod tuarr 1980, 1984; Husin o' at 1992: tlus$in dd lhni'



l99l). Hrjn and Rao (1990), Haride$n 4r 4l (1993) sakva and Bani!(199E)in

NW Himihyd in Arunmhal Pndcsh, Indi. Epon.d a snnilar silution

Altilude is the nolt inpoia.l factor i! dckmininS tbc v'8ctd'on tvpe

Thc chdgc in altnudc is Eadil, ellFtcd bv changc in |he noristic co6pGition

and Conmuuty seLup (Sarva sd Blnia 1998)

Wnh iturcced in alfilne ,om TOOO to SO0J 6' )bi't'Vibutnun't'M

Pddinlir-,4bi.s, Picaa-Epilobitn-Bronlt Vercsica-Sibbaldid'Poa 8d

Sibbul.tia-Astet\und ..$nrnitics bcc'nc dodinanl tt"i Abics Picdu d a

,/iru,!, wet the origilal coFpohc.$ of thc sub_alpinc forcst in Gaoea chotli

Hilh, Tic dcgmdalion of labirar h6 funlrct mo<lified Lnc vcgclalion tvp'- ln $e

disturbed h!biLl5 g6ss l@k ovcr thc dooindnce fron 3050 to 3350 m llcE

Eut horbio-l .M-,lrtonuia' Potcati a'Gctuniutu - A'hillcd Potentilla'

Jhiperus - Phleun Psaudon' t^ia -Potc"tilla- l(di"l'tit Powia '

,4gtoiis - lolyPbt:on 4nl S.tucio ' hpl'vt'. colnrnirics 'xntd Thc soil

und* 1hcac comnunitics was saodv{hv'lorn b clav loam wilh &idic pll' Ec

loN 0.38 to 0,97 ds/nl NO3-N 3l lo 72 pPn' Phospholous 2_24 ppE and

pol0ssiun 60_230Ppd Theorgooic N'tcr ind lot^l rchrblc saltswcrchi'jh'

tn ga$land conmuiities, topostaphv, edaphic facroG and dislurbacs

prcdsed Eeional va.i.tion in compcnion and $MnG of vcaeldion (Bthliv'

1988; Cib$r tnd Hubcn, 198?)- Swh fsctos ircesc divdity and

hctcogcncity wilbin connunilis $ vcu (Milchunus ar' al 1983) ln |he nrcsent

study cdathic factoB su.h d soil condilion lopogF hv lnd huon disturbsce
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dpPcarcd !o bc EsFoBible for lhe obsuvcd diflircnccs in the conposition .nd

sructurc ofvcgchlion on lhe invesiigalcd sites,

Af rhctoDofBcdori Hills.rsrsna - tercus - Ranun.ulus, P,utbonlh

- PhleuD, JnipetueMul@-Lespadiza, Potcnti +Phleun-,4chi ea,Potc,tillo-

ttn.ltutue-lolwohn" 
^.d 

Polr[on nJ,hleuntl.ontopo.liun conmunics wE

donindt. soil uder neafi ih€e cornunities w6 tudy, sdy lom lo ctay

loam, pH varied frcm rcidic ro bash, EC 0.43 to 0.70 dsm r, Not-N:r o rl
ppm, P 2.14 to 180 ppn, K 50 io 130 ppnr, hish olcanb man$ (2.4%) and hiSh

loul soluble salis (27s). Alpinc and sob .lpinc Egions in Hhalayrs ae

cinricr*i,ld by lhc cold chnulc wirh hcrvy snowadll in Dcmmbcr 1o .^pril, llail

sloms, dcnsc forcsl. drcnehr low qrhor dioridc and oxygen concenralion higlr

sol.r mdiation 
"nd 

hunid suum$ Bnh high wintl vclocilr m clmctcristi$ of

alpinc aDd sub-alpine vqehrion (Nauiyal ., al 2002). Divede ropogEphy,

olinnlc and dtiludc i,nucncc rhc *8ct!(ionnl prucrcn iD rhc rcgion (Nnlriylla,

d/. 2002). Ii ow case cold cljmale wilh hcdvy snowf.ll, high wind velocity, low

lcdperatuc, minfaU sd valiarion nr llriludc innucncc ihe vcgclotional paueren.

'l hc vcA.olion is open duc lo dclorcatation,

Sire a.d slecics ordi.alion in thc plain of fi6r trc de e prescntcd in

lii8. 5 .nd 6 rcap.ctivcly. Thce dB ptovidcd d cmcienr suhmariarion ol rhc

odsiml dara (Eisen value 0.616 and 0.405, respccrivcly Fig. 5). Sub$qu t ax6

conloincd no rurhd lscful infoubaion (Uigcr uluc less rhan0.4), tbus thcy wuc

dkcardsd. sire ordinalion (Fig. 5) rcvoled nark rcladonship berwscD ljtrl .xis

(d'sllibution of .peci€, a.d soil and topograpbic f.clo!. Thcrc wos ltghly



signilicMt correlllioD O<0.01) bolwca! san,ptc scorcs {long DCA uca onc md
ttu ,lribdiMl @sca of rludicd a'ca: coretarion co+fficicm (R) values cxccqtcd

0.5. Regarding lxca rtu; R-vatw of rhis bposnphic fado, ws conrid.Ebty lov
{h$ Lhan 0.4). Bcsidcs alribde, soitpH showed a significanr posniv. coftlarion
(p 0,05 wilh DCA axis one bu nol rith axes t o). Thc nirhrc availebitiry in lhe

shple plol sbowcd a signifiqr corctation wilh borh DC,{ fles Tabtc 2t. In
addnion lo dcsc ordinariod dis (l dd 2) app.,!ed ro bc marked influc.ced by
|olal $luble elts lnd tosonccxrcn soil DC. rtiscvidcnr troD Fig.5 thar siosof
woodland rempclric ass@ialion (r .4) nands belonsinS to a$@iarion A) arc

cicrrly toupcd rr oic cDd (DC?\ ligh scorc) and lbosc ofatpinc codptq (5-16)

sircs belonsins ro !$ocidion (B.D) on the orhq hud (low scorc ) of DCA qis
onc, Similarily in altilude mat* rhc Souping. Howwr, @ong fic arp,ne

coDplcx. scvcnl sircs wcr€ scpaotod libn tbc orhcr suggcsli.g a delNe ofnorat
dilcisily willnr rhissoul@NtiaDd Agneu t9t4),

Sit€s I I and 16 aE srrongly *paared a@m rhc Est of Ihc sirc sugg.sting
a8!in |l)e sit€-specific f&br (Dsri ed Matik, 2OOO) Sile ties ,, 3OO0 ro
3300m whilc, sirc 16 lics frcm l3OO to 3750 m whjch mishr h.vc c scd

diiliircncd!, lhc silc of ttr woodl d ltpinc ass@hlion (sund 5_10) rhat collect
thc MollMrcr @cupying $e intcnn€diate posiljon.tons drc dcs onc rcnaring
$c lan condiion ol Mrcr ind suit *lit.bihy tor ptJnl so,{h. On $c lop of
Cons!choni a pcrchnill srem is prcsenr which caBcd diltcrcnces in rtrc hobitir.
l)rr thcothcrl[Dd lXrA irrdiqrcd dhr rc find s,lsshDd nssoci.tion roprcacnrd
poor habilat lhis ossociali@ oeupy dc $Fp stop€, whjch gcneFrd U$ tuorf
and quickly dries .l'icr hinfall. Such hlbitd q, b. gencnlly clNified .s lc&hed
soils thar have poor nuld.nts.

Thc resulls rlcpicred in !ig,6 suSgcstcd it€t scvcnl spdes fouowed dre

confi8unlion siDild b lhur cvidcnl for thc silc. Howcvcr, roftc spccics do nol
follow 0E snc distribuiotr, suggcs ns lhar rhcy !E tarB€ty una|I.crcd by
urdcrlynrg bpogrphic udaDt c llorors. CoDpmison ol.rhe snc Md spdes
ord'nal'on rcvcllcd llMl scpamtio! of woodtand lcmlchrc associatioD ltom rho

rcsl .s , distincr golD al rhe Esourcc pooi e.d of ilrc sEdicnr is dlc ro $e
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rcladvc abundana of r',,6 r,//tcriaro nnd dre pe$ncc ot Buberit lrcirth,

?runus pefica, Qucrcrs .lilatata, Plr'n pashia. f",ico Wndrtn, Rtb6

Jiuti..sb Nrl Sarr laht)cttuta. IhDsc sFoics arc vnrullly obscnr in rhc rcsr oi
thc assoc ialions duc to sovc re defor€sutioo and alti tudiDal d ifercnccs.

Thc ordturtion tosilion of,,lrtur /,tdr,!1 Pi.la tnithiua, Sihbattiu

tutuuto, Trilidiun gotu,ic,ud' ed yiolo odorato suq.sr 6^ tlErc e
chai&(€rislic of nod.nr sn€ habilat dd ac allogcther obscnt i! cmnu.itics
oceupyins in rrE cxtclnc hlbita|3,ln cxlrcmc 0lpinc h$ii.r,lDh.lun alzinun,nd
Jrntpcno co,tnunis gtoN srccessfully in runolf gcDcraring dhtubed hobilas.

Tlte fequencies of fte* spei6 darcs 6 one moves fbn alpine b lenFoG
asscarrio\. Junirytux Lanh ,n shosd ,n.rtcd Fak iD lrcqudct in shrubh.d

alpinc association *hile Pr.&u o/rrtrrr show€d rhc same in alDine grasslond

lssociarioh.The domihaDce of Ctltha pal6tis. Lconlopodi,h alpinrk
LltltrLza sericen, Muba wdicil|utu, I'ol)rlontn tuplc,i@ute, pot. illa
ariocarya, RaturctlK tacta, Rotu mrcrcphyrlz, Rnn^ depalenns, Sausureo

bppa and Thlh$ $rphyllnm iocEosca tron por habiH |o ricb h.billr i,c, frcn
l?00-3?00 n low lo liSh al ud. du. ro rhe deficicncy of nutrienb suoh s
potassiun fld nilrcgcn. Conhry 10 lhc obovc spccics, thc donir{ce ot )@rjtun
eialceum, Aliu,t hunile, Adt8rce rctu,tlifolia, ,1 a@sia wparia, /vatu
butbata, Dutylis Eloncruto. Eltnus apen a.d L.otopotlim atpinn defscd
lion highaltiludc to low titude. l-hc rcndrdcrof$c spocics occupyordiMtion

posrrion rhar suggcsl o lack ofany associrdon lo tnc sitc configuralioo atonS rbo

SDdienL lt6c !rc idcntifisd s a group within ihe nnt boundary ofFi8.6.

