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Tnc pt€$l 'wh srudics sF linFd !o cv.luaa rl. ae!6 of

Chakes VrlLy wilh restect to humln and einal use. Th. study arca is situalcd i.
DGticr Shagla, Khyber Pukl oo. Khwr Pddrbr. Th. @ w6 uNxplord in rhc

!616 no sch work ms don tEfoE. A bnlof3l9 ph4t spc.i6 $c idcntifi.4

bclonsin8 ro 8J fohilbs $d 215 Bcne6, lr imlo&d ?5 familica of did {nh 178

scnca ed 276 sp€i€s. Th.E lw 5 fmilica of hon@t wnn 26 Ga.n.!d l0
sp@ics, Cymnop6p.m hld only onc &nily Pin&co. with 3 ScneE lnd 5 s!.cies.

Th. valleys posB . rich .rhnototlni@l hlribg. 6 th. major otiliris of
phnts by locll inhabitont lhovcd rh.r 164 (51.4%) medicindly uscd. Thc secord

mjor !* i... 8? (27.3vt $ foddq, Tle e@ 59(l8.5vt tucl +eics, 4? (14.t%)

linb€r wood,45 (14,1%) pol hqbE 63 (19,87c) v.reinsy ue planls. Soo. 180

(t6,4%) pl$t srei.r e rkir.d bt hoc, b6 Th. tun yi.ldinS pl&ls @unt d

w.rc 22 (6.9%) 6nd | 8 (5.6%) plrnls used a5 spi@ .nd co.dincnrs. 34 ( 10.6%) plsnrs

*!F !s.n in .sriclroEl .pplie€. Son. 25(?.tZ) Dlets 3E usd ror rdcing fi.ld!

whilc 19{5,9/") sDecics arc used in tumirurc indsty, Th.8(2,57t speci.s h6 somc

ntdloloSiol dd rlF ition b.l'.B,
Thr locah depend on livGrock for fiek lieclihood, As 3!ch oajor bulk of

pllnts is Brzcd. 197 (6t.8%) spai6 rcE pllaitbl. !o v..ioE d.96. ll imlud.d

50% herb6, ll.l % shrubB sd 16.7% t@s. Aed oo tlxanonic grcuping $.E *eE

?.8 % non@q 52J % diotylcdons 0.9 % s6 gyBnospcms $d 0-3 %

Dtcridophyn. IlF ind ivid$l conLibution oflsh group to fiG ro|,l Fl.rablc sp.ci6

{s 12.5% pt ridophtt!, 60% 8ym.Np.ds, 89,1% mon@tyl.dons and 60,4%

dioryl.do6. Amon8 rh. Flarobl. st+ht lhcE l@ l2.o% hi8hl, p.laLblc, which

compri$d sp*ies ii 6e nod. Amor8 the hishly pilaole 86,3% h.rbs,3.9'o shDbs

end 9,3% rE$. Thc ls Nl.t bL lEtur tud 26% @rrih|tion. ehich iElud.d a7 %

hcrbr, 26 % $rub lnd 18% trc.s,

Tn vcgctdion of5 dilftGnt 3it6 w6 sPhd qudtiidiwly. Th. v.8ltalid

oflll siFs, cxept Dh.li, w.s 9ntifi.d iito lcs, shrubs and h.6 htt6. It. daPhic

ed climaic l&b6 had prcrcuncail inn*n€ @ phyrodiEdh,,

Founeen speci.s wcrc on!l'%d lor ll mott inpona nlneEls imluding

tE@, hovy dd csqid m.Lk , 0w. pl@loga4l tl,gd i... tcgci|riwi

rcproduclilc sd po51 Eprcduotiv. st!g.s. Tr@ cl.mcnt or hioD clcn nls inclldc

epFr, zinq nd8rncs., nicklc, ioi .!d sdium, Thc mj@ mDMuLidrt iNhdcn
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INTRDUCI'ION

Pldli e lh. F!d!s tlul lyndBk food od * dE bes ofihc food chlin.

TlFy Drcvide food, cov.r, nddicincx shcltcr sd otho flciliti.s to dgsbns
ircluding humd, TlEy phy inpoi.lr oh in U. $hl ..d @Micd wll b.ia8 of
. nation, B6id.s moling avironmcnr pl@nl th.y redlc. soil cbsioi. 6guhte

bio$.chdiol cycks Dd $o..[oN of eaFdc @ur th.r @nibuca b
blodiw6ia, Th. d.mnd for Dldn ltutw3 world*i& s thc forests .Ea Edues e
it ir ol utBost inponoe to .s! rlE renr pbr Gsc ro hishlsh rh. rhrE
lnd 1o imDrcv. dcir man!8.hcit.

Ch.rs v.ll.y, Di*ict Sh!'sla wa . sub divi3io of Disnicr S$rt th.t 6
uDgmdcd !o Oislricl or July l,195, Disvicr sh.nrh li.s bcr*ccn 340-31/to 33o.od

ronh l.rirud6 lnd ?20-33/ io ?3041/ ac longind6. ln !F 4i,nl 1im.s ir ss
t ow. a Ghrc@a md iB suNundiig !E! wa c.llcd ch!.band. lt @ qll.d N
Alpui in cx st r. Eginc, Aftq bdoriinS pdd of Prtbr.r go.Ms|! ir wc

Shogl. ta vhic,h lltind.ly lat . bcmc Shlngh,

tl li.s bascD 340.31/10 310{d.onh htind.s md i20-33/ ro 710.0f 6r
ldiir!&r (Fi& | ), h is lurcunLd by B|u$m &.1 vsh th||l. 6 rh. E4 Dioi.r
Swlt on thc Wcs! on $. South by District B!r.r.nd lhc Noih by Disrict Kohistln.

Th. rotll a@ of th. Dirricr is 1586 Ln':.

1.2. llbto.y.ndElhtrlciry

Th. p@hing of lslm in Sh.ngb s6 .ll6t d by Knchll Khd . bnve

OeDeral of Mehmo.d CheBti i. 1000 A.D. Wh.i Dahat .f8hd . ruler of Swal.

@ dcfc.r.d by YoueElilbths i! ltEl, The loc.l inh.bib swe Posh.d inlo

ih.n iow Hutr Divirio !d .r! slill EsidiiS thcE wh@ $.y e kmM a swris.

Anq this 3 DUhb* of @llisioB Murcd sK..3sivet by tn MuglEh Sikhs,

Brifthc6 &d non ofrhcfr .lrablishcd r tq@tuI FgiN in SMl. Whcn Akhund

Slhib Abdul G!l@f foudt his lirsl Fligious we.griNt Sikhs in 1836, $. Wali

dyr.try srqted *irh Mi& Gll shrhads Abdul w.do.d (B.dsh.n S!hib), lh. fi'3
nler in l9l?. H. .sr.bliehcd 6 srilb Esim.. Th. swal sr!& rcr8.d with ftvb€r

Plkhroon Knw! in 1969 Dd all i.r. mploye v6 $$,tcd in Sovcdmcnt Mon

ol the inh.bie[ !E AlghMi, Oujm. Srd, Mi$ sd Qurcsl'i



Thie Valhy ha nsll tilhgq, surDunded by high mowtriis orcrcd wirh

foBls. Th* nounr.im e $c wcai.m c eniri.s oflh. gF.r Hinltay& trsc,

Ih! eils h.t. d.v.lopcd fM &pqit d h6s which is SaEEtly silr tos
&d cirhcr u&d lor uy fmlng d iriedcd lBric(lre.

Th. @ is @mpl.x shosi.g thurn fNlt' .4d risht fotds, fotirtion ud
Iination, Il ha rhc wld hosr b..uritut 8d voicty of.o.nt4 which niNd by

priv& .8.nci6, Th. .n ha sp ioFs ctmncs oubl* Dd mt orhcr

Climte of th. Disukr Shdgt. veis in diftwnl p.!rs drc io alriudin.l

v&idion, Thc vinlr 3.en EmiB @td i. thc lppcr pon wnib Emain nod@G in
th. low @ R.iB ud sowhll d.Fnd uF! .nosph.ri. condition. Smwf.tl
,iins $c b.Einning ol lhr D.ccnbcr on $e p€.ls oa th. mounlains. tl may .te
@ur in the laL Febru.ry .hd sometimet duri.g hiddlc of M.rh, Thcre.lLr $c
wa$.r mia mo&d. .d pL.er ol dE whol. )@. Th. A6hm !!d
Mrthrung @ Em.iN hot in lh€ sM6, Tlk is no o.r.oDlogi..t d.ri6 in tF
Sh.ngl. Dtlricr. Th. dat ol EDFntuF, p@ipir.tio lnd Elalivc hunidiiy

d.eribld in ihe follorin8l.!1. sft @orded .r rh! ndlsr it.rion Shansta Dislricli

*nich b l8 km away frc6 thir l@tion snd hrs e ddud. of 1700h.

1.5. Htdrc€nphy

Ploty of sprinir xd sths tlos rh'lugh oui rhc Dbti.r s dE nin tBt for

lotS p.iod in {iiro dd sumoer. Folr stltrs ndiDs Oon*ol khow.r, plri

*how.r ed Dandi kn@o orisiDring fo6 dic lpFr .@ joh lo fom KeS.
ldowd lh.r ultitutlly flo* inro tuq Ind{! .t r.dJ@l !o, Tn min $&s b rh.
Gh.wd-Bmd Km Khow, Er3i KhoM .nd r\.ngrla Khoqr shi.h dd 

'nlo 
ritcr

lndls al B6hd, Kabdgan id ladt@t, BD@tiwty.

P.opl. of Sh..glr Di.rird v{ Shdw md K,r@ likc ortq pon of $c
Khybs Puknioon Khw., Th. n.lc @ solcn qp in vinr.r &d ! Gnbmid.E! {D ir
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sumncr, ftc fcn.l. drc6s coNhlr of Sh.tMr, Kmiz and { doparrr, nrcy d$ !5c

chlddd or buqr ad pldah.

T.blc l.l Mollt-wt. T.DFnttr.* PeipiLdo! .!a R.Llivc ll!&idity.

|.2

AFil n.4
Mty 21,6

L4
30,2

2t.0

-2,4

n,l
3.1

7.1

l l,6

t5,7

lr.l
t8,5

r3.6

1.5

.0.9

lllJ
tn,6
242,2

t67,9

88,0

,3

t45,1

r59,8

8t.8

5t.7

50,7

90.1

69.7

69,2

66,4

57,4

60.1

69,2

64.1

59.t

59.5

Souccr Diirict C.cG R.pon of Sl'aela ,uly 2000.

ltz. Food

Roti which ir madc oftvhqt or m.izc n@r is thc nog comnon did of lh.

!.oph, l lF, al$ et M! vcgct'blcs, fdn! lnd milk in wio$ fm3.

Majodty of $c houes e kch! buildin!' i,., nad. of cl., sion6 dd
woo&, A ho!* usully qdsilts of rwo or th@ mns with r v.Fd.h dd .
boundry ull. Th. whob nDilt liE in j6l ! si.al. ho* q nay tumbcE in .
rin8l. @m. Tfiu, ! joinl flBit s)!l.m ii .sr.blishcd in $is Dinrict. Th. mal.

D.nb.n joir in . B.ilk o. i. Huja and cxch.ng. ,Eir vi.$ and sp.nd timc in rup

l.?.4. R.llgio.

Majoriry orrh€ inhabit!'ts e Muslims. only few Hindu laBilid e als
Bidiig ii rh. Ch.t@. Th! Mclihs El.rc lo dr Hoati j4hool or d'@8ht.



M.jodty ol $c p@plc e ittir.6r. ud @ rhcir liviig by fming ii th.i.
ficlds, Many othcr arc faming !s lcqnlr on the tdds own.d by rhc hnd lor& of lh.
@, F.w d in foEirn tud M. e 8o*m.nt sels
rJ. Atrl.drurc .!d Fodrrt

Most olth. lal inhrbir! s e alriculrDrisri, Thc lqnd ie vcry fenilc bur rh.
agi.uliubl hoklir85 e wry sltt s Mp.cd ro th. nunbc, of rh! oen.r, Th.
h.in crcpr gbv. an ft @ .E mai2., etH! b.ety sd ri* bul ,ug.r @. is vcry
@ly gDwn. vcScIlbl.s ti*c tady.flngcr, spir@h, bqn. poLro, rsdih, luhip ..d
pai e go*n for domenic c$mdi@. D6i gh€ ud horEy e .,$ g@ eu@

T.bh: 1.2. Son. hajor cops by thct aM tud peduction, gwn tr Disbiet

sorcc, oicclor rsrhtru;S;i 6m',bc;fi6i;;Rt;m94'

Ir o.. ol thc b6l ftoil! 8Dm lfa wh.E Appt., W.ln!r, ptuo, !@,
Podnnon (Amlool), Cuv. .nd Apti.^, A@j.. ( ,hrcheua) $ ,ts Mru6 y rouhd
an 0'. v.lley in f@sr n@6 Md!h. . i, hithty pric.d m$htcn rh.l *[ .l ltE nl.
R!, 6000 p.r Kg,

Th. uu.y h$ &ne focst !M. Th. foGl! e sandd mi,ty bcrwcn
.llnud.r 1,000 io 3,000 D.lc6 sborc rh. s td.t, Thc foEsrs aF nrDog.d by tn,
foEd de!€nocni The rollt @ of rhc fo€b is.!our 98,OOu !6. .fte 

foFrls
oltcr leh @logiql Ddblm by ctimlh teioE lik sow, wiid, ligh! d@ght

tJr93 36915 31952

t7767 ll000 r6580
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and .osion .rd biotic fetors ircluding !@ing. boolin& lopping ed clning of
pllnrr. Torch wood .xtncrjon frcn pi.cs, itlicn filIng, cnc|@hmcnr, fircs Md
smugering N .rs 6tjd lhott
T.bb rJ. AM un&r Orch.rds, i. Dii.icr Sfta4t.,

IE

t5

20

t5

q)

20

180

222

260

202

142

905

t80

souret DiEolor AsdcutluF stdisrica Klybr purhloon KfiiE6trN;260D.

ljrl !s Ftto ofih. Dilr.icr Sh.ngtr ii Sjrd ia |.bt. I.4.

TrbL !.4. h.d lritiz.rio!, olDllrrict Stlrgl.

Nd lv.ilabL lor culrivdi@

tt7442

41759

39986

1113

9J6E3

3E60

474t6

sore: e.ricotruc orcr shaiisEl;ii il6it

Abo{r 127 tn md b m.rLbd .nd 195 rn M-hdGlcd n d spEd
Ihough@t lh. DirEicl. Smc to rD of Shlndn+ Krrrrum at o pe3 rhoueh
the allcn boundary ofrhc Dis$ict atorS B6hm,



r.9.2. Tcl.pho!. rld Potd Oms
A nmb.. of taLrl* qchegs h.w bcr in ntld !r Ch.tc$, LitMi. Atroii
ed Bsh.n. B$idd tnb rF diSir.t n!nh.6 how t*. .ltor.d iln Knvu Khch
tcl.phorc dchot !o Shlnil. Thc !F th@ lub posl omcc|.jd iw{ry btucn
poe oflh. 3lnd.d ii 6. Dirri.r Chtcnt hw. oi. lob p06l ome Dd I civil

IrE i5 @ iiim.dirr. coth!, two hith rCDob an 6. bqa ud ridr
two ,nlddl. $hoob dd fo|lr Drim&y sctoots. B.!id6 thi! . Dumb.r of Driv.tc
$hooh .!|d . coll.8. e lbo fooid b tt. Ch.td Tctsit.

A runha of oodlgc hduitri.s ofv@t hlndhr!ft, Bldk $ rrd othd w@hn
p..dsa e pod',..d in dE ho|B B.Jm ii @ dE biagclr r.ttiry eilcr,
l.I2.Ilqltt
Hqlth f&ilitis N limiicd in rh. Diltrict.5 theE r'c fiw h6pttit, I I dispcnsicr
tm L.tis, ql.a !d | 5 B.rb H-th Uii6,



F g. I Dirtiict Sh$gh, lr.dioD ofstldt Ar..

District Shangla
Location of the study areg

'

Buner

Pakistan

A



Fi& 2 Chal(esal Valley, Sanpl.d Sirs.

ChakesarValley
Lo€tjon of the sample localities

t"

{'r"

$\.

Lo.,)( l,$n0



Fig, 3 Disitll cmin M€del ofchatess
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Chlk * valley ha! ! tt{t dirccity ofphds bul no srudy hs bccn csricd
oul in thc p.sl ffr bioloSic.t div.rliq, cooeB.tion rd .0m .colosi€l
infom.tior|!" Th. !{€c|n .trorl! gF md. in ddB ro gcl d inqlory of r[. fl6r!
.wlqtc lh. plr{t For!.s Md b cxptoE rh. indig.nous krowhdgc .bour U.
plMts. Th. rtudy is dorc wirh rh. lnr Md obi4rj6 ! fo o$:

l. To !r!p.E florjnic lli of dE.M,
2, To pGpae ctlnobotlnlcsl pDlit. ofptanls.

3, To ga phlroseiolosicd i!&mlton of lhd comuid6
4. To lod rlE v.g.t rid !r.!s
5. To d.v.lop a cqi.t.rton b.twq .4phk fsr,r! !fit wr€u,o.
6, To lh.tnicluy .rlu& !om. ofrtE ibpolt r phnb otrh. ra.
7. To dudy pdar.hiliry, n ihbiliry |nd Fodrdivig of{E pl&r'
8. To dctcmirc @fldion srarB of r.8.hrioo of rh. e.,



A. Abrnnc DtrcRtty

Worldvid. podD.criv€ of norhri. ComD6ftto!
Bcl8 ,r zl., (2000) whik sludyjis $. flo.Lsrb conpsirion !.d phr,los@jolosiql

sltuctuF of a riFrio to€n in lrurin8., SLr. of Mins Ccdin ..{t Soulhclst m
B@il, ccorded t 62 sp€ci6 dd 54 fbitid. Th. roFsts wi$ non mosl ,ihitr !o dr
slldt c. wG dre iD rlE s. Ggid. Th.y sugS*r.d rhlr njn6[ ud .ftiodc
slrc.gly iioueo@d the norbrh diffeE!@s .mong th. foEss cohp.Fd.

Sh*yo a al., (20tD) @!t d lj5 ltd ,peid bctdSi.S to tro gcnln md 54
llniliB fbo Burwd @ in N.!€t. Th. fhity L.aunin@ coopnsd mmun
numb.r of ryeciq, i,.,,28. ptttad.hta o,thtsh ,n .de&6 prer ws de

SGc8. dr 4r, (2000) daDzd 94 plol! in wer i.opicrl Soum Ancij@ 6in foets
to &edb. fhily @nposiiio,nd d diGiry i! Sourh Amdff 6ir fcl Tt y
EDorr.d $n minfrlt b rcr . Bood E$on for l@ diwBity in dE An.ei! h ed
Gd&a shicld, Thc cuiea Shi.ld !@ hld to{ divctsiiy nor du. b tow rsj.t or low
Nahr slltus oflh. eit bur bccroe ofttE $.it !e of rhG Ehrrv.ty islscd ain
foEsr d.. ir e6t.h Atu&ni. ,nit fi. crhi! Shirld,

Th. florinic @hposirion of $. Csndo iD rh. p.i.4igsc Rcs. ($nr. Ril,
.to Pas Qudo. stid.n BEit)) @n*ted of t6O vaut., ,D€cq ot.o 216
Eehera ald 69 fditics, Astsec.o, Fabocclc, p@l*, and RuoN
@mno LMatiB (Bal!th. & M.nrovdi, 2OO t).

Nchd e, 
"r, 

(2001) d.edhd nrudw .d florinic @po$ron or sma r..es
rnd shtobs in tuo nood ptain tNsrr of rhc lows Uc.ylti Riv.r, pctovis Am@n.
TIE eils of rtE r$! acrs *@ nuniar tih. Thc .rcr.s. dsiry !d bo{l @ of
thc un&r lioEy wq.4458 ha ind 5.0 m /ba, rspccriv.ty, TnE mo$ rmpotu lce
LDilbs *.8 Mor..e., t gunin*c, AnMaeo.i €uphorbi..e., ed Ltun€q
while viol!.a, Rubiea., Mchsrotulr*, a.d Ot!.'.4 * shob tamities_
They @rdcd 208 uc sp*ies h RBrings ove6tori6 .nd 204 in unrt Gioricr. Fifiy_
su pcMIl spei6 sh.lrd b.tsen rh. tm adBr dnr!, whilc !@nd 22% rcd
confin.d lo .&h of rhm. Shrub! ,.d trclcr, !E only prcenl in uftt r 3loFy whit.
ovs sloE hld @t iu*$i@ ,!eis.

c.hnio e, zl, (2rxD) sllrcd |hlr stighr ropoSnfiic ch.nsc, cxc,r ctbls on
th. tdr.sLr und.r inundarion .tonS topoSraphic gndlcnc Thcy ltudird variotion in
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florisric omporido, dc ro thc inundltio, 'D. high topogEphic sit s had hid
div.6ity ofplol516o low snc. Th.y su88.srd imptm.nrine inr.Bilc foms ot

Oe Snna .t al., (2002) .i.lyed fic noftti. @mposilion dynlmics of a

soIdtry dense ombrophyloui loEst in S@il. Thc silviculturol rc.tJncnr 16
applicd lo obbin a Bpid Elum lo ib primry condirions, or, al lasl, to shorr.n ric

Pcriod of time b.ti€n two sus$ivc cunirg cy!16. Tnc dircEiry had

inc@d 0.t5% by thc Shano-wav.r ind*" bur dE olh.r ind€rct {tccEed- This

indiqlE thar r high 6te of ingD*ll8 @uftd jr lh. ar.a or d ircE& in $.
nmbci of irdividuls is Muing d 8Ed.r dt r rhe $. iN!!e in $. numho of
sp@'.r. How.rcr, thc for6r slNctuE (&bool sElIun) m gEally influ.nc.d, si@
thc sub$! jal inc@ in hoth nuDbq of tcca dd t€gl ag sugscst 6at lhc El.s ol
rccdilmcnr.nd gb*lh overomc lhoe ofoonnig. lpor rr ar p002) inv€stiSarcd

lhc florhic @mposilion, plut div.Nily, structurc and physiognony of dipr.rocalp

foEst of Mrhui Cocke! nlnse Narioml Park S.bah, Ihe.sssmenl of trcc spccies

t.rqtcd thtt Dtot@aa nolMtu lops rhc lisl of lhe tE spcci* sludi.n with

Esper lo domirc. T!. L$t dqiwtr tlei6 w )tutthophyllu schi*d4an
dd follow.d by R@i"gto"ia s46t@htt, Shorea we iM, lb..daihE
iNiE i!, Llya retimsa 8.ibtulia Nuilom, ,rl$odzphd lciw, Eidiandra

tiingi@ and Uea Mhilihlia
Rana , dl, (2002) 3tarcd rhar rh. biologiol spelrun of thc ToB va cy

clrhwrl , lrdi. included pherophrrcs (29.06%), M.ophecrcphyles (6.4?y.),

choneophycs (2.11%), geophrles (2.64%), hldrophyt s ed halophyres (8.58%),

rh.bphrld ( 1?.81%), li!6 (10.43) dd .piphy* {0.66%). Th. Rauikaiers noo.l
sF@rtum show.<t hydb chM@phytic phtrelimaL. Ablodha ,r ar, (2003) whilc

d.eribins florislic onposition, s!tocturc snd disldbulion olcoskt dlnc vcgcr.lion

ofMrlindi Bry' Kcnre id.mificd U4 phir sp@i.i non 62 f.hitis. prpition.ca.

witn 18 spei.s ! I P@ wilh u s!.ci.r v.E rhc dmiMl fanilicr Th. nosl

imponsr plorr spei6 e Haloprnn n@@M, tpo@a pescaprc ..d
S.@wla plunieti- Tne woo4! shrub rp.ci6 w.F Co.dio somliedit, Pfuc.tco

di*otidit ,nd fephtuia popwa fr',BNir), Slcculenr hcG ssc aao pE&fl.

R^tr.r et al, (2003) Fponcd 9tl ficc speciB while amlrzins lhe norhic
composition of Ccrndo dd Am@ni.n Sivlina, in BmnL Cbvis dr d, (2003)

dsib.d florislic sd phyt@iologhal 3udc,s in lhc Emb.apa-SPSB, 48
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spcicdnorphGpc.ies distribud into 39 gcm and 2l fmili6 Pctrolina,

Pcmambuco, A@il- Fou phttog@.viDincnts wE Egislercd baFd on

cilironhe"tal vsrialions Md floisric sinihrirics mong plo$ 6ing clun$ analys,

Tlc MR envircnment sho*d tie le!.n iobl d.Nity, rolel bsl @c, muimum .nd

mclium heighB dd mqjmum dima.i Morow, n had 8.lol" ofplants with hcigla

aborc 8 m a8rin$ 0.6% foi D + TL, 0,2% for DI + TL, sd oplo for TS. Fcmit

(2004) iudGd ln eficl5 of flood dudtion on phnr 3F.i6 .ich!6r dd florisrh

amls'lion ed @rclud.d tlat phrt sDeica richG$ did rcr tarr 5ignifi{rlt
b.tva topognphic ld.ls, but sp@i6 @dFsitioo veicd subslantially. Tnc sr*ics
mpdirion.xl'ibiEd dininctirc dirbiblrid pltrcms vilh Espel io lhc iopognphic

lcvcls ed riv4 sit . GilLsDie sr al., (2004) u*d dr bon speFal. light dcLcrion &d

nnging scnsob to delemine biopht5ic.l ch@terbrics such 6 Uoristic composilio.

and sp.cies richness of trcpical foals. Gh.s (2004) docuheircd rhe flo stic

composirion and structuE of w@dllnd @mmunity ii Qleen Couity, Ncw Yolk hq

rccordcd 22 woody speics oa 15 8cncm lnd Il lmilics, Saxeno d, al, (2004)

prcrarcd liL fom and lsl sia spaba, l.!fp.6isl.Dce, flowering s$q and shadc

lol.tue ot tE.s in difi.Ent v.B.urion sathin $. nonh-rtfu €thncm of dc

rivcr Goh in Kumau HimaLy!, Tn gNled !.gc[don is ch@rcriz.d by th.

lag6r pccnIasc of hmicryprophyr.s, TlF nm of rhc $toL @ it rhcophyric.