Tlr forcmcnioncd lacn indicalc thar landsp. (stopc); edaphic faclol ed
rdistibufion of ninf.llwals by runotliru rhc main sourcc ofsparial variarion ih

lhc study area- Th*c CsonoDhologic facion dclinir $e boundalies a|rd

composnioo of commuDnies. Apan tron rhc facl th.t !E tandsspe vdilbles dc
iRlccd rclcv,nt for cxplnidry lhc orin vcgctalion ryFs. ftc coropondcnc.
bcl@cn rne rcsuhs oa clusr€r ahatysh and fic DCA ptancs pcnn a dirccl
j.lerprctaton ofscoes olsled dard iD DCA ptane in rchrion lo soilvaiable. The

lour ai@ilrions prcdlccd by clusrr rnalysis appcndix 7 drc plorlcd on ftc nnl



rwo dcs as a $aaeEd diagm (Fi8. D. Thc ordination aca may epEsenl in

lomc way rhc najor sublldle influcncc lhat afect lhe stands io tlrse dald ond

have bec! !*d by the pla rnd soil ch!@lerislics ofrhc dwidion (T$le 25) lo

discEs th€ ov.Eidins fcalurcs of d! cnviomcnr. llic inpondc. of $il pH .rd
nitEte contcnts !s a. envirome.tol faclor, alleling plant spccica a$@ialion is

nol suiprisioS bul h6 clcc Fldio$hip s'1n plst grcwlh dd gcmimtior Tnc

pEsnt analysis and a3essncd ofpalr.n and &@don along !ir$ ordination a.3
susscst th lhc nrosr iNiorlor cnlnurncri(l shdicnr and bolnddrica acrcss lhc

landspc !E aswi.lcd wilh soil rcdclior and nirralcs availability- Th.

disrribrrioo of tpecies alons ordinalion lxcs 2 is sisnilicdrly Elalcd vith .ot only

li|[lu dvrihhilily bur wirh {oil ll( rs wull.llowcvcr. il is dir'lic!lr ro rss*s Lhc

rcl ivc inporrance of ths aac|ors bul oNistcnt neealivc inteEction rcmJ

b.l@n thcsc fa.b6 slggcst thsl somc conbined aflcct arc ioponanr Tbe rcen
lor lhesc coiiclrrions nust bc hydlolosical rrrricularly lhc pNco oa rutroff

gcncnlion lnd dislribudon ofsoil €lecrclr16 in ois srudy ea (Dsri and Malik,

2000).

Snnil,ritio| rnrong conrnrmitics

Similnrity indiccs dqs nol @sider tl'c rclarivc JbMdrncc ot spe{ics. It is

ircluded APV ed AVM. PAP ad PPL TCP .nd APB

nrosl uslirl whcn najor intercsr lics in thc prcscnca or absncc ofspccies. Dc8leq

ol sidilnral, b€twcn lwo planl coFmunilics nllos @mbinira thcn inlo rn

xs{ori.iicn dr vrrc'rrion Dpcs.lr rcdnc(s rl'c hrsh(r numbcr oitlll'n(omnhitici

\egdalion rr?es In rltr rnveniuarcd dcd 
'lrrc 

scr 15 planl

cach of spnns dd nonson sctrrctu Ba$d on Lhe simil.nry

indiccs. four nhnt coDmunnrcs sho{tl srorlJriry obovc

onc conmunity pair BD  lnd DBC in nonsoon. Ucre 3oil @s silly-loan to cldy"

ldn, lMny-clay *ith orsrnic nancr l.l ro 2.9 % !.d porrsh 56 b 60 %. The



lu

comuitics with lcss dlln 60% simil8ili* wrc IJP dd PPA, lGA.nd PPA,

l'cc and AI'V ud Al'V nnd vsl'.

Thc high€r sihihi * b.tween lhe @nnunitics nighl b. duc !o altitude

similarity in nudenr.r, poxinity ofshnds to @ch ofiq which almosl had sinilar

habitar coDditions intemsof.ntrie 5 luch as poiash, phosphorous and soil fron

clay lom lo l(fuy clay t it@s wnhin rhc zonc. Tbc lost similrily dnons thc

connunidca was duc lo chagc in alliud€, clim h, edaphic and biolic

conditions, such as crosion, $il dilTscn@s, sucb s silty lorn lo sardy loin,pH,

EC, nilrarc .nd phospharc dcfoEsrrlion lnd ov€rereing. Such dift rcnes €us

chdges in nuuients srotus and lighl rclarionship ofhabir.ls lnd lhus specics. Thc

indics of simildities bctwecn pl6nl connunilics showcd hk} diftcrcnes anong

rhcnscrvca owins to rhc v&iation 
'n 

ahitudc fld biotic &cto6 (Mrlik ct al. 1990),

Cocideri'U thc scasoral diflcFnccs, il was secn lhal lhe conmuitics

BDA dd DBC, DPL dnd BDA, TCP and T?D, APV ard PEB lud gMt r

sinila'ny (lbove s0el0) boNeen lwo $dso.s. Thc simila y during sprins ed

fronson c.mnunirics nrishl bc duc ld tu prcsctrDo ol.ormon lncs, sbrubs ahd

p€Eon'.l cvcryrtr hc6t md g@phylcs. Ttr connunilics cxhibiling lcal

si'nilxli(y wcD nroinlt cohpo$d ol lnrgc .umbcr ol spring annulls dut

disapF.Ed in |he next scaon. Tlris crcalcd the difieFner don8 sc@nal sF.t

and sinilority. The prcs.nt nndin! arc in dg@rncnr with thosc ol sh$ sr /
(1991) lid Duani (2000) Rbo rcponcd thai dilTcrences mong rhe pldt

conmunitid du€ 1o ropogophy, exposurc,.dion md biolic tacloE,



Degrc. of AggrcSltion

lndividualr in a popularion nay bc distriburcd lcoding 1o thrce broad

pateru: Endon, uirom dd clunPcd. R.ndom distribution h. however

rcl.iively de in nature as il occus whcrc ths envircmenl is vqry unifom with

no tendcncy of aSgrcgation. Unilom dishjbution nay occu! whclc compelitioh

belwc! iudividuols is s€veE for resoutc$. Dicc (1152) sr'td d clin* to6r

hcs lhrl lDvc r&hcd a s li.icd ncighl to lonn I tnn of ftc foest cown m.v

fo.d r !trifonn distribulion bccluscol.omPllition rorsunli8hl whilc ttcs spats

ln pl!rl$. isgNsdion Digbl occ in rcspoDsc 10 I l-ocal habira!

diftercncc 2. In rcspoffe |o daily and $8onal wather chdsca md 3. As thc

Esult of cprcducrire pllE*s s lgStc8alion is invcrly Elated lo aobililv of

dhsminulca (*cds; sporcs, clc). ln thc study arca mosr plm$ showd

inrcnncdi0lc pnllcnr, which ws Iollowcd by lssicgoled stccics in sDrins wtilc

in nonson aggrcSaled panem of spccies *s donimnt followd bv i emeditlc

Domimnt s':Ns swi as Poa, Phkm, AadrcPogon, ChrysoPoefu

Btuka! rn! Dichmthiuk staw.d aggrcSation due to p€reMial, rhizomatous babn

md enomous nuhber of secd oui p Planls like Betberis, Dllhtodiun t\d

Za,xhotlun l$va tqart sccds lhtt lic cloF to porcnl pl6nt FunhcmoE th.v

also Epnducc vcechtivcly from b€low greund pons fi.r ale cau*d ag8Es.t'on

Thc plcsqnt rcsults e in agrecmeol wnh thosc ofKomondv(1996)vho rcponcd

similar fiodings in tleir srudy aea 'lba s.cds al Baberit l,rn,o'li"n



t)6

Zonthdylm, Junipeno dd Rosa Enaincd aoud lhe plcnt pldl and show

lildc movcDcnl duc !o lditsc sizc . SPccics wilh 8rcot$ powcr of nouilily !rc

dispcAclj sidely whih tncc wilh p@r mobility scncolly Gnd to agaEgatc.

another possiblc c6on for dc aggrcgation dight be lhe p4domin.nc.

ofannuols whi€h excn l@ol pr$u'c for a sho,t selson in a localhcd habil'r.

'nEy, rhcEfoe, exhibh a8tgFertion, .

Dispenion of pllnis ca. be usd to desclibe tbe slructuie ofan ccological

condunily. AldouCl a comnuily may show lruly rodon distribdion noe

affer o numbq of factoB rcslt in qrious degcs ofcluaPins (or @ntadon), a

rcgulaliry id spqciog, or conbinalion of bolh. Mosl otun, 6 clunping of tsources

(c.s. wnrcr. n&icnrs) lc ls ro clu'noinq ol sF-cio{. Snnih.lt el'ft uclivc F(cms

nay .lso rcoul for clumpins. Th. asilability of o rc$uEe, seh s gbud

*at6, or tlE rclease ofbiological inhibilo6 by sedcnrary plsts (a phcnoi€non

ollcd d allclopahy, (ttice,l9?4) nay iilibnother n ividu'ls of (hc spccics frcm

dcvclopine wirhin lh. rldiusoflhc inhibibascfccti bolh situation can rsull ina

norc orlcss rcgular dispcnrl ofth rtrcics.

Agsesalio. 
'nny 

nlso b€ losiblc owing to favolablc condilio$

prcvailing at ccrldn babihl and silc. Soil doisturc is onc ol thc facto6 hclpjng in

rh€ Esgreation of spccics. Species cuch as C-yPerff nivcur, Dlchdnthiun,

Leqedaa s. ceo, A.runilm a\d ltaruenl$ lod to agArcgre on moitt hbnal.

The connunnies halbourins .elalively dry and dsgradcd sits show spocinS.nd

$c individurb arc dispcrsed. Planl-plml inledclions such as conpcti$on or

lllcloFfiy or borh nrishr ds cdsc low rg3rcgntion. Crn$cs such zr



Chttro@son al ! hutltlu wcre irchlcd wirh out showinS rry ossresrtion. Thir

could bc pcsibly duc lo nllclopalhy ( khor ci ar | 9?8).

In $me connunnics soil orgrnic 6a11d wN high whco spaics wE

.ggregdled. tligh oryanic matler hdps lSgegatiod. Thc udder4loEy plants

senedlly assrcgole b.eaft loFsloEy pl&t'.

indicalor of age on lhc u$umptioD lhr! dilmder inctq.ss qirb agc. 'lhc grcdter

rhc diamckr, thc oldq is lhc tre- ti is vllid for donirdr canopy ues; bur vilh

Agc classcs *ithin. popul0tionorc thc ratio ofvoriols

oth* aI a Sivcn timc, The !s€ slructuG ba ber ucd s
ma.aScmcnt TIE didndq of the lrunk !t brsl hcishr or dbh

tlEir grcq{h $ppEs*d by lack of hciShr, noislG, or nutricnr!, nndeBlorcy rcs

ond even so{aued sedlins ed sapling ddd little to theirdiader!. Ahhoush rhel

dianclcrsuegcsc yout[ snllllrccs olicnrrc llrc enrc agc us largc individudls in

lhc c.noty {Smnh and Snrnh, 1998).

Asc prani<ls hclp visuolizc agc stflclum of a popularioi. Ar lhc

poDllldo'i ch.necs wirh rime, rhc nunbcr ofindividuals ih cach lBc class at$

chanscs. A latec numbcr or roug individuals, which cxpmd rhc ba$ of rhc

pyddid, chect ria d srwins populolion. This l.ryecldssofyounstcv.nrudly

mov.s up inlo lhc rrprcducfie age clarscs. A hiShcr Dopodioo of individuds

novine hto ttc oldcr .ge clalc chldcrcriz a deli ng I'opuldior With f.Er
young. rcw€r individuols will enler ftc epoducrive ogc clas$s, funnfd.prc$ing

thc population.In is way, agc ahuclurc cbaDsc over lidc.lnthc prcshl sludyit



t)3

w4 obsewod dat Pir$ ,dllc/tad and ,4rier p/r.'or seE ihc only fte rpccies

sbowing Escncnlins. Thc gidh of bolh thcsc rr.$ h.gcd uplo 330 cnr. Thc

Enlinin8 le sp@ies such a o,e'ca ditotda, SatE sandtotun, Ptr6

pashia, Pmn,6Nrsica, Fic$ palnata a Pi.ed lnithioha lackcd rcs4.turionas

lher wre alndl no youneo seedlings o! tbcsc spccies. Thclc *rc few

iadi\idnals of Pictu snithi.nolaving . ginh in betwccn 180 (o 270 cm at 2600 to

2800 m. 'l hc EnririnB pldrs viz. Prrus tushiu, tdix Lnlj."latu, lru"ut ptrsiut

fld F c,r patzara had a ginh frcm 90 to 120 cn. lle tocal inhabild|l sc lDd,

,1bi.!,I'ic.a, Quarcut, Prtus, Pnd,r, aDJ /.)c6lbr fucl purposos rnd for vnrious

olhcr otilnies. Tbis condnlcd cuning pe$r has E'duced lhc Egcncdang

Chashhiaid Ghaqs (1970 obscN.d dar Ptrr fd6rfgr,i having 2lo

3l cn sinhs in vdous closscs in Mal.kohd showcd Escncdtion. In lhc ptcsenl

sludy culling of lcw naturc individuols of P-,J D'r@&r,, wrs pGent wi0rcul

showing &y rcgcnention. This is bccause I'ihu! rotbtrAhii gro*s ar lowcr

ahiturL whcrcby $ce is ,nMinum hunan tossrr. Tbc cbilpnrc foEsts lDrc

bccn rmoved for sculencnl .nd agticuh!fl| purposc.

Howevcr, in our ca* rhe sie of PihB vzllichiana vaies frnd 5 ro 330

cm, Mojority ol Pt,r wa ichtunu el /tbics pi, to, populatior in Olnea

nngcland had mcnium sizcd lces which indic.led that Pinus and Abic! .rc

i€gcncnling uMcr lhe cxisring clidrrc lnd habital condilions. Hower,

dclorqt.rion .nd degftlcd cdaphic fcaturs nishL bc hindmcc in iB



Asc and lowth Frc of pl&ts stcdly ury rmong diltctnl speiet. silcs

ond clcn {ith two sinilar sizcd te* olsmc sp.cics, In Ganeo Chotti mgc, lhc

rrllcst ttg uplo 30 n wF foud betw.cn 230010 2750 n elcv.lion. Tbe jrc of

l'e* Scnerally increalcd sid d.ctased with ihcEasing allitudc llowcver, Ahmcd

.r al. (1990 !) fodd sicnitrcetly lcsarivc coRbtion b€rwcn alritud. add

groMh oft€es al ZiaBt for$ts.

Pi,ux v.tllich@M and lbiet pin.bot forcst! al Coga Chotli hills e

alvcrscly .ffuclcd by ruclvood collcdion. ll wis obsLflcd thnt abolr 1500 k8 of

Phm fullichiuna and -rbtur prr.to, wood is b.iu8 collcctcd rDd lransponcd to

d. ncighboring villagcs on .vcry rlLtnotc dry lron thk oE{ (lcNml

cohmuicrtion qitl coll4los),1lis situlion bccomcs scvcrc in wi.ftt bccou*

of l.€k oa tuel rsoL@s dd noE ned for liE wood. Th€ f@lw@d is @t only

collccred for doity ue but olso stoEd for sno*bound. TIE snlic equirenenl for

hd$ns is nct ftum |he l@al fo6ls and dgcland. Snnihrlx aoddq for oII-

s0soi feqlins h dho collcctcd fon Lhh arci. Thc ovcr cxploirdrion offuelwood

and loddcr spccics hs qu*d nor only dcplelion ol Esurcc but havc lcad 10

Homogc..ity of CoDDuoili.s

Homogcneity was cxhibited by ihree conoulities in the sprios ud live

commmilies in $c monsoon sc@N. The emlining 22 communilics wE

hcreogeneous, The najorny of the cohnunilies showins hctcrcgcncily miSht bc

duc lo lhc pe$ncc of lrgc nmbcr of aDuals .nd aldtudiml dcer.d.lion,

clinatc, $il condnions dclorsst lion, ovcrsBzing, ranplinS .nd soil eosion it



lhe invsligated a@r. Wi incrcasiog allitude helelogcncity occured in Eost of

@DmuDnics e.B. I'inntctpatveqb(u, Abi.vlitrt!'vibumum tad l'ie'

Ep i lo b i u n - Brc n6 Commwity.

Climatic difercncos iu 1ne alliludc shows th.l in lowr reachcs from I 700

Lo l9OOm sinild habildl coniitiotr mrc sccn i.c .llitudc, sil condiliotu wrc

smc llul is why rIc @nrmunilics wrc honosc.Llus, and lh.n in uppcr uchcs

fom 2900-30500 homogcncily occumd due 10 simild conditions such ar mtue

olloil, orgaaic malLn dd lltilude. At 3?50 n honogcociry m obe(cd duc lo

loq nunber of sFci€s (8spp). In ou c*. Raunh&dan l.w of fEq@ncv is not

valid dN !o sevee dclbrlst lion drd Crazins,

'thc horoScncous natue ol communnics ws a$ibutcd to fcw spclics thlr

h l u lorh distibution in tn invurlirrtd iB!, TlErs src olnosl sioilf

cdaphic condilio. such N soil hoislurc, dcgroc of elosion, organic nrallet ond

nuuicnls 10 matcs ! unifom bbilur. !r the invcsligatcd dea $crc wcE

diftcrcncs in sFo€s conpositDn. ln the losr alriludca spRi6 kF hoE a

oonparcd lo higb .llitudes whcrc thc spccics wcE lcs which could ool ndkc a

dirlcrcne in highcr allitude.

]}is sitcs lic aitbin fie sme Scnc6lclidare and hovc sidihrclimatic os

wcll ds soil conditions. 'lhc,ica is dislurbcd vhioh rcsult in Inotu splcics in the

cl6s A lo C. Somc of thc agc ctoss Mre nisug in lhc invcsljgatcd a@ $iich

n duc 1o defo*sluion, hunrn pEssure ror fucl purposc.

l^ spting Thd"ela-Crpa uePi,N, Duphorbia-l'hleunt4 ekcsid Nd Po\Sonun-

PhlaunLlemtopodiM shoqed homogcreity. Thc* codmuitis hdbouFd in



1700. 1800 D. wirh thc cha.ge in altitude codnmilics dillercd. Thc fitst 2

conmunilics occred in moisl lenpcmc anc whcrc diffc4rqe of hcighl wu low

d@ lo which th6e sFcica sE honog.no$ *tile lhc thnd onfruig B
prcs.nt in alpine zone where sp6ies divcrsily wer low leodins b honogcncous

@ndi$on. Sinilady, in fto$oon live coDmurilies in ludinA Jhpento-Ildtn

l;Jrcha (4x.1700 n), Bctuqiyl*wdim-hmtis l^h.l9oom), .nd lh.n ia

L.spe.Labfoa-Ftu&tkt ,!oa-salir...{bicr (AIt.2900-1000 m) had low variation

ii llriludc lhat is why tbcrc comnuitics wrc homoecNou. Soil condiljons in

espccr ot InperutGPinBsoEhts a$ Berbdh-Daskodiud-'tq.6tis *E
sinilat, Senecio-Buplcurun conhunity (/\1t.3350 n) showcd honogcncnt

becaus of low nunb!! ol srecies (DuEni, 2000).