Thc biologiql spsEum for {E dric Kldun Himahyr is chaturcri4d a
th.Dhoig@phrlic, TIE ob*ry{ioi on lc.f sia i.dior! dDi wiil rhe cxccprion oa

Pinu rctbwghii forcs,ln 
^ll 

\c8daion typ6, th. st€chs wilh micophylls aE

grcacr in number, In this rcgio, the vcg.t tion.xpssion is cv6gl!.n, altiough fic
r.c nora hls a consideFble @ntnl ol dc.iduoue elemenLs. ln all th. foFds, tho

tlow.ring pcriod i. mosl of thc te.s is vcmrl, W.rSeand & En.rbrcek (2004)

d.$dbcd rbli lne.iveinc foE3r for@tion on ti. l.vccs along rh. Otusc Rivg in
Souh Afri6 show a shin ir norinic com@snio. .s rh. .iwr trnw@r v.riols

clirotic &ncs on its c olm lh@gh th. r.mFDrc @ in rh. d.m p.n5 of th.

sb@ iMt thc 6lml emi4$6 cgion, dd l|.tc &$n @ t@ lhc Athnric in

th. w.st. Adan & M@t (2005) @i.n oul srudy .r lh@ difdm al tud$ in Btu

to dclcmine florisic @posilion ed fod$ llructuE of lincslone fG6. Thly

cnuhedcd 1682 tr.$ b.longing io 129 spccid dd 4l fmilies. Euphorbia@.c,

Mor&*, Eb.nrc@c. Rubh@ and Viollo.oo weE imNrlanl families. ShMnon

Divc6iiy iidex (H), sp{is ichl6 (R) .nd Splcis evcnn ss (E) dccrea$d wi$
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inc@ing lltitud., Mo@@ h|vc rh. hiShcsl b4et @, Som. 60% ro lv6 or

spdi6 hrd inpotu@ $16 lB thd l% d dl alritudB. Burld ., ar., (2005)

@Nidecd th. imp6c1 ofoE iN6io o no,ieic @dpGkion of slhopial mont 'c
gah(ls. Tc. invEion of g6shndJ hrd substaniial laciliririvc or rnlagonisric

impacts on poplldions of msy planl sp@iqs, Althourh morc lhsn 20% oflhc flon

rhow.d substartial awiadon with .ith.r ll4d&d or fo6st. Fods sp€.i6

conposilion lpFrD io chog. moc ntidly lna te i.v6ioi lhln gN spei6

@pcition, Rcl.tiv.ly fcw fdt6 Dr.fcrcd loF$ lo sEld4 wh.t* shdbs' llc
or lid6 w€c slb r ialty n@ fEqucnl in forcrti Redemcnr of sBlsds by

gay for.sts would r.duce lddeDc div?uhy dd impocl on orhf vdlues in lhe

Bun 2 Mount irs, $s.ki dr al, (2005) orlrzcd rhe pln ms of floihtic @nposnion

lnda dilleMt g@ing inttnsilis ii Oc Mhdd .g of Bul8m, in rh. South Oobi,

M@goli& nEy Eponcd l|.tat .nviN.rhl fe(n sch s $il noisruG d ledfom

did not affcct thc Pln h of lh. flodnic c@porition but lh. pltrcms of florinic

@mpGition wcE d?tcmine! by Creing inLnsity (delemircd 6 disbnce fmm th.

spdnd loc.thq *ith palalabiliry. viss & Both (2005) dedued ihar how huch a

speies should b. rhillin8 to @rch lhc ch&8c in i$ cotiDnn.nt {ed by clinrL
chan8.. Th.y s!m.d th.r de shili in th. ph.rcloB/ ofspeiB food tbundae is, by

r fisi appoxim{ion, e lppoptjal. ylt&rick. !t b cl@ 6Dm t w .rmpl6, tuging

fron birds io m.rin plakton. !n almst sll of th.e exmpl.s,lhc phqnology ofthc

rocal specics 3hins ci$er r@ linG (fiw oul ol Il) or loo much ($fte oul of lr)
compa€d !o th. yatdstict, Thus, nrny spccies !rc beconirg nitlincd dDc lo clina&

Monier .r ar, (2006) su88.scd rhd liE filqudcy !@utrl for .!out 6046 of

fic norinic veilrion. Hcrhs od smll 3htub3 rLclle in ibund.@, shilc largo

shrubs incFe in ablndin€, ftcy .nimarcd the fre frcqucncy cfiecb on the

floislic coffposition of65 smples frcm drt elcrctbyll veg?t lion withdifercnl fire

hbtories in Brbbanc Wltlr, Kujing-gai Chase ed Roy.l Nalional Parke ned

Sydney. nau8@n & P.6 (2007) d*rjhcd a nd $!d, @ ed cnphaized on

thc clion , foEsr strlcruE, ed @pGitun &d $il chlEenni6 ol nood.d dd
u.floodcd ror.slt sbLd lh.l lidle eologicll 

'tgrch 
h.s bccn criricd out in lhc Rio

Purus basin ol *nld Amuonia D.uil, Thc unfloodcd lorcsrs wcc mosl divcBc

norkrically, Euphodirccrc 6 lhc doni.lnr fomily in thc bolh typcs ot foEsls.
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Dacosla d/ ar e004 $ry.ycd flor .t nonrhty intedsts L€twen F.bruary

2000 dd.runc 2001 id emoun&rcd l3l spcica b.longing |o 47 fMilia. Thc

herbe.ols&oody Erio w l: 4. Pllvios dd! o the @tinss nldr@s 0@ 6
*cll .s th. p@nt $ud indi€r. thd $. nodsic richrcs of this bimc h6 ban

und.d$ih.lcd and tlsr rh. hsb&eutwoody prcponion vsi6 @rdi.8 !o ib
phys'ognomy &d wtB statle Dc Ddlo a ar, (200?) compaFd 0'c cuc|n6s of rht

floristic composilion of rh. phttosociologic dd volumetic drlysh, usjig lho

quidEnb.nd Prcdan (1968) n.thodr In phyiosciolos/ both m.thods erc ued fo.

specj6 with hiEhcr iBportanc. ind.x valud. th.y co.clud.d lhll Pod.n is moE

emci.nl thrn q!.dtur derhod, D$ Slntos sr al, (2007) dctemincd thc noristic

composition dd sttutuE of dry locl in Monrc Clas Mlrcipalhy. Thc sr.lcrudl

pcm.ie'\ dcnsiiy, donindcy, fEq$rcy &d indcx of inpolr&c wl@ s.E
calcllri.d. Sixry onc sbo@l sp6ns {crc .lsifi.d v n dcnsrq of H' =, & , = 80

%, Encina a,r, (200?) Fp.n.d 742 phnrs bclodging to 8l sp€i6, 67 gc&B.nd

38 fahilics from Coics stalc. The leadiir domindr fmilis were Lcgumin!@c,

Rubiaea., Myn@c, ApocyMcsc snd Chrysobrld&ae, Erc!tu et al., 12001)

inv.$ig.cd noristic eLriorship b8.d on 369 Scrn oft n Erellion t'?s wi6 rh.

hdp of @ftspon Ln@ elysis (CA) 8nd eiding hidrlidl cluitcing (AHC).

Thc E3lhirg ordiMrio dd chsifisrion y@ Ela&d ro rhc aviDnm.nr.l
ch@E.istics of diff.ht resElltio it?.s. Thc poponion of ditf@nl phyloglncric

gBups b.twc.n lhc r.gions ws .l$ @mpdrcd, Thc llorinic similditi.s inc@d
rrch forcst lo hon foEst vegcLrion ald higicr i. coa$l rcgehlion. llamd, s/ rt
(2007) r.portcd flodsric compos ilion of six major historical bounic g.rdcN th.t

$erc.scbfisn.d bJ rhe KhdiK hmril (1863 - l37a) In rh. qond h.lfof lgd

c.nlury in Cairc city, The dislriburi@ p.tcN of lh€ Mrd€d sp..i.s wcF als
pBftd using thc nultiwiak dlyris i4hniqu6 (clNifierim md ordiMdon).

Kkin d al. (2lx)a whiL clsid ing th ndkrh prclit., iddifi.d 60 3pei6
bclonging o l0 &nili.s itr llhasr nunbit lily ofArumBu4 Sanl C lrina, E@il,

Asr.dc.rc rnd p@ce wE rhc dch6r fmili6. Rcddy e, 'l (2007) srudi.d the

quanlihlivc florinic invenlory of $ree dhtinci rropical foresr t,!6 i, Sinilipal

Biospherc R.sre in Eahft Ghrls oforns4 Indid. They ,@ded a tohl t49 sp@ies

of noering pl.tG. ShmnoFwicncr ind.x (H) Msed lrcm 4.3 !o 5-46. Similarily

ind.x Ev.aLd dlt only 25% or floriitic conp@ition or sdiavesr*n focat *6
simila. with moGt d@iduoq f@n, A lrst of loDll.rid {hNiry of lnc spdics
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&o$ ginl chss iil€d.l showcd lhll abund 48.9ye of indiridu.b bclon8 lo 30-60

cm dbh. Tcrzimlu e, a/., (2007) de$ibcd 1024 veular plot Lrt, including 73

cndcmiG a.d lot thre€r.ncd plMt speics oad. Solally satc6h.d in Nodhdcn
Tulkcy. M.dci$ & Felnli (2007) ob$frcd $at noristic compcition for lh.

rcg.n.ralion btq includcd a roral of27 fmili6 dd 49 spsi6 i.lh. C.dldo

Sslnlido in F@n& Ag,t Limp! Dd Sheon ditcBity ol l, 2t. S@N. 5

i.dcx showd s hid floinic sinihiiy bctwn tbe Egdcdrion ht€i or 2006 dd
thc .dult l.ye. in th. .ighl monilorcd p.riods,

ciyucld ,r ar, {2008) qploEd rhlr hoe .nviMncntal @nditioc !fr41 th.

pdforMe of !n oBeisn. Thcy .valul.! th. Esponsc ol hoba@us @nDuiri6

!o Drcviols ard cureni envircnmeftal condilioN. They sllted thtt wiet $r€ss

d@@$n dph' dd b.t div.Rig duing @duity.sriblkhnot. J.fdi & Athdi
(2008) rcponcd 60? vsulrr pluts speica bcloginS lo 329 gcncE lnd 85 fmilics

in Jchon Nffiu !rcretcd arcr lrurcd ir tu a$tcrn pflr ol Alboz MounLli.s ol

Culi$n tuoviM N. l6n. Som.,169 spcci.s b.lon8.d l,o di@lyl.don od ll9
sp6hr to no@tyl.doi. Gtnn6Dcms scE Epc$nt d by 6 sp{i6 od
plclidophrao by 13 sp@i!s. Po.ee *$ tic l.rg.sr family *id 53 sp.ci.s followd

by B6iw& (52 sp6ies) ed L.nial* (t0 spei.t. Lykrc & Coudiaby (2008)

iNcslisaled *ooily plstr in l||c lasr qiuin8 t4rtrot of cloed Fll.ry for6r in

Dclts du Scloum Natioal Palk S.ncg!I. Conslr.in.d cluslering rcvdled six

floristiBlly diinct stions along ltc ldisl, dd $ce sdtions @incided tilh
$scr!61 di{IcM6. Th. *g.$tim s hrdly a66&d by degn(brid c.ed b,

frcqucnr dd incne fEs oominS 6Dn lhc surco.dinB swna lnd by delining

pr@ipilotion, Moden & Il$lrd (2008) reton d $ot non{idg. focn pbl al2900 m

clcution h6 75 3pei.$ dd 2E flmili.s h! | in elnhcn Ecurdor ad es b.liered to

FpFsDr an .dvdc.d sbs. ol su@ltion whc|w, rhc tidgc loct plol al 2?00 o
had 90 spccigand 38 fahili6ha'moE 6tid tum{v.r 6te pobably du. !o a norc

lnsIlblc cnvionn.n! Petq .r al., (200E) inveni$cd dar how thc flotislic

@np6inon sd sDei6 dchn $s of Sdhnd! ha chuScd oG rhc L.t rhc
de.dcs. 'ftc dab ftveold thal tlorislic comp6ilion of $e gdltrds ch.ng.d

rigDifimrly du ng the sudy p.iod, rldDud lhe f&lor 'tinc' dghin.d only a sdl
DrcDonion of th. tot l widion (2.1H,lyt,

Guo 4,1., (2009) inr6tis.lcd lifl fom spsrt", l4f ch@cr.r, cnd hiq!rchi@I.

synusia srructurc in Thuja ekhDw$tt .o$n!nirt, "thc lif. fom sPdtE @nsislcd
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of 71,2% phucmphyt , I E% hcmicryplophrc, 6% sEophF, 2% ct'mcpht'L, lnd

0,87. of ronual plonts. Thc l@f quality w.s nlinly of p.pcry 48. E% lnd @@ur
md 16.4%, rcspectiv.ly, TIF domimt l.af si4 *6 micrcPhyll (60 87.), dominanl

lsffrdgin wd u.{ntirc (t6.8%), sddoftint.tl..fform wis simple (86%) Thc I
s!,./r!ree,! cohmunit hd the $b'layclsl i3.,lrEc lry6, shob lo'€r,3nd h.rb

hy.r, wirh l.sr i .tuytr DloDrs. E .h l!y4 wc claliwly Mto6.d by

phd.nphtie .vsgr6n @niL@ph',tc, b@dl@f sd d@iduos brudleaf pltnts,

nanophalercphtte evlr8@n 0nd ddiduos boad-l.af pl.nB, as q.U 6
hcmicryplophyte, Seophtr, ed m!.1 pl.n6. MMha a ol. (2009) documenr.d 162

pldt spei6 fM rh. s*mp of Dar Vlllcx lndir Di@rylcds @naibuLd ? I 
yq

mon@rykdons 23.5% &d pl?r'dophtt6 5.6%. P@qc wilh 15 gcnca ed 17

spcaics qa $e mosi rcprcsent€d iaflily, Biological rpdlrum showcd thlt

tj'crcthyld w@ lhc mst domindring lif.-forn of fic 5{oot epEenting high

olhopog.nic disurbae in thc Egio sd limit d nich rF.! fo.lh? v!g.6rio.
Abdu0ani ., ar, e009) dlisr.d a toial of 40 plur spcic b.lon8ing b ll 8.M ud
7 ramilies har bcn id.ntin.d ftom Yank.ri care Rc*too Bauohi Ni8cri..

N.qinczlod., ot, (2009) ltudild norinic div.Bit ed .nvionn.dal cha&rcri$i.s
of 4t of *.dand 3ircs oa dF Alhoa Mouniais Nonncn hn. Th.y slai.d rh

vcthnds powd to hc of w$Mrion idponre wnh 310 pb rax4 inctudinS 3J

Mhh6./ al, (2010) rcpoded 206 speies of 159 Bcrcr. dd 59 tamjtior in
pDllct d eosystens of Pr0oko! Hoshi.rDu ed C&hshrDlcr aA of Kedi
Egion or Phjab. Thc @nriburion ot di@tt.dds, nono@rrtcdor dd
pkridophles wss 7?,796,20,4% &d 1,9/., cspdiyely. .lro@.a *6 lhc mosr

domiunl genus, AiobSiol sDecnun showed thd rhesphyrcs (s2y.) wcft rhc

doniMit life forn followcd by phMcophyrcs (27y').

P.npctivc of Florittic CoEp6itio! tr P.t!r.!
T@n & Qrdn (l9l) @mpil.d a conplcre lisl of rhc plet sp€cics oftu

sludy aM in P8l(his, Lilc lom &d lef ,izc sFctra ofrh. phnt conmunirics wcrc

@n$ruccd .ccodins ro Rauki&r,

N&j. & Mrlik (2006) shrcd rl[l quolitaircly Mopheercrr&s w.c
donirltcd in inveni8.t d @ folloBd by dEophytcst hdicryplophyt6 tud

mcg.phmcEphyles. Gcophyl6 vcrc low in numbei Th.y war. lollow.d by

mc$phanercphyq ad h.nicryplophycs, Thcbphrls 6nd Scophtr.s w.E tow in



I3

nuhber. Indcx ofsimilsily in plet @mmuniti.s wa slgnny sinih. $ it !!ri.d fon
52,55 $ 62,04, lt h duc to similar blbilal, ioil conditions percentlgc of phosphorus

md.qql mount of pot ssiM in soil. P.ncr & HBein (2007) Eporld 74 planr

speis cp'tr. iDB 52 slnen ..d 34 feili6 fon Gonln hill. Qlrlihi (2008a)

Epori.d 136 ph.r spci6 beldging ro t3 8ctud !d !4 fanili6, Th@ {a o. f.d
speics' on 8yo.6p.m sp*icr 6 cdscs md 25 5pci6 oaP@ &e Epon d.

The lddins phnt fdiliG vec Pqc* (18.3 8%), F.b84 {8.82v"),

AD4mth.cc.c (5.15%) lnd Convolvules, Cr?€r&@e (4-14% .ach), Qushi
(2003b) conducins lloristic surcy of pl.nt biodivcBily ol Choliori W.lland

Conplcx Epon d 120 pldt sp@i6 b.lonling ro 84 gcncra ed 39 fMilis. P@c4

22 sp*ics Bdidcs, orc pteidoph',r. dd on &,mDosDemic spci6 {.rc also

disveEd, Po'.@ (18.33%) wa th. @jor f.nily fouo*.d by F.t{@. (8,3 37e),

C.ppdidrqc ad Sohn@ (5% @I} QlBhi & Bh.ti (2008) id.otilicd l4t

sp@i6 fron liv. h.billts fom N.6 Dce( Thli The 0at habir.t h$ th. highcsl

speciG riohrc$ whilc th. cB1 habirat ha l6s number of speica, Mostly lhe

vegetldon is chaEct riz.d by xcophtiic rdipiation wh.Fa slinc Md {etldd
habjbts pses hllophyks od hrdophytq. Th. Sp@i6 @mp.6ition h6 shov.d

diE Er6 in sDcci* nchrcs.

Husin./ ar (2009) Gpotud 69 pl&t spdi6 dLtibuLd mo.g 29 fmili6
in Noipur dngcl&ds ol Di$icl Chnk*!I, Thc* ircluded 20 spccig ol g6ss, 12 ol
llees, 3l of shobs dd 6 of undlFhrubs .nd h.rb3. Hu$ain & P.frdn {20!9) yhile

eallzing plant biodiversity ed phtlosiology of the Tiko Bean, Khinhd mge, ?0

phnl spccia frpd*nling 59 gded ud 3l feiliB wlc foud, Phcnololiot slotus

of @h spdi.! ws .le obedcd. Phyiosiologic.t asp@ts lifc foms wcc

Paccn ., at (2008) @llc.rcd a tobl of 79 pldrs rp..kr ircllding m sFd6
ftom Durcji Bm. 'l$d.. Ph@lo6/ &d qulnrir.riv€ oabsi3 ..d fdorcs wE
srudied. Thcy obscryed rhar greinS is onc of the hain drEals to lh€ vcs.rrtion,

Perspetive h Khyb.r Puknbo! Xhs.
B.dshal c/ a/., (1990 srate! lhdt sumB.r nm of Pirshe hitl @nsisr.d of 97

spei6 which bclor8d b 43 aahili.t. Bldshlh., or., (2004) d@uBc.rcd t5l
spei.s b.lon8i.8 lo di@lyLdoB ed 26 Forety|cdos, 3 &,mnosDems. one

fungus ed on. pl.ridoDh)a6.



Shd a Khs O0O7) tlr!.d th! nm of Ct dtlzi V!U.y, DitEict Buq

oNirr.d of 222 pldr 3p@k b.loo8ing io 88 fdili6. of $.m,78 fdili6 wF
Di@rs; ? MonMt lrd d Pcdd.ltyt?t. GynndFmt *c EPrwtrt d by

Pint.a onlx Arcl..* hd 2l sDcils *hbh w follo{^n by P.PilioM (12

rpp), Loire (10 !pp.), Po.4 !d Ro9.4 (.!ch *ith 9 tr4.), R.nucul@
(? spp.), Mo|!.* (6 rpp.). Eo.h of tn. An@lh&eq Baic..4, SoL!|.€*,

Apis*, ElDhoiiho4 .txl Polttor..& hd 5 sFci6. ChfioPodiM.,

Mitue@ sd P.DN.|!.* hld 4 .D6iE, whik th. mdnins fmili6 h{d u3 6

TIE nultidieiplin .t ei.n4 cthmboL.y efcF lo thc slud, of inl.ruionr

b.llH papl. &d plsrs, ir. hos Foph int@r wid dl $Fct old. ndudl

cnvimMg)t, includint pl.nt! olil.dtrdt bnd foms, foFd 9F ed silr Do8
Fsr orh.r things ( H.ll & B r, 1993 !d Mrni|r 2004). TIE tcm .lhn@log/ i5

w i@i.8ly u.cd io .tEmFs lll snldi6 whict dsib. t& inEd.rion of locrl

p@plc *ih d. drudl dvitlnhcnr

World P.Bp.adv. ol EltroDob.y
vctrich.lte & r.grdc{ (200D d6clitcd 5l h.dici l pLnts of 30

hnilis, *hich @ u!.d d! diurltic, Dti-inftnm.rorr, mid*un.tjc &d dri.nhrilic

in TiehiE0.lli Di't ic! Tmil N.du Indi., Tol.do & asin 0005) Fpon d l2l ol
280 rpsica wcF etul $ .nibh, D.nbidl .nd @nmdon phnt , Ag6 .r ,t
(2007) d@lncnrcd m.di.in l ed poi.omut Dlor diwBity in ft noE oflh Csni

of th. rlrt! of P!nib., A@iL It t Ep.rl.d 12l pLnt !pei6 of45 f.nili.., u!.d f6



Shs & Kh.n (2007) lbted ilEr fl@ of Ch.d@i Vslley, Dhrict Bu.r
cotrsisl.d of 222 pldt specics b.longing ro 88 fhili6, of lh.m, tE fdilies wcc

Dicot; 7 Moncors snd a3 PlsidoPh/6, CynnosP.ms rcF r.F.settcd b,

Piniccse only. Asrc@ hld 21 3@hs which wls followcd by PtPilioo&c& (12

9p.), Lmhc@ (10 spr, P@c* stl Ro!.dF (qch snh 9 spp.), R 
'uncul&*

(7 spp.), Mon@ (6 5pp.). Each or rh. Am@rh.@., Bdi€c@ Sd&'@'
ADi..€., Euphodi@ sd Poltgo@ hld 5 tpei* Chcnop.di@'

Mim@ md P!@vc@e h.n 4 $..i6, whilc rh. EmaininS fsiliB had .tl or

The nultidbciplito.y $i.ne dhnoboli.nv Efc6 io thc sludv ol inlcr'ctiong

bclw p6pl..(l plhts i!. hov pcopl. int @t wnh .u spccr ofdE ntldl

$viMoo! inchding Plers .dl eiF.ls, lEd fms' foEn 9p6 ed $its dong

tu.y olhddiin!' ( tl.tl & B.vq l99l !d M.niq 2004) Th' am dhlo@logv is

nos iturdin8ly u!.d io .nc.inPss ill sludics which d$ib' th' intc@lion of ldl
p€oplc vifi lhc Mtlal cnvionmclt

world P.6petil. ol Ethlobolrly

VeLich.lvln A J.8ldffi (200D d.s.tibcd 5l m'dicinal Pltnb of 30

fmili.s, which d u$d 6 dildic, dlnin0lmnBtory, dlideumaric tnd lntilnhrilic

in TiruchimD.tli Didncq Ttmil Nad!, lndia Tolcdo & B$in (2005) FrDncd l2l of

280 sDdi6 s* uefrl s.dibk, d.dicidl {d @nsldction plets Ag|a 'r 
ar'

(2007) d@mat d mcdicidl ud poisoG pl{r dive6nv i' thc flod ot tnc Cdiri

of rh. sl!|. ol Pdib€. B@il Thct &pon€d l2l phit sp4i's of45 fDili6 $d for

mcdiciMl Dlrlos in vhich 5 sP@is .E Poietous tuu't d al (2008) dcedb.d

thar narly tOO pLnB lh.t e usd fo. Primsry hctl$ ctrc in Turkev and 2l in

Cyprus. Somc of rh@ .rc loxic ed orh'E ole @lion plsl poiening li's 
'Mnd

6 %, odl s!ffcr noE fM thc co.suFplio. of Ftudllv Srowi'g Ph'ts $ @Pcd

ro ulbs dv.lk6 Dilrhad.r .l {200er dcurcnEd th' cth'ovclcrmrt pdli6

u$d fd lh. @nttol dd tltllnot of ma5litis in 6nlc ud b!ffll@ ii th' Sdgodha

dbtid, Patisi.n Thev dm!m{L{t 25 sp"i6 b'longins io 20 fmili's used for $c

r$atnent ond pDphvldis of mstilis in bovin$ (qtlc) md bubali"s (dairv h!ffllo'

s,barB D,tarrr. Thc most fr4!c'nv rcponed sPccics wcrc C4ps@u at""t

bttidiun satietr, , illi@t $tivrn' &Mmun idkur " cit'us liron Ziryibcl

olliei,ale, Cnmll& @!ur$hit' Cdun\lonst Cunintm cvtrihrm' totu i'dna'
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C.tuattunn ohlclnisiM- fuititu etiw, Nig.llo satiw. ad P.84tw

,,@dla El.Dsid & El- MosEpi (2009) Epon d $.t 44 Vai6, b.longing lo 28

fmili.s ed 4l sdcB *cE radifon.lly B.d fo. mcdicidl dd non_m.di.inal

purDoss El-Jsbal El-Aknd.i Th. lh.EF.ulic indicolions afiribucd to lh. spcics

wcrc cl.$ificd under 8 body sysLms Thc Fcin itdi€lions Ibr ncdiciMl plet !&

wcr. common coldt .sllm4 kidrcy poblcms, skit inndmations' lircr disscs and

Rolt ./ ot(2009) eported 58 Plet 3pei.s bclonging to l4 f@ilics uscd in iolk

h.dicinc in Malubhdj. Dlc to For nal.krF f&ilili.s and Povcfiv' lh. indigcno!3

pdDlc dcp..d on ldal o.dhiul plet5 T.hli e, ,r. (2009) d@M.nLd tE

oMdltid of traditioal kD*lcdg. of P.iri.chc in Puc Dislrict MlhNhln,

India. 182 rlanl sD*ies s.c us.d for diff.Enl .ilnenr imluding 28 sPccics lor

M.li (2OlO) srdqd lhal Crso,s vircdo porsc$ bc.eficialeffels as .n &thclminlic,

enrh.ptic, cnrisoorbutic, comiMtiv., sudorific, t brirusc od drdiac stiFulanr

Husin er a?., (2OlO) d*criM 88 Dldi5 sP€cis .$nobolanidllv ftom J.hlpu

Jfte District Ouj6! Patina h.vi.3 ncdicintl us V.ma sr at (2010) Evi.w.d

tnc @nr cthno n dicinat lsof Czlottuptt Pectu, wnichist*n for |nc le|!n.nl

of of t.t.rs, rhclmd$, indigc o. @8n, @E 6Zm4 dthnt ' .lcPhetiail

uusr, vomilinS sd didnr.,.r.- DrhtE & r.in (2010) .eied olt i.vstigdion in

Tlhlil Mull i, domimLd by rh. Kottu ond Gond lribcs. A l0r8p nunblr ofl. diliorl

hcrbalhcalcE exist bclongine io th. Lib!! comDlDitv dd !E ulilizing l@l plsnts in

crhio.mcdioiDsl ptacli@ ppah in $c e4 ftcy dooumeDtcd 47 mldicinal pldt

rp.oics b.lonSing 10 29 fanilies.nd 45 8.r.6 Hssin er al (2010) st.r.d lhat

hslc6 in B.ngladesh ule m.di.iol plet! s thcit pim.ry eurce of mcdicinal

lomu!.lioB c! ru61 p.ri4l5 !E morc dcFnd.nl o rodilioEl tudiciNs fo. curing

uinlrr ticr infcdios !!d exoll, u.s6iltcd di@s e lr.k of .c4s lo modrm

n.dicll f!.iliti.s clinsjns lo tlilni@l .PPNhcs dd f@Uv ncnl!rcr !o rhl.
lhL foo of iunes in &onr of unloown d@roB, Th.v EPoncd 32 plult disltiblLd

into 2! lsilics ue{t by lh. L.ditiodl halc6 of ev.El dislticl. .nd lribcs of

Brnghdcah for lslin& including LucoBh.i, fFqwnl urin.tion, cloudv urinalion tnd

bu m ing scnsations durinS urination, A lotllofl0 pluls dividcd inlo 9 fMilics wcft

rpon d lo be u$d aerrist STDS lik 5yphilis md gpnoFhd. Me.fongo tr al.'

l2O I O) d@umentcd the w of lilioid non@ots ol th. leilv Hveinti&.& .nd .s
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lh.ir @Nml'n sl!tus in 15 eldrql disrrid! ofM.lrwi. Altqdh$, 49 CtoDhytc,

borh dicot lnd monocot sD€.ics wcE documcntcd a ourcls olfmd (24%), medicinc

(58%) and p€sric Ls and om.m.nEls ( 13%). taui (2010) r@!s.d on do.umenting

mosr of mcdicin.l tldrs usd by the Oeick ffinunity in M.u FoN$ Complcx lo

fdilirrl. @nenaiion .ffori5, ln lolal. 94 s@ies of 46 famili6 qce idcnlilied dnd

coGl.cd with th.ir m.dicid qulirica q indiclrcd by infomels AnB.r at,

(20I0) @nduclcd !o !@tc ta!.liN data fd lha @n$ndion dd 3uslrhabL u$ of

*ood, Felcs in Kainji L*c N.tidal P.lk, They d@uBcnt d local *tovlcdgc on

us.s, 3r.rB dd surraiMblc trulsn.nr of elet d e@dy sp€i.s. usinS bolh

crhrobor4idt ed qMrirlrirc @logicd Ddnods ! or.l of l? pluts speica

bclon8ing lo l8 lMilis *c6 eldted for @kiDg ed prioitizltion solc. F.mily

fib4@ w6 lnc ddiMr fmily in tcms of nwb.r of sFci* eprc*nrd. AmoDg

rh. pldl us Fr.gdics, hcdicidl ls vhcrc 6Ld highst (18%) follN.! by

ediblc plsnrs (257t, misurn.ou! puaoss (24l.), .nd consbucrioi ( I l%).

PeEpdtir of Eihobot ny lr Pttld.o
In P.tin r wo* d d. dhmboirny ha b*n dorc which i5 Eponcd s

follows. Chludhary a dl (2004) stred th aboul J000 f.mili.s in lhl Disnicl S*al

collcat vsious n.diciml pllnts ed consunc norc th!. 5000 tod ol in a ycd.