Div.Bity rtrd its conpo!.rt3

Species dive4ily h an inponant eh.!.clcr ofany vcg.tation, Ir not only

rcllccrs r. beahh oflc8claLioo but lle irs poriucriviry. ldex ofdivesily h rlr

n€sut of complcxity ol fom and tunctioD wilhin I conmunilr. lts prucis

mclsurcment lcads to undcrsranding of ploccsscs involvcd in $c develotmcnbl

chlnscs lnd orsDia otr ofcornuilics (Shlukai?/ z/.,1978). species divedity

oaan ne! is rhc rcncction ofdirced fucrot suclr a ovdsrdins, deforcsblion,

cnvionmcnt.l sllcss and susccptibility of spccies to thos fadoB which low6 lhc

sp€cics diveBily (Willoughby, 1996). Spcci$ divesily is a func on oflhc nunbd

of speics pcc nr ! givcn aEa of rnc cvcmcss wilh whiri tlE itrdividuls N
distribulcd rmons spcciN, stri and Misn\ 1936 slard tlnt rhc u0pcr pan olhis

sludy .Ea on both NE End SW faas had lowr spccils divesity s is evidcnt by



thc ncgllivc cortchtion wirl allilrdc, Nqvc hclcss, thc Nlilion wtrs nol folnd

sigdificail (p> 0.05). Simildly OhsoM d /(1973) llso did not obervc ey

sisnificd rcl.don bet*ccn spei* divqEily fld aldrudc. Sin@ thc slods on borh

sloFs e almdl ar the sme allilud. ed have mixed fotesl, theF mdimum

dilesiry indicares inlem€diaro succssionol suse (Adhik !i d, al l99l). Species

div€Bily is conlrolled not o.ly by habiEt condiion but !l$ by thc inlet clioN of

lhe componcnt sp@is (Ohew 4zr(l9?3). t w diveNity ofvoody spc4ies *a

npon€d in forc$s of C@k lslod (FEn*lin and M€nin 1992) GEcn &d

Kaufinan (1995) srat d rhar in ungradd dry and noist m.adow communiries had

significetly lowe! speci€s richness and dive6ny as @nrporcd with sr@d

omDutrni*- In the mcl lEvily 8@cd conmuilics, lrazin8 disturbd@s

incrcNd rudcdt md conpcrilive rudcmt specics.T h€y @n hdql lh.t in0ueftc

of herbivory on specics dive6ity a.d cvcnncss v!ry frc6 onc cortdlnilv to

rnolhcr and lluL basin nnrugoncnl rclodrncndatioD on onc conlponcnl i8not lnc

innercnl @nplcxily of nprian ccosysrcn,

It I ob*d.d thlt in sFing thcrc ws ! hisl spc.is divcBitv in th.lowr

.lritudcs (l7OO m) duc b moe spccics whilc divcBiLy Ms low at nighq.ldrudcs

(3OOO m) duc lo lew ounb* ol spcoh!, snnihr lindings wcre reponcd bv

Colinvau (1991), Malik e/al(1996) lho reponcd situihr findinrs in Ko i@d

Bhinbcr hills. In sprins divcany vos posnivcly .omlstcd wilh sp.cics richnc$

and nalu.ily dnd ncselively corelatcd wilh cqunability whilc in mon$on sp€ci4

diveNity wrs conclated {ith spccies richncss, cquitabihy und sPecies maluritv

Thc invcs euLcd diea is sclercly ovcrshed dnd lGol inhabilatrls ihal Ednced



vegetarion cul plets. The olj*ped low sp€cies divctsily in thc Gega cholti is

duc to dcforcstation and ovc€nzing, collcctio ol ncdicinal plants dnd quick

dieppc.me of muld aophtaic dd b€c.use of cold edon of lhc q'ccics.

In a deeddcd ve8€talion fcw spccies cao coEPctc 4d complctc life

€yclc. I hus, fiosc, which equirc. bcthi habilal in tcnn ofsnade,light' nutrionts

dd Doinle, @ usually ercluded. ln .lc86d€d open wser'rion sun iole@r or

loving spccics, which Biuirc low noisturu, lov hunidnv misbr do bctlcr' Tlis

€duccd tE species divcuily s robci of siophvts rcdlccd dd this lgrcss {il!

Malit.r,/. (lD3) who Npodcd that in dugndcd lcgct lion sln Iolemnl tquirc

low noislurc a[J lo* hurnidiLy i'1 rc Kolli nilh Dnonin (19,9) obsdcd $at

sN.isr dircsiry .t crskm dcicn vcllchlnnr incrc$cd virh incrcrsins lhc

hunidny. h ou 6e, owellnnS, d.forcstation. &d t bpcmtuq and ercsion

nightbc soF€of$c factors rcsPon$ibh lbr the obsedcd lowspecies divcrsilv

ln somc l@llnics v€ry high sp€ics divcnilv @ Mordcd in moisr

lcmnchlc 7.nc of oinSa chotli ltills Malik ct .1. (2001) whilc eponinS

legctation of Dao Khun obseP€d high spccies divo6iLy ir thc upPcr e0chcs whilc

lowdivcEity at lowr illiludc Kh cl ol.(1r99) rcDoncd lo* sp€ic. divcBilvd@

lo fcw sp@i6 md nrc$ftl cnvnonnuntal sr6s. Shring ollimitcd Frcucs bv

ssocirrins specics h poponionally rchtcd to tbc dominance of sPccics' which

bc@nes cl€{ due to low dive6ity, In ou cd sp€i6 divesitv vs low dE !o

lcss nurnberofspccics in hish.raltnudD ond hish divcanv dlc !o high numbcrol

spccicsin low! lnudc.



Thc diveEny of specics wls high in lhc ltc ldrtr in lhc niddlc Parl

(2500'2800 n) of altiludinal glldicnt. ll dccca*d bolh tosd lo*r and higher

altitudes. Howcver, /'r,6 varichiunu und lbia! Pihtlrow lorest occupyi.g the

niddle ahitudindl 2onc bad low divcsily, lI llh cdsc. low{ (i.c. 1700 m) and

ligher alliludinul (]000-3750 In) bclB arc cluncldzcd by scvcic clinotc !iz, rl

Iow alliudc lempcrotu!. wds hot with poor !1iD lall whilc al highcr ahiludc cold

knpenturc ahd $ow flll rcsriclcd $c stccics numb(b lew.ll is obscryed thal

$vee clinai€ k*ps lhc species div.rsily low, whilc in the favonble clinare wilh

lish ninhlt ed mo&nle tcmp€Fturc favo6 $c divcEifietion ofs!.cis The

Esuhs arc in linc wilh Secno rr /l (1987) wno rcponcd $.1 in Kunaun

Iti'Dxhyxs trrc divcrsary.flDc hycr w$ hish.r, $hioh dccrca\cd both !l lowr

and lppcr lllitude. Sinilai, wnh incre.sine alitude thc avchgc rce h.igl

Plut divc6iry is innuctccd by chagc in soil (ype, dFidsc, nurrient

status and clevation crc (snirh and Snilh, 1998). In rhe prcscdr cas div6itv ws

also iofluenced by soillypc, nulricnt surus ind el.v.don i. some connmitid a1

l?00-2000 m soil wN silly-lolm lo cluy lornr widr 0.l6ppn phospborus ahd

56ppm polassiuD whilc !l2OOO-I0O0 soil was loant and cliycv wilh o.4lPpn

Flrospborus lnd 60ppD pola$iln which mnkcs dE diforcnce*ith tho incrcasein

altilutlc 1-bn 2000-1000 m, Our llndings !!c in linc wilh hini A coEmuntlv th!!

conhi'$ i Icw nrdividuuls ofrunysltcir$ willhdvc n hiElErdivcait, tban willa

comnuniiy containing lhc sanc iumbn oi iDdividul bul *nh non of lhem

confincd lo a fet sPcics. 6d lhis is wh.l hapPcned in the Pesenl studt- Malik .r



llJ

al (2001) obscrved Lllal leSclalion of Kotli Hils had a lo$€r speies divedty in

rl! hiehcr alliludc (900m) lnd hish divcrsily io thc lomr.ltitudc {700n) duc to

low ninfall and hicl tebpcnnF. Divc6iiy is dcfinncly alT€cled by climlr€ *hi.h

govec thc dinnburion of pldis .rd ftur lhc dcvclopmcnt of @nnuirics and

Toqsend d ,/. (2000) sr cd thor sp.cics richncss inceses as cliolti.

varislio$ dccEse. Futher, ifhiSh ploduciivity is corelatd wi$ a widc @se ot

avdilable resources,ir leads todi.cE*c inspecies ricbn6s. The species {cbdss

was highc$ during strine thal d4rcasc<l dorioS mons@n. In spin€ thcrc ws

dbrndorcc ol muls duc to which spccici riclnc$ incrcsed whilc in post

ho$@n sc@n most of ttic dnuls lnd lcopnybs dGappcarcd lh.l decescd

sFci6 richrc$. Thc hisltr ,!lw of lFcic richftss ws E@rdcd toi

commuoilics of noin |mpc6lc h.biLl, which had rclalivcly oPtinun cliDlli.

condilio.s bei@en lowd nnd hiShd altilud*, PothsaBthy ed Kanhikeyan,

(19t7) slaled that sp€ics nchncss, shnd dilcrsny and divctsitv indiccs

coNisrqnlly d4re6ed wi$ incF.sing sizc classcs ol woodv specics mging fom

30-180 cn ginl. In ou sse speci.s richnc$ lnd diveBiiy indics frcm 30'210

cm Sinh coNislcndy d@E4d wilh itrcr.sing sia cls*s ofsoody sP€ci*

Thc pent 3rody show.d $!r wsctslion of noist habihts *a pdchv ond

rllarntcd in dist.iburion.nd lhis niSlrt l* fic t :$on lhrl hish valuc for snecica

richncas occnnEd. fier wa m iturcls sd a dcced. 
'n 

sp.cics nchncas ic.

specics rich.cs may b. hishcst ot in$ancdinc lcvcls of poducdlny. h somc



cdscs, ir has been po$ible 10 rcldle sp.ch richn6s lo the spalial h€krogencity of

Dquitibihy rcsouE€ is dic anolysh rclrlivc abundance orcomPoNnt rdo

lnd is inpotu( lo land 1had riclrcss in vcsehiion (wcsL l 993) Thc pescol nudv

sho$rd $.1sprhg connuilics cxhibilcd moE cluilabililv value rhan monsn

comnruniics. l])c rclson nigbl bc lhnt innuals wcrc in ahurdancc during spting

scson, A high€r equitability nay caul in highlv shble c.vircmcnl ovd a

prclonsed p€riod of dde (Shaukor and Khm.l979) .lr appcac thor hish

cquitabilily volue has si8lilica positivc corelalio. wnh daluritv index

siNilurly vujDovic ./ d/. (2002) sla(ld $uL tlE nuxirlum planr spccics divcBnv

occuncd !l nnedlcditle lcvcl of dislltbuncc compdcd with low lclcl or no

disrurb.n c lor spccics iclmcss rtrd div.silvindd. SPccics divesnv dccEnscd at

hish lcvcl, cot'lnat with ncdium lcvcl of disurb,ne- Low sp'cics divcail, in

udbortcd and lighlly gnzql quaddl wG linked wid hieh abudn'e oflh' l'tc

succcsrion sPccirs. Tlr sncwhll hiSh{ spccics tich'N obs@cd at hieh

lltiNde disturhed signiicelly HiSh$ total sFcies evemes at hitsh disturbfcc

lcvcls wf rccordcd il high lclcls of disffb$cc Thcefor' lhc highc! lotal

spccies div.sity at lhe high lcvel ofdislurbaocc resulted frod 1e hiSI cvcMds

ol{ rcluL luly vnlllDndbcr olsPucios tow sPcoics dilcrsit, is rulrttdv iound in

higher lltilude sh€re the spccics nu$bcr ae k$ and herc the plad @mnuitics

.rc undi(lrbcd. Pl.nly-Trburcli cl rl.(1995) tuPrlcd n'xn'u'n cxolic st'cics

divcFny at sm€ i .6.dide disturb*c l.vcls

Bionas is a nelsutc of csouccs of t connbitv ehich is ftd uP in

difteNnt spccics. vegotalion conposition

indhltor ol$c speci* iopodancc {irhi'l

cu.s!aDd llcdori Hills thc !bo!! Srouod

w$ 212?5 Kg/h for 1999 !s comPrcd

bascd on dry sci8bl is onc of the b.st

u plmt conmunilY (Boihm, 1989) ln

bioNuss production on 
']rv 

nurcr b,ss

lo 12714 K8A in 2000.Thc lc@tdcd



bionss wf quite high in anouDt wh.n cotnporcd to amual prcducrion or orhd

plnccs sucn $ dillsNnl pur$ ol ad Jannntr lnd KlshNh, M.lik,2003 nponcd

19250 Kg/h produclioo lioN S4saw0y{

In thc ps.nt study, poducliviiy during July tnd Augusl 1999 was hislr'

The honlbofJulybld lhe nlxiftun produdion duling 2000 1hc shrub

condbution lowardr llc toulyield wos 5585 Kgl {nd 9662 fu for 1999 md

2000, rcsp*lively. Tlis w6 duc b .ain in lalc wintct dd €a.ly sFing in 1999

(lhc lolal flhual binfallfot 19931o2002m 70t.l2mm which M Oc hi8h6(

rccordcd durins rhc pc| l0 tcd). Thc lolll ninfru duins Jun dd July ls

75.96 and 166.30 rnm lhor pruholcd rhc grcs$ of $c v.gctation a'ld hcrcc

iftre4d thc pmderivily, This is uu hcrbagc prcductititv, bcsidcs odrer facroq

ws lincarly rutalcd lo lhc uDnual peciPihtion (Sdholcs ed Bakct, 1991)

Sinilarlt Shffiugavel dd Rd@thiM (1993) 4on d in l Pnnarv

Foducdvny ol mgclands u3 hi8hc. in *l *dons $!n in dc drv dd winlcr

scNn, Same lEnd Ms obePcd in $c Ptcacnt ca* as tbcc vas. dcclinc in lhe

hcrbagc prcduction during dry und *intcr months. In wi.tr mosl oflhc tlanls

wcrc domant, On lhc rvcrdgc Joly dnd AuSosl hid lligh poduclivilv duc to norc

diniau. The poductivity was moe during 2000 in Mav (3460Ksnr)' June (4101)

KsA July (5985) Ks/h and August (544E) Kdh wltn comparcd to 1999 in rhc

stunc monl!ts.llowcvcr, difftrcnccs wsrc grealcr in dry Dlltsrvicld onohg both

thc ycals in Oclobcrduc to low din fall (36nn) As d wbolc, tbc prcduclivilv wG

hish ii 2000 than thal obeP.d ir t 999. In 1999 6in iall *4 low as conpdd to

2O0o(IOOlnd l6? dn rcsp{clivcly). fbc dccrcusod puiucrivirv E@rdcd dsi'g



1999 wis pnb0bly drc lo lonu dry spcllwirh high (cNnq!(utc which t*rllcd in

IJoor growth ofvegclation rnd cdrly conplctionoflifc cyclc dudng late

scprcEbcr. similar findnig, wcre rcportcd by Akbm d/ d/.0994) who ob*rycd

thol high dry mancr poduction cnb.nccs duc to Ein rcccivcd in 3priog and

sunder in Maslug and Tohagh dngelands.

stlndinB orup ol hc.baceo!! coNponunG DqlkcJ duriDg Mdv. Yousafc/al.

(1996) rponcd Ddinun p'oduction of lubaccols bionas in Msv due to

nodcBrc t np€61urc ad moistuF. Sirnildly thc bionbs of he|bac@u speies

Falcd duing luly and Augusl io thc pasnl study. l-hc amlal hcrbs Prindilv

conrribured (owads UF robl productilily th.l .pP.ur nosdy duina Atdl dd

May. Danin (1999) llso concludcit dEl phyb d prcducd bv amoals was hk!

on ged dd deP soils. tl wd ob6cdcd dat oom.ds &d laal pcople @llel

ncdiciml plan6 fo. the l6st fcw ycs on conmcrial $alc and lhis had g@llv

rcduccd planl poDulatioroad.sircd sp{ci.s l'lul3 vcE duSout including rhc bulb

which csu$d pcrm&col loss of such plnn$ and lcads lo decE ed Sdsland

asourccs. L,iu.i,/. (lrt6) rcporkd in.rclsc in dcscnific.tion duc lo onr

cxpolirarion in Chiu. s'mila'ly, Ilu$ain d al (1997b) oponcd t\ar s@ing

dNrca$d dcsinble planl sF.cics ii rhc poslurcs ii Nrsitlbld Hcrhivo.v bv othcr

glmrs also affcc1 thc poductivity, spqci€s compositions and slsbililv of lhe

conmuoitios (Wcst, 1993), In lhc lsenl casc gosscs co stitutcs lboul9 - l0%

ol blrl dry mr(cr yicld !s obxurvcd d$ir0 19t9"?000. Tnc plvloE.s of era$cs

was 2% gealcr duting l9t9 $4n nl 2000 ftcro was dD ircre$c of 5' 12%

during Muy lo Auglsl; whilc 5% docrcisc was rcponcd in Octobcr,l999.



 lduusi annurl sasss such nr ltrund^ t.ttottrt ttl'J I'M aD

duil8 carly sp;ne, thcirbiom6s conribudon wds low duc td thcir snall size of

plmls ild l€aves (aboul4-6 om hcight ), Likcwite , ,i/grcnlir which is 2_6 cb

had litlo conkibulion duing Junc !o Oclob$ Thc soil in nout'inous arca m

senerally lhio and unfcnile thal also rcducc tbc si& and vigor of plant duc to low

waler holdi.g capacily , loq otganic naner and lo* nullient This could als be

Peez and Fnnsi (2000) tr cd tat in Arsdntina bios6s below codd

rlloeion of ncl Produclitity inccascd wnh aldlude ln ou caF bionass

inc*dcs fron Mly to Junc and $cn sllrG dccliiing tton Augusl to Novcmber'

Bdsn & Ftugi (194) rcpodc{ al losr clcvation, b6ckgoud drv nana

ircrl*d lincarly & abovcgolnd dry mntrcr &crcls€d cxponcdjtltv win

ele%rion. ln ou ce biond *Es bigh ar thc ba$ (l l7l ? ks/h) ar 1700 n 10

2O0o n, 9651 ks/h rod 2000 to 3000 n. 27?5 k8/h ftom :1050 b 3300 n dd

2??l le/h frm 1350 lo 3700 n rcspectivclv

Sroct(nrgLrrt/CrrttnreCnt .ity ollhng0lrnd

Nyasansa'a and Ndlola (1995) sblcd rb'r fo6se inL'rc of smzhs

aninah dife$ wi{h body wcigb! fongc quaiitv lnd uvailabililv Notnallv' 5-7

hou6 ar rcquied for animal ftcdins which slliis inlo idensivclv edlv momins

and lde cvenitrS icedins p.tiod. Chzitlg timc dct)c ds oo occcsibilitv or planl

pans, lvailgbilily of to|al fodgc an.l qullity of consumcd dicr C@ins lim€ s

rcdued whcn Sood qualiLy of fodgc is abund0nt h sG obswed that gcnduv

I o0 ro l50 dim.ls in mixcd h.rd 8m4 in Oao8s and Bcdori Hills dtilv durins the



8eq'ng $en. Ac@rdina ro FAo(1981) esliorre orc nr.Fge Equircnol is 6

DM.Kg

Annul DM.Kg

JG ]5 Kg l.8lg 324k9 10 22680

l5-40 Ks 2.1tg 486t9 J00 145800

425 Kg 9kg I620kg t0 8r000

450-500K8 13.50 kg 24l0lg 40 9721)0

4860 37200

Acording to rhe USA econnendarion @ge uriliadon lde! h 30 ro 40% oflcy

spccics rilh 130 lo 300 nn aeut prccipiration tor stuub slcppc vcgcl,lion in

scrlidlid cgion (H.lcchck, It88).tr mry rcach up lo 50 % uritizdlion of hnsc

durinuhish poducrivc y€& rnd rcduceddmngdO penod

h ws csrimarcd lhd Cansa aftt Ucdoi ,.nccland prcducc !n avense of

2?219 Ks/l offonge. Ilorevcr, bascd oi lhc Dlmbd ofaninrt s@ing in this

arer fiey would rcquiE a fodSe amounting lo 3,45i680 Kc pcr day. 
,lllc 

data

suggcsls thar ftc avrilable forasc s6 instrmcicnt to, tbc ?rc*n( stocking ratc_ tl

's 
cninated that rhe avaitablc {mounr of foegc in C.nga md Bcdori nngcland

could insufficicm fo.60 shceprr, 50 eor&,h (t sh*F9 AuF, od tor 24 bulrabs

ounng 3rcwhs s4on (May ro Novchbd). Wahid (1990) Eporlcd O.St AUM,S

capac(y in Zdrchiand Tonagh rmgelonds whcrc ctimal. is ofdry tenF&tc ly?c



with $vcE delbrcst lid ud ovcrg@in8 rhd lcads to low biomds. ll0$d on our

obscdations, n is suggcncd (hat lhc prcsonl d)sc ir bciDg ovcrgru4d thal is

trdvc$cly rllcctirs ils prududivity. OlcrBnzins Dot only ciuscs conp tioh of

soil, bul n.y Fmdc pal.lablc plant covcr md open lhc My for d$lructivc

qosion *bhh is seen dcrywbee in thc ihvcsti8.tcd roneclsnd, Thc rdngeldd

healfi is lhc dirgc 10 which the inlegrity of soil ud ccoloSrql pMcs6 ot

d|8clnnj ccosystcnt !ru ennrnil{.