QuFshi& Khe (200') Eporr.d 25 ncdicinrlphnls b.longinglo l8lmilics fDm

K.huta, Rlwalpindi. The* q.E ued ior curing cholcr., dyspepsia, fcvcr. herlcx

Rz.m4 j6!ndic. md othq livcr comphiits. Dmni ,r ,1.,(2003) slatd thal 50

sp6Gs ofplels e us.d ii tfllitioi.l halth @ rylcm ii Nusl'ki, DiE icl Chl8hi

or for trc.ting sloBach rchLd dibdc.s, @ugh, 6phtodi6ic, goioftd, diurctic,

di.bacs, .tr disases, ddn rllcrg'es, Esh6, dirrh.a dnd dy*ni.ry. Mosl pl&ls

h.€ mulriplc er. OtLr Gpehlly }m6. apF.a! to bc moE k@lcdgoblc

QeEshi a ar, (20070) d66ibcd th 26 lpeics 6om Dislrict Midw.li *eE usd

lor h.dicine, tumituF dd lor m.king aEicultuBl inplcm. s dd s $. a@d Thr

l@l @mmunny va loowlcdgabh lbour thc laol @s ofpli4l5 bul u.ronuMcly

this knovl.d8e i! delining a lmdniotul cultuG is diepp@ring. Qmshi or ar,

{2009) mldc vdious hdniond lh€mp.ulic tPplicirions of 33 plel slccics belonging

10 29 B.neE ed l7 fdili* lbn Sdhd G.li . Cd8. Chofti Sillsi dElrid 0!8n,

Aad Kshmi and pbonologicll obwalio8 Ahmad & Husrin {2008) hichlightcd

mcdicin.l u$ of Dhnts by ls.l mmunitiB. Ths plots e utilizcd ld curin8

@mmon lilm.nts such 6 ftwr, @14 @ugh Dd diatrhd &d de u$! simpl. h.6rl
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ls. H@in., al, (2008) .nliscd,tO spcci.t bcldging ro 39 g.n a ard l2 fmili6
with econohic impomne ol medicinat ptsrs of MoBah Biodivc6ity psk,

RawalDindi, Ihee Dlanls ire used s food, snekr, foddcrs, hetIh qr lnd 06.r
cuilunr purpo$, Holwc,, cha86 in dcn lfc nyl. of t@ts hlE &ctincd ot
phcricc inrh.l@lu*of mcdicimttlsr, (hs (2008) EFrrd 98 m.diciel
plans of Harmosh dd Bugble ratlcys Cillil, Thc t@t u$s includc pBcnrio. dd
cuE fo. rhcunalis, arhm4 diabelo, bl6d p6uq nonac,h Dobtcns, dHoniml
pDbl.ms .rc. Thc &oili6 lik knie@, Aslft.a., Raurcul@, ADj&@ ..d
Ceni&&6c wcF impond fion n.diciNt poinr of vi.w. euGhi .r at, (2009)

repodcd 28 sp6ies of ?5 fhili.s from So hm Himotayd Mounrlins, pakistan

which wcE by $e lMl wohd for rqling rdioB dls.s, ptuplc aiu hlvc sl,lng
raitl in.hqbal ncdi€rion lnd *omc. @ ldding nco in lhk Gsp6r, e!&shi e, al,
(2009) leorded indigcious kno*led8c lbout mcdicinot plo.6 ot Cholwat. The,
reponed 29 speciB of 25 ScneF ed I 8 tditi.s wcc rcpod.<r osd by rh€ t@l
p@pl. ror veiou3 cuilg !jth.nc. S.dr a Ken (2009) d@umenr.d tO2 s@i6
bclonsin8 to 93 gcEra ..d 62 f.nili6 fi@ r.hlit Sh.klrgdh dislricr N@el,
Prkislan, which e beinS usDd by le.t iihrbitdIs for vaious puQoses IncludDg
tu.I, fumnuE, fodde., hating bast.|l ed rot5 bnshing r..d! mcdicindt, rcgellbld

ElbrolDt.ly i! Knyb.r Pukhr@tr (nM
Thc wo,k on clhnobobny n sunneizcd s fo ows, Ba4snah ,r at, 0996)

twnt <l thd 8l speics hld tdied le.l q.TlEy i,cludcd 36 ncdiciMt Dbrts
Th. @ is undd evcrc dlfoE*lion lid o!.rg@in8 pE$ure, you$f A Si.ijad
(2002) srudicd |5 plbr5 betongin! lo 59 f.miliB fiom Rmak V! cy Nonn
wriris&n. Ofthcn,80 p|{ls w@ usd to, medicimt Durpos,41 6 fu.t wood,42
loddcr sp€ica qd 15 'r rimbcr Dtuk. Shinvarj d/,r, (200r) daumunGd dD
m.dicinal 6.s ol pl!.rs of Bs rftr Shi.,k!i vrlley, citSir, Son.22% Dt.nrs w.E
used for troting gasmincstindl .ithenr. % for curing bonchial a.d pulmonary

dhordcs, A stud, by Bcdshai .r ar., (2004) Evql.! rhd r 87 speics b.lonSing 10 66
fuili* *G rBdiriomlty !s.d fo. wious n.!& by lhc tMt. Thc clhobohnicll
prcfi|. consist d of40 fuct wood plants,2j ftuir pt.nrs,2j 5!€cies of vc!.rsbtes, 14

trmb€r wood sp.ci6 and poi$nous pl&!s,

Husein .r al, {2004) @ll6Ld dnnohorlrhjt intomaiion ot.inbcr *bod
sFi6 fom ladha. Sourh W&irtro, pati$s. T1E i.hrbibnc rori y rr.Fnd on



fld w@d lnd th.y ued 26 pldt !p!ci6 of t9 fdilils, iNhding ? shrubs snd 19

tB a f!.1 rc.d, Eldq and illir.otc Foplc *cG norc tnowl.dg€lL rhe toug
od qdstcd p@plc. Khs (2004) epo'rcd 100 sp.oi.i of mcdicin t imporrare non

Astore vall.y, Dislrict Chil6,

Lrtif.r al (2@3) smcd thd loc.l ,@plc Ely on $.n iDdjg.rcu howlcdg. for

collcclion, procesiog, peking, drying rurk ting ud consunption ol vlrious Non

Timbd Focsl Prcdlc$ NIrPt .sp@i.lly mush@mr. M6hmmt
Edayun r, a.i. (2003 a) dcacrib.d rha hc E ld.nrs or Ur@r-C.tnt vrtleyr of

upDd sw.( us nediciul pLrl3 for cuinS d5.@ ud ie sll emc ol lhcm ir tn.
l@.1 mald for mi.g lh.ir lirc hood. S.Dc 44 tFics @ @ll4td.nd marka.d,

8 sp.cies of medicin.l phds d endog.Ed, 8 sr@ica !c vuln.rable ed 8 speci*

@ tu. Bult ofd@ ncdicir.l tLnE h us.d lo..lt, Thcn swcy ihov.d rhar

mcdic'nal plcot coll@loN includ. en.nfolt (48.2620), mcn folk (2?.070) lnd

childEn (24,?4yt, Almod 90% of {re n lbitnl phnts @ $ld in rh. lel Mtllcl
in fFsh fom 6 fie oll.clo4 .G loor dd n edy, Thc pecnlo8e of lo$d is nmh

hiShcr in lhc stomgc b6.e th. mllcrou & !n!we alout rhe ptlDq s1o6t

H.hayun er al (2003 b) cddcd oul .n.lhrcbotrnical lury.y or Dkrid Au..r
! l r@cd rhlr l@ls Ely @ n dicinal pldn for c[i.8 dillcFnr .itncnB, Howcv.r.

reoc.t and evg in rcasing dcp.ndocy of l@ls on 0llop hic dNrs llons 
'ith

irdustrialiation, udrntition .nd glohliz,rion lrnds nowly bur $Ety e
doditing indig€nous vllu.s.nd.ultuF. The en$in8 cthnobotlnical k owl.dge of
th. aM vill nol Em.in ini.ct for long. h p@ study s .fon w$ m.de to

d@umol @mnon folk dip6 of th. G. Thus folk @iFs us.! lor cudng 30

@mmon dhers in t. @a weE dduncnicd,

Hm.yun., at (2005) saEd thn P.*i5ln h6 stour 6000 lpei.s olwild ph.ts

of whioh obout 400 - 600 a @nsid.dd mcdicimllt impon.ri lqbol & Hnmran

(2001) sud i.d .rhnoboari..lly $lu.d [06 of Hhdul$l}HimLys Esio oaMrhn

.labba, vhich @rloined 187 pbtn eei6 of.$nobo6ni6l inpondcc, b.longins io 7t

6nilics. Th. plmts *rc shsificd s mcdiciMl pbrts (9J Spp,). ogF aNsry b!$d

pllnts {57 spp-), wgebblc.nd r{{ h.rb {19 Spp,), ondcntll (32 Stp.) honcy bc!

fiEing (l I Spp.) agicuh@l r@l nuling (32 Spp,), plmll yiclding ediblc fruits (10

Spp,) d'aichi4 and slEh.ring e? Spp.) fcrcirg .nd Mgc ,Lns (19 spp.), Fib@s
(16 Spp.)ddlimbef yi.ldingplr s(l4spp.),



AhB.d .r ./,, (2004) d@mor.d 37 pter speics of 23 fuiti6, which qca

uscd s tradirioml ph}lolh€Epic for lh. @itol &d rE rtn.nl of di.b.rca nilftus,
Th. ruml inhlbibts orthe ag chsiti.d rhc$ |r.dniout phyloth.npi* o lh. bsis
of us of tqious Dlns of pknlr &d n rhod oa thcir lg. Abour 29 r!.dniNl
ph)aooa.pics *E @pon d ft.m $. rusl irh.biont' oflh. !@. Hm.ran (2004)

mad. e iivcDlory of u cthnobob.i€l siudy of SMr Kohislar. Th. popllatioD of $c
Egion prin.dly deponds upon phnt @6ouro.s for rhei. domcaiic needs, h was tound

$at 28 trcc speois bclonein8 lo t5 diff.rcnr fmiti.s ac ditiz{t tor multiplc

puiDos in sw.r Kohan&, Crde d.otltM $4 PiM vallieniM is al6o .po.El to

oth.r p.!c oa P.tisrar .nd 116 plar r virll rol. in rnc .@my of rh. @, Mosl of
$.e tc sP..i6 e al5o lsd fq m.diciol purFs. Har'.r!n , dr.(2004)

inrcni8.r.d dhrobotuiql pDfit. of Urrq .id Grb6l Vaucy. Th. inh.biunr!

utiliztd l?6 plml spei.s fo. Borc th.n 42 d@.stic neds. Thee includcd tr3
m.dicinal pleE, 29 6El wood spei.$ 3l fo&cr spei.s, 24 vesel,blca lnd por

herbs, l8 vct.rinary medicinrl phils, l9 fdl yielding plmk, l6 spiccs and

condih.nls, 8 for consbucrion ond rimb.r rcquiEncnrs, t0 orumoLt plsl 3p.ci6

ed 8 ued a moulh $6h (M6uL), Oths mi$.ll@s &s of ,tanr inctudcd

.csrhdi6 $ne (l sp), eri lb. (2 sp), a8riculrlal t6ls (8 sp),llulchins Dd
enns (5.p.), b.rrds naldns (2 e.), bmms (2 !p), bddeEs (3 spt, qmdi6 (l
sp.), dy. (2 sp.), dish cltus (2 sp), honc d@6rid (2 s9-), fc€d (l sp.), Lncins ( t 0

sp.). nsh poiei (2 sp.), fmnur (6 5p.), hon.y b€ stlEclani (8 sp), march indunry

(2 sp.), nllholosiqlu$ (6 sp.), DmirS (9 sp.), n@ft (l sp), oil (3 sp.), p.ckirs

fiaLrial (2 sp.), poisnoDi phits {6 sp.), op6 (2 sd, anri suk ed $oaion birc (5

sp.), eil bindd (l sp.), siicks4adl6 (3 rp.), s!fi Bh (l sp.), shsdc r@ (l sp.),

lpon rools ( I sp.), rq (l r!.) ud ucNil mtinS 0 3p.). Mosr of rhc plots !E len
ror mlrt'plc turposs, Somc pLnr5 re lls $ld in thc lul mrt .r!, rhB povidinr

e lddilidl $uu or in@.,
Latif& Shinw&i (2004) d.*rib.d lhr.o. rimbcr foFsr prcdst3 podued in

Plkisrin aq noElsr hoqy, fruirs dd nulx v.ga!bl., @ndimenb 6d +ics, mui
palh, silk c(on, and mdy otber. Thly rcpon d l3t sp.ci6. Abolr 34% ofloot3
are d.pcnd.nr on non rinber loEsr prcduds lor ncomc Ccne6lion.

Arshrd & Ahnad {2005a) Ep.rt d l0 spab! b.longing |o 28 sensa of zl
failiB of n.dioboLtricd imponoe h rhc Cllliylt a|% Ihlicln.



A6had & Ahnad (2005b) .l$ d@uncncd cthnobotariol dat! oa 40 plmr

specics b.longing lo l7 gen.6 .nd 26 fmiliA fion Calliy.t a@ Plkislln.

Ahmd .r 
"L {2006) r.Ddrcd irditioMl hedicinrl uscr of w.cds fmm Disricl

Hu$lii €r dl., (2006) Eponcd 67 plairs b.longing io 40 familis wiih folk uss of

Sh.r & xnlo e006) r.poncd 8? hcdiciill pldB bclonging ro 58 frmili.s M.ld

sodshh & Husin (2008) Eponcd 20 pllnb sFci6 b.lor8in8 ro 20 Sqnen of 18

f.nili6. Ten spcci.s usd for curing *oncn dieaes and othn l4 ror cuing

ditr Ent dis.a ir childEn, Bt(rblLh .r d, O()0r) dalm.ntci Ethnobobiql

imporione of 100 Dlmts distribul.d ov.r 49 &nili.s ftom chlrloditlilk, Balkh.h

Dinricl, Malckcnd, P.kisrin. Of then 4l fahilies arc dicoq 2 nondol, 2

pt6idoPhlt4 lrd I gymmspco' Mosl pldc h8r moE tho otu l@l m. Sixry-

5ix planls wrc found to be nediciul speies, 2l fruit lnd cdiblc s..d sp..ic$ l8

foddc or fod8c spdi.\ I I tumiruc lpeics. Thc @ is und.r hevy pE$ore of

d.foEsbtion dd ova8r&ing, which hav. Educ.d the E8oeElion ofwoody pleG.

Poper c@logi.rl mdaS€m.nr is Fquired io potccr rhc {ildlif. Md erhnobordiql

deu@ for th. coming Bm.6tio' Ali & Q.is (2009) colhcrcd ethoobotanical

iiformction rcSarding th. v.rious indisenous usr5, cspecially th.nedicinal pl.nts

in Chnrd valley. A lolll of83 roM.e rcpon.d s brins us.d locally for v.rious

tlrposs. Th.y ruegcatcd thrt @ts ww th. m.jor planr pan oed in nost of $e

rccip.s, Mljority of lhe rcoipcs !rc proparcd in thc torm of dccoction fron

lEshly coll.q.d pLnt p.ni. M6il,.singlc st ci.s it!s.d lnd arc mlinty Lk.n

AdMn d ar, (2010) d@umcnled og 100 planl spei.s ofwhich najorily

phnts sF.i* aE rpon d !o b. 6.diciEl. Th. h.rl @mnunny pEpaE3 taditioMl

mqdicins lrcm th* planls for cuins vaiety of dis4$. D4ss ii n.dicinal

pldls h6 bcn ob*dld ir rhc Lsl 30 ta6 du. b rqious lhuls and rsu6.
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Ptyr.siolo6' $d v.gca.iio! $dcrrrc
Ph}1osciolo6l dcrls with th. h8.talio. scluE, o.ltsis, ryn$6is ard

86upi!8 of pl.nt @mmunili.s. tt t @ful lo @llc.t such d.tid lo desrib. thc

Dopul.tion dyn@ics of @h 5pcie. rd how th.y Elarc ro othcr sp€ci6 in th. sc
cotr"iity. It.ls d*ib6 sil-plDt Ehrion5hip dd smcnks dlh d sprri.l.dl
Lmoonl vdiation ir vaiabL nurienrs.

world wldc P.Bpscriv€ of Phyto@iolos,

PaFmelsis d, ar p000) whil. srudying rh. rcClrldon direRir, of gled ond

lign4d angchnd in Tur.y. nEy $arcd dlr clo6.d tugchd had gEai.r plarl

divedty and grc*1h. Thc v.g.tarion t,?€s depodlrt on sll texluE! physiognphic

ratuEs, sil d?pth ud soil chcmiel ch@Lrislics.
Hda@lu & Aksy (2IDl) sr.cd ttu C.nrcl AMloli. b.lols lo th. Innc

TuEnio ESior in t ms of phyrog@8aphy &d thal Salt marsio md hdophyric

vcgctllioo dcvclops amund lhc soll lrkcs and noristioll, vcry rich .nd includes mMy

od.nic tas, lpor a dr, (2002) invcriearcd .bov. gound bim6s! Flaivc

fEqu.nc, Eladve d6ity, Ebtirc donin.@ .!d into,ir.t $lrcr ofrE spcic of
mixed dipLoco.t forcit of M.tua C@ld Ralp Nalional Pd( S!b.h, Mal.r5ia

shalbur €r,/., (2002) d.llz.d th. phytos@iolosiql b.havior tud siu stucrlE of

,,vteid Etu (FoNk) A$h shrb.long thc E&,pthn R.d S.a @$ in Eladon to

tn. pEvailing .Dvnomcnbl SFdicnta Bed o TWINSPAN ed DCA mullivdiat

tcchniqld ry/ra donkgeBk,ZygaphynM c@.leun -Ula tpimw, Ianuk
niloticczitla tpinNa, Nitwia Et8Fzrsopulun albud rnd Nitwia Btua

gr.up6 *R idcnlin.d. Th. rc8.tivc Elafonslip ba\rycn rh. d€mrrt and 3n oflhis

pl.m suiaert! th.t it! eiz. b dc6ityn.pend.nt. shmr & Up.dhry. (2002) stodi.d

aoot hill, slop. (middlc hill) ond lop orlhc pd*red and lnp@retcd hills of lhc

A6hlli ar JaiDur, H.rb@6 wa.dion w t[.Dphtic in M&F, cxhibitinB

d.&dun nlnbd ol sp.ci6 duri4g 6iny sen, Thc p@n( 3tudy Evsl.d e
incHsc in thc eil nurid|l ard sp..i.s diveEity al lhe prolcclcd hill and olc of

h.rboclo6 *cel.tion in lhc @MRrrion olnuuicnts al bolh hills.

sdcM er aL, (2004) wolkd d lif. fom dd k l su. rpadr4 lar pcRistcncc.

llowering s.eIL and slrde lol.se of fts in difreEnt v.Sctaion lyp.s oa nonn-

w3red €ichme.t oflhc river oola in (uddun Hin.l.yr Tlt gNland vegchtion

wB ch.mldan hy hcmicrrprophrre *hil. tnc floE s ! wholc B lhcophttic.

Thc biologiql sp€cttum for th..rt@ KumNn Hitulays wa ofth.DhcmisFphyli.
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type, Tltc obscBstion on h.f sie indb.lcd that hi.dphylt doninar.d in all

v.B.ration typ.s. The v.S.trtion .xpr.$ion wls cversen, wirh considcBblc

dciduous .l.m.nts- l. lll th. floscrins pgiod norr of rh. tret wrc v.h!t-
WeB.@d A E dbrct (2004) dsdb.! k|f ri& das ..d laf @Eislcncy rypcs

ofthe woody speies in $c rilcinc forst, Thc dlla rvedtcd . dire^iiication of tof
si4s wilh chdBing .limot frcn r.h!.6rc io hol and eid ed p.riiculety

micophylls b@nc eLriv.ly 16 imlolrsir &d *E Epl&d by smatlq lav6 in

rn. hot .M. B.lblE & M.nins (2005) srd.d lnlr ih. Cmdo, $c @nd tds61
rcsehtion tttc in Breil showcd a widc physioSromic Eng. Bostly slhildr to

tlopical s.v.nn.. Tne tuunthoio lif. fom sp€ttum wc n.inly of

hoicrnloDlrl6 &d $. pheophytG. Th. fo6q p|qiling in lhc sit wirh oDd!

physiogoni.s ..d ln. klcr in tn. clwd physiosnomics- P.inrdo & Aguire (2OOj)

dsdbed and typified lhe .sirtions, alli0nGs' ordos, subcl.$es, and cl!$cs

dclining lh. chionophilous cohmunilies ol rnc bo@I, lcmFrutc rnd M.diienncan

climl.s of wcsrcm Nonh An rie Synru wF checi.rirld by thcn noristic

@nposition, physiognomy lnd biogmsophiol dirtibdon, along wid lhcn position

Da c6tr , 
"r, 

(2007) ob*ded R .kid ,s sysrem,rnd @np.Ed whh his

nomal sp4lom. sp6Erm coNirrcd of dE lifc fom lh( o@pbrs (42,9el6),

phdeoph',r6 (26.1%), tr&phlr.s (15.8%), hcmi cryprophrlcs (l2.Ey.), .id
cryptophylcs (2.3%) ii thc emi .rid Esion of nordi6l?m Bmzil. Dos Sdtos./ al,
(2004 dclcmin d d€nsity, fcqu.ncy, dmiurcx imDone€ ht& indq of 6l
ehoEl spci.s wilh diwcily of H= 3J. ii C.!ti!Ca @ ii thc rcd ot MiN
Cc6is slic, Jcsn (2007) sned 1h.r @olo8ic.t urns migll inflrcncc sp.lics

richness in Ncwzland. Flcshy lruirs h.ve lowcr nunb.6 of spccies lhan rhci sisrq

liMts. Hc lusa.fti thar E8ional dilTcrcEs in conmuniry p|Gss cu
in[!.n@ spccidion or cxrircdo, Tczi@to ., a(, (2OOD d*rib.{t tu non .nt
vegctrrion.st blished l! pldt a!@illioN io solakly {.cuhcd in NorlhcssGm

Tu cy. The noristic cdpositions sd abundln* p.ncms of lll plel eirrions
w.E d.rcmin.d !o enlql. th. 3p..i6 diwFity ed &hcs of rhc nudy @.'n. !
dd I div.Nily wd olcuhr.d by difrcEnr orcgorics of mc$uFs otlcn us.d to
quanliry biodiv.Niry wilhin habiL|ls. Ciyuch d d, (2008).valusrcd $e rcspon* oa

helblcour comounities lo pEviow tud cufrnr cnvircnmcntol 6nditio6 .nd shcd
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u1 waar silrs d4E@ abna Md b.ta div€6i9 duiis @nmunity esBblishm.nt

Fosli ., ar (200E) @ogni2.d comnunili.s on thc hasis oftwo clin.tic gddienn in

Wadi vegctarion in Saudia Anbi!. Thc fi6r h .h.@rcrikd by dccEsi.e mud
pecipitdions .nd .n incssins m..n .nnual rmp.druE. Thc sMnd pKnts an

incrcaso in rhc annu.l poren rl of cvlporraNpiralion, A rhnd rodicnr, a

bioscosBphical cxcds an impon d olc in rhc Uoislic coDposilion. tzco (2008)

poinrd out ln.t phylosiologisl dib h.v. ti(t. @ in taionohy, bfl pbvide sood

Bobiols ol slosi6l, chrcnorosial .nd bemis info|m on. Thc

phtn@ciological bch.lior of r.xa h i raxonmic fedu@. Kcnn.ini (2000 whilc

making Ceogmphiol, ph,los@iotogiql and .nvirnmenral dcscription of ,.t.ara
ro.x,n Evdlcd dift @.t pldt communiry ryp.s due lo vdhion in ctinalic. ediphjc

od b'otic facroE. M.d!.n & ttgdd (200E) nudied non{idg. focn ed ndgcd

ro6rs had ?5 s!€i.t Dd 2E fmili6 hd' whicti rids. f@51 h.i 90 soei6,nd 38

fanili6 ha'|. Sato. & El-Nlger QOqE\ F.ogtitrA Cnppuis dccidu sd Twit
,.ilb,i.a doninaGd .rd prc offi. wodb in . Tt. @mmunily Gflets pevailins
x.rophytic conditions wnh well rc!.ent ion ot Zysopul@ior cMihi at. etl
rcpEsenred in rhcs wldis. Ahu rhi ei d., (2009) quanribrivcty csr.btishcd pt0n1

connunitio ir lirc h.biralr of yekri C.oc R.ssi Bauchi, Niseria. Th.y
modificd .h. PCQ mdhod rnd comD{Gd imponhe wtu. i.dcx. A rollt of4o proc
rp.ci€s b.longing lo 33 s€n.a tud 7 frmitics n0v. b€en idcnri,t.d, poame is rh€

leading fanily. Erintn4n e? at, (2009) datrrd lh. vclerltion respone ro

envirconenbl condhioE of ope. voodl.nds rto,8 a. atitudimt and a greing
gadient in rhe Jab.l al Attdd nounilin dn8. ofoho. Ct6sifi6lio, anatysis ad a

C@ni6l V*iar. Autysis (CvA) indi{cd lhlt sDcis richnB fouorcd .
uninodal dislriburion . tdg rhe alrhudin.l gFdic,l wilh the h ign st i u nbo o f sD€ics
at $€ inrcmcdiat. .lriludin.l belt. NaqiMhld er,t, (2009) sul.d lh.r $.8 w.rc
pamll.l chanses i. vcs.tadon both wirhin N.rtands ud rhc sumundinS srcpp.s b.sed
on DCAJCCA atulys.t altihrde app.lEd lo b€ lh€ primary dcrcmina of norisiic
mmpd ion. UpDcr mounbin ve&trds src p.nhulsly spc.i.eich Md 6,tsi, tuny
cndcnics dd orhcr sDei6 of a n@$ ph}log@gnphjot disributio_
fi.nicrlTlophtrcs @ mainly GrricLd ro upFr nounrain d@, pign.ni d ,1,
(2009) slated th.t vcg.r.rion ct6s is lhc higlcar soup i, vcg.rdion t.xonony tud is

d.frned mainly on fie b.sis of chsncter sp.ci*, Howevsr, ihcsc

ond nor a|vlys repEs.nr rhe 4ologiot condirioG of ptm comnunities. They
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tuFssd on m@ inclusiv. d.finitio of rh. ctasq inctldjr8 sp{ial srlcturc dd
e.vionn.nhl chmt.risiis of rh. wg.|!rio md lnc .@logiot dirriblrion of

Oldc land er ol, (20 I 0) pesenled a h.* rppMch lh.t uses h igh sparja | rcFlution
hypeFpeclml datascis !o hnp v.g.btion unirs of ! smieid rangclad in Cenldl
Nmibia. Thcy.lasiarcd dlla by hicoFhiql clus&r &atyla ,mo sycn vls.alo
uni6 tul En4| ditlcMl @toeiet sbrc, @uBins in rhc srudy !g.

Qadn & Ahmod (1989) Ecogniz.d pi,thia-CrkboposoEchrfopoeon conntaiq
tnd PisleicFrbin@-Cynboposo, comnuiitics in euerh. Thc vcsdarion {s
homoeeneous and rpc.ics dirc6ity ws mod.dlc 6 commun y hstlrty ws to{,
Cwboposo" Nd Ctu)eposon wc F8cMtin8. Among rJes ?6,ejz t ,,l/t had

w4t to fan dcgE. of ESen ario. Torrt pldr @rcmgc of rhc @mmuniry ws
12.42% our of which tEs @upi.d 23.6E% shtobs. Ahoa<t s, z/,, 099E) tricd olt
phlo@iologiql dudy ftngclods of $uthern Ai6k. Th. invadd pt&t sp..ies,
whrch werc wldcsprsd in lnpmccled acs, wcE beinc EDtsccd wi$ dcsnabb
lorasc re.Id in$ spsiB in prolc.rcd e6. U€sllsir er at, (t999) @sni^d
s.v.n planr commuiili6 !r lcios atnude otM.iDh.ni HiI, Mqlr@bad, tnd*
oa diveciry rnd irs @hpondr5 equihbihy. spei6 matunry cccE&scd riom tow
alnude lo high ahirud.. The $it l.mp.nru6 &cM6 6 th. .lfiud. inc@scs,
Ahmad & Kh.nat C00l) ob$Bcd i. Istrmabad rhat rhc ori8inal naumt add
xqophtlr veg.rario. h6 changed into mcephlric type duc to tary. ste culrivation
ol res- Bo8 dr "r, (2OOO) dotncd rt& phrlo*iotogBr lnribulcs of 2t4j
individuls in l4r spei6 Ta6 & edn (2OOO) id.nrifi.d rm.qq. oldr
@nounnic., o. rhc bsirofindqx ofsiniteiry.nd 8Dup.d rhcn i o fourdiffcE.r
altiludinal &ncs. v.g.l.tion cmD.silions ot ditfqcm .h[udmr zone wer. also
de$rib€d. Plarr communiiies hdving fiNr dohinlnt @nmo., wcE fqnher grouped
iito rour s@i.rion typ.r Ahnad ?r a/., (2OOt) lmryrec thc veEebtion,
phyog@s.aphical $udy in d*n aM of Bah.w.tpu,. s.so.!t dirrcrcncs w.ru
sienifim y variabtc, ft. hiShen in F.bury and Odob.r dd dE tow{ i. Mrr.
posniwt clacd wnh p@ipitariq oaln. @. Eph.mcmydnu,, e o. iry com.s
in this iudy arca b.i.g rhe r@sr lnd rhc ,oorcsr tor tnportancc vlluc Ind.r Eco.ds.
Malik 4 al, (2001)cn.lyzed the vegcrolion ot Dao Khun, Aad Kshmir and
€o8liad l0@nhu.ilies wilh 83 speics Tt. chehiotcoDcnts of rhc eitotayed
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a sirnin4d rl. ii giviig p.nicuhr shaD. ro th.& comhuiitics. D.$!eir & Haq

(2002) csnblbh.d fhetudeDodow*MarEr6, DohwbM,tt n6, Pho.nk-

C t nod h- M ic re w I i a, Dotue a-O t. t t gi Gf h. m da, tudo @ a-Th. tu d a Ma! lo I a,
Pinuvlt pod.Ddtitn.Do.lnwa@nmlniti6 ( M.iDhei HiU, Mqlt@bld. with

th. iicErsiig lhirudc thc sp.chr dircuity deF!r.d. Thcc was ! der!.s. ii soil

tcnp.ntoa frcn lowr io hi8h.. .Iiruds. Rea !r a/. (2002) d.s.dhd difialDt lifc

foms &d bioloSisl sp.ctrum of rh. ToB v.lhy c.rhw.l , Indi., h irchd.d

!hd.opht{.s (29.06%), n&oph.!@phtcr (6,a?%), cha@phyld (2.11%),

gcothyl* (2,64%), hydophyta &d hllophyr* (8,58%), thcrcph}16 (17.83%),

liea (10.41) ud cpiphyrcs (0.66%), Th. tuulokrhn nom.l spetlun n'o*!d
htt@hdcophyic phyt@limltc, M.lik & M!li[ {2('0a) woddng 6 lhc lifc tom oa

plrnts Korli Hills, M@fi& Ah.d, Azd Jdnu.nd Krlnnn, P.tisrr, srat d rhrr

ndofhecbphttB .!d hcnicryptopntrB donin.r.d dE !E h s6 lollowcd by

mg.Ph.ndoph}ra ud ddphtl6, chm&Dhyra lid gcophyrlr v@ low ii
nlmhq. whcd6 qatir.ritcu BcApho.bphl16 rid hdic4Tlophrrcs *.r!
doDiMl. Thcy 9@ follow.d by nephucrcphyr6 .nd rh@phtre cophyt s

@E low in nont r Th. i r* ofrinilsiry in rhc @mnuniti.s ws .thosr .qqt d*
!o sioils hlbji'r, eil @diriN ed pceilrgc of phospnoor .nd cqut eo! of
polaium in $il, Q.dn.? al., (200a) 6oSiiz.d lix ptanr c@runni6 in K!@hi
Univ.6it, Carpus on rh. bais ofd.jedriis cmnunny dohinlnh Thc v.g.lation
ssistd of op.n @mnunili.i in qhich x.oDnrlic dd d.cidu@3 sldb,
pEdoniotcd, nehcd er / (2005) obeMd rh'l O/dalr,8ri*c s lh. dmin.nr
tr. oaMr4lllr HiUs Ndio t P.rt lshdrbld. lt ss fi6r domiMr ir ? oul of t5
ntuds foflo*cd by Prt6 Brlrgrn, s fiEt doninrnr in 5 (@d,6d Uojlotw
,r,riAp.atr dminmt i. li6r 3 ntu&. T1E d@iMr shrub wB i4^rr, atiae
..rt thc ddi.ut g@ *s ?t ft& amlrm. Esighr./ ar, eOOt) cadcd 466

plal rDcci.s in 172 smpl. qu.ddrt ton dc$rr v.8.rarior ofKiihar N.tioMl p!rt,

Prkistln. Claifidtion (Iwiisprn) rid ontiMtio (NMDS) of d.y $sn ws.taion
dlll {Gin8 168 spei6) iddrifi.d nin! .Nlud rnd oDc ,cuho6l' vcgcLrion

asmbla8o. M.jo. dilTcc@s i. sp..ics @mpGition ot v.B.r.don cxirrcd b.twn
nourtrirE phins, *ahnds &d tipeiln rc8.r.tja. tlE vc8ci.lion of mounkinn
clifs lnd onyoni shoscd hiShc, rpccics rich.c$ od towcr hum0n imNcrs l|Dn
livcalo.k srain8 otrd w@d hon*ritrs) ln0n did rh.r ot .iFriotr nd duir$ h0biur.
HBAin .? ar, (2006) $udi.d rh. vrlcbrio. of Mdchi..a Nataonlt p.R and
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Bcosnizcd fou domi@t rre6, 7 shruk dd 2l dohi,lnt hcrb6. Ahmd e/ ,t, (2006t

@gniz.d 24 conmunni.s dd 4 monGpeific foEsr vegdllions rcE @gnized in

Himalay& foesB of Palbian_ Muy comh!.ni.s $ow simihr florisric com@rilio,.
howevc.i ditfer in qu.nli.dlivc vah.r,

Adu e, d, (2007) @rid out a vcgcrrtion sudy or thc slore of Lok Kaqi Hill.
Ma lik .r a/. (2007) lnd N.fes ./ r/, (2007) conc tud.d that thc vcs.rilio, of ph

Chi6i hills @ b. usd $ a rrpiql eMpt. of Erunl wgcLlio d@ ro p6!erio.
On lh. eholc 13 planl comhunitio kE @ognizcd with a rolat of ?7 speics, lt w.s
found tlt.t ch.mi€l @r.nl5 of eil pby.d a ri8'intur rclc ir tivins D.niculf
ship.lo thc$ conmunitics, QuEshi (2008 a) deerib€d tiv! ptanr communiti.s. l)
Ph,aAntuyTtphe'ecluM in salnni 2l CallitDnD-Di*ry5itu-salwdm an

dc*n, 1) 3@chdrun-Ptuchca-ftrrd in nrsbldd; q tuetutuhy.uuuhiutut
CPpdo, in lg.icultlE hlbitat.rd 5) Sal$tu e0.@tt@ht*PMpij i p@rer(n

forcst iD Sawa. Wlri ofN.ra D.$n, The most d.Fly populsted speGs v6 tyr'lra

.kph@tiB lollMd tt SalyaAoru oteoides, S@haM b.nAd.N, prnagnik

*o*a, Secha4n tpontoreM, P6opN jul'luo and Dipte,ygib glMun. Th.
nd filqenl rp4i6 t prorna ,rsr.do ws prsl in alt h.bihrs, tottowd
Athagi tuvomn, Deh$t@h!a, SechatM spontamtn whitch w.F fovd in 4

habibts. Qur6hi & Bhani (2008) idcnrifi.d 145 spci* of ivc h.bit.ls fdh Nd
Dcse( Th.r. T1le llat habital had rhc hilhest speics richncsr whiL the crcsl habilar

ha 16 numb.r oa sp..i*. Mostly lh. vcgclorion is chaturiz.n by x.Dphtric

adlpErion whe@s salinc and w.tl.nd habi|.rs posss hnlophrrs ud hldophtes.

Thc speics mmp.6ition show.d dillcre.@s in sp€ics richncs. Ahmld s, .1, (2003)

.bmined vcget lioi of (ulri Smn v.lley, Pakisff sie on $. b4is ofbpogbph,
sil ttTc md $e natuc ofqhol. Brefih pEvliling disludonces. TlEy Epon d thal

,r.eu Do./rra was the mosl 6mmon sFci6. amAopirTllrl,tu formcd mono-

sryi.s sr.rds, Ol.a lensiwa lomcd lssiolion silh -,lc@ri1 rodeea 
^ 

niq6.l

tlrirudat, Dodonotu eiw and Jurtbn? d,/,r,,/e/a. dle {o irr GirlInE fo.8@ing

dd @uftd abuda.dy. Cluin8 ofr@dy plonq g@ing ond accidcntll fies !re lhc

n.jof llMrs to lhc vcgendon in lhis v.lley.

Pan6n cr al (2008) rcponcd 79 phtrls spccics including $@ dre sp€cies

rrom DuEji Bd. edq Vcg.btion ovq vei.d wi$ rcnuE dd snGluc ofd.
$il, Cmzing is onc of thc hain lhrc.E ro thc vcs.t.lion. Hu$oin & Pcrccn (2009)

work d on th. pler biodiMiry.nd phyl@iolo8i6l arnibur6 of rhc Tiko B!@,
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Khidar rungqDinrict Dadu. Ali et al., (2009) conducqd a t6it to m6!re ha aty

maner inbk by she.p fed bel and bosal + sm sbver tst d wilh dilTercnt

nitrogen sourc6. The, concluded $ar immonir tJstlncnt ofcom stovet wa norc

cftccivc in enh.rcins thc dry m!|lcr inlokc ty shcp thd $oe aed uM or p.lhry

lincrtlqlld dic6, AddidoD oforlc w&!t in uE rre'tcd srovd r..i&d ro imlove

thc plhrability of cm slov.r owr !B traltl.nl8lonc, bur thc dill.ae $6 non

ri8.ifienl. Sinil!.ly, th. t!.!oFnt of @m noq siln poultry litEl did nol inpFw

dry mnB inkte or tala&bility @mp&d !o uitt'red @rol. QNshi d a/., (2{X}9)

e.ly4d vcg.tation ad $ils oa o.d5id.s of Abboftabld. Tt'e florislic dal! w
tn.l)z.d by lsing nultivarialc l lysii Lchriq!6 ie. DetEnd€d Corapond.ne

Analysis (DcA) md c.nonical coftspoidcn@ An.lysis (ccA). A toral of 63 plot

spccica and t major @nmunitb! wcrc @Bniad slors 5 mljor Mdsidd a
deFarcarcd by DCA and CCA. The sudy also inv.stiS.t d lh. v.g.tarion smct!ft
and its ElatioNhips !o seldrd cnvienmcnlol focroN. The most inponlnl $ctots

inflwncing ihe Mdsid. vcsetdior wcrc found ro bc lcad ind coppcr. and zinc to

em. exfcnr. siddiqui., al, {200r) Dhyrosiololiqlly stodied Pi,us to,butghii
in Lcs.r Himahylr Dd Hindu Kush r..r. of P.kh.n frcn ?50, 1700 m.r.6
crctalion. 4 tu:r,rsrt fom.d plE v.B.rlrion in 12 trands. Pine s..dtings $cc
rccordcd in nin st .ds. Thc conmon .ngiosp.mic sp€cies fourd in Mirrion
willr Chn pirc w.E rddo@d vifto@, Puni.a g@tta. &odiun cicu@ith,
Medi.aAo denti.ulata rnd yicia rd,iw. Thc hon rlrc sp.cj.s .n@unt€rcd wcrc

AilonthB altitsina, Daphne nu.bnota, Melia @dneh, pote"tilla repelensi,,

Urtica dioica 
^nd 

Otea leftusin ,. tl w.s .lro obscrv.d thal the studi.d foresb

wcrc unst.bl. and dcgBdcd lnd wolld bc v.nishcd ilnot maintoined piopcnr.

Pchpeciiv€ ir Ktybcr Pukht@n Khwr
Chushtoi ?r aI, (1989) srd.d rhl| lhc vcscrdid od Minnjani catyoth, Dislicr

Abknabad has consideFbly che8.d ovcr twclvc 
'€a6 

p&iod, *pecia y on .an
w.sr i(l $!th r&ing 6Fct wh.M t6l chrngcs vcE nolied on nonb ircing

sropcs. Thc yqprotion w domiD\4 by Ko.l.ria s@ilis, Sibbaldb cwtu,
Potdila Aetudim, N.p.ta cEcta ud Drcl*tnia i,tdica, Dcsqit thc ch&g* ir
h.rh6@us lnd rhnbby veSc|llio, ro tttc sp.cis 6 rcriced adldcin8 up rlE tor.

Geing, lvddclB and fGt bl@ing win.'s .pF$.ot ro olloN c if€6 dd orhcr

bold ldv.d s@ies to 8.r csrblishad lhcE. Hlsio./ al, (1989) sllcd dar

wg.Ltion of Mtenoeg.d dd slin. rFis of Pcshawir Vatley weF sihilar in
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coFDosnion due ro simihrnies in habitat rId enviDnn?ntal conditioos and thal it

EpEs. cd eGl sllge oasuccesion. Hu$in r, dl., (1991) d.scribcd rhree maii

vcSctdion rlFs rrcm 20 gErer€dr of Disrricl Swabi on tn. bsis of sinilarjry

indie: inronone v.l!6 ed norisric @mp6ni@. .,1. ntudenu @ *idely

dhtibutcd in rhc srca. Thc varialion in rhc domin.nr spe.ics Ms duc lo cdnphic d

bioric disrurbance, Thcy suegesl.d fial rhc cxisling veBeration niSht fudho chinge

duc io under ground *cpage otwder fon nc.6y Turkla drm. L!t.r on Hu$ain rr

ar, (199r) obstt <l th.t soil pH; CaCO dd &O5 rcE lound !o bc th. co.ttoUine

fr!06 in the disoibutioo of lne v.gcrlrion. HNin e, at, {1991 st t d lh.l lh.

odsiDal chir pine (P,t6 Ertl'8 i0 foFsts of h.v. bei Fpleld with op.n erub or

g6nond 
'hough 

deloBrarron. rerq cuhivcrion ed overgr4ing.

Hu$rin & Badshal (1998) atur inv*tig.tiig th. vcg.hrior ofPillh.r Hillt Sourh

W&nistatr A8mcy, P.tisb. gar.d thot thc.ir dd eil tcnp.iluB ee hign r on

eudr flcing slop., *hich dc€sn with itutte in altitudc. Thc v.gctalion, lif.
fom ..d lef sia of sutb lnd nonh slop.s dif.€d al simihr altitldct

lcptophyllous sp.cies incGasad Fith rh. dsc in lliitude. Thc origiill woody species

wa pEent on th. hilh 6 isbr.d inditidulle du.10 d.gradarion. Mllik & Hueh
(2006) ued a88lom.nrivc cluneing. WINSPAN ad DCA for d. pLnl comunir,
arltsii. Chdcrisric pldc with domione Dd tukoninee ipsi6 s.F
prs.nt d, Fou planl @onutis wcF idcntificd. Peer 4 dl (200?) sludied dc
g@cd legetation of thc @le6 Hindu Kush MoDllins. used two-way indicarot

speoies analysis lor hie&chical cldifiqrion of ommuniry d.r., ed @onical

corcspondde edlysis (CCA) fot cMinirg El.rionshiF bcr€n thc vcgdarion

ud slctcd envionmot l p3meeE. Thcy id. ined Ehtion lo l@lity, atdludc,

eil onditions ud g@ing p6uE, clcvcn plnnt communirics, Iintd b lour

vcgdarion rypes in rhc rudy area,'lhc cohhunirics dintr noristi.atty rnd

phylog{8nphic.lly, with phnts shoqing .hlMl.risric p.tlcms ol adaprive lmir

vrrialion. Thc mon imponrd @logic.l fsto6 influcncinS $c .bovc !.gebrioi
(ypcs dd pldl @mhunilis e.lirud., gognphiel posilion (longitudc moc rhan

lariiudc), g@ing intcnrity sd orgdic nllcr @nt nl. Sher & Khln (2007) showcd

rh0l lhc biologi@l spccrrum @nsisted of thsr rl1qDphytes {86 3pp,, 38.56%) and

n.nophtuerophytcs (41 spp., 18.18%) louorcd by nc$phncophytes (33 spp.,

r7.04vd goDhyrs (18 sp!., 8,07%), h.nacrt?rophrcs (11 spp., 7.6Y;),

charoclhI6 (14 spp., 6,2?%) !d li.6 {9 spp., 4.01y.). laf sp6r. @Gislcd ol



micrcphylls (54.70v"), n.$Dhylh (19.28%), dnophylh (13.00v0), hptoPhylls

(8.96v.) ald mcrrphylb (4.0170). Pcna & Hwii (2007) codoctcd srudy o
planl biodivemity and phlaosiologiql atribuB of th. Goakn hill Knthe Rrnge.

Sooe E@logiol ld6nclca slch a, liL foms, 3pei.s d.6ilr, rFci.t @v.r,

sp@ics Fhtivc dctrsity ud freq!.rcy phcologiol sLlus wcE wlyzcd Hu$ain er

ar, e009) stal.d 6at phnt density, frequ.nc, dd cov.. v.ri.d dong lrs6. tras

and shrubs eE$ $. th6 &Dslh 3G&c. Thcre wls hishly siSnific.ni difcEM in

8r6s.3, lrces sd shrubs in dll lour Mse sicr.

Chcmi..l arlu.tiotr ol Fohg. l'l.rb
AhFad d ar (2009!) invarigaled thc lot !p Pb, Ni dd cr conentations

qith epd b th. nuriol EquiFoc.t ol lhc gtuing oninels in lh. Soon V.ll.,
salt Rangc, Palistd. lt w.s @nclu@ 6at th. @nccntrtion of dee nircrab vaied

doig diII.Mi prdN rnd *n in difrGcnt plmt prts. TIE con@rlr.tons of Pb,

Ni dd Cr obery.<l iD $. roase fom srlt Rag. ... dgiifisdy hisnd lne their

c.irical l.vck drdy knoqn in th.lireduF. Thu,lhis foaSp may oue loiicots

probleN i. uin.ls 8Fzin8 lhc @-
Ahmld .r .r e008) @lyEd doninst fo68c Phnt for Cu, Mn, Fc dd zn

in tlc lav.s od pods. Tlc phnts havc vrryirs iin.alt @nposilion dd showcd

c!@ dif.Fnc for lhc Zn 6d Mn iD ldtt b d in po&. !r E know lhll the

iorase species studied rre palatlbl. dd h!v. much hishq concenhtion ol thc
clcm.nt5 r.quicn lor lhc litc sl6kt

Ahmad e/ ar (2009b) ody4d lh. nulriliv. vdlu€ of lcav6 of iodd.r tces

Cewid owitiktiq ltt tu dba, Eetula eltis, C.Iut @ltnlis, Diotpw! lotu!

,4q.uld tndica, c.ltis .ouc6ic., Robihta Feu<lofueia, Oka ktu4irea M.tit

@dn@h, ritmthu chircBk tnd pleEB tMM sa *Lctcd fod Chaghr@i

vaLLy in Bun.n dislrict. Paki$an. ior dry matler (DM), organic mt qr (OM), 6h,

crude poain (CP), ncuinl d.te4. fibq (NDF), aid d.tc8.nt fibd (ADF), h.mi-

cellulose dd lignin contents,

Hamed.l al {2008) @ly.cd rh. rFximarc @mposnion irclldinB pDlcins

crude fibcrs, lat a|ld oils. moitturcs, dh conlents ind cabohrdBtes lnd likc C o,

Na, M& Ar, Si. S, t Cl, K, Ca, Ti, F. and Br in R@Ei kaid,t Ranw dldaut

Ru'lr tuptle^is, RlP a^aala, P.tticuti. hdculNa onl t'oltgohunl rtubej nl

of $. amily PolyCsna.@. Husin & Oulmi {2003) lound non sisnilidt

difreEn cs in mincBlsbeNeen g6$es.nd shrub6 frcn H.6oi Bsel6nd, Kal.t Cu



conc.nllation qs highs ii shnbs ihd 8dss6 whih Mr qa highd in gNs lhat

shrubs. K .rd Fe w.E sumcicrt whilc P and Zn wcF dcllcidt in most ofthe fora8e

Dlmls. Cu con@ntotion qa Drcsir !t bxic lcv.l lor liv.siocl, lt *s @rclud.d that

poor livdl@k Fodrclivit k duc b iisft'cicrt molit of min.d lmcicnr lour..

Mn! od scl', Md lor.sc cuz', Fc?', zi:', Mn" nd s.!
Kh.i rr al, (2006) studlcd th. l.v.ls of tuco rnd micrc mircnb of hc6.$

fo6g.s of a 8@ing p!.tuc oa Dirtrict L.ian. TnG g@d lod8.t hrd dilTcn.t

co.ccntdlioN olcr lnd M8,.nd l4 slirhtly high.r th.n $c @mmcrdcd l.vck.

Thc roraS€ h.d loer lcvcls oacu ind lo* to mod.EL lcvql ol zn. Thr fonB$ h{d

Ktun .? ar {20oaa) rLt mii.d r@. clctun|! oflhc lo6s. pldts .nd sib on

a g@l Erch in d. s.mi akl Egion ofhlnja!. HiSh fo68. vllua ofcu .!d Mn 94
lound in wi.t r ehilc Fc lnd Zr ao.d ir 3unm.i Mn B .d.qu . whilc Fc, Cu, Zt
lc b.low tlc qitiol nls i. all 3 .s. All soil .lcftnrs wF hiSh ii rilc rhc. Soil

Cu wa found hclow $. critiqlsl@ in sir. r*o in borh s.s.d dudi. $nmo ii

(htu .r al. (2004b) dcmin.d foFg. niFnl 6@iF.rioc virh Esatd lo
nutri.nl Gquirmdt of gmjns $.?. Thc @6rndon of C., M& K lnd Na wrc
nol allccn by rh. sires hor Mg of 3nc $! ws fond hiSh in tnm.r, C! rnd Ms

@n@hrion *.8 .d.qu& i. ltt spLd eitt bur th.l ot N! .nd K rcE low. A
Egios hrw .dequaF fmg. l.wl ofc!, M& K bur Nr w.s dqtfior in both sit .nd
fo6s.. $d d zr (200J) inv.sti3.rd thc nicE nin@l ilrrs of p.sruE rhickty

popul .d by shrrr rumin{rs in punj.b. Soil sf, cut', zr:', wcrc atTclcd by

splins Friod whilc .U fodg. miicdb *cpr &! wcc atTet d rhc $mptirg

Husii & Dumi (2009) &lrud rh. min.nt @Bposilion inctqding K, p,

C!, MD. F. dd Zr oa soo. Btes ed shob tom H{boi r.ngch.d, rshq
B.ldhistln .1 rhe phnoloBiql sug*. Tlr.E wcrc nFsignifidnt di,IcEn6
bctwen g6s ond shtob3 in ( P, F..od Zn conrnt3, Th. @n@nrnlion ofcu ws
hisha in 3htobs lho. 8l!s whil. Mn us hiBhcr in sles rhan shrubs. The

diffcEnccs in lh. K, P. Mn, Fc lnd Z! wcc inliS.iticdl lnonr thc varioos

phcnolo8iol sr.g*. OcnoElly K and t.c wcrc iumcic.l *hitc l, and zn *cru
dcficicnr in most of rhc lnalyzcd tb6sc tl0nrs. ftc conerFJrion oacu w$ nosty
wi0rin de bxic mnSc for lilcsiock, Thc mincnl coie mdor ot toa!. ptlnls
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SdeBll, incEae{t dal*d inconsis&rdy wid ihc advancing ph.noloSjcal srowrh

sbs.s in Bost phrs- Acbs all rh. g@in8 s.eN $. foa8. lor shcp od gars

wd gcncdlly d.fici..t in one or oths mincEI at some !t!9. for Bortl and

m.intcn.@. Thcy qnclud.! d.l rhc por lircslock prcducdvi9 in H.6oi tugcldd
i: parl.ally du. o hsufiici.nhmounr of mined.mcient romgc.

Shabir .r al. (2009) aFftd lhc s.eul .ffd on C., M& Na sd K slltc in

bolh phits and Eoats ii Punjab, Paliiln. Thc n*n concemntion of rIeF ndlls
*a high foEg. in sumcr *nib bw in wint r. Pbim. @tincd high.r

@nccrtmlion of Mg both in l&lsting and dry cla$es duiins *inter fian fiose duirg
$nn6, Both &ens ait@Ld by plafu N! c@dr.rion wirh high.r 6cnl6tion
in sumdcr lhan tnat in winrlr roorg lll lh. groups ofBoa$ undGr invesrigilion,

Sullrn .l al (2009) cpqlcd th. islaior and cha@r.riu tion ol csstirl oil

ofRoe ccntilolic.lt had 0.225% @nwlc oiland 0.128%yicld of$elurc oil.

Abbosi .r ar {2009) cop!rcd lcsuDcs dd snlg and lind out thar *hirc

clo*r pdvidcs foEse wilh high nldidon.l El* .nd quolity. Min Bl ruticnt

contenb in whilc clover wee sub$&rhlry hignd Utu th@ lound in the gnss,

Amons m.cBnurrisrs, $c 6rcnr of P {d K eE 0.32 ud l.96 whilc rhe

co enk ofN, C. and Mg veE 2.61, l. | 0 and 0.2Elq 2-l fold to the cont.nt found in

the s6, Mimnurrienrs lls sno*ld samilrr ttqd $d $€ mGntr.tion of Fc, Mn,

Cu.nd Zn weE 192, 86,ll ad 49 ng kgn, aho6r double lhln lho* in lhe 96,
The dlio b.twan CtP, Cr'Mg, C&/K r'/Me" r,/P wN 3.9, 4.0, O.C 6-8 and 6.2,

rspelively showing positive bch.ce ofmincdl nutlic el.ncnts in whit clovcr,

C@wing ov.r lwo ys in |n. i.ld, whilc clowr inc@d subtb.ri.llt lh.

con@nlBtion oa C. N. P lnd K in sil indicatn8 iB porenftl for impoving lhc

Khan./ d (2009) showcd eanal cllccl on C!, M& N! and K $l!s in borh

pla.a lnd goiB ar a pani.ula. Livcsrek Drpcrimcnnlsr.rion in $e Punjab prcvince

of Patisbn. Tn corc.ntElid of $e mdlls *8 high in slnm.r whilc ld in

wint r. Plam! conidined hieler@n@ mtion ofMg bolh in hctlting and dry classs

dunng wim.r d.n th6 during suon r; ho*.veri . dcE. lFtrd wB nolcd aor mdl

gbups during bolh lh. eens, Phsma K @ncent4tion 6 non.homot noos in all

fi. d.s with high.r @Mnrdrion in d.l$ aollowrd 6y dry g@15 Bo$ eers
atLct d plasma Na conccnhdon with hieh.r @nenlmlion in sunmer lhon thar in

uinicrroong. $. groupr ofSdli !nd.. invcsrisator.



Dano er 4/, (2009) d.kmined ersonot conenr.arior drndmics ofiifios.n.
phosphorus, moSnesjun od calcim in C,rrsFs,r akheri Md clh'bopoaon

jv,zft,.M d a pol€tcd sirc. Th. @rccrncdon oa nilrcgcn in sFing nngcd lom
l2.l lo ll m! g-1, carl, sonn.r 15.4-17.26 F! g-l ond ldcsuNmq 16.7ro 10.?

nc E-1. Espr.tiv.lydurinS 2001 and 2002 sc.sons.ln 2001, fie concenrturion olP in

sprins and carry summ.r was { l.l-1.4 nBg-l) and l6st in latc runmer (0,2G0,81 ng
g-l) wlilc in 2002 0E coccnld'@ of P in spring and a y sumn.. ws
signifr*ndy high.r (1.28.3.35 os s- t ) dd lqsl ir kr. summn (0.13r .0 t 68 g- t).

In bolh 8m$es lbe N: P nio !d bclow < 14 sugaesrinS Nlimilorio. during Maoh

.nd lult lnd show.d morc thd >16 duri.8 dri.r mo.ths of Augusl and S.pchbcr

OrcEll, hoth the gles c low in \ P lnd othcr nulri.nlr axcpt Na od c|. Th.e
findinss suggcst lb.( hc.vy but shontm s@iis of very lons polecled smslands

aner s(bsbnlo| ruinhll mly bc ane linlcSy ro incrc$c plldlbiliry Md lliDol

Ahmrd cr a/. (2009c) cwldcd srcerh bim6 dcJ.l lclmuhrd biomas oa

Cturepoeon anlpti \Boiss) Snpf., od C/,,ropos!,Jt rm6a (.ion6) S.hult.

were ev.lualcd during 20Ol dd 2002 in. Fol€ctcd sitc of H@rgmji-Chilr.n

Narional Part in hishland Bllehbr.n. Cymbop.aon Jtw4rcns ircit *aon
biom6 6nBcd fM 27 ke^. in Ap'il ro 5l Ls,/ha in lun. sh.@ chrrtupoeh

@.lsri c!ftnr son biomls pldrcrion Bnscd tmm 2 lr/ha ii Apdl |o 54 ke^a

in Junc, Above ground dcad biomts ot Cr topog@ jvaldncutu $nged trch 77 to

310 kyh. whccd rh. d.dd biomN of C/ryrorv8,, ,ktpri nngd lmm 50 to 120

lg^a. ln bo$ Fn6 thc dcld bionN rnaincd noE ftan 70% in thc Sdwing

s.son. Th. pDleded sitc hld a higho &clmllarion of $ovcground dcad nalqid
and limilcd n€w gmwfi. Accumolakd dead m.l. ials Bducing rhe prcduc(ivirt of

$es gm$s and tllnncd gruins or cliptring mry impbvg lhc DDduoriviry m'l

Nisar sr ar (2009) ddcmined Inoislurc, dh, nb6, prct in, fals, oils and

mrbohydBks in rhe whol. phnll enp|'s ol lndisotso scrunliana and berics ol
Crat@sut tonsica. fnc k\.ls of moi$uq (4.8), ah (4.?9) lnd lats (1.03) wcE

hi8hc. in Cid.qss rorszt" copa4d lo lhc hwls of doi3lud (1.06), .sh (4.21)

ad kts 12,17) in IndEoUN Ew.liam. Thc lcvels of prclcin (3,7) and nbm ( | 7.3)

were em. in both pl.nll while fic lcvcl of cdbohyd.olc (68.84) was hirhcr in



hdisolerc sendiana ts conpa!.41o the l.wls of @bohydGtc (6J.E8) in Cral.lu

Khan ., ol (2009) nudicd th. ellels or smplins fEqucncies on minqol

srros of lrilo/i,u pstuE in c..tEl Purj.b, SrEodh. d th. liwsrocL st.lion

Khizahbad in relarion lo cal& req(iEn nl. Fode6 *ce aMlys.d for copPer, ion,

maogan s., and aic, dd cobln. Fomgc Co aid Cu @ncenlBrions w.rc row and

dcn.icnl in rcbtion ro strlc rquircmcnlr sdinS rhcruin lo. mosr of thc smnling

pcriod$,ln relrdoi ro oolc squnemcnl rhc ff.jorit, ol lbogc$ we(

dencicntinCo,CutudZn.B.scdon$.Buhsofthissludyncanbc@Nlud.dthar

the mincFl supplcme ! on on this ffih is sdon8ly encouEscd.

Khan e/ al (2009) .ndy&d em. n&oBinernlt Nr r! Ca .nd Md ond

micnnineFh {Mn, Fe. zi rnd Cu) fodgcs ior slsin8 rumiianls ar $e covonmcnr

Liqtocl( Exp€rim.ntll St tion in Ccntal Punj,b, Pakislrn. Th.y showd lh.l p65luE

gos*V fomgcs h.d $|Ircidt levcls of K" C4 M8, Mn, F. ed Zn lo net thc

rcquircmen$ of ruminmls b.ing rccred $erc bul fic occurence of harginal to

dcficic suppliF ofNr ud C! app.s v.ry likcty in $is ft! ofinvcslisalion. Food

suppl.nent5 ontining Na and C! .F Moftm.dLd for mdiFizi.3 rhc poE.ri.l of

livcsrock peduclio. in rhh prnicularnnch olonimals.