Major laclos influcncins rancc aninal nudionol stalu includ. lr@king

nre, gdzinS ststcm, lypc of foagc aFtics, lyte of aninals &d *Mn of us

(Holechck sr dl1998). Hu$ain and B.dsh.h (1998) s1a1cd lhat groin8 .nd ovd

cxploihtion by local i.iabitanl ha cau$ed degmdation oi palalable resouccs in

S.Wuirblar Almcd €r ol (1998) Eponcd $at prclcccd unils show donituc€

!$@i.lion ucnd of grassshrub lind ond woodland, espcctivclv in Altock

Conlr.rily, unprolccled arcN de8rldcd in tems of w@dland dodinancc- Il @

obscrycd $a1in thc inlcstigalcd aEa non Pll ablc spccics such s /''alar^ &d

.4nlo inqea*s id olergrazed mgelqnd al rhe cost ol prefened spccies The

lindines @ in aeEencnl *ith lhos of Husin and Chughlai' {1984) eho

t.poned lhal non Palatsblc plbts tas become doniinaDt due to olcrgdzmg In

QEla, ln ou cse prc<luclivily wd hi8h fon Mav lo Augusl lhen il dcclincd d@

Lik.wi*, saleem (1997) rcPotlcd thar protcciion enndced the bionass

tom 8l lo 151% in  sgha6, Kuch Mulai ond KtEz Kadi arc! In tnc

investig cd arca, lhc pldtr PE*nl vitlr in lhe lhickcrs of shrubs had hiSh



bionass- Thc l@at populalon otadjoi'ing @as depend lpon 1nis EnBcland lbr

$eir fucl wood requicd fot rcom bcltir4 dBing sPri.g, as thqe is tro odtd

tacili(y. Tbcy uproot almosl every phnt for thcir hou$hold n€ed irespcctive ofils

folage o. nedicidl value prctecling trom eDzing has increded biodjvcsity a.d

bion.$ in K ak valley, Balochisld {Mon dd Rchne,Ir9?)-

Bcllc. prcductivity cnn bc obscPcd inrnaeaifil is closcd for $nc vca6

wirh thc co{pcdtion ot l@ul inhabilanrs. This is a sreat .ced for impDvi.S

$ngcs by ndopling scicntillc nc{sutcs as thh aEa bas srcat porcnlial fo!

inclcasing lhe biomlss production, jmplovcd folage qulily and Ploduclivitv wiltt

niol,.rly mNlgcd er.tnB syslcd. Thus, il b.comcs inpeEive lo consctuc the

e$!rc6. Ashlaque,2003 eponed thal in S.N@ hilb rhe foBl s clorcd lo.

,ivc ycrs Esultinsly bion.$ vle imprcvcd wnn lhe diio oa l:l ll is

sconnncndcd thol lowsbckinS rrt duting gowing sqsons 
'nd 

nrodcratc during

stdng byjudicious propc.livc6tock m.nascment tcbniqles will inDrovc rdnge

biona$, sp.cica divesily dd ranSe cdrry'ng cdpacnv

Palatlbihy efe6 ro $c pla.l allributcs which dehincs ic &ccpr'bilitv

by !.eing mimals. Checkrjslics oaPlaol spccies such as chenicol coDposil'on,

gewrh stag., cxtehal ptant fom 8d kinds of planls afi4t the lcccPtabilitv md

riay slimrlalc sclccrivc lesponscs b, unimrls or nnv prclcnt tlon 8rorng

CanSa chod and Bedori Dngcldd h tnclv swed bv c'ttlc, shcqP atd

goar in frixed hcrds foms. Thc sdzing sca$n codncn€s rtn lbc fid wek of



May dd last up lo Oc cnd ofNovehbc!. Dus lo rr.dnional gmzing ,ysleh no

mrnlgchcn( is nricliccd. Tnc lcsct lion isconsuhcd by rnzimg livssrocl 0s and

when produed- ADuals lilc ,ltul,opoAo, nunmi, l9.tu batbdto, Br@hiaria

ramsd, Btu,tns rectorun, Cerchtus bilorts, C rEiJlores. Cynodon .letyloh,

Dacrylis sloncratu, Elln"s rcpehs, fcsttcd kodesa, raelcia n'a.runtha, Poa

amua, P. bacteriana n d TheDeda ahathe.o energe ficqlcntly duing corly

spnng. Howver,lhqy @ quickly g@cd by livestock within a shod dualon

cvcn hcloE rhcy colld auain msturity.

Sinihrly, ! lalge numb.r of gcoptytcs spoul in edly May bul haldly d

lcw can rLach to thc nowcnng shgc cxccpr llrosc foond widin spiny rllnts or

thi€kcrs sKh 6 .,rlli,D ,ur,la Cypripuliun' codiAetud, vulcriaru, Fntilluia

tutt.i. Kelcriu nucrunthn,.his let!!, Phlcunr olPihrh lnd Tili.liun

Cnzing lnimals tdued *oody plmt cover and dccease scrub

encoachmcnl. l lo*vcr, te inplct vldcd wilh srdin! unindl and woodv

spccis involvcd.  mong voody spcci.s, orly Pinut \ea i.hiafu, 4bic! idtuv,

Picea snihiattu, Quct.u.lilatat uiJmiPerut cDmnunis qcrc lcdst bmwsed and

thcy not d ndgcd duc lo thcre unpalahblo na,x\. Dlenodiuk, tkiiiloruh

hb 
"rm stantlijlontn a.4 ln t'so/ir, ,c,az,/,, wrc scldoh sraad. clttle md

goaB prefe.l@v* ofDsruor'ilz, vibt,unt, aan In.ligoJaa l nbatd uol 1999

at ltaly rcpoflcd dr.l ,/2..-,!n ,/ril16 {.s nralkdly brcwsd !trd danagcd,

wbilc on the contrary ,r/.r,vzt hylot utu - vrci, Rhadodefldroh t^11 juniPetus



Tbe liv.slock pefened 75 % ol lhc atuubs in Goga dd Bedod Engc

which mnkes butk of dEir dict *l$ on dod.g May !o AlgNL Whilc duinS

Scpl,nbq 10 Novembd 25% shrubs nlkc their dict. The av.ilability oftElat.biliry

spccics decrcsed in scptcmbd - Novcnb* Thc aninals wcrc loEed to comumc

low quality of fmd (i.e. al matlc st!8c).

'l[c occuftre .nJ eowth ol shubs is nlpdircd duc to snznlg d carly

sr^& ot liltr. Llstragal^ Jlotidt!, D^kadiukt 
"rtliJlotthl, 

Bcrbuis |tcjutt,

Lcspediza seric.d, Mt\lne aricuna, Minuurtia kash'nnica, Irditafun

hekrhthu, vibutnuu stlrdiJlottm, Rdtu htucfop! d and zanthoxrtun alatun

dc mosl prcf€red shrubs by catile, shecp and goals in rhe aEi. IrEs bave

b€cone stuled with dcfomed or cstioD titc onopy.

TtE$ finding e in linc with lhosc of Mobmn.d (1989) who rctoncd

thlt Lespediza, Indisotata ed Arcf.rr.hrubs Ee equluy prcfcnd by lives@k

sxch ns goN and shcup i. othcr rursclatr& h ll.an. llunhcnore Tha'r.da

anatltera, HeteropoAoh cDnbrtuN anl Chrytupof,on 4lcrert wcrc prcfcrrcd

Rmg€ vcgctation di(Ics Srcutly iD pll.nbilil, nulritivc value and

prcductive abihy. Croing uihob elsct th. host palatable pldt fi61. A poor

ndlgcncnl lbeefoE, sulls in dF cootlct rcplaccmcnt of s@d quality fongc

pluB by low qurl'ry or no&prlahblc plmB such d Sz,io.o..! at{l Juni\m.

Thc finding asEc eiln tno5c of Molit cr z/ .(1994) who rcponcd rh.l

dcfoe$ation dd ov€ry@ing ns pr'lolqj thc domituce &d go{4l of non

Drldlblc sl'ccics such !s.vr.?.?.?. rrlqnd ir l)hnkDL rhc ftxnovrlofilant



aho caused acc€leEt€d soil erosion jn lhc arca. Undcr heala gEzing qod.d eil

wn pnscnl i'r rll ovlr Gnnsa and lJcdori hills.

tabkbility of givo planl sp.ciss for a given livGlek ryp. changes with

thc $ason or slagc of maturity, Cbsses ,t r|t carly slagc of groMh orc hiebly

palat$lc duc to lh€n high .ukitional con(cnc. Bur when ttcy bccone dry ahd

y€llow $en nukicnl conrenr dccRrscs. C.ltain shrubs and ftcs $at dain then

foliage during thc wi.tea nay @nlinuc ro bc hig y palluble.

Tlr palllabilily of plan$ dcpcnds on nutrilioml nccds ol animals. lr

d€clincs as nccd arc mc1 {Provcnza, 1196). nr $c prcscnl study, 18.93% of

nolcrrud spcciqs wcrc shon livcd rnnu0li. Ollhctu,9.46 % uc {vuil$lo durirrS

c lysprinsrnd & N.!ini.g9.46 % durnrS monsoon. l-hcplanl prcfcrcnc€s and

lad scl{cLion ol livcsl@k shinc! wilh llD pmgrcss of sQson fon spring 10

nrotreon, Ihc preluucr lor lrcrblccous tDdiccs w$ nishcst lu.ing Mav lo

 ugrsL rlrrr rlcclircs ftuni ScplcDrb0r ft) N.vcmbcr. lhis sas wcll cotrcl0lcd with

rhe avsildbility of gnsses which inccaed frod Mat to Augsl lnd thclcafter

sa'lually dccruiscd durnrs ScrlcDrb{r $ Novclrh-i /liturrir {/r{a (c,.rflr

hi1on6, Poa 1ttuw, Poa brcteriatu, Ur@hlM Po'icoid.s. Crno.lon .lacrylon

rhcltlh gla"retutu, CalahagtuNtit spp Thcm!.la anathatu and Inl2e,ntd

.ylrr.r'i.u rvcrc oros( picfcrEd pl.nN fLoN May to Ausu$

Lcss pnlatabh g8ss slch s Sd c.hItuht vonkrncuh, I'h4taris thihot 
^rd

Fev,.a D,./err, iiceded in lhci| 4cuftncc and 8loNth in lhe tu8c bcque oI

less pefcrcnccs by rmu s- S.lcem (1993) and wahid (1990) eponcd t"at

Ctlrbopago" fuuranct$a, hlvc spru.d ovo ! n.jontv ol thc Smzing land in



Brl@lisrin owhrg to its low pdaubility, ID our or$ /rcrn@ do.l.std LrtLrora

.rlin.tico, Elynus rcpens d Ch.J,r,lux,, 4u.rcrt wrc of lov talabbility and

rlEr is vly lhcy sDrc.d sulficienLly conDlrcd to lhc prefeft,l spccics.