Sultan zr ,l(2009) t iltz.d Demthtftt wt , 4thyirn tutn'.hri.lct,
Chenoptlitn' ulbut, l'.lygonui onphrEdtu, Atriuisia Ddiltmo, (rio!tu

lhpid@\ CttuglasluD tanceolatnL Pla"tos! ovia, H@*alil hmpl a,

Leqlkzo stttt , U ka dioca lor dry nlrc' (DM), oBonic mlllct (OM), 6h, crude

plol.in (cP). ielrml dcta..r nb., (NDF), &id dcl$8cnr fib.r (ADF), heni

cellulose,lnd lignio coments, Thc avcog. volues lor DM, OM,6h, CP, NDF, ADI

heniccllulose and lignin weE 2'7.511,66, 24.2+1.33, ll.6+0,96, l2.l+1.42,

56.'t11.87, 10.9!1.24, 25.8!1.42.d 4-4{.42, EsFclivclt. Thc avcEgc valucJ lot

Ca, P, K and Mg at ree 0,62+0.066,0,01110.003,0,8t+0.118, and 0.0121{.002,

rcspecriv.ly and lvensc vdlu.s for Cu, zn, Mn ond Co werc 2459+541t,

22.64*l.114, 12.18!1.?5? ond 0.04910,008. espcrively. ln sp.cis, Gc highesl

(p<.05) por.nlial inrak. 6t (PlR) *.s obedcd for &mlrdt sk/ (t9.00t | | 70

,4 minure) lnd lowcn lor Udi." //utl (36,30+ll.0l C4 Dinulc). llotLvcr, ll'c

hieh.sr (p<0.05) Etaliw pcf.Em (RP) 16 totcd lot Dcretl&ru w9a

(3r.tt1r.6r%) and lowet for U.rr.a dioktlt0)84j8%) rhcaw.ac. in riio drJ

manerdigesibilny (IVDMD) ed mctaboliable enersy (MD) of rondq hc.bs species
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v.r.52.4a3,02% ond L67+1.021 Mrkg OM, rcsp.ctiv.ly, Thc IVDMD, RP lnd PIR

v.lu6 aE indioriw thd lodder h.rb3 bc fcd !o lit.sek Ni$ M. supptcmc arion

lbr diff@nl lev.ls of produclion 4d D?6 of li\616k.
MilGvic d,4t (2009) detemi.ed N. P, ( Cr ed Me @nrcfls ddns rhc

8rcwing sea$n in 2005-2007. gighsr scsonal chmges sef! obeded in lhe

contents olMg (CV=18.l9%) and N (CV=12,95%) tud lh€ low.sr ones in P conlent

(CV--1.00!r). Hiehclt ldf onte i of N 11,8340,079/0), P (0.,13r0.09yo) dd K

(1.7710.04%) duriq rhc s@ w* produc.d by cv. Nahionc ond rho* ofc.
t.t(1.2?!0.07%) dd Me (0.,r4a0,42%) by cvs. Toda cenril. Romana r.d hraEki

Malik sr dl (2010) assssd rolcl conlcnts of6loxic mdsb viz,, pb, Cu, Zn,

Co, Ni, and Cr in tc soil dd pllnr empl.s of 16 plmt spcci.s colleded lom

'ndstra.l 
de of lsl@bad. Thc @GnrEriolr llsfd .nd eunuladon of mdals

fbm $il lo @a ..d sh@ls 6 .v.lur.d in tcms ot BioloSiol Co@nrralion

Fdclor (BcF'). Tnnsloc.rion Faclor (TF) lnd Bis@umrl.rion C@mcicnl (BAC).

Total meml conce ntmtions oaPb, Zn. Cu, Co, Ni, dd Cr in $ils lriicd berwen 2.0-

29,0. 6l ,9-t 72.6, 8.9 ro 357 .4,1 ,3-24.1,4l A-59,3, sd 40.2-927.2 npt& Total helal

@n@nrmtioN pdilcd in @ts wN: Cutr>Zr>Ni>Pb>Co, Gns shomd

rclaliv.ly hiBh.r rorol Zn @nentraris.

RqiN or Co.ft n.rion sr,tur ol Pl.lrr
shinw,ri.,,/, (2002) described lhc conedalion sarus ofmcdicinrl phn$

in Pakistan Hindu-kBh Hihalayas. Th.y cnimared thar mod filn l0%oflhc flo6
is lhraten d, and l2% ollhe flo6 ofPakisbn ir usd oedicinatty, Thcy mcntioned

rhlr (he total nunbcr ol mcdicinal planB ol Oisrricr Swar dnscd fdm 55 to 34j

Linkie rr dl (2004) obsewed lhor il must n*d finc lolc informltion to lsc

$cn budsel aor llw cnforc.menl rnd idcntificd th. forcsl oF. which is mosr

rue.ptible to delorcstarion. AMding ro rhcm low clevrtion .Id sutuundinS of
eds aE noE prcnc b dcfochlim a cnFld !o orh.6. In (hc furuE rhis

mthodolos @uld b. us.il in 6s.rion plrnnina ror rh. polcction of fie

'hbdo & l,osir (2005) di$u$cd tlrcc i$ucs or'scotrdrry sucrcsriotr i'r

rbpi.d aoEsts i,c. undc sbrcy and ovcr stoe) chelcst continoous 0s opposed ro

phe changes and inegato ol lorcsr s@ssion *irh indigenous f.llow



naMgcmenl and plaot ucs. Thcy empl.d 28 ftllows, srFrifi.d by aour succcs ional

sr4cs and tcn st nds ofodurc lbEsB. 20 x50m plor ,s usl tbr over srorcy Md

2x5m aor undg s|ocy. C.rcpy hciShl, b.sl !d lird dcnsily of orer sroEy incce
wi$ sondary lorcst a!c, E.rly tllgc h$ low spccic dcnsiry and div.6iry in ove.

Lagenberge e/ al (2006) aimcd ro an.l}? foftsr cmnonls and lo evdtuare

ficn rok 6 Efuge lo thc larScly dcsroy.d tow tand toEsr legeration, A bral of49
plors were sludied. Rccords Eprcscnr 8% of rt. bown phitippine v$cutar ptdr
sp.ci6.52% ofthc spccies arccnd.hics.4l (6% otlttraxa) rree spdies.rc includcd

in lhe IUCN red lisl, ci$cr 6 vulnchbh, .nddgcrcd or criticaly endanBercd.

Phanerophyres dominal. tiL fom foltow.d b, lilns od chm&phrre' Thc mon

@mnDn aamilics ww rhc Rubioccoc !trd tiopholbi0ccac. lhc os truridcs !.
mponrtrr scnc b!trk rnd hish vduc rbr biodivcBn, tun*ryrriotr.

Hcnod.z-slcfanoni 4 Dopuy (200?) 6lim.rcd lhc numb.r of +eics in I
ttDpiEl for6l hndsqp. in Quinb.. R@, M.xi@, tetcd d lhc rctalionrbip b.rwEn
EnrcEncc valucs oa et.llaL ioag.rt and ficld m.rsuamcnG oa ptanr sDei6
dcnsny. Total speics dosiry s *ctl s rhd ot ne, shrub ed tirc sp€i6 94
nh.dfied aon l4l spline qurdd!.

He{ai €, d. (2008) FF(r.d nry E@ds of Nltudti:rd tud Caut phnl,
ror $c flw ofNce Zdl..d dunn8 2tF4 lo 2OlX. Six slBi.s reE fuly naluEtizd
dd 162 plln6 seE onridccd to b. ncw rccords ofcasut phnB. Th.y prop@d a

n€w sch.6e orclasiliorion lor tc modcs ofBlahtishm.nr of wecds in (he c$u!l
arogory tnar tudhcrrubdividcs rhis inro cuhivorion.sopc. sD.nb

sardcn di$!rd. and inrnrio.at rulca$,

Naughlon,TEves e, al (2008) view.d lh.r pnts & .llsrivc ar pDlarinE
deforcsriion, Inniaivcs wcrc takcn ro tint prorccrcd .Ms ro rocat si*cononic
development. so6e ol ficm arc succcssful. but in gcnsrt! cxp.chrions ,ccd ro
allevialc poveny. Arkition nusr bc paid |o thc brcldor poticy biodivebiry loss,

poveny, 0nd lnsusrahable hnd sc ii dcvclopios @unrics

Wincrs/ai 12008)cvltmlcd r comhon lpp@ch lo forcsr biodiveKity. The

6ults show posirivc p.sibilidss ao, achicvinr o modcrur lovct of Eorupcan,widc

D€ t ngc (/ al (2009) uscd ftq 2O()8 vcrsio, ol-the thrcal cla$itistion
srsLn lor conscfralion srllus of rhc indigcnoos N.w Zcaland lasulor pt.nrs. ,fte



li( compriss 6 cr ncl l80lhsrcncd,6' !l nsk,2t pt rs listcd 0s Dirhf Vlgrunt
(12) or @lonirr (ll). od l5 os Da|. DlliciLrl. Ovcmlt, rhc consp ion sr,rus oa

lhe New zdland indis.nout @dar phir tlo6 is mening, with 7.62c of rhis r 06
now Es.rded asfi@rtred with extincrion.

Mar e' al (2009) updard rhe @nsNarion (porKt.d as) srat6 ofNcw
Zerldd s indigcnous g6hnd! fon 2OO0 lo 2l)O?. A sub6rrrlill inc,le in rh.
indigoous pblcct d gNlod B found dG lo al irs nigh olnudc rnd govcnmeils
@nlirwd @vid ol high conrry t@hotd |.nu6 bul low to nid{hude s}srem
con|lnue b bc p@rly prcGded and e und..going hpid trnd lnnsfomltion.

Ali &Qoisei(2009) colhdcd!l ofrhes ptahts ton rhe witd, ? orshich
8rc Eportcd as scarcc localty_ Unsulkinabl. co ecrion m.rhods, p@r posl

harvcst d.thods. soil cbrionand inknsc detorcshion arc rhc maincrusesoalhc
d.pl.tion or lesl flod, As rh. ChjrFti pcoptc ji panty dcp.nd o. nedicinlt
plms ror majo.nt olrhrn aitmcnls, rhcrutorc toss otrhcsc ptonr B&urccs wi ,

ro a ccrlajn exrenr, hrmper rhe eristinS h..t$cdF syncm rn rhe .re!. Measures

for dc conse ation of planl r.sourccs cspecirlly oedicinlt planrs of Chitml
vrll.t are urgenrly n.cdcd.

Shcr cr ./ (20t0) onducLd |!sNh ro cvatulc Oc srewtn pcrlmdce ol
six m.dicinal spccics lA@nilxn l@w, anniun pnicnt, Saututua lappa,
Podophtlu hlratutrutu, Detphy,unt rcrtei,nd Hrp?ri.un pedontum) ton opp.l
Swat, Pakisran. Erpcrimenrs weE condud.d ar foor diffeE locltions in lie upp.r
S{at v.llcy al lltitucs hnsjns fM t 2OO ro | 900 h a. s. t.
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ch*ca. Vallcy Diuricr Shlngh is l@tcd on |hc bdrk ot Riv6 tdua
It li.s tom 140-31lo llo.O8/ Nonh lalnldB and Zo-iy ro 7to{17 cast ton8nodcs.

The llrirudc varics liom I l50n b 1400n liom mcan sc! tcvcl (ljig. t).
3.1. SuRcy ofthc Vltlct lnd SncSctetion

Thc !@ ws sud.ycd in four consuriE y.G (200? - 20t0) in rhc

Field rips were inirialed frcn July,2007 and werc conrinu.d up ro Januaq 2OlO.

File siGs Viz. Oon!, Dhati, cuntosh and Torrsh, Brhkt Bada and Khrdang

Mounhins rce slet.d on $. balit oa norirtic, phriogEptic, physiogromic and

cdaphict.ridliod(l-'B.tr.Ti.dauwlscolt.ct.dinlhE.s6ohi....\prinr.:unm.l

and winrcr, A cae was rlkcn io col@t fi. daro a@n lhe enc !@ tor each seasn.

Eeh site *.s funhq dividcd inlo difrcEnt sr&ds on lhc bsis of
phtsioSnomy, aldtud. Dd wge|alion. The shids rcE appuimaLty spdc.d al a
dGtancc ol 100 mele6 fbh bose !o fi. op othountai..
3.2. FlorturicConDorition

To DEpe€ a contt.le non{ic tid, ptanrs rcrc cotteld durina jpring
(Ap.ir). sunmq (ruly A Au8!n) od winrcr (Novdbc. a o.c.nb.r) s$ns rbn
2007 lo 20 | 0 in dio.cnr p6fi! ot thc vatt.y. ptanrs EE dricd, Lsg.d wirh toc.tilies,
habibr infonnsions ond ptrnr chd&rristics, Thcy wsc pre*ry.
lhc sLod!.d hcdlrium shccrs. plals wce idenlificd wilh lhc hclp of norn of
Prkinan (N6n & A!. t9?t-94; Ati& eri*r. t995,20t0), Thc idc.rifie on of rhe

planB ws furrher confimqd al the Hedq um. D.panncnl of8ouny, Univcuily ot
Pcshiwd qnd National Hcbaiom NARC. ktln.bad.
. Thc planb wirh vouchq numbcB erR sulxnincd ro rhc I tubnriun, r)tprnrrcnr of
Bolnny UniycEny ot pcshow. palishn, A comptcrc rhtrbd,c.r norijic tisr of
sFcies olon! wnh rrmilicsand ccotogic!t drricrcristics oru rivcn.

J,3, Rrurk ienrn Lttc torm ,p.drun
Pllntl qcE.lNified inro wio6 titt tom de! a,lcr &aunkillr (19t4) and

Husin (1989) into rhc loltowing class.
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Thc peannial buds !e canjcd wclt op in the at dd cxposd to laryinB
cli"uric co.dirioN, Th.y ae shrubs rd rG' phdqopht s aE tunh.r dividcd inlo
follo*ing cl.s on lhc b6.ir ofhciSht,

L M.grph.@phyt s: (Ms).11,+m (tOOn+)

2. Mephd@phrrcs: (Mt. 7,JJO o Ctto0n)
3. MicrcphmeophyLs: (Mc), 2-7,5ft l6-Zj(l
4. \onnophrmDph' r$: (Nr. U.25,2m rOSafi).

PcEuting sh@$ or buds aE tddcd .bow fic erfe ot dc gound upb
25cm rborc thc rurf@ Thcy e d$ €ltcd surfe phnl' Typidt of @l snd dry

P.ennial blds lic ar fte sudlce of rh! geMd whcE lhcy .e covcrcd by soil
.nd litcr or with Dsefie taves, Such pt.nrs arc iound ih cotd and moist ctimalcs,

D. C@phyls (Crypropblr6)

Percnniol buds !rc bui.d in rh. sFund jn $c fqn of butb or rhi@n. or
lndcrgEund rcrrcdNrivc parr! wt@ $ct.e porekn a|w trzini and dryins.
l{rd@phyr6 rrc inrtuded in $is catcgory.

Annual phnc rh6r complca tcjr tifc cyct. ftom sd lo sd in ore r.i
Pl.nrs sudive as eeds in untrvoBblc condnion. Such ptants ac rypicalcNdmpl. of

Th.* plmrs aE Nr.d in O. eil blr rh.y gmw o. orhcr ph.ts for suppon.

licn MLt mry hds in rh. .n or clins to fi. erponins pt..rl, Thcy &Fd d
olhcr pl.ds ad support ontt. Tficy n.y h.rh.c.@, or $.dy ctimb.R.

Thu d.p€nds on orher ptanr tor f@d, tor iEn survival, Thcy arc porusitic
pra.rr, thcy moy shoot or mr p.rrs ircs.

Raunkiuc, ltioiosical spuctrum ot $c uora wos cat.otrrcd usine rtc t.o owin!
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RaLnr.ae,B,oloci.alsm um_ rLdbtat"kbsot qoqawhrth tonm'^

3.4. L.rf rire lF.troD
Pl!n$ w@ clsitud inro rlE followinS l@f si& ctass, lncr Raurti&r

(1934)

A. Lcprophyll {L), 2 5sq. nm.

B. Nanophyll (N), 9x25sq. nm,

C, Microphyll (M), 9rx25 sq.nm,

D, Mcbphyll (M.), 9rx25 rq.dB.

E. Mn rcphyll (Mr), dr25sq.mo,

F. Mcg.phyll (M9. lar8c. rho ctcs E.

R.unkhcr ( 1934) L.lasiz spcrom ws &Lmired .s louo*idss

RaJt.or.on L{af sa sDfr rrum_truilf orr,..i.rolrpartifrb Lol,tz.ra$ 
^ ro0

? r: tor thdr *aM

For Epid d.FmiMtion ollsfsizs ofpllnll in lhc field, Raunkhq (t9j4) diagam

35. Ph..ologic.t rtudy

Phcnologi€l .wnls EE ob3.r6d aq durinc alt fic rhc tuns tor tG
consulivc y.a6. Pl.nts rcE clsificd inro followi.S ore phcnolo8icll srag6.

l. Prc - rcprcducrivc srase (vcserdiv. llasc)

2. Rcproducive s|lgc(rbwc.ingsr!90)

L Po,l rcpodlcive stlse (ooma.r) dispcFal in annuat.

3.6.1 Etbloborric.t Pm6t.

Pllnts w.& claified ido crhnoboLni€lly imponae on rh. basar oa rhcn

l6al us in rhl BlLy, Th. I@l ctdc6, nomlds ad yiuageu wirh indiec.ous

kno{l.dtc w.ft i.r.niewcd. Fot rhis, 400 qucnio@iG kE li cd by 6king
va,ioN quqiors (Annques. 0l, 02, 01, 04). Bedon rhis intomsrion ptanrs wcre

clsificd into dilTccnlcalegori6ofulitialion such as nedi.inat, .conomic, fodee,

r!.1, .nd nyd and ti6b.r w@d .rc, Th! lollowins pr@due weE adapt d b

Bcsj&s a.rcryics wirh cld$1, lnowtql4Mbt. pcR'n,,too diucfrm FrlbmJ
w.rc dtsriburcd amonA 400 6|lo.dcnB (Anncxurc t. 2_ l. 4) IO0 Dt ocn in t6
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villrges, Th. rcspondenls include lsal Hakims, nomrds and knowhdgsbtc and

Thc .thnobor.dol tewlcdgc obhincd 6 dcmcnt d, chakd ed
mp.rcd wilh rhc rvailablc lil€mtuE dd ,6 $ooughly Mlrzd-

A chain of m!*clin8 ncn and wohcn @ pftsent iD lhc volley lhlt collccr rhc

planb, ftc d.d s.ll !o $e vendoft rho visil villag€ periodicqlly. lnformarions wca

!l$ collccrod liom vcndors and fiendiscos$d wnhlho localp.ople,

l,?.1. Phytolo.iologr.!dVcgctrdo!.lru.trrc
A GcttnSula. qudmt m6uring 1.04.t m wa led fo. aMllzins hcrb3, r0x5m

quadnl sas usd lor shtubs $d l5xlom quadEl 16 usd lor rcs Dlb wrs

6uer.d .l .v.ry l(10m allirudB. l0 quldn$ 9@ l.id do*n *h for hcds, shrubG

The followingconmunig rnriburcs weE hcsuEd.

It b thc.vcdge nunb.r of individuft ofa tpecies p€r quddd which is

obtiNdbydividinglh.lolalnumbc,ofindividualsofrhalspe.icsinlllrhcquadEts

byrhelolol numb.rorq!.d.ar.(Husin. t9E9).

DcFIry (D)
aE: anPhd cdn r!nb{dq!idEtr)

Rdlrnc D(nrirv (Rt r - I+:ijrlllgrl+lEll:lj 
^ ruu

x is |n. pcEcnbSe ofqudBts in *hich a spaics is ccorded (tlusin. 1989).

Frccmmy tn - Nu.!..lq-t'',I 6i"i.'F':. ?..u x loo

Rehrivc Frcaucns rRn r ----!rsji9j+:g:.q1glq I r00

3.?.4, CrDonycovenge

It is dcfincd as lhc v€nical Fojcction ol crcwn of sh@ls orcr of sp.cics lo rhc

8rcu.d slrbcc cxpc$.d da fmtion orDerceot of asurface ft! (ttussoin, I939)

ror dctcminarjoh oa wopy covdrlgc. D.ubcnni( s covc. slc w.s

cmplord (D.ub.nmid. 1959)6 lolloss:
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I

2

J

t
6

Coleing up to 5% ofih. Ceund

Coveting t% to 25% oflhc Cbund

CoY.ina 2r% lo 50./-l th. CNu.d

Corcri.8 t0 % !o ?5ttof th. Gound

CovainS 75% to 9594of$. Oound

CoverinS 95% !o l009iofth.Oound

2.5.00

t5.00

62.00

E5.00

9?,50

Thc @vdg. cLs we @n*n.d imo nid poinl., Toi.l @tc6Cp w
slcuhcd by addin8 lll d. nad poi.ts aor ! sDc.is in the acr.

Lrlopr Lov.ms. (!.u, ' 
-E;;;;;i;-

R.C,C.=

h Ef6 lo fi. selnd ldlauy @$..n by . mwn ol a lrcc only. l( is a cG
stion.M of a |1e m@Gd 6 diMers rr bttlsr h€ishr (DBH). i..-, LJ n obov.

lhc grcund. In order !o obtain the tuv?r, t. diamder of tne cdwn is tlkcn by lh. h.lp

ofhedsu,insrop€. Bssllarssn be olcuhcd by lhc followins fo.mula.

R.l.riw Bdl AM (RBA)-

^ 100

Br$tA@=rrr rwh.n r-ciNdferc ne 
I

BulcEowa.l$ompukdlmmbeloerlblc(Cor. 1967 :llu*c'n, le39/
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lmporrroc. v!lu? ofa speics {s elculat d by ldding RD, RF .nd RCC

{Husin, 1989) a follw5.

lo|lorl.rc. vrlr. (1,v) = R.Ltirc D.Niry + R.LriE FEqcmy + Rct.rivc Crnopy

3,7,?. N!mitrgolthc Cobmulitl.!
Or rh. bak of thc higncn imDo|€ne vlluB of $c fiEt thE domim

slEie sp6ies, dE ffiuniriq l* d.btirh.d od dmcd. Wh!.!q sLtr& l@
dominncd br lin8l. i!.(i6 rha ir qc n.o.d .na 3in8tc rp*i.t,

jt is .xprcsscd s simplc rario berw.en number of speci.s ed the squ4 @r
of lh. ioLl nuDbcr of.ll individuls. Sp.ci6 richrB rc qtcut.r.d after M.nninict
(1964) uring |h. followinS fdnuta

.t

d= SF.ci6 richrcs
S= Totll numb.r ofspei6 in . st nd

N= lot t nunber of indiridul, in. srad

spccis divcEiry w6 dekoincd afis Shdnon,wi.B (196t) indq $

H'- -ipitos.pi

H'= thc t.luc ol lhl Shdnd- Wicn.. diy6ny indcx
pi= rh. preDdion ofilh spei.3
lo&= lho oatual losarithm otpi
5 - lhc numb.rof3p€cics in rhc commlony

To €lculaL H,r d.tsmine $c pbDonions of @h speic, in fic comnunily,
pi, .nd lo& of *h p, Nqr, huhipt qch A ritut to& A ed sm uc cutts tor !
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sPccis rom t!€a6 I t(| sr€i6 sr wh.E s k lhe numbcr ol +ei6 iD lh.
comnunily. Sincc fic sum is neg'riwl $b indqx qlls for bking ili opporitc, thd is

Thc nininun taluc of H' is am, which ir lhl vllue ofH' for a conhunity wilh a

singlc speci6, &d incl*s 6 +ei6 ncn*$ .'n spei6 cHr< inc]t&.

n indicotcs th. m.lurily of. @onlnily which w6 m6uEd lnq Pichi-

Dcscc "l rdrirr m,l*: a

Fl = F lqMcy vlluca olrll sp6i4 in a iinl
N = Tor.l numt r oasp.ci.s in r gind

3,rr. Conm!!itySiBil.riry

It is lsed lo @hpiE difercnt sl.nds ola sirc. h is tle .umb.r ofspeci6

.ommo. to boti .omnunilis sd is % of 0E lo|!l numbd ofcommuniti.s. lt wG

olcuLr.d osin8 Socren ind* (1948) a folloB.

b_,!lxr00

h = i.dex olsimibrnyofSorcn*n.

C = Nuhb.rolspecies@mmon lo borh comdunilics.

A = Toul nunber of +€ci6 of@mmunitt A,

B = To(il numb.r oasFcid ofcomm!.ily B.

It exDlains lh. dtio b.twn obsdcd divcBilydd lode mdimuo dive4ily

po$ible for lhc srnc number of sp*ics, lr wa dcremincd atur Piclo! s mcrhod

e=!l
lir

lnF Nlrur.l losribuo ofqDetd v.luc or Shr.non-wi.nq indcx

lnr - Nrruolloernhum ofrolllsp.cis in r@nhuniry.



3.r2, R.3.lcmtio! oPtciry

h indior6 .Cc rnd popul.rion r.tus of . @mnlnitt lt *a det nnined by

claiting soody pldE inio difilEnr diD.r.rs clos, Thc da int rwl s

2

l

5

3

0t -2t
26-50

5l -?5
76 t00

l0l 125

126- r50

t5t - I75

r76 - 200

J.l3. D.eEof IIoD€*ily
lr w dclmi.d by claitiiS pletr ir o vuio6 fGquoEy das by oiiig

Rlunlai.as (1934) Llw of fEqu*y,

| -20
2t 40

6r -80

Thc normal dislribulion ol frcqlcNy % dcrived fon such closifistion k cxprcsd

A > B>C 3>D< E

a-14. Cour.lcyCl.g
CoNtuy El6 se olcul.r.d iimiLr !o tlqcFy bot for diftE sra s

I

2

3
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3,15, Multivrri.rcAn.t'sn
Thc dllr wls clNificd usi.8 re wny indioror stcciG odtrsis

(TWINSPAN; Hill. t979 a) ro w.tu.r. sir. imp!.r o. sp..ies a$.hblas.. The
vcgcraion rypcs iden ficd weft .med ltier lhc ,irst and *D8ioMlty lhe sccond

donin0nr spej6 lnd rhc dab oari6 ot sp€is abund.ncc (r(@nr orcr) vc66
sitB w.E slbjecred !o D.rcnded Corcspond.i@ Aislysn (DCAi Hilt. 1979b) bled
on Sadic ldglh and pEliniNry @ftstond.nc. anltysi, (Jongtun., al, t99j).
Thc conce unddlyin8thh technique is lhal ofa$ociation berqeen enples. As the

do6 sd. simihrirr. DCA w6 usd lo find a
tine.r combinaior of cxplanatory vuiabtB which coutd havc cxplaincd. larSe pan

oav.rhrion in spdies d!r.. A mn Doadcric Spcman Rdt @@latio cflici.nl
was ued which Num.s rhat thc rchtioNhip is simpte. (Hilt & cruch, 1980). DCA
ordinltion oltcEd lwo signiffqnr ordi..rion d6 (sEdieno for coonunilic and
rpccics. Alllnrlrsis wa3 perfoo.d lsjnB rlr sonvc rcORDver. 4.t6(Mccun.&

Soil somples wcE co ccrcd.r a dcplh upb to.n t.on lhte di|IeEnt ptrcs

'n .d rbnd dd mixcd .o g.r a @mFxir. snple. phrsidncnrcat a.tr5n
including texluE ofsoit, orglnic mane4 pH. EC, nirrogen co.renls, potasium a.d
pnorphoot w.t dekdin.d foltowins .nddd m.llDds (j@lsn,l962 & Hussin.
lrSt).

l.U. D.gN ot PrLa.bitty
Pol.rabilny h 6c pop.ny of b.ing accepbbte ro c.ring. lr qas rccordcd

dircclt or $. +or. lnfoma o. lbour plht bihy of prats toh t@l viltae.6 sftl
rujo^ (he.dcR) aid nomads wcrc.tso co ccrcd, thc pl0nts or rhc lNr *cN
clssified ino rh. to oqin8 prtslobitiry chs.

Thess pl,nls @ nor smad byanimoB.

Thqc plants aE 86ad by ftc.nimotsrnd rcrc tunhcrch$iticd ar folows
r. Rrcty plt.lahte

b. LesPat0rabt.

Thcs phnts e L$ pEf.dld b, rhc !.jn!t,
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., |Iightyp.labbtc

Thc plarts which arc hostty perercd ovc. orhcr Dtanrs by animah fioushour

C, TIE pahtablc speics lw tudhcr clGifi.d inio I rr?.s o rhc basis of parrs

gru.d b, anih.ls.s fo ows,

i_ Whoh plor gnzcd

b. LrivcyTwigs 8@d
c. FtowcN.frui!, g@d

D. The !.labbl. speics lwde ctsificd i.lo rE 8@ps 6 tirlow, $,tErhd

., Fesh toh
D. Dry fo.n.

f,.  nimrlpNlcEncc

Anin s $tst diu-lBnr dnnl\ &cordi,U ro rt,cir.hoi.! ot.slucriLn .lls
pahtlbl. planrs w€N ctNilicd accordina to ui,nat pr.fcrcms such 6 Sred
by sclvshcp, ent or bolh.

x is thc srandingamounr ofobovc grcund lts nar.iah p@nt in a unit arcs
rt.ny saven rinr. lr c EBald.d 6 .n imporr.nr indislor or eotogisl and
manaEcmcnr pr@ss.! in the rangctand vccerllio.. ptlnls rh.r donitur a 5n in
rcds of bidss aE Eil.dio, of rhc ptsntl fial !c conlb jne th. nuuienr, *are,,
a.( sor.r mouEes oi O. sil.. ThcEtorc, biona$ is on n rceEd lo @s th.
4olosic0l st.rus and poducrivity of . sirc. tl wls dclehrn d spararcty ror
rco@ous and shrubby vcSctlrio .s ao oes.
3.131, Ilsbrccous Blonrs

h w$ dcknincd by h!rcst oclhod, usi.g l x 0.j n,quudmt. tivc qurdru!
were elercd in eeh conhunir, pan ot hdesr.d sbovc gound. planrs *.8
w€ighcd inft. ficld to set tresh w.ighr, Thc dara wus obrained in gmnruni aq and
rh.n chnged lo Fr h.cr@,

It wa catcutarcd using Efccfte lehniqu. ,R.r Knle & Nosron (1985). A
p.rr of rhc pldl (10 -20% ot rh€ eigh oa.vcds. pt.no B s|clcn s 4fccre
u t and wcighed fiqh. TtE nunbq of b6ochc! wer. counr.d sd hurripti.d by
.!cE3c rci8hr lo gct csim.c ofd. shrub bioh.$.
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l-19. Cbrnrl.!lDvrl!!tton
| 3 spccis lbr.d in |abte aron ditTcEnt llirudca !t rhEc ph€.olosical sFges

of Ch ee. Vallcy rcE stsr.d fd chdni@t chlo ion. Tho €lccrion ot. rh*
plan$ rs b.*d wirh Bp.cr ro hutun and anim.l u*. Th. con@ntrarion or qopp.r ,
z'.c, 

'oD, 
nang!.c*, nickel, crdmiun, tad, chmmium, otciDn, mag,.siun,

sodium, polasium 8nd phosphorur *ere d,tcmin d usinS th. foltowingpocedure.

On.8m dricd @dc powdc,td pt sDplc ws l!tc. in a bcdcrdd lO nl
com.nhtcd HNor (Nilric Acid) ws addcd. t wrs altowcd lo 9.nd ov.nichr, ARe,
24 houE 4nl Frchlqic eid B .d&d .o *h $Bpt. lnd k pl fd 25 ninucs. Thc
sroplc was hcded lil n cvrpontd ro a sma| votumc. Thc spt6 w.re c@led and
rh.n rtustrcn b a JOmt htuncrric flsk and ditd.d *,thto0mt storion,nd
lllre4d, fhc slck $lurions krc m(kql wilh non.s rtrd codcd nu,bb!^ and w!,R
rnarylar rhbulh ab'nic rbsomrjo. slrcr^nuu, to. qtr tirorivc dcrccrion of rhr

3.19.2, Prq'{r ior otlioct/,t nd.rd stutionr (looppn)
l0 nl oa 1000 ppm s|!.&d ndk $tuions of ceh dqcd w.s bkcn in ICO

mr vorumetric flosk ond wls made ro the voloDewi$ dolbtcdis(led waGr.
.1,19.1. Sr.ldrrd $tutioq (2.5,5, lO ppd)

woidns sladord studos (2_5, t, tO ppm) qeE pGpaEd by r.lins 2.5,5,
ond l0 ppm of t00 ppm stock sohrion ii c srics of toomt votuhelric rhsk o.d
voluoc w$ made up lo lhc nort wirh doubt. disti .d w!r.r.
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T.blc3.l. tnslrunobt condniffi fq d.Lmi.alion of cdenhre or ditr.M..l.ncnis in rh. phnl spt.s

5l

16r.uhenr.t codirions
aN.T---- 

-r- 

-

Cr K

212

O:H

2

2 124.8 213.9 248,3

o.2t1

2

219.5

O:H

232

02H

357_9

OJH

589

o2H
l 01H O.JH 0.2H 0.7H

2 2

n
2 2.5 2 2

t7
\7 t7 t1 t7 t1

t5 t0 20 20 20 20 I2 0.3
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3,19.4, Imrub.nlrl .ondition for dtlLrcrl.l.nonls in lbc mmples

The iNrl|ftnt E $t GotdinS ro rhc istrument l condilioE EqniEd for

EsFcliw elemots (Tablc. 3. D. Thc Bpetiw elhodc lamp w6 rmed on and alloEd

to Mm up lor l0 ninur* and lhe .n @ryhtu n.hc 6 ignned, Thc iGtruc Ms

calibdcd ,nd $andardi4d eitl wrldng sl.nddd of 2.5. 5. .nd loppm ot thc sl.ndrrd

s(G[ elution 0f Espetirc mireEb (trkin Dlmct. Wo ins standsds rce M {s

uolnom !o veiiry the $andardiatiotr. Tlc sanple st@k $lution @ lspircd into lhe

l me .nd conc.lllation of EsFclivc .Ln.nl wa calculated in ppn.

3.20. Proxindc Cobporiiior

lvloistu!€, ash, crud€ fats and crude prclein contcnb w.rc d€leniftd by slandad

me$od of AOAC (2000)- Nitogen fEe .xrlacl qls calculatd by difTetuce. E.eryy

value h calodo w compuled by multiplyinS ih. prelein and carbohydralc Frcef,ta8es

by 4.1 &d thal ofcrud. fal by 9.I (Kl'alil & S&.mullah, 2004).

320.1 Moi!turccorte.lDcteni!.lion
Moinw conknt E d.lcmincd by oEi dri.d bls by bqling tollowinS

HlNin(1989).

3,20.2, Crude F tD€r.rmir io.
ctudc rar B deGmincd by dhcr cxhcl @rhod sins Soxhlec (labcorco)

sppanlls. One I noisture frec sub $mplc wd wpFd in filltr paper, placed in lhinble

and thcn intoducql in lhe exlractior rube. Pe wighed. d@n and dry rcceiving beat€r

was tlled U 3d with perroleun cth* aid liucd inlo $c dpp.r!r!s. Exrnction wN done

up 1o complere drying of solvent.

The perenr ol crude lar w6 del€nircd N lbllow.

(wr ot b.rkr+8tni.,.farr)- tv. ot b.o|.r) 1\oo
w2 ol srnpt

3.20J. Asb Del€roir.tioo

A cld crucible M hatcd i! a nu0lc llme at 660'C lor d hour, lhen mlcd
ir itr d$ic@los and wighed n a (wr. I s mple M d@d in ths cMibl€ (wr--llE
smple va charEd ow. lhe bulM wilt rhc hclp ! 6lo*?ipc. lte cruciblc B rhcn

pted in a nufile i@cc ar 5500C for 6 -E hos. aft.r dE @Dplc& ienirion th.
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lumce wa tmoll lhc cruciblc @ @oled aid weighed (wr). pe@ dh wss

||tot,an u
3.20.4. DcterBiulion of Crude liber

ctud. fibd B {hlemiNd by &id dd alkati discsrion mlhod (Khalit &
Saleemullah, 2004), The weiShed samples *€re fisl digested wnh acid md $en with
alk li, Ore 8m sple wq lrlcn ir . da bet€r ed I OO mt of 2,5 % t{Cl 6 !dd.d to
i(,-fhc Dixlue wN boiled wilh siriing lbr ubour hdtfft lDur, lr wus dr.incd inlo rhc

bqra. The fiber EjdE a ag.jr di8.sLd in 2.5 % N.OH in a sinit{ nm.. lilc th.l
of acid dig€stioo. The Esidue s @ltecrd ws rtusf.ded to ! died crucible ro ,emovc
rhe moisturc. Then rhe wiSh of dE d.y ctuibl€ w norcd. fte ctuibte wc den kcpt
iD fwacc for rcd dull h.ar itl th. fomation of whir€ md grcy dh. Dr€ crucible {!s
cooled in dsi@l(lr md eli8hed r8ain. Thc bs in wighl of 0E dry EsidE uFo,

'gnjtion 
was lalcn as th€ mounl ofcrude tiber. pcrcenr cede fib* w6 calculated as

7 CtudeF,bcr (ryr-w,x1oo)xF
w. oIsdnDk

I= Vrllc ol crudc 0t
Wl = W.ighr ofdry crucibt.

w2 = weisht of crucible afrd h@ting

3,2U5. D.t ni..tior of Crudc prot.in

onc g s.nple wss raken h a dig€srior flsk and 8 gofdigesrion njxrure K,sOl
Cuso. (8:l) rnd t2 mt of conc.,SO. ws addcd. Somc piccc oapunicc $onc B at$
.dded to aloid bunpine ofsolufion, Th. |lsk was swirtcd m ordcr to mix rhc conknrs
lhoonehly. lt @ then pt.ccd on her6 udcr tw. h@d lo slon dlgelion ad conrinNd
lill th€ mjxrulc bccones ctear. Afie digstion, the h.akr was luned o0 and Usk was
ceLd. Th. discsl B dEn l@f.ftd b toonl na* am vorumc @s nadc up |o rhc
mlk by lhe addiion of disrilled wrler. Dislilotion ot thc discsl ws pc.tormcd in
nar*u srill disdlladon oDp@r6. | 0 nt ot.discsr @ t*cn with rhc hctp of pipc[c ,nd
was inlroduc.d in ihe dh$Uado, tlb€ lhroush funel. Th.n IO mt of N0OH was
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S6dually addcd th'oush lhc snc My. Distillolion Mscon nucd for ar lcasr lo minurcs

md NHr produced E @ll6lcd a NrilOH in a conical fl.lk conrai.ing 20nl of4%

bo.ic acid shtion with fry dreps ofnbdified mdhyl Ed indi€br. The rip of condeNr

wc mhcd in $. na* wirh distiu.d wltcr Duing dirlilbtion pirl colo. ch&ged 10

ycllowish duc ro NHiOH. Thc disrillale was rhcn tiirated agsinsr slln lad 0.05HCl titl lhe

apFauce of pinl coloi. A bl&l w6 ale M following lh€ steF s mentioncd abov€.

% cnrde pFr.in 6 @l@lai.d a follN.
% Crudc Pblein = 6.25 x YoN

(S-n^flr0.014^D^I00
nrhonpt6Y

S- S.nrplc lilr.lion N{d ing

B = Blant titztioo Eadirg

N = NomihyofHCl

D = Diluiion of lhe emple afiq diCesliotr

V = Volume Brcn for distillation

0.014 = Milicquivilent Wr ofNnrcS.n

3.20.6. Nitroger Frc. E nct
Nilrogen lile extnd reprcsenis the diS6tible ca$obydRle and cm bc found by

lhe di|feenc.. This vol@ was obt ined by subtncling lhe suo of ths perceotlge of
moi$@, ctudc lib.r, crude pd.in, 6dc r.t rnd .sh fom 100 (lqtidar .nd Srlenullah,

2004).

NFF - 100 (c"Moislurc +cruoe lir + crudc prcrcir' " lib{ J.hl
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320.7. Ercr4r C.lclLtion
1le caloric wluq ol $c soplq vis @lculltcd liom thc crcrsy yiclding

corlpondt! j,€. h6, preLh 6d cubohydnl*. Thc cN(|c tar ws nultiplied by 9-l ed
th. 9u oa prl.in ed wbohydnrq w muldFll.d by 4.3.

The sm of resuldns figws (fat, prorein &d ca ohydBret will b€ kilo calories (tcalo

320.8. C.rbohydnr. Delerdh.tiotr

Cdbohyd6te w.s compuled by subnading the weiShts of pmtein, f!lg, crude

fibe6, ah, ard noistw @nidc frorn 100,

3.21. ENircnn€nr.l Drt.
EnviDmcntal &t w coll.ci.d for ceh lic BinS Wllch dog wa1he. slalion,

2010. Thc ctrvionDcnlul p@nctcs likc huoidityl lc Ptdturu,.ltnud.. lc!, wclncs.

Par light, Rrin Irll ctc. sN cdculdod.
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3.22, Cons.nrtior sl8ius oflonc phnlj

Planls wF cla$iliqd usins IUCN Red Book &ta (2001) careSorica 10 dclemine

the co$eMtion st!tus 6 follo{s

The four calegonca p'oposd in luCN Rcd Book dala (2001 ) a€ as follows

!.Auilabitirv 3.eel9gt9D

O=Uncommon or wry in FMoe rhan I 0001g/tr

| =lxss commofl or nrc l=CoNuNd loo 50G loo0lidvt

2-O@6oBt 2=Cosuftd loD 30c50olq/vt

3=Abudat 3{ocm.d fbn 100'200k8/vi

2.C!a!4h 4l4lEed

o=Re8ro*,th in mor th.n 3 y6 o=Rootvhole plel

l=RegroMh wlhD I Yees l=Bal

2=Regouth wifin 2 yed 2=S.edl' Idils

3=R€So lt within I Yeat 3-Floweu

4=ReSroMh in a se6on 4=LeavcJcunt{-at€x

legl-Srgre

04 EndahSced

5-3 Vulocablc

|]'l4 lnfEqudt

15-15 Do6indt

a. Alailabilhy is th. @.$ibilitv ot pld|s in d dcd- 11 is tcodcd *hcttc' rhc

sp€ci.s is de,lcs @mo4 @osion6l or abudan(

b. Couection is lh€ accmulsted Pad of the species thar how d@h pon of lhe plant

is colleckd Fr Yed 
jn kg

e. Cos(n is lhe energence of pld and il B obscrv€d thal how much lrne a

speciqs hkes lo regenetat if il is slock up'

d. Pad used i e. which Pan of lhe planr is uFd bv tc lool pcoplc or d spctrcs

whelhd $ey us ns Eor, batt, sqcds, flow'6 or larcs
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Tlc lo.al pFplc cspeially nom.ds/ Gujo$ hlvc rrlu.bL itrforn|lion about pldts

occu@rcc, dkttibulion dd hobiLll. Ihponsnt infom.tioB wE conflmed on the !pot,

visilinS vuios loolilics. P.llond ob!.n.tiou qlr! also mad. in licld k cpinS $v.El
panrndlB swh as avaihbili9, collcrtion, goxdr lld pott u!.d (Anndu. 0s). l0o

qucstioMiEs llrc dklribsld, givinS numbcE !o .ach c{tegor}, sunhcd up !d
sp@i$ wc!! et sdi4d inlo thc cfllugcEd, wlmbl., e, itrfrcq*nl ond domiMr



,1.1. llorinic ConpBilion rd i|l !:.olo*i.rl Cl'rn.lc.i{tic!
A considemblc impon{ncc i. ecological vork has b€cn given ro lloristic

comDosilid and irs ch8ftFrisrks G n k nesry to know spci6 lhat n.k tn.

v.Sctalion, Thc norirlic composilion is simply a lbt oalh. sDei.s .M ill @ologiql

Ttu pesnr sludy lLnlincd ! bral of I l9 planl tpc.i6 o.blc 4.1) includirg

oie wlu.bh n$hroom Morcl,d/o arc!/et4. Thcsc b?longed lo 85 lanilies md 2 | t
8Enen. Thee arc ?5 fmili6 of dicotyLdos having l?8 gad. rrd 276 spcci6.

Mon@ryl.dons h.d 5 f.nili.s, 26 g.ncts.nd l0 spdics, GFnosp.m3 h.d only

one f.nily Pinoc... (l-6%) wilh I gen.m od 5 sD.ci.s {Tablc,4.1). lr includs

,4bi.s pidrcv Roy|€, Picea t ilhida (W.ll-) Bois, Pt 6 s!.atd,re w.ll. .x
lAnh. Pjn$ rctbughii Stra.nr. znd PiM vsllichiM A, L lackson. Tht

prdidophttcs hrd 8 gcncr. lnd 8 rp€ci* wnhin 4 lomilics- Mozlpll drcddr'a

P.B Er Fr w6 th. only mush@n Orblc 4.1). As a whol. Poa@e (26 tpc.ht,
Asterace!. (25 spechs), Lamilccae (21 sp@iet, Popilonrc@e & Rose!. (.eh

Nirh 2l speies), Moo@. (10 5p.ci6), and Polygn.c.& ed Sohm@ (eeh snh

9 sp*isr) wcE lh. loding aamilio ii rcms of numb$ of sp&ies (Fi8. a.l ).

Among di.ottlcdons, A3t.tuec las rh. lqdin8 lomilt ,ith 25 sp@ies

(7.8v.). follo*d b, L.mi@. (21 sfi 7.?t ), Popilliond@e & Roeca. (4h with

2l spi 6.6%), Mor.cc.c (10 spi l,lvd PolySonoceoc & Solanacca. (e,ch wnh 9

speies 2.8% @h) Brsic@, Cwulbit!@ lnd Ronuncul.c@ och had 8

sp.ci6 (2,5%). Apircsc. Carronhyllacoc. Euphoibi.orc and Malvaccrc had 6

rpccies €ch (1.9% e4h). Sev.n ftnilicr hld 4 spccics (1.1%), 8 rrmilic! hrd l
spcciG och (0.9olo) omdcr 3 fmilils hon 2 sFcics uch (0.6%). E.ch ol dc

r.m.ininB 14 familics conlribulcd singlc species to rhc flod (Fi8 4.1). Amon8

non@rylcdona Pd.e silh 26 sD€cics (8,27.) d@in!r.d. *hich wls followcd by

Aspamgaerc, Al!iasc lnd Asphodclrccrc.

Thc norCtb fthiss is snown by dc Plcsemc ol ll9 planl speci$, ofdivcs
t rcnomic and €cologi€l noturc. adahh! & Mslovani (2{x)l) |@dcd 160

vqscular spBies b€longcd ro 236 gcncm and 69 rdilies. fhc' rcponcd Astc.accac

.nd F bac6c s thc most common tmilics. lhis is sirilur to thc prc$fl liJ, ln our

@ lhc numb.u ofldmilics vcd 85. Similarl, Abu.dlE r/,1(2001) idcnincd l7,t

plur spccic! Sclonging ro 62 Il ilics in which Potilionrccd und Po(roc wcru



dornirrnr lirnilics. lhis rtq' srpto.ts tN presoN In ilrgs. Ktci,r./ (r (200?)

dcodcd rhd  slemccic and Pdc.G !s thc.ichcn fthitics. rrfri&  ttlhni(?0OSl

rcpond 607 plants b.longcd ro 329 g.n.ra tud 8t famili.s with dominane ot
Poeoe. Hssh & Peryen (2009) reponed 70 ptlnrs trco Duaji gome eemc
whil. sh.r & Kho (200?) s6.d thar nots of Chlghrai $ttcy @nsist {t oa 2,
plont species study. These works also rcponed thal poac€c dnd Asreracce had rtc
mqjnun spcict and dis aCe *irh rh. pesn, A rh.s srudi.s aB@ wilh lh.
pEsent work a ene fihities as EpEsnted by us o@ haling highen numhcr of

lr is obsenrd th div€6it, i, torisric @mpositions is retatcd o ahitudc,
pr.cipilotion lnd orlc. local cologic.t t aruB oa $. as, s.rB dr ol (2OOO)

5uscn d 6!r Einfall.nd ahnud.srbngt, innw@ rhc norijic di'Icmccs.mons
difcrent lorosts. ttowcvcr, srcclc c/,t (2000)sralcd lhrl rat.toI is n.r I lood rur{r

The rwo G..rch siles viz. Dhati and Oonr, arc ctosc ro e,cn o$.r wirh !r
lcril $ne lcv.l ofpEcipil,tion bul lh.y h.d ditrecfi vcg@rion. Sinit.rly, iwo orlE,
sit.s namrlrr Dh.n.kol dd Blkhr Bdd. wricd in vcs.r,lon du. ro vadarion in
dltilude lnd pr*ipilarion. Adam & MM.r (2OOt).nd Cattdio e/ al (2002) srftd
rD.r digh lopogdphic ch.ne. af[erj toresrs @mpositEn arong rcpogEpnrc
sradicnls. lr is obvious in alt fic studied sit6 th6l difteftr oposmphy supponed
dir.Enr tloridics wirh $ri.ry of mmnunilis. tn our ce tr aDp€.Ed rh.r
roposaply ind 6Fcls dclineakd fie floristic composition aid veeebrion. Oon,
Hills had dilreenl vcgcblion and ,loE drc b difiicutt rcmin dd i@sibiliry.
whjch pdsrcd ir trcm ovc.lozing and hunin iDfl@nc.s.

Si'nilffly, re. invosionljod ihprcton ltoristic cohl.j(ron. ltis iIvbiotrhos
ebnanri.lly l&itirared or a.eaoni4d fic jnp4ts on Dopotarion oa mmy planr
spcdes (Burlcr .r d 2005). Aildh$ ut tn@ is n \nvasivc cxolc spLrrA *hrch
wos reodcd i. aU lhc flc invcniS,€d hiltr. tl Mchcd b rhc lop oaoon! Hilt, Dhrti
Hilland Dhanlkol Hitk, jt is speldin8 !tatahin8,arc ond has rcpraccd thc narulal
v.Scknon 

'n 
Dsn, pans of this !M.

Thc inveiiBnlcd aE is hd.r *wrc !@ing pcsurc cxcept Dakht Bed.
whcE ropgtuphic conditionsdid nor alow susLining cxisloncc $ough our lhe yqar.
TcnshumanB sht for short inc jn summq and rh.n mov. rner hcrds ro rhc
Kohjsran distict. sasaki./ al (2005) srre$ed fiar lhc parGrn ot florislic onposiion
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E sov.rned und.r din Ent erqins inrcniiries. Ati* ultlzing rir soit noistuE and

lddlom f.ar6 rh.y @nct.dcd ln. p.ncn of floinic conp.sition h nol att cFd
bul hiSh g@ing int€miti6 wcs Esporsible for chane. ii floistic divdsiq.
Howcwr, va*r & Borh (2005) slrrd $ar 0hemtogicat bchavior ot many q,ccis
hklimed duc to clituric changcs. HaugllBn & plr (2007) were ofrhe opinion that
unlloo&d loN'r reE mos! divce nijicaur, Dhln.rol tilts whcc hnd stide
occBcd lnrl supponcd psrdivcrsiryduc |o in wurlr

FiE b anoth.r fmr0r r|r!r [mirs ptm. mposnion. Ahhogh, n is nor a
prcnsins o& in lhc irca. Fie des nol h,v. iny signiUqnt impact howcvcr,
MoEi$n d dl (2006) shl€d rhlr tiF f,lqu.rcy 4cou,l for lboul 60 % atorinic
varirrion bur lhis is nor rh. @,

Soil noittuE &d earr .vlilabitig e impotud f.cio6 *nich 8ov.os *d
Seomtion ard sudiht of phnB rnd rhus pldt divcsiry. Doushl h.d dmna cauy
nor onry d.cr!*d rh. .c.6ibility of ptdrs bu| hrd d$ bldty ond &.ihbitiry of
nlunious non dd redG.{t th. honey yi.td in rh. .ca. Caylel' e, aa (2008) had
ffc rnspDtion lh.t w.rer srBs <t ccs! !lph, dd be|,. div.siry dlring
6nmunity csbttid'm.nr,

Mld*tr & tt!0!rd (2008) invcjig.rcd thor l]orisli. ro,npo{ton ultrlucd
siS.iliFmly imrp€.rirc of rioc. phodqi@t b.havior ot many ,pc.ics misrim.d
dle ro ctimotic chr.gc. purin r, at (2OlO) di$u$.d spaics Esp
chlng.lhat nrcngly Ety on pojerng alrsld cnvionment t cond ions on slcci6
disrributon. Ctimrrc chsngc aho inflGnc.s sp€cics inte.action. thcy ats disu$ed
lhat how rhc* ihicEcrids nay rlrtr dudne climc changc .nd Gutr speci.s bige
shins, Il is suSgcsled lhar conccpruolandtogies bctwcn spcci.s respon$s ro ctrhatc
wming and qoic speics inl@duc.d in rcs agcs. ltEs eujc aE arF simita, to
our works. Dumi & R0,jq (2olo) di$usd rh.t pbrcctcd mnsctuds had ricfi
florislic diveuir, rhar unprorccrcd orc. t.hc invBlis.r{ sirc nao $nc 6nsct0nds
rhar wcE lnprclered lid hishty distudcd, eurcshi& Bha i (ZOIO) shnShrhcnod
ou. vics lhar Ilorinic composilion is ! lcrcd by rhft,r,ogcn( !.rivitics trith
couprcd *irh irisarion wabr dcticil.nd altctonadic bchrvior ol atDn sF_cics. tbar
er ar (2007) also sr.tcd lhar p€optc tiving in R,nyul I tilts oro vcry p@r lnd rnc) j,cr
baic hqlth and lirclihod tucitir, tikc ctadcny, sns and cd,r, our rcelen oRa
ahoracksrhe*ftcililieso.drtrisisrhem!incoNofinlcrrcruncd,nrocutvegctation.
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42. R.lokdcrhn Lilc lora rperum
Lifc fom sFctrum ir wful in comparien ol a6, which e widcty spasrd

seoeBphically havins no common.psies. Lifc fom is di@{y evolv.d in Espoe ro

lh! climrlic condilions, The proponiotu of lifc foms id sn lra give a bcu.r

undeisundi.s of irs climaric bne. The biolosical sletrom of the nora of Chalesr

Vallcy Elealed that it is nainly shaped s rhcDph),lic v€gcrarion as lhee wE l?3

sp@ics (54.23'lo) Ihcophrric ,F.ies. Th. cryptophyr.s coNriluted I | .6%, chdeph)r.t
I 0.34%, nicrcpheerephyt$ I 0.03rc ard tunoph.oft phycs 6.3yo. Msphtuwphf es,

hcntrypophyrs md negsphueophri4 cooribuled t.5%. 2,5yr and t.6y.,

rcspcclivcly. Tbc rrc! is noslly chai.clcriad by sublropiorl vcgctoion h rhc lowct

rcochcs whilc Kandao sitc (alritudc 1900 mcrcrs ro 2500 dcrcr ist.) hd domimBcc ot'

mcsophln€rcphr1e (Tablc 4. | ; Fig. 4-2).

Thc IMh ea @Nisting of fiw difieenr hiUs ruppon d hcleDgenolt

h.bitab and could be cl$ified 6ltucTudnian phytochory. Ibc $mi add in lhe lowr
reaches and humid climarc in lhe upp€r pans had diveEe vcgcralion of herb@ous,

shrubby md lr€es slrata. Ttc lesulrs shored rhar Ch*es vslley h ri.h in phrrodiveuity

wi|n rheoph@ophytic phyreliuq nE phaEopbrl$ w@ ed ch@phyrcs s*
simihr ro lhe nomal sFcaun b!1 hchicrydophyG wrc lN th.! ed c.tTtophyrcs

w.rc moe th2r noml lFclruo. G@ .r al (2009) repoicd lhat phan ophytes Erc
doilinad in ihel area oi inleslisnlion. ManhN ,r.l (2009) concluded $ar rh€rophylcs

rce doniMdns life fom in swmp$ ep'.siring high dtlraposcnic dis|ubu€ h the

Egion and linned nichc spae for reger.rion. Thcolhtlcs G adlpl.d lo rhc drynes of
lh. Egion ad shorbec ofBi.hllbe!@ thc$ pldll sFnd vcg.bdrc p€nod in the

tom of sd (A$i. 2003). Hemicryplophytcs adapted 1o habihr condniois by usins

difftrcn wys such N rc$ryin8 walcr, usins gound wrlcr. rcducirB rir wurq nccd by

losing $en Iales dnd rcdlctiotr of vcgcrarivc grcwtr ln lacr lilc lbns oflhc planG

indicat lhe posibilily of ad.pradon of planrs ro cnvionneflal condnion €sp@ially

cli,n ic condition- Mondi dt dt (20 | 0) slso eponcd th. domiMncc ol hcmicryprophytes

in thci. tcsions which bclongcd lo IEno l uh.idn esion. l-hcy $alcd $or rhclphyrcs

morc rhan nolmil and phancophyrcs less rlrn normal lhrl is indioaliD! lhc urcu is urid

climolc. Raha .r z/ (200?) sl cd lhc vcsc|lrion hftl bhloricd divcBny showc{]
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hydrocharnaeophyric ph}1@litnare. Cm$land ve8eraljor i3 chandedad b, hid % ase
ol heni.ryfloph},1s whilc Oe *lDte tlos is th.ophyic .nd wgcration is lhcrc
henlleeophyric. In such cases fie nowd,rs pciiod h v€nal (sqcm./ ot,2004).
AccordinS ro Nqdaf & Mon@i eol l) h.nicryprophyrcs Erc the dom,n4r lif. fornclN &d m6i ptdr b€long lo Ituo Tu@id AoEr .|me s in rhcir @ of

Th. pEdohirance ofrhdoph}16 Eflects an ctre(w sr.tegy Ib, avoiding wsrer
lossB drc ro hlmidir, cxrrerFs ald Mr.r defici.Ey. .fte 

impodarcc of thcophyres
inoeases pith d.cEasls of nirfau. Dif!rcncc in moNl or pt&erephrles &d
lhcbpny|€s ir rhis Egioi Mrh R.ukiaer noh.l spcctrum rs too much and ttrh @y bc aEsul ordryness of ihe Egion (Moddi d, dl, 2010).

Tnc Kmdo HiI (Bakhl ganda sile)presented awide pbysiognomic varhrion ftan
other snq, tl hdd ! cto$d od hlcsr phrsiognooy and coneo.rrbly varics in climd c€ondilid!, Il war donimred by ptEn bptyric regclatio! wul nicrephyllos lqf fom

:f" ."i**:, prcvairios decidouj phaneopbldc ves€u(on w h reaf fonDnrc@plrytos. CM.lsn Hilt nas Fftphlebphyrcs eili hicophrttous laf fom. Dhati

1:,-:"]:."" 
had ops physiosnony dd surponed scruuod vlseraron.

diDrcryploph'1es aad chdu€phyres Ptvait.d ii1 th€$ habit ls. The prcponioo ofph&ercphyks dp..ted rc incEe from oFrphyeognomj ro.roe oe. Bdttr Btuda brre rsr Epre$n'cd silc tor ctosed physiognom, whcrc ptrJnercphrlc5 inqa$d *iti

".""-.-::*":ore'.** 
Elrrds ro orhcr sury or B.l,|'l. & Mairovani (200r)

:::::i:i 
,: *-'*, u! dutrs in lhc ,:(,r i,, orr J]rr sncrcJ\ uu. {rr} *.acompkcd rn rha ,€6 i.e. tDm 200?_20t0. llstuc our I

,,," 
"... 

**o o* *.* oi ;"; ;;;.":;:;:;:"J:lTili,ffiii:
worrins on nmisric of H.rboi r.nge hnd, Kaht (pakisan) basd on $cir conctusion on



f!. a, R..tllbrl! tift tbd ?ctrrD.ftt. ac. oact |r... ttury, &.!!4 p.lira.r:o
ttl

rl!

""1 "1 "'f /"/"/ 
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4,3. L€afSirx spcctrum

The Fig. 4.1 depicts thar lqf size sp€.rrm is pdomin.lt y ch.fu!€n4d by

micbphyllou (l ?7 sp; 55.?7t s!6i6 follovEd by E@phytlou 3pei6 (5? sp; I ?.9o/o).

TIEE *E 32 (10.1%) d@phylls &d 29 rF.i6 (9.t %) lcprophyu. nc @Dphyl
{l?sp.)coctn ed 5.3% snd 6 sp.,0.9 %) ro rhc tcdslet M (tabl€ 4.D.

Th. regetation is mostly evergreen bul with cotuidcobh deiduous €lcmenrs.

Dhdtlol ad Gmrush pEvailing dsidous pheophylic rcg.tition wilh tqf fom
nicophyuou- Oulrruh hill ha moph!reDphyt s wilh hicrephyltoG l6f foB.
WcB.tud 4 Ellobrc.k (2004) dieBsed $ql tel sia clNs.nd teaf coNt ncy rypc

ol thc hody species Evcalcd E dimificllion of leaf sizs s rh..tioEle chaged fiom
lcmpdale lo hol tud arid and parliculdly micrcphylls b€cme €larively les imponlni
{d Mr. Epla..d by smslle. taB i! rh. hor !@ Shd & Khan (200?) ats d.s.rib€d
lcal sFct! of plars @n iecd of oicophylts fo owd by nlsphylt and i.Iophylt.
Th.ir rtsults EeE. wirh u. Cou e, al @009) inwstiealed lhll microphy M doniMi
and l.af quality oas mainly pap€ry and con@ous. Iis is sinitar ro us. Al-yenni &
Sh.! (2010) d€$.ibcd thal micrcphyll domiEted th. sludy s@ foltowd by nmophylt,
lcplophyll od hesphylt. Th. lef sia ,Fcr6 irdi€rcd filt nicD Nanophylols
srEi.r eE .lomiMdns thc .@ ad Shcr & Khe (200?) de showd $ar micophy s
wN domi@t followd by hesphylls n&ophy s leptophylts and mc8.phyls.
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4.4, Cb$i0c.tior llscd otr Urbil

Co$idering onty lh. habit, it b ctcr that ihcrc wcrc 215 (67,4%) herbs

fonowd by rr 50 ( 15.79lc) speics lld 42 shtub (1J.2%) ad 12 sFcics (j.Syo) wG

Th. pEvios di$ussion conftrn€d rhal 6?.4% pt&r sFci.s vw heiE md
domi.aled by fi.ropht1a, T@ sp4ies conlributcd 15,7% ed vegelalion wd rhero
phaaemphyric. Thc conr.iburion ofeeh group ofhabil fom idicar.d llur shdbby lay{
is ude. intcue p€ssw of bioric factoF. Thc lhobby tay* h jisignificer ir Dhdarol
hill. veectariotr is rw lay.Ed (4 h..b tayd !r creund t€v€r ed .anopy o, rEe l.y.i)
hcE. Ir is obviou rhar tnc$ hils hld devcloped lopi€t toals exce/ Krndao HiU5.

Iis,4.4 showcd !h domiMt habi! tbm wls ofhd.bs, aouowcd by tNr. shrubs
and chnbe^. Thc toksr nhbq of h,bil lbtu rccodc{ tdr clihb.a. il indiculcd
climdc ad biodc disrubance. Thc hishest % re rcrcd for h.tu, sho{€d mi€@_th€rc

lhc h.bn fom is do impon! choDcterisric in undeGtanding rhe vcScrarion
skucte and saFtifiation ofa aq. BNd otr life fom ed h.bil fom rhcc could be
following shtifi€don of flom. Tl. rre lryer nalcs lhe tiBr stora, Ir is conposed of
Iiha rc$vghii Pi,B vollnhiatu, Abie, pimtoflr, nedlrn si& rrE tay€. coaisiiog
Picu smihiatu, ,4.( obkngM, A!tus niti<la, na\ sirc lAcaco kouesta, Motus otba,
Mot6 

"isa, Judm rcsia).1ihec aE trc shrub tayeB. 
.ftc 

rdl snnb hyer b conpo*d
o-f RubA ftuiti.B$ Ro,o. Rosa indEo. Roro n@ophltu. Rob n 

^eiJo,d.ta,nd 
6ez $tobs raycr is cho@|cnzd hy ltdrb<t^ lr[un hkli![dru hdDudh!, I,tKb thn\

rdabw lhc hcrhaccols tayc. is rioh wirh mrny annult rDd plendut hurbs, .r.tc tlst
6ycr rs cryptoSdjc larer dccohtin! b, vdicly ofcrypbgrhs.
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Mrrch in lowEr parb tite Dhrti, OoE, Dlurdot ard Cltllmn rhat cn€nds to May in tt
upDer parti like Krndao. Duing rhe fils1 flos€ing se.son 98 species (30.720) blooned.
including 67.3% he s, 7.t0lo shrubs ed 2j.S5 yo rtes. .nrc s{o.d blooniry occB
fon Junc lo rhe Auglst lhar had 8t.2% sp.cies in bt@m. They inctuded ?2.4% herbs,
14.6%shnbs and ll.2%rees. Dui!8 f. , in auruhn oily 40sp€ci.s(l2.5yo) towring
irclldirg E-55 % @ hcd6, ?j% d shtubs lrd thc Gminins 7.5% @ &ds. Duiins rhc
domint wintcr only t.25 % srEcic, .Bas wrc in uo*rins srasc. Mosl of lhc
hv$lgorcd ma Ms covcEd wnh snov srudiog aom lnc I.dor hils or upp.r prn! lo $o
top lnu of lhc ea likc X&d!q DhlDIol dd uppcr psrrs of lnc GEruh (Fig. 4.5) ed
Sradu.lly de$ends to tower pane.

( B wn rhar rt€E e re mjor bt@mjng sedo6 @mncrcing fren MNh
ro Jwe (Sp.ing Aspect dd July lo AuSur (Smer Asp€d). Autum a.d wintcr 6pers
qlE poor in plets ud noErins. AtlihdiDd gadi. s.paaE ln.* scec. Mosl of
ut sFcies bloomed b 2rd sFll (Sur|lnr Aspei) wh.€ E 1.2% bt@Ded comp.rcd to ld
spdl 10.7%. in lowe! pair i.e. foot hills had somc species prcduccd llow.rs al the onFt
of Mdh.nd complcrd ar mid ofAprit, Thc mid hilt ed bp hilt r8clalion bteeed ol
end ofApril and t6t ro e.d of May. The phcnoto8iol activiries wcG orty i.lhc lowcr
parG sd wifi the e.nd, drcy wE dchycd, FtorcrirS was t.l,. in the upper pons.
Gcnerally, lhc sprins and li ltuhcs kE lc$ imesq rhe loDcr ed wirru vd lthosl

Phcnology is Frcnrialty s lowqful t@l for monironng n apon& of ptels |o
climtic chege. In flct phenological obsryatioN rc a varuble rcurc. of infomarion
for inre igaling rh. EhrioNhip ber\4er ctinDre and warher vuiadon End ptanr and
animal dewloph.nt (Ahs./ ut,2002). Th. limilc of phdological sr.ges, such s
lcafing q flowiine, lrd rne onsd of giowing seen, aner $e domancy is Elcsed, arehidly dcp.ndc on .ir lenpeFtur! (spqr e, ar., 2000). rrowinS is rhc nosr
si8nifi.dt phenological srages to evaluale rlF *rsitivity of plab lo clim.dc vaiabjliry
v.riabiliry (S!.no .r ,r, 199). SFing flowcB e srDngty nlu.rc.d by air remped@
of the prvios oonth. Higher air lemp€Fr@ valuq in sprinA rndjcates sn cstier $an ot
plet devclopme withh $e yed (Chhi€t€qski & Rorzcf, 2oo I ). I Iowcler rhe jnrhcne
of lmFDtuE is not pronour..d for aunnnat phcnological pnes (Esrelta, 2000). tf



teh!.EtN is considcEd dE ddvins facro$ ol phemlogiEl dming in mosl climlc

aEasi lhe elldls of reopeBtlr! @dr lo bc ldjut d incoqonling functio.s for wtcr
availability (Kro'nd ?/ at, 2000). The us oi shdardird obsrvation methods in

phenology would hclp obsry€r to accutlrllr monilor plds dd inprcv. lhc qufiy of

Mmy pllnis began to nowe$ wlid in lrban ftan runl ones. 'fte rclson for laler

blooming is pob.bly du. ro th. dirDlic condiliod induding wather, .&phic factoB.

Walru winr.r dd spring t hp.nt@ hld bc.n rcI.d in rhc insni8acd valLy. Thc

celi.. flowiins in sping indicatcs rhe lisii8 tcmpedture. This ha nor only rcduced th.

wiiter sp$ bd dlso had losl lhe noi ure iron eil and as a conpqu.nl divqsily

d.clincd a h.ppcftd in 2008-2009. L il|cs. lasios dE ESion @ivcd linlc {incr
oin. Mey !l&l flowN ard ftlit thfug|lout ih. ycd ex@pl in &i{ as such s Dhlli,

oona ud $me srsds of o'llNh thar @ o!.n dd wm.
The i er amurl chaq. in spring, plet ph@loeJ/ osy be th! mo$ s€DltiE .nd

obswable indi€toB ofddt Esponses to clirnai. ch!n8.. Thc phenoloSy of 1enF6G

zone forcsl is.ho nainly &iven by t nperstuF. Since ldnpeEle ene foEsls ae mosrly

mix.d d4idrcu forcsls in ou ce also, th.rcfoF, difieen@s in phenological 6pone

Thc funclioninS oalrccs is cloely aplcd lo lhcir locd climulo. lwo nodc of

adaptllion cd b€ rccoeni*d: survival .dEphtion, which cosidcr thq lr.e ability to

swiE $favonblc ci@sranes dd €pr.ily ldaptation, shich Glcr lo the f€tlca
enablins rhe rm ro @ available e$ues afl4lively (Haminc. s/ aa, 1990).

Pn.nology h M impon$r a.atud of borh rypq of adapnion a n matu lhc shift lilm
lh. domo! Gktant stage lo &dve, bur morc wllmblc s|lg. in EpoB lo .dwEc

enviom€nral condirioG. lf a npid climalic chlnge ecu6 duins lhc conins cenlury

$at is within th. lifc ofcuoently living rce sFcies, thcn lhee individuals nay be lc$

adapr.d ro lhe pE*ilinB cliDrc. FunhemoF ifa tre sp.cica rcspond diftcrcndy lo a

cliMc change, rhen rhc @nDeririve elalionshiF b.twen $pccia will alld. hen@ in the

long run, lhe sp€cies compositior of focsls ond possibly the geoghphical Bnges ol'



Il ir obvious frem $e Fis. 4.5 trr thcE w€ 56.4% h.lb.aous spc.ics in
summ€r sd 28,2 % i! sp'in& ?0.3 % during $nu.r and t 8.9 % in spdng wre shnbs.
TB @dliburcd 5 t % in Frint .!d 40 .8 % in sl||trm.



Flg. 4,5. Ph€nologlcal b€hevlour of plsnts of
O|akeser \hllst, Shanfl., Pakittan'
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4.4.L Herb-Woody Spcde, Rrlio

The €tio of he$s ro woody phllls was I r02 i.c. he.bs consdrur.d 67.4% and

woody plnrs compris.d 32.5 % of lhc flo6 (Tablc 4. t ; Fi8.4.4).
'Ite 6tio ofheibs lo woody indicaEd rh nljoriry ofplanE w.rc hclbemus ard

il Eve.led thar.nrhroposeric dcrivili$ hd caus.d.nomoq ct@gcs in lhc land form,
which hls bodly aff*tflorisric dikEiry, A chingc froh w.ody io srassl.nd has occumd.
4,.1.2. Deciduou!- Evcrgrcs. R. o

Thc rario ofd.ciduous ro.rcig@n [016 wq 57r43 hskry 57,I % d.ciduo6
ed 42.9 % everE€cn (T.bl. 4. t; fi8.).

Kardao &d Totlsh sitd rpr$nr i.npcFG foEst, hixiw of drciduoB ard
ercAe.n ftcs *hilc all oU$ foBt3 at toer dtirrdc bcd ropic.t &d sub ropiol
rgelaton. D.ciduoB spcciq cxcc .v!!BrEr Glcn.nrs with 5?.t% abudlec in rr€
suftyerl iir.s. h ir inicrlsll8 ro s tt r CmNh hitts hs O,€rc6 sFci.s foEst otr
casl feilg lrd Prnlr foBr on eBl fociry slopc. 'IlF hil rop h.d rso MruBt pord, fed
eith Ein *arr whi.h h usd it for doh.stic purposcs by inhabi|rlts. Ihis aM fa.es
evc shonaSc of mr6.

Thc pmFnion o, elttics in uch *Nn wN 10.? %t98) {,riry.55.5 %(17?)
sm@r, 12.5 c/. (12.5) lurumn dd | .l % (a) winr{ (rabtc).

The scedt 6io indior.d rh.r ttr .ltirudiml and tadrudiEl gndi.nts
dq@I€d ditf.c climdc brcs with dific,!trl v.8.l!tion ll|!r dngs fbn sub
uopical (Ooe hill dd Dh.li) h f@t hils ed mid hith !o fic uopiel, .ubkopicd &d
lmFEt foEsts- C.ncElly spring plrvlilcd shon .!d sul!,lc! last long€i
4J.4. Rrrio oflight to rlde pt.ltt

Bd$d on lighl EquiEhctrt oEft wrc t 4.? yo 3ciopbyr$ .nd 85.3 % heliophytcs.

ll wa obvious rh m6r ofth. plonB wcE hetiophylca. Sciophylcs wcr cohfied
lo lbe in $e lowc srrala or cryploglmic sp4ics wnich wcrc confincd lo $c sh.dy and

noisl pocrcd5. I E$ w.E liShr dehandin! and ftcir s.oty nrdc tbc scncEt ccnopy.

Thrcc slrata coutd osily bc E@8ni4d in rh. vo cy in nosl ofsitcs. t-h€

stndfication shows lhat thc herbrceous layci consislcd ot (6?.4 %) to owd by thin
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sh4b layer conposed by ll.2 70 shdbby spccies. ThG t E lay.r B csrabtish.d by 15.7

The slfucllE of wSd don is ale dcfiFd by th. snatin€tion of veg€ration,

Study ofrhc @ demoNlr.ted cvident srdiflclriotr ofwg.uriotr mges fbm rro hFr
(hcrbs aid tEe lay.t lo Don onplex amg.@nt with a hdb sr!t4 slrub ard epling

slra$ and ovenll i€e nrab. It is ore oflhc ch@lerisiics fearur€s ofthe riopical foests,

Tall rG lay.r layer included Pt 6 *alichidtu, Pin6 tuxbvshii enl Abies pintuov,

mcd'an sia s|6l. co.sincd oa ,l.er oblonse. Pic@ stnithianu. ,41n6 nitidu and snlrl
si4 rree includcd Acacia riloLa, Acrcia nodlsta MM ni$a and,htlak rcKia. Tall

shrub lEyer nad. ot Robinia pseudoctia, 8ub6 Jrtiticosw. Rosa ih ca, Rda

u@ophtlo, wll firtb tty.I Indigofe,a hem'nla, Berb*is btiem, Ple.ttmthg

108116, heibaccod layer &d cryplogmic lay.i.

GcneElly, cxcept Kedao hill, all othd hills h.d lrc $Bla v€gehdon at fool hiu

habilals ald along lhc.ltitudiEl gadienr, it chngcs aDd rop hilk.sp6iauy in C|!'mh.
Dhanakol and Kardao Eprcsnl the conplei( sFadficaion sr@luc which is m
imponant pan ior ud6t nding.

4.4.6. Wikl to Crltiv.td SpNL! krio
As the @a ha we6l $ulm.nis, stuc lgticln@l pncdes d doft. ThE

8,2 % pla.t! culrivated plmrs rnd rh€ Emaining 9l.8 % wild.

4,4.t, Aquatic -No. Aqurtic Pl.nt R tio

As eme stlfu and w!t.r bodies dd noist hlbir.ll ar. p@nr which suppoa

sohe aquaric planrs? Th6e ircludc (9.I %) spc.ics while the najor bull of 90.9 % or rbc

floto wA rcft$ial. Some aqulic plads included x,,!,c,16 aquitat^, lotsohra
btubatm, PolrgonM elabrud, N6tutiun olIaiMlis, M.ntho longilotio 

^nd 
Eclitlta
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K.y-w,ord3, Life F. = Lire fom, Lcaf F. -Leaf fom, Habi! S!= lp.ine, Su _ Summe., Au = Aurlm, W! _ winre., D
g"liigr: ;1_?ff , 

il. ;,,1nffi _:;.1*,:sff;i=dffi$ Hh[-,i,sHi*l:r.= =
Lryp'opn}1cs. Hcr - Hemrcrr?rophrles, ch - chshcophyres. 

1,11e 
_ v"..rr,*.-rr,r"-J..}{P.:,iffil;*p"y,.s

il:";ff::l]$1flifr1;Ifs = MesaPha'€rophv€s' Mi = rui"-pr'vrr. ri, - r'i"'i.ir'vir. iL -itiliff,rr. v*
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f,ri.ohor.dot Por.rrt t ot ch.t@. v.[.,
Th. vrll.y p6sc$.s a v.ry rich .rhtroboLniclt hcrihg. in $e far plhge .rca.

Evo todrt. rh. inh.brba! !E N,ng vdous phd +.cj4 for vlrio6 OurDo*'
Th. rc$lrs sho$rd thar rh. l@t p.opte !e . rh. 3 l9 ftcord.d ptrnt soeics

bclongiis io 85 fmitics snd 215 god for @icry of purDos Crsbh 4.4). 
,ne

.dDobolriic.lly inpotu r deG itulld.d 228 dicoryt.don\ 28 mn@rl€doc, 8
pt.ridophytei and 5 rynncp.m' lt w6 obs?frcd th.l major otitily of plmls is 164
(51.4%) sp6is tuo.! out lo b. o.diciBt pltuts, th. Nxr mDodlnr uF of E7
(27.3%) spcci.s was rodder p!rpo$s. Thcr. w.re 59 ( 18.5%) ru.l s peci.s,47 lt4.|ul
ljnb.r w@4 45 04.1%) Eg.lrbt. ryei.6, 6l (t9.Epl, r€&.ir!ry e DI,DG dd 62
(19,4%) veedrbtB, Some l8O (t6.4%) speics leE vjsited by hon.y bc.s. Th. f.uil
phnb includcd 22 (6.9 %) sp6ica, ls (5.6%) speics ,i.rd 3pr6 &d c@dimcnrs
shilc 14 (10.6%) sp.cics seE u&d rd mrkins l8ricltrumt lpplianccs, sonc 25
(7.9%) aE us.d lor fcrcing fi.td bordca !.d t9 (r.9%) !re 6ad ,or mking fumilur.
Eish (2.5%) spei6 w.c oBidced m/hotosicat Md supcEr,rcn spe.is (Tabt.
4,{i Fis.4.10).

|l *6 d@uncnl.d rtEi $c t@k ucd pl! 3 fs sinpt. or muhipt. purDoss,
Mosr oalhe ptanb had mulriple us. Thcse huhipurpo$s ptanrs inctudcd p/M.la
i .griM $ lMt w), A@ia ,b&,!a Dr@i@ @qrtrts, Fi* pdwa a
Sol4nun higuh en ol hd had 7 t@t !s.s, Ac@ia nitotiu, /tila,xhb attilsib.
CaptEM Mth\ ConadM tuD,,t, Fru @tu. Juglm Esia, Lepdtun
tuiwn, LinuD Bili,itun, M.lia @adatichld, L{orb alba. Ukaletusitua, purka
gttu, Z! horylun Mun hri (6 t@t u$r. TtEc r.E j cod.d @s forttM nnida, Antuhw v./Air, Bab*i, tMnhsi, ud sefteti, lyiun. ft.
list includd borh culdvard lnd no cuttivstcd spcci.s. Sinrhrry Duhni s/ /
(2009) @rdcd t2a crhNbot rietry imp.nr pt.d speic, in chilrM N.rhml
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included 98 fodde, sp@hs, 40 ocdiciill hd l8 wcF usd s tuel @d. Faoilica

li*e Po@!. and aster@c w.rc rh. mdt inpoftnt fonili.s. Our study @rdcd 164

mldicinally imporiant pleLs (t 1,4 %) inlhcvltlcy,
l. Phnrr u*d i! Tnditiotrsl ll..M.rc Sylyt b

Ercry planl h6 sc nldicitut v!Iu.. Th.l@t Gid.nrs Fntt Ety on rhc

mcdiciMl ple|l for curinS dif@r.iln.IIs, Th. penl rtu{ty do.us. Gd t64

mcdacimll, inpo.t nr plrls whi.h n.lc Jl.4% of rhc t@l n@ Somc nog
impon&f mcdiciEl dmB cmmonty ur.d in rlE r@ N /,,rri.r/ itugtktu,,1.aiu
@d.sta L.piAitd satiw' Li.un lntuhw, Zadtortth an atun, t@,,thg
vin.lis, B?ft.ns tuwM6is, B.ftetit lwun, Chztupodi,n .a,.r u,
Ch.tupodiun n@le, Etu.a t.tiw, H.d.tu tutn, Acotu catan6, Alth.4 Mea,
geryehk cilialq Foerictlw wlgte, Ogviq opttrv., Hwricrn p.domtum,

tndisoletu h.trcntte, Menlg wBE Nutrtlun oficinolis. Tieowtta loenum-
groEwt Ajuaa bd.oe, /juga p@ilM, lmi yitmga, ArituN Jl@@,
Ciehotuh inttbs, Du.let,ia in lica, F@io tndia, H.ara repoleNk, Lespe&a
juM, P@onia .tudi, nrhB t.rpt 4@, Vibon@ sedillom, ltota EwN,
ltconittu rioltu, /tflwitia dubiL ttt fliria rulsn, /t pnSB otEiadh,
calatupn peru, ca,,'abis tui\ ct ddis atu  crNdo, detrtol, crxt6
.tandw, Ddm iMia, sdeia l4ut4 Ttatt tMt tENhmntrnu4 polBDntut

dicxtucj yatcriatu s!gi6 tod trihuniu lontit.L
Thc comn.rcially inpon.d n.dicirat ptants inctt(l.A pisticia intee,itu|

Znnthoxthih atn dun, , Beft*i! lrum, t!.deru helt Beryehia citiata, Hrp.ri.u
Lv{oruttn i Ajuga br@kNd, Lsp.deu ju@, p@ohia emdi, t/tota pry.w,
Ankituat riolatL Atenisia dubia, cleMti! wta, Dut,r4 inno,io. salyja t,hata,
ndicttru penduEularan, Morcne\a evatlntu.rd yol.ri@ The Esolls ls4
*i|n Sh6 & Husin (2009) yho deun.nrcd inErlory of o.nicinat pldl3 of Mltd
iob! sd Epon.d 50 Eipcs b.tonBing {o 30 frmiti*. Thcn findin8s ,gde qnh djc
pcs.t iudr. D!tui e, al_ (2003), Dudni a H{sin (2005), Outmi & MaM@r
(2006), shah 4 dl. (20fi), Hlsin a d. e@O, tbtt et at. (2007. Hnsein.! ut.
(2007), Ahnad cr dl (2@8) ed eu@ii,/,t (2OOE) atso reponcd u*ful mcijiciml
plank rom vlrious parts ot thc aun|l,. Our esutrs rc$rdins nNdicinrt uss wcto
th.o, Rizlq a at (20t0) nl$ d@um.nrcd sihitor cthnoboraniat wo . frcm nerby
Chinsa valley Districr Shan8h. Thcy Eponcd 50 ptanl species ot nedicinol
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i'npononcc lnd sn. oa thcn hovc bccn Bordcd in rlE trcs nudy. Thcy rte)

{!tcd rhc i6pon M oa Mdrcr€llo .rcuhata in rh. vattet. Oault dr at (2008)

d.s.ribed narly J00 phnls !*d aor Findy hotlh €d. Et- Daricr & EfMogdpi
(2009) Eponcd il4 plers usd hr @t4 Lsrhma kidFy Dobt.mr s*in infllmmalior,

lircr &d hyD€ncNi@. Simila lo our culr. Roul a zl. (2{D9) d$ Epon d 48 ptdt
uscd in folL ncdicic, Husi. .r ./. (2010) dsib.d EE phnrj of ftdiciMt Elq.
D.tc & Jain (2010) al$ inv.srigdcd 47 m.dhi.rl ptda usd by r?diti@al hcrhal

hdLR Hosn rr d (2010) slat d rht haLr w nEdiciul pb.n 6 fieir pdDary

$urcc of n.diciMl fomul.tion s d6l prri.nr for .u.in8 lrin ry inftclions ..d
srually r@$ined dis!s6. Husin .i al (2008) Floncd 40 Bedicinar pr.nrj

included som. ofthc p@ntlt lisr.d 3p.ci6, Thc findinss ryrcc wirh lhos ofKhln
dr,r (2003) who docuocnrcd e3 plets orncdioinol v0lucsr Qtrrcshi./,r (2000)

Epodd 28 species uscd by locll womcn, llom0yun (2001) dc$rib.d !.l spccies lbr

corins dis4s non lh. n iShboring wnh similrr os, Ali & Qsher (2009) cxplrjn.d

8l le halins indiseDous !$ fom Hu@. Adrn./ at (2010) Epon€d 100 ptanrs

uscd 6 mdici.es ehich also supton our fiidings. Thc pcopt. olfic vatley aE pmr

rnd th* livinS in th. Emorc poctcr d.Fri on th. @d medicinal pt4rs @ording

lo N.E d & B.sm (2009) c.r.d 0t l cDd. dogt e pEC€Fd in fom of patq
d'stioB intusio'L juicc, po*dcr pills od w.lcr .xIncl. spei6 of tdedisio s\.h
B td.tuisia dubia \Nall. Atunilit japoniet rnnnb., Ft. tap., ,tdenisio santildotia.

A .nisia @loBM, Adenisia tuIwh Wnldsr, & Kn. ,nd ,de''isia vutEne L.

had multiple m.dicinal valu6, Our rcsulr in lirc rhose oa Ashnl d d i2OlO), who

desribed uss of ,rrrc,ri'i, having lolk lhcnpluric phnts in nodhcm ,rsd ol
Pokistan. Bamkarulhh g/,1 (2009) dqscribixl clhnobolony ot cM*orlj ltitt.

Thc inv6rigal.d valley is ! batwdrd aEa .nd th. lacl b.sic heatth facililies.

The Esid€nls d.p.nd o foli kadiional uss of mcdicinol planrs. Cener ty, lhe

.ld.rr pa(iculaly mmcn w.rc hoE krcwlcdSqbtc dboul lBdilionat uss ot ptanls,

Th. rcndors @llq! dry pl.nts.nd $lllh.m. Thc$ teopte hlvc rich expoience in

curinS hmllh poblens thmuBh pluB

Sane valler is norisliolly rich lhcrc [ h.d .ls divce plols ol mcdiciml

imFJn:@. Thcy d6irc lhrt if g@cnmcot dbuld spFm lhom tin.nciatl, tor

cultivalio of n dicinal pleb s mwl cEp.