Coral and sinba (1996) 
'cponcd 

rlt sEzins h.s rerlrrccd palahble

C6ses by unplldllble species add dccrcoses foragc duc lo intencc livcslock

gr&ins. A de€line in snihblc sEsl.nd habibl hrs inc@ed ltud Bc connid- In

our csc simil.r situatior E sccr Palahblc gNq such 6 D2.ry14 C'a.rar

Avna, Bruchiaiu ba rcplac€d by non.p.hlablc gEsrcs such rs ?,t.?fu./o and

Shorki e1al. (1996) ob*ocd thal nngcland wd dominalcd byunpatatable

specics dne lo high stocking Etc ofshccp, Tbc nngc condirion {as consid.rcd fair

md dry marto prcducrion w6 90 tg/ha, Ibcy rc@Dnended @nscflltion of rhe

tna aor wildlicc ud ccolourisD. In ou cosc rlrc stocking rat s{s hiSn $al has

Iead ro dercijohtion of lese condilion. Similany, Molinillo ond Monaslerio

(199?) rcponcd lhal 6nge. vcgcr0lion was doninared by osctlc-shrub

comnunnics owins lo qdc ghzins. Likc our finding lhcy concl'ded lhat

palaubiliry d{la and fie indices ot sclccrivc gruzing and Ffce.ces $e

sienincadlly corclded. S/rpl and /oa wcrc sclected by carlc mosr trcqucndy

follow.d b, C u k u1 a g t o i i s.

Aslr onrl Mclovr (1998) epo .d $tt lhutulu &l Chrytopotoh wcta

gnzrd bt ci(lc at lo*, ncdiuor lnd hiSi inlcnsitics in cithcr fi. corly wl, Inlc

wl or dry sc6oN. EIImls of gei.g on spccic! conposnion wcrc grc{lcst in rhe

crly set scason wben high lalesofudli2orion sisnificanlly rcduccd thc poponior



aDd occurcncc ot Thcnwla and irdcDcd proporlior of forbs. Ib our c6c

'lhehcdd and chrtsopogon werc palai{blc sPccies cEcd bv crlllc ul high

inrcGirics in c.rly md late scdon thal h why these gtd*s reduccd the

peponion. Further lhcs g6sss de lllclopalhic and line lodde!.

ltr gencdl, slcctivily of loEgu is di@rly PoPonional ro lllc amounl of

hcrbogc rv.ihble. This is inpo dt 1o ndgni4 dar mfv amul ea*3 tnd

forbs gow in Friods when peemiah tE doanut ,\nul forbs/ sdsss povidc

dn inpoltall nutriliond coDtribrlioD (o llt livcsloch and rcduccd pe$urc oi

prloinblc perconialgrsss during the gro*ing scrso.s.In Cangi and Bcdo hilk

annuah od 8coph}'16 lpp.ar whcn most of the shobby comPon arc atill

dum.d, 1h$. n provi.lcs r.nrncc for rlmhs lo I''o.lud vcSclalivc sowth Bv

rhc rihc rMuds nafift. shrubby lomec bc@n.s arailable.

Unpl6aol feling of physical disconfon ar @ucd by exccs ol ccn in

nukicnts and toxic by nutric.ls dcllcicncy lnd adEal tcquiE a ve6ion 1o food

'fhis is mlnifcslcd whcn nimal no longs cats $e food or wlEn it shows lc$

,rctcrcnrc for lo.d whcn ofTcrcd nllcmrLilcs ( Ptovcn7,, l9t6) Thcrc is not

.lwoys a sharp dislinclioh bclMcn pohonous md non_poiso.o* planB- Most

pldrs c poistuus only when catcn in latSc anouls fd mav povide tukilivc

lohgc whcn @BU$cd in shallcr dnounls or nixed wilh otlf,r aodgcs

(Vollcrlinc, 1990). 'anc loxic coiPoncnc includc all spccics poisonols ot

iriulious lo 8dztue animah, somq stccics aE barmlul al a Ponicular sl.8c of

srowth ( Huston tud Pinch!|, 1993). C!d.q ?, zl (1996) tepoled fiar thc

tNsco.c of PylbliTndir iltaloids in trnsc, pl.nls ic sFcica oa ,ttruA"/r't



Salun!4,, Setu.io, Ctnaglosu' .r\se sigDincfll livcslocl loss lom

hepiloxicily, Rcy@ and Co.zalcz (1996) Eporrqd tbnt lhc rlkrloid, glycosidcs,

nitog.nous compoundi, oxalatc and orh.r organic rcid @ 6xin peseni in n.y

nngc pldrs includine Ch.topolhtn albu", Cl.matis xrzvcole'!, Coryao

cMa.kai' Euphtbia ptusrtuta, Malw ptdilloru, Melilotut olba, Soltum

nisM tlt vibu,run Enndilottn Malub.rova ( 1996) rcponed dar ,{.rc,aia

tcotuli4, Euphorbia helioetpea lnd ,l /,/,r/ral, m poisonou lo livcstocl.

Somc of lhc non palalablc spccies ecordcd in lhe pr$nt srrdy ||erc fuh&la

.tanq,lhalsti\ ntinu and 

'nrcd.d& 
ii agrcqnenr wnh above sludoD.

Somc ol thc pEfc@d s?€ci$ rccordcd in lhc pBent sludy niSnt bc

hrnllirl b I'vusrock owurg ro rh(tr un,irvourJbl{ chL'niul @'npor xon or (xlurc

su.lr as ,/ir"rdrr, ,4ttcn'csi.t, Sthttia, :;olunot, Chenop.tiiu,, Tururuun,

Eqhorbiu, ,4!rugalus, Cle atit CodW Mdlw rnd 
'obia.l! 

mishr bc po$iblc

llEl toor hcallh and plrlonancc oflivcslock in Ihis rangc arc nnnly duc lo thc

cilirrg olthcsc loxic spccics. Sincc $erc is rlwrys dnnigc of foragc in thc arca,

$o&JiN, lhusc loss to non-pilikblc sFoics rrc sn'z!d. undc. com@[ion is no

othcr choicc aE a%ilablc b $e liecatoc*. l/ibur,th ad Euplafii. 
^e .o.-

rllalablc spccies in orhcr pans ofcounrry but in Gdga and a.dori angc rh*c

Dllnls 8tu4d Mdc. conpulsion.lhce sr 60.67% pnla|blc,nd 19.32% ds non

talalablc species in moisl lenpcEtc psturc of Dis$ic1 Bagh. while tlE sanc

39 32 % non.pala$le arc hiSlly prcfcrNd bt livcsbcL in thc pnsc.r cDs. l his

contlsl uiShl hc duu ra non rvnihbilily ol i(nklcr nnd splcialldoflnliois orthc



OvcrgEntrg somctim. foscs liv$rsk lo elr ! hmful dounl of

poisonoos plan*. On a goo<l s.azing laDd, poisonors and lcss p.lalahlq Dlarls &

subjeclcd to intense conpctilion lom visoos biei poducing foragc planls d

netolthc plel spccics nrc availabl. a aonse (vallcni.c,l990). l. lhc pic$nr

casc non-pnlatiblc species do not facc mucb conpclition N lh€ vcgolalion is poor

ed spae, which furthd dalt&s by costant Enoval of palalablc sFcies by

liv6l@k. l bis h6s fa€ililarcd sp@d and sb*lh of undsirablc v€sehrion covcr'

Ftui$ md flows arc sqsonally imPoll.nl in rnimal did (Pfislc! @d

Mal@heck, 1986)- In lhc prcsnt study. follorcrftuits of 16% spccics M€

pelctcd by livsrock ,tosc ,t4.7,Prrl/a !|ld nd? Ya6,/,, Ncrc Prclcticd onlv a!

llowcrinS sbse, l hc t $on might be tal Iiuic dd nowcs of forbs lDd shrubs

sencolty havc ! onDn hiShcr lcvcl ol ccu elublc lnd Prctcin thln lcaves'

Similarly, vc8cr.ivc bods of shrubs orc Parlioulinv biSh iD ccll sohblc rtrd crudc

pmlcin ( t lolNhck €l !1. l99S) Similar lEnd for Cnzing pt"crcne o' llowcr and

ttuib ws rcponcd by tlussain and Musufa (1995) for otlq plants in lhc p65lE

Tlr lcivcs oflo % sD.cics src prclcrcd bv livcstock in lhc tE vr'hib

rhe sbood wholc pl.nl wce coNu'ncd 24% Gspccilll, amualtA nudbci oI

plmr molpholoei$L chracrcrisl s, sucI rs spi.cs, huir, sticki

.nd untavoFblc odou! rcdu; patat biliLv' s do fic g.o*4h babir or Psition oI

vlrious plaDls parrs. Pdlalrbilny n l rclalivc faclor and dct ndsonthc rvailabilnv

of lhc plM iccics ud ll'! rype of dngc nninals An absolute vahc nr this

rcspccl ir N€aninglnl only uh$ a eidu v$ictv of phDl st'cics rrc rlailablc



when fcq spc.i6 e available, 6 in sp'ing, $e dimals have lo deFnd on tho

ior lhcirsldival. Goal and cow acccpl a lowd lcvcl ofprlllability rhd shccp sd

clttlc. Shccp and canl€ have dcfinite pEfercnccs. Thc p.latabiliry of plel

connu.irics rle vari$ by scr$N. t ivcs fom fo.bs md shrubs urc morc

nrdenl and conpctilivc ludcnl spechs w.E iocescd bv gEzing dhturbanccs

'llEy concludcd tlD( innucDcc olhcrbivory on sPccics divc6nt Dd cvcnncss varv

frun ong.oNnunily lo dorhcr rnd rhnl hsnrg Dlnrlc cnl rcc

one componcnt igooEs lhc inhcrcntcomplcxity ofiparian ccosvsten Ahnrov and

lononnrcrko {1994) Nponcd 165 Dhnl sDccics ir A.ku wnich wcru r|tr major

discstiblc rxn grusscs. Mrny sruscs {ccutrlulalc silicr which rduces diCcslibilny

(l lolcchck c/ a/. l9t8). tror rhis rca\on many Bruscs such !s ,t ,r, /ral';r &d

,4.,do vid hish silica conlcn( and Noody culms w'c non'palalablc ii tlE oica.

llowcvc!, grNs. leavs atrd slcns dc hidEr in ccllulosc and lowcr in lignin.