Hddx ( 1995) d.fincd fodd.r sF.i€ a $c phnr marc.iatr priddily tav6 lnd



nch Nild or sDsn loreilherdielconsuhption or srocd aor f4dinsofrumihonts.
ll.|c Esolr EHlcd dar thcE arc 87 (2?.t%) spei6 !e heins us.d 6 tbdds oa
livcsroc& which inctudB sutcsi g@l Nnd shcp. The imponlnr roddcr speics
trlaida c@rdh4 Ati ido &p,e, /twQ dtre, twhituia Edtu, AMu
japo.ini Brcnw tectNn, C.bhM cliojt, Chryoposo. Mhen. crtudon
da.tlu, Detylit doMrutL Dictsrhih Mlc@. fMia irdic!,, ldpetuta
.lind&a lpke Nn td, Medicaso ,oriea. M.titot6 atba, Orya satiw, O,ati,
@mic"lata, (ralit @.rnbon, p.rniptrd ori.,tat , p@ @w1 Ruder d.ntdw
RM@ hqtats, Ttewdd Mrem, ftihti@ dt rat iun, TnJbti,h EEM. d

Cns ad tErteos pb.rs c .buldat in Mmd. Ti. lst hop6r lh.
t6ses for sloring rhn for later usc doring winr.r. A numb.r of aodder speciG .re
nru.d io ihdn du. b hiSh nuritE v.lo. rhd.E pEtcftd pGf.E@ by cafttc,
snep and e@r Th. highly vrtued foddc,3Decics rhol rhcy siorc tor *inrcr season
ircnnd &isi.lo cw@t , trtdi.b d.p?,,4 ,EN dtu swu ktuM.
C.Eltu . itB, Ch\tupo|d tut rt, Cyodon dqqroh. DEtrtB eton+d4
Dict@hiuh atuIdw, Eng@ri, .ja',nic4 lnpcaa .yi*ia Oryz sti@,
PehnisdtD ork"tdle. Sorglun NNqi!, Sorghutt nitidm, .ttpu.da 

@thetu 
^nd

Mon of ficm b.lonsed lo frmily pec@. Our findinss age e,llj Hein (/
al ( 1996) who EFncd dlt Codd6 aMr,r is us.d s tesh todd.r ed purgorivc
in Saal' It is ate refdcd h lha lludy @ .nd hs s. !6, Dit5hrd .r .l {20091
dcuh.ntcd 25 tod&r 5pcci6 sidih to lh. prc$ finding ued tor $mc o tc
dilcM. S.rd& & Khln (2009) at$ cd^lcd n y roddq spsrcs. youer& s.ij4t
(2002) mcnrion d 42 rodd., spcci.s whih Hmarun c/ .l {2oo4) tjsled J3 rodd.r
rp.cis in lJrtu a.d cabht Vrlcx. Brrt o ai dr,l (!0(r9, mcntoncd t3 loddcr
or lomg. speics trcm Chnll{otti Hilts, B.lkh.t. Disr.icr. A lhc above wotum had
n.nriorcd rh. tu. fodd.r spci.s bd onty snc of d.m uso h rhc v! .y ..d
Bponsibl. for hiSh yield ofnil. Ib@ e, a/, (2007) !t$ @ord.d ]7 foogc spei.s
frcm Ralrlhitl Dsr.ict Sh&slr,

59 5pei6 (|8,j%) rothclq.tt@ (Fig.4,|3)qrc. c neds offuctr.odol
lhc l@ls. Th* speiq @ rulhhssly ucd by $c inhabihnu dw lo tsck or sa,
facility ed ehc orhcr atl.o.t src., Th€ lu.t wo.d sp..rca inclodc ,,t6r.r
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Ititdtov, ,4@ia ,b&sa. t@ia nitotia , lna hB driskt4 D.lrcAetia
talhilblia, FlcB beigchNit, CEeia optird, Melia dadarichta, Moru! olba, iiotw
taeiedo, Morc niga, d.a fenugltga, picea Mithitu, pi@ e.tunti@a, pi.w
toryiloia, Pin6 ealli.tiatu. PbttM otjddh, pLclMhlr au6n\, pM
p.aie, Pnha sha1a, orercB bdM, Qretcw ditdato, ?wrcu iNoM, Qturcw
tMtu, Qkrc6 khi@ffotia Rdhinia rwude6n\ ktlit hahr4dno, Sdir
tdt6Nmtu, &M@u tulia&L &Atgtiu !tuq Vib.thnt $m.lillothr,
ttoodhdia t"tk@ qd Zntho,rtM atutM, l4ilanth6 orisina. M.lia
azrAa etua, Abiet pi,t&w, pitu tuithba pih6 s.rddttu, pi@ longiloia,
PiM wallichiana, Pi ict id.gtiw, ptotinrs one alir, ewt w bd!tu, Aturcq,
ditdtato, Qurcu i@, eercs lfut. nd ea@ laituIJbtiaharial.hidl f!.1
valu. lnd src rh.Ffoe pEfcmd. TtE poputllion ot rhe sp.cr6 hs rldoced cl
tl@D8 mt Md i5 now timird onty io lh. lop hi or touid in accgsibk spors,

ln #r. of !d@c6 in S.icB lrd cralo of n.w s!e, ot liEt cFF,,
phnt EsourcF slill Fmrii n!jo. toud.rion of foct wood ond rie wood in mo$ ol
rh. d.v.loping ounrri.t ituhdir8 pakisr!.. Tn. d.aty hike r ncr.h au.t. let of
rv.ilatiliry, low pbd!.don nilh b. s. uft oa.rptoil,rion ot fo.l *ood,
Siddiqu. ond Ayaz (t998) dcscribcd it0r tow in oDu lnd slb srondud of tivin!
anpell.d rhc t€pl. b dcFnd o hdirioMt u*i tr is 3rrcngrhd.d by ihc p|!gr
sludy, Thl Bul6 showcd rh.r 59 speica ofptuls Fcr kins used s fuet wood in
rhc ea. which includ.d rRs s[rubs ed hcrbs, Mis[a & Vcma (199r] @Don€d 50
fuel wood sp..i.s n rndb. ToLdo (t996) funhs tined thar s0 spers @sirrine 20
sp.cies or trc6 u$d 6 fu.l wood by $e toot peoDtc. Sr8h & psndey (199s)
dFib.d th.r hoE the 60 spci6 kE usd by rh. p.opt of R.jirlll, t ti. tor
buni.g puDos duc 6ily avlihbilit, &d @c$. All lncs ,ndings aBF *irh o.
Esurc b..iu* planrs niU lhc.osy, fF.tyovait.bt. eurcc in $c v.tt y. Aho ii lhc
Arca noE lh.n 75 % pcopt. &F.d uFn sudundins rircsc ror fiE ,@d

In *i .r, l€np.6ruE drcp! lo t@ing l*t wiin Egula $ow aa in fic
upp.r E&hd lilc &tviljs bccom. @tincd lo homs o.ry, nr. l@ts havc
clr.goized full wood sp.ci6 on dc bdis ot@sy lvaitabitiry and nc v.tuc, mcv
pcleEd tho$ 3per* wh,ch pod@ t* Motc, h/h for tone.r timc lnd h.K hilh
h..r valu. such 6 P,,6 rc/t?t tu, Ottr ft ustdd. iauu.lL!, C,.,t[,LoJ;
abiet pidnw and pin6 Nbushti Sonc p.ogt. smugste thch l@ft sunoundine
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pe*s of fiounrains $ $@ sp€i* vonisted in rdtby molrt ii, duc to.urhtc$

Tinb.r eed is $. mjd $@ ol cmi.8 tiv.tihood in lh. !@ Atl
connocdon mrterirb h obroin d fbn nalby foFlr Fsourcd, ln rhe p@ il 6
*n lhat inhc. wood B obbin ! fM 4? (14_?3%) 3p6i6 which inclldo,,rb,?r

lftlrov, Luia nod!tu. ,tuio nildicn, ,,L.r oblongul. iildhus dtusiM. ,ithus
nltda., Btutwretla Wr4leM, Celtit Mtrath, CtuFu or$utha, DalbetAia

nN, M.lh d2aLrlclda, i,IoN alb4 Myru .mui:;.Ot a lensirea piaa
etithim. Pku eennliua. Plktu b,bwehii, Pi,N vatlichitu, phticia idegina,
Plati.u o .dath, 9w@ bet@!, odtE diletda, earcB ircM, Oeew
ldrola, Qu.rcb tenicdf{ol4 Robinte pEudowia, Satit babytonjea sd Satt,
/.?@p.ry,a, The n6t vrlued fimh* wd sFi* u. Abirt /hd@, JuAtan eei4
M.lia @.latictua, 

^,1t8 
dba Oha ler.lgi&a, pb.a Mithitu. pin6 g,rur.ti@v,

Ptnus nxbushii. Pihw edtichiM, ere bdtoot, eurcu, dildata, ekrcs
iM,QNrcB toNta ad Qwrcu *uiculthti{t bt 4.4).

wood is c.d by odlind fo. consrruorion sinc. tong, Atrhoush industrics old
o$.t 9nth.ti. m.@i!ls Epl.cin8 mod iI mmy *i y.r in rhis cnor. v. .y
*@d is eany lvrihblc ond ch.{ eurcc of.onetudbn. ]1lc qualily of dmbc. wod
sp.cics voriq duc to dcrei(y. appcm@, !|lucturc, rtEtrBih aftl luDbilit. various
physiol poFnics lit. fBsm€, color, appdEM or w@ds aE h.tptot in

tddiliodol idcnrifiqlion of rimbd @d Thc p6cnt srudy rccogni4d t4 pl.nr

spcr.s 6 h.nIi@.d.bow d@ ro dodbiliry ud cist.ncc to lcmir6. somc rinb.r
cgccis like Oka lerngiwa l@ smlll sraruN lnd is hcavicr, h wss obeNcd in lndi!,

$al PinB i!.ci.s v.c noe 6isl'Ie ro r.mil6 (psihar, 1997). Tn. pcoote hld
rho rMd lo us ,.ljlarr6 drrnt rd s rimb.r w@d ond iB ue i! incrcasins doe lo
ln0vlilability of olh.r speies. Thct pEfcmd n bc{ose of is duEhjft, rcishr .tut
cisbe lo rcmn* lnd olh.r Dcal !u4k, lqbat 0977) tDonc{t |] rimbc, voods
lscd by loc.lotOhll.gy, Swor. iuDFon d olr view ed Kha4 (1998) h.d at$simil.r
E$hs fon Coknd vsll.x Bu*r dd hc rcrsicd ? qEica includine tA.e, and

Pi,K sDecicr *rc pFmincnr limbcr in th! !N0. Ih$uyun d d/ {2005) rccoitld 3

lmbq *ood spccics liw Uru ud c.br.t Va cy Di$icr S*ur, Dck! ri rr eoo?)
dieus$d 1.. indisenous fu.lwood spftiB. Flet v.toc indcx dcrFnds u@n atorific



valu., d.neily, moisruG .nd ldr @nr.nr ot r&d is .n impo@r D.Ende. tdr
$€nint dcsinbl€ fuclwood speicr Fad drying nc and fi! abilir, b rerlduce
hol flamc rcE O. qudiry cdtc.ion m6l filqlcrtly uscd by thc cspond.nr n tuka.g
l|lc pE&n d tu.l wood !pei6, FEt r!.d i, th. tlSqt euG fc rt@ qlarlcs of
the rcdd poput ion who liv. in d.wtori.g @unld6 (Scod@k & Halt, t99O), Sone
innucntill p€ople 4 invotrcd in shugtting and hst. !.Ddenr surcc or in@ne
ft suppor|rr br @c 8ov.rlft offrcirt, Thc Sorcnmcnr @ned toBls delnEd
!r Gp'd m. thm rh@ of own d b, rh. t@1,,

Fony five speics u*d !s v.gchbt.s {r4,|l%) b, thc rhabirlnb. Thcrc arc
22 (6.39 %) *ild v.sdabhs in rh. rLl .ftEy 

irctud. pi,tEa desitu solanD,
nigtud, ,lttarunths fiidk, Ct@po.ti6 nunh, TMi.@ o$Eituli,, hilotiun
aldandrfun, r,thli@t repehv, CttMpodi@ atbru, Medtcaao ,tinine.
Ndtrtltm ofrcinrl4, podulca ote@a, Rw &,ta!$, Rw, Mphale&is,
vicia Jaba yicia hsd4 Ldhrrw optna, tztl,r6 satiw, i.tediueo ,arird d
Ofulis .omicultu. Anog cultivat d vcg.r.bt6 rheB .e 23 (7,t t %) v.8.tabt€s
currivdtcd ii ll1! wthy. Thce imlude Cqprble mu, Corhrdrun ,ativtut,
LepiAtn stitlq Litun urirlnutu, qwi@ Mpi!, ,tulie ot.trcea,
Lltop.4icmt ek .duh, $tuw Ntone.,a htswla ,@nun-sacm,
Crcurbita h'6ina Crcubto p.N, L,na @tuxukt, Luli. @ppri!a., L,IIa
cylik lieu, PituDt sdieau, Iot teun wttute tnd Mouollj.a ehLmhtit, Vcrctthtcs
Iom e i .gBt prn oalh. .@@y {d qtr@. TlEc e a ydidy of cutiMry
sD€ci.s, ll indud.d t.!B of pn i,i. ,r.sz1tu (Lelt, euen shlnD so/@,,
,,84h (L@!lly €llcd K&hnacho) /raor,,?r6 v,|rifi, (Loc, y cr cd C,nhrr).
chenorbdtan nud. lt4|ly .r .t Lrnny), t!.dituso htnna lttully e,tr.i
P6ntiy), Nbtotiw ofrinati,, pdulqa otwa lL@sny qlrc6 wa h,tzr),
RM .knt,/u{r&ty olfcd Shrlhay) otut Otuti, @t,i.,tat4r^ |\ @kn
T.rcti). Thdle vcgclab.! ft gcncEly o[.d Salg dd ,rc rcr, dcticioB esp€cialy
tre young sh@l ot YounSs e wse &d h.E p@r tno,teds. .bo$ witd
v.e.t !lcs, $ n is irpoiLnr b eE rhe ho*t d8c ot u|dtuoMr dcticious aood.
Sinihr wott wcE aponcd by Ahnrt d? d(2004), H,maru {200r) and shinw.ri
& shrh( 1996) ond rhol srrcnSftcned thc pruscnt rindings.

l.talt\nut 6.ttudaL. Slt@tu, atuu.N. (aahnt hun t. (kntuitu
pery. Lula ed@e .j L& e9pticd, L,th crtidtica, ,nd Mottu rdid



.ra&r,,a e cguldly culriv.t d in ihc t@ C@!rr,?a ,c,ru boilcd,ftt @cn
with hdE bcld od Shoomtcy, This is rhe f.loor€d tood of otder ot the aEo.

t@lly l|alw is lls mdc of ir rnd ij r po9uta EjF Thc fonowitrg s ,g.! si$
ou volks. Thcy atl hav. sihihr findings. Dumnidr 2t,20!9r Aktrar & Segum,

2gJ9: Pe.A d aL,2OtO; thu., d,,2007; B.6hoh & Husia 20ll:
BeakatulLh e, dt, 2009r Au €r ar, 20lt; Haan er ar, 2011, eurshi d zt,
2006i Sha & Husin, 200q Sho. .t at.,21l|; fJtq et a|,2t}it Aw e, d.,
2001;Ahn.d./at.2006; rtrd er,l',2Oo9; Wrn sr a(,200? qd Zabihuuei,./
a/., 2006 in lhis B@r

6, Medlcl"d Pl.!r! otVcr.rilrry tDporr.!.c
Plets e ued td lhc ncdi,rion of liqr&t by red hota _d .ldd

peNons. Th. t@l !$d 63 pldB {19.?%) speis for Fdting olrlo!, c@!s, sh*R
ots !41 dogs fd cuiDg vritu.ilndrs, Mrjority of ptur, d r*d for clnng
6tob4n disordcE, Th4c ptanis irctudcd bod wild .nd cuovar.d, .ll1! 

nost
imFrt{r *ild rpei6 5r (80,95 %) E d for tiis purp@s in t d.A pklicio
ihEsino, Acqta tudetta, Solanu ,igrud,7c6ta nibtlc4 r,gtu Egt| Morc
elha, Pni@ F.ntttn, Ztdto4t@ @ar@, Altu nitid4 Artut@ths viridir
B*b?ht tt@@NB, Bttb. btid, tulejt&a sBD. Hedn hda, pt@
Ioryillote,.,tbditu t"diM, Acotu carasu, tka tuka, ,kprgd.tod t ,tons,
Beryenia .itiata. B@rhaavio dtfrsa, Itp,icM p.{oruth, trdrgokru h.trdha,
ihdiuEo niaine, Lbt'lht @i' M.ntha tongllotia M.,tM ptpetua, Medrtu
rnidit, Rund dentatu, Ajtsa hr@ea!4, Ajusa p@iJloru. iun h,nile, Cam
@i Ci.hodn ihttttt, Cmhetie b."ea!.Eb. Ftuia hdic4 cati@ aMiN.
Caliun .les@, Hedrc mpate6i!, Leqe&za jwa, p@anta .nodi, podophrtb
.ho4, liola krpe8, lctt radtc, 6ptu, .4di.bt0 i&irun, /MSda mgir.
Brachia a EpteE, Ftugorid v8b4 Meg@doh $rtopho.w. po@hw ,*hatun

Anong ftc cullivlt d 12 (19.15 %) *d. for vccritury m.dqrion. Th€$
Plnrs trc A6tie @tnp.nris, Capsim tuw, Coriardtun ,c,wn, r,pidiw
tatiwn, LiM wi\itinWt ENa ssiq T,i!.tin aletu drih, Tnhttu, repe re,
Foenictltn wlqw, ,1Ni ts@ga, Ae.@ tuiw M.! Hotd.un v,tgarc.

Thq 106l comounily g.n@lty dcpends on thoir tivcsl@k rbr @niod
Uv.hhood, Th., h.d fe Ene.lodr wh.4 lnrmb 8ed Mouri lnd t@r dis.N ;
rcty .onnon, They lsed Zadn ,rten @&,!, lqv.s aDd s.eds rbr irs lr.!rr,. .
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Simih y .ninll fder i.c, codhor in crnb dd is tr.otcd by S4tv ta nooErcJttafu
Mdy such srudi6 hrc rte bcn dorc o rhe erh&bor.ny of hrdbinat dd orha
uscful Pluls. These includcd (Sirgh er at,. t99?; Siw.koti & Siwatoi. 1998;

Msrra. d zl,, 2000j Siddiqui .r a./., 2O0q Dutui dr al, 2(Dl). Bonct & v{lt6
P00?) discss.d fi. plrnts us.d in rclcrimry mc{tioin*. In rhc dhnophadd@los/,
vct raria peti6 ud plar u$ e di onrituo evcn i, d4.loFd @!irri6
(Pi@ni, I99q Viegi er at, 20Ot) bs@ riv.sl6k Md .Srcuhum aE i cftlotcd,
Hmlyun e, d(2005) ditssscd t8 vcrrinory ncdicinat ptDr! of Uro, & clbEl
!.rl.y. M.n, such studi.s [rv. .tso ben condocrcd on Ethnob.tany, Thc
ed'nobolony of sn Dans of Swll hs lts b*n Fpored (HNin c, al, l99j:
HusiD & Sh.r, t 998; Shd./ at, 2001, 2004; Hu$sin d ut,2004, 200t), Thc DFs.nt
srudy Fports lh. rldiliord udizllio ofpt&r of chakesd. $ no ntcFD@ oo lh.
shnobotey disr. from ois cmo!. @.

This is rie fiIn .thbpl io .lucidalc ed dploc lhe .lhnoveErmaly ncliciMl
phnr5 in $c .@. Thir plcli@ is @nrjnuo sio@ long .go. tt is a dirc nc.d io pdscd.
oc bowledgc Md sinilaly Ishrilq dr,t (2002) npod.d 54 sp@i.s u$ri o lsr
Eiou. dis.6 ofp.t &in li aM So.I.i v.I.y Disiricl Bh!mb.r, Aad K8hhii
sonc of thc plo.Ls with.thosl sihitd lscs arc thc Mc ., rponcd by lhc pr.!.nr

Thc bulk ofiod i.., l8O pters (56,43yt spei6 c hone, b.. i5 inpo.ranr
prcduct oflhe lea dd atno$ eeh home ii rh. va .y is associaled with apioullurc. lt
is.3o!e of lood ad iiooc in rhe *thy. TlE l@h @. honey bcs b w. s of
rhci rcons ed homc. Th. nor pr€fe@d speics aE inctudd Acdia nod,tu,
Br@ica competrit, Attakt att|s,it 4 Co.iurtt@ tuie@,, Lpidin ,atiw,
Linun siltisln,ht, ihlh aradatichta, tunttnrrluu anatun. tetb*n
kutuM8i' Berbtit iaiw, Darbzrsb sim, Ettu tuti% pltB @ontni,,
Pt u pdhid, Qkrcw knia4foln, pnbinio A,.udo.@is, t ati, bebytonica. sarix
ktqpatu, Dthljun atetuhdrib, TnIotiM Eprue, ,4.kuu hdie, ,lh.a
Beq Ae,geria cilido, Fo.hiculw wlAak, AEeb optis Hrjericn petotatun,
hdiqoJ.ru ktnntho, LdtUtu odotatq tlentto m^i!, tunth! rohsifotid, MlnthL
pipetm, Mcnha yiridn, pw @i@a, pnw buthaEdis, pfu,u pBica,
Adh4toda tuico, Ajusa ttekMt ,4!,ga panilbm, DesNAM ebsw, Drch.!,ia
i"dica, J@iM ntt!0oM, Lahr/u aph@a, tarhyru sc:i,a, pdo,ia .mdi,
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Pien lotiruth., Rota indha, Ro,o haqophrltaj Rota wcbbidna ,Rrbus foliototd.
PebA ldcota A4.nBia d,hia, Hb&6 tutz .hiEND, Jdnitun stundiloMqd Y.rbeud thatsi,.

ApicultuE is a $u@ of i&omc of rhc pcople of ih. vallcy. t is *lf a
n.dicinc and is vcry seEd ii Muslin connuiig. rt h a usrul .nd a smon
pndi€ jn t aq. Ir ptry a vit t btc iD rlE cconony ofthc p@ptc. lr s comrnon d!.
to rhc horcybe floa Mod of rh.Iept. @ rl@ hon., E 6 ! eu@ of itrd.
snd rood. &ch hous! holds rO l(g oD av.ftg€ duins rhc spiDs a4t suhmo sas.
Tt.y $ll it for Rs, 250 io Rr, ?50/k8 depending upon the quxq which is d.plnd onnoreR, Hon y obr.iDcd fto6 .4.@ia ipd. a Zodh.rrt6 Mrn, t rc@dMit, prrB p6hio is qr;cc.t! in ln. @ ed is eld .r hiBh pric6 in b.twen
750-1000/k8.

The witd honey Drcduo.d h.s no6 valucd dtrt red h hou*s. Th. ,ries of
horey llu.b.G dunng dillcEir sa&ns ofrhe 

'ce 
ed iLs avadability_ tl is $ld I OO -

200 tms rcE qpcn,iv. th- dohcstic{cd bc' Hoey plducrion ir quic hiSn40 oet tcs ro us ir a Frtunfl in@n. so@. tr prc{rcuqi, d.p€nds o 6cauDbrr t ot noncu. In 20OE{9, due ro tow rainta .rd pEvailing orcughl irs

:::ltrwe :d :djohtic 
.* He'vu {2oor) cponcd 8 ipa'6 noh armr uduaora/ \!u.). Znb.hJthn ?r,./()006) EporLd , spekr tqdt & Hqlrri (2OOJ)

:::::: ""1": b6is io rhis sh.rr s.are indushl. workshops dnd minins

:::FliT 
syd bc a@cd ror rhc pcopre !o impDv. lll. herth conditions orhr quiiryof honcr. tr 8..$:uSgacd ro ci@hg. rhc rommn ot hjvcs rnop.n prrcs trcm wh.re *r&rion j eay and :@pte. Mor@t.r $@den boxes

:I:r1:l$drh.' 
h.h,o br,ecrE of pmps horrh. hone).xkrcnon i. rishr lnc.n

llTl"iT 
.li'* ' ** hon" pedqtior' Ir is susssrcd ,o imprcvc $ccon*!on, pekin8.nd m&k.rin8h.6od ofhon v

9. Fnir Yielding ptrtri,

, 
fi. t@b 8.r ftoir frn 22 (6.9%) sp.ci.s. Sodq of fic fruil3 !re atsodpod.d.lo $. ncidbor disricrs ti&. Skq H.z!F a t Buntr and ako to vlriou3

i.T"..f 'j:::::;,^*: -* rh@ 4 ro 172.27 y.) speB or wird prdEi ,h.y
, hgton ESia, t ou atba, punko gruMt4ubtDru *ah. Mom, t*vcda. Mot.rgh, prfw @nnunr. prts F4h0, Ltna



l0t

punila, Di8ptrc tt*i, Di@pttut lotu snn Frugeia @ba, mee arc 6 (21 .21 yc)

speci.s of culrivated iuir plan$ i"cllddiry fujtliun stajava cr/b heAca, Citru
@ida, CittuIB vul4ati\ CirN auitizD &n Duclc:"ia inAi.a,

ftopl. do nol k@ popcr mllelior! pc6in8 md Fcki.S of fie
v.luablc fruits, Mo@vcr tlcF is urglDt n@d not only to prc$p. thc wild spei6
bu1 also lo inpovc budding ed Soning. Ii is inporr.nt io .onsde lhes sDccic dd
b dn'@ jll culjwrio.. L!bo!, (200t) dce.ih.d $.r focsb in rariae @wEd
,r.8% aq of hnd. Ali & Toi (2004) sid $!t fo.6r F$um6 e uder p|eE fron
deforcstllio. and subsequ.nr ldd degEd.rion. Hmayun ,r ar(2005) @rdcd 19

fruil yicldin8 plels lroh Urror dd Olbrd v.tb, disrici Sqd. Sher & Atycmni
(201 l) @d.d 14 vild &un rpei6 tqn highd aldndc @ifGM foEsl or M.t n
.ra!4 Sw.t, Ibtu dr dr(2009) ole @rdcd 18 edible rp.ci* fon R&y.l Hi .

Shtuglo. Thcse wo*cN .lso rcporred dE ptants r@rdcd in c prese nudy, The
e @logiolly &d climlieuy timil4 lo tnc p6enr sludy.

Thc govcmndl sbould .n@ugc rlc tddi b impdrc cutlivc offiuits in tn.
Chol.s4 rll.y to impdw ric tiving ofp6pt. ed .Lviar. powny. Ftoil lters aE
5 maJor $u& of livelihood and rhis *n up tin ecio@nodc alarls of th. l@als of
rhc vallcy. A bcftr quality vai.ry |l@g4dl &d D{lin8 i! n*d.d,
r0. Splc. .!d Coldio.nr SIei..

li Ch.ked V.lt.y l8 (5,6yt ptsl spci6 &c b.irg ued s spicet
condrmcnG and uavoring alenLs. Some ofihcn &e expon d b vo,ious pa.!s of the

@unrry. Th* spccics e ,{Du, r6e8r, Akthu g@ols&, ar6,ica cokpesth,
CoptiM Mun, CM c@i E M satha F@niculun ,nA@e, kpidiun
s,tieun, Llhun 6it|binun, LycopeBicn .v,k tM.
Mentha atue8i, Mentha lansifotia. Maktha pipemta, i4edha enjdit, ?run6
arnenocat Ptuna buktatuAi!. purica 5tu. Nd Zzdtb4run u,,atuhl
Thc$ sp6i.s e pmb.bty u$d in cwry hmc. Thcy sroG rhd ed dolc rhen
dishes spicy csplciauy in ccrllir fdiv.b and !t Mivsl of 8usB, They lscd s.cds of
Rr6ticd .onpes^, t2pjdiuk MirM, Linqn Biuhimqk and CoNicnt anm in
Da](ns pickl6. TlEy also dird ,J@p6nr, eslrr,u, h.Ic oow{tc, ud lhcn
$ql in m.king dish* oa.ie, Shq €r zr(20 | I ) n ort d 4 sp..ic u$d s spie ed
co.din.nrs, lbk el a(2007) lls @pon d 2 spcci.s uscd .s sp& and @hdimenr!
by locol. Th* oll tindinSr show lh.t no *ork hs bee. done in this 6rc.l. tl is
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coincidenc. th.t fie spci6.ho hrw medilimtt.lu.s ond 8srch tljcy fulfiltdicr

r r, sp.ci6 Uled lor M.U!g Airtcrlrldt rpp||lc6
Agricuhurc is th. b.ck bon. ol rh. sM, Thc l@.b h.vc smoll tmleds

which e. cultivdcd *irh urinS idiS.noB .Ei.uttudt tooh, Thct @ donLy,
bul|eri ud bolf8lor lo ploogh in lh.t fclrts. Vaious .gicolruris$ rpptitur3 @
htd. of /tcala ,wLga, Ft B N"da ,t@ia nitaic4 lila,thq .tth,ina, Fitu
carht, hgl@ ftcie lhlta ebtu4 Lbru dt , ohaJ.nsida, At"w nitida,

Dalbergla titn, Fitu b.ngoL6tt, Fi.s Etigtot4 MoM larigca, MoN nigr4
Ptea tnithi@p, Piw rctbtrghii, Pt s @nMi4 prtu p6hia, er.rcB M@t,
awrcB dilatataj 84tu i@, geEs l@da, QErcs Ent@piktia &!i,
babfuhi.o, Salit Ehotpcn4 lbia pir&oe, t ft"ts i"dica, Ficu @M
CEvia optiQ, PinB A,wdrh4 piw vali.hlM.nd pta@s ori."tatb.

S@c otrhc ryplieB ui.d in .g!i.!tr!rc ptutiq !E so.&, tc, h.@ss,
Ek