Lqv€s of rculy all forag. hive highd crudc potcin and phosphoru dd low

libd and lignir rnrD srcns, Stcnrs ofwo(dy stccics rrc lo* irl qu,lily duc lo hish

levcl ol lisnificotions (llohchek sr dl 1998). simihrly. srecn hrbaceous

conponcnls arc es'ty diScstiblc than dricd or malurc tlanrs sh.ep pcfcr fsh

foliaee un dricd iomsc. lhce h a delibcot PefdqEc offced, wlrich could be

c.tn aistcr. Thc nrcarren{o tor d'icd rccd Jccrcz*s h.onurc ofrNtc. odou ftd

clretr $d K0u0lN$ (1195) roNncd Dl in uoguTxd dry !M 
'noisl

ocadow @nm@itics had signifimdy lowr sp€ics dchnc$ md divcNitv 6

@nparc<i with gl@d comnunilies. Id the nost hc.lilv gded communides



t5l

comFE ! in 3 plmt comduirG *tun Borh.i@hl@, Fesrw ttd stipa *crt

DGlcn! Cnzing Drsm aduc.d lhc conribudon of 8t!ss to thc awrd!. Thc

p.lponid of D6t Fltltbh Aeics <lcq!@d in spoe lo ovgldirg t]vnilc

Ulc p.oponlon ol upd.tibl. sp.ci.! iEFas.d. Thc Nmber of s@. ngt

.leBr.<l toD 3l2 - lO2 /o2 u!&r Xsht rd 3.r4 a@ils. Etr cdE Esdrlim

covcr *!3 rcdu.ld by lboul 50% by 3.vcr. 8r@ing. h ow c$r Phalatit nlnv,
,'' f i::ir r i '

&/an6 H.pcw,dPobog@,"on'P.rr.ait $tt! FB.dt! roo-ldd.lt :: t

F.stM tuo.htta, Etyns apqt, Idp.rata ctllrdtl@, K@l0ld Mtunl&

&rehw M.reN. tn Undl@ p@,kod.s 9s PG$!r c pd.Lue s'!!g
Bll lhc ririrs FBa Ed!.cd th. @!t ibdid of th* g.s. !o lh..utdr

Hcl. too, tht pmponio! ofEdl paldrblc speci4 d..Ee!.d due to ovclsazing.



Gomral Conclu.ion and Roconmendedons

l. Thc srudy oflhc invetiealcd .rca was @ndlcted du.ing l99E-2000
to clucidatc 1l! vogctation-hibitat and biouc rclalionsllip of llc arca.

2. Thc aludy rcvcalcd tbat thc flon was composed of206 species 1hat

bclong to l0 ptqidiophycs,4 Synnospcms, 35 monocots and 15?
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lhscd or llu nwbcr ol spccics ,^sr$uccrc, RoslccN. I'orcca..
l'inaccac and Lurniaccao. rvcrc thc importanl hmilica in spring,
whilc in moDsoon Poaceac, Rosaccae! Ranunculaceac, Lcguminosac

nnd Ca.yonhylticc.c werc most prevalenl. Quantilalivcly, based on
|lV tlE siluulkrn dralicrlly clatrgcd. l)nrrccac. Ranurculaccrc.
Aslcrrccac, I'olygonaccrc, l{osirccrc, l,cguminos c, lt runculac$c,
Itubiuc$c, Salicaccae.nd Lomiaccac wcrc irnponanl li'milies.

The flora ws dominacd by hcmicryptopbytic, $eroph)lic.
microphyllous, neoPhytlous and assrcaatcd specie Ttis is lvcll in
accordancc *iLh lhc clnn.lcofthc area.

Thcrc wcrc two llowering spclls lirs! lrom Mav lo Junc and thc

s;ond t otn Jlly to Novcmbcr wilh the pclk flowering in June Thc

flowcrirg w$ tulltcd to rnoist nature ol lhc sc.son

lllc major uliliry of lhe arcr was rxngcland, (46 20%) Thc specics

\vcru uscd $ lbdder/fordgc.'fhcy rvcrc lblb\!cd bv mcdicinalplan(s
(28.62010)- tt was lbund llEl thc uea inirialtv a rangclnnd with somc

potcDrirl for ncdicin.l Planls.

'lbcrc is. scvcru ahodage of tucl and rimbq sood spccics lhat hds

eflh0nccd dclbrcstrlion and crosion prc$urc on lrc cxislirlg shrubbv

N wclla woody snecics.

Diffcrcnt pblrosociological Pdamete6 .nd ordiMlion showed thlt
rlc vcsoration had 4 ,nain .ssocialions; woodlatd rcnpqatc'
woodl;d alpinc, shrublatd alPine and aipinc Srassland bsociatiots

Thc Dhysico-chcmical nnilys;s of habitit fcaturs rcvcded liar thc

ood, vcset ion slrudud aBl ils !rcdudivnv dc Sovmcd by

allirude. soil pll and nitrale.

Thc mca is bosicdllv a slbtlopical in lowcr reaches wtich changc lo

moisl lenpcntc, subalpinmc lo alPinc typc in lhc uppcr rcachcs'

Pins rotburthii, P.waltichiaru' Abies Pindroe Pie'a snithiatu

Qtctcts dita;akt.lticus pahndta .'rrxs txtshia saln denti'ul'bnn

J,

4.

5.

6.

1.

10.
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Prthw pcrsica is bcins rcmovcd fo. luclwood- Thc nrc. had

polcnlial to rcgcnerate as therc werc sccdlinSs, young ro mature
plnts ol Pinus salli.hiana tnd ,rrtes Ptrdrrw The.c is an urecnl
rccd lbr conlplelc rcshictiol or Lhc dclbrcsl0tior rnd oollcotion 01'

young trecs and stuubs.

Of lhe ll5 palatable speis, 16.5% wcrc hiSbly palabble dd
28.6% were moslly palarable. Thus 45% ot palarable planc werc
prctcrcd spcoics.-nris indicutc non-avlihbility ofsu icicnt fora8c

lnd high grdzing pre$urc in the area. Tlc arazing musl bc
coologicauy corclatcd to rcducc lhc Srozing prcasuc on vcgcrarion
'l-hc hcrd sizc must bc kept in accordrncc wi|h the c.rrying caPacnv

Thc prcfcrcrcc of liveslock dircs by spccies, b) pa s, bv

phcnological stlgc ol pilnts and lhe most imPo4dnt bv avdilabilirv

of forasc. Thcrc is a grqt t€d lo allow mixlurc of livcstock so nrtat

tsrlzi.8 pre$urc on few prclimd spccics Dight bc rclucd'
Rotari;nal s.uzits panicularly during not'flowcring seasons mi8l1
givc a ohdrcc lbtlhc vcecllliorr ro producc lbliigc and \ccds'

'lhc produclility ol thc rungc dcpcnds upon thc scason.

nhcnolog,crl triSc ofveschtion unJ mount of ainfall Thc rainlall

ipprrcJ r" rru rrot ac.isr( ri c,nPcN.l rlDn anv orhs hclor ot

B.sed on tho above concluBions, it is rocommendad that:

Moderate dtd dational Smzing manaScmenl be cnforccd to

cnhance lhc rangcland Prnnary prodDctivilv

lhcrc is scvdc .lclblcslarion Prcssu.c for tuel tnd trnb$ wood'

Allemale sourcc of fucllirnbcr could bc providcd and thc lrca

slxn,ld bc oloscd for a Friod 20 vcars to promotc sh{rb 
'nd 

lrcc

Refosresion of cl'max communnv b disclimd is qidcspread' It
can bc managcd by lcgnlrlirrg gaznrg und dcfotcstfltion with

t2.

ll.

2.

L

L

parlicipalion of local conmunitics.

4 Thcrc is .n uncnl need lo Dromolc elhics fiat conscflaliun dd
i.p,oucmcnr oi narunl vcgctltion is criti'rl ror soil anJ hrJ
managemot Soil is bcing croded vcry rapidlv duc lo low

vcgelation covcl,
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There arc more avonues such as exploralion of rcsc0rch lclivity Ibr
I{nowins thc gcminalion, secd producrion and 8rcwln patlem lor
succcssful proDagrlion rnd rcinlroduclion ol foddcr, fuclw@d and

medicinalplants in the invcstiSated arcn.

Marlcting policics lor livcnoct aid mcdicinal Planls should bc

reglhtcd and ularaded as alprcsenr $crc is nosuch licilirv

Cour,Lrrrion rnil luniiFlior' rf |(rl lorl( is (\scnliJl lo cnforcc

cllt;r.\r InJnuts(n1mr FlJn \\h,rh mrtht bc po$'Ulc wirh t|( hrlp oi

8. A b lancc bctwccn Lhc food dd Fed supPlv' nutricnr 
''put,

livcstock Dopllalion rnd hunan inuucnccs will bc dnicll for long

lenn sushinabilitY oi rangclmd

5.

9.

t0.

t2.

Smflg lint{ngcs amons imcnational PrcetunrNc. Rcgiond tnd sub-

reeional rcscdch and dcvelopmental proSsme ee requtred lo

dcvhc an iDlcgalcd manaSomcnt Plan so lhal thc ecoloSical and

socio-econoDic pLoblems could bc add.c$cd p.opcrl''

To nnnrovc rnd $strrc ovcrnll sushi'rnhlc biolo8icnl nroductivilv
lroN ri'ii ((uslrcrt, luig rdn PlJn, rrc nccd*l which mighl rnclude

i"i"uir*ri""'"1 dce/ad;d dbi'ats bv intrcdDcins f$t ItowinB
foddcr sDccics, rcDliccmcnt ol 10* vicldirg livcstock with high

licldiru iro.ds. rur.lidnl rnd Dix g zius Provision ol alLc'nrtc

.o'rcc of r'uct *ood oO livclihood Such lons rcm eflbfls niSht

;cd!c. prcssurc uDd allow thc lora dnd iaund to rcvc'1 LrJ its natural

The mnscland can be uscd as { Sanlc rcseNc lbr nrcone

legcnc;tion that c|)n bc uscd for ils dcvelopment'

Therc is strong positive hope to promotc ecolouris in rhc arcs lhis

will bc s.dditional sourcc of iDomc
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Fig 5- DETRENDED CORRESPONDENCE ANALYSIS

AxIS EIGEN VALTJE PERCENT OT
TOTAL

EIGEN VALTJE
PERCENT

0.516 t5.1o t5.2to

2 0.405 10.12 25.52

3 0.257 5.4J t1.95

0.206 5,14 3?.r0
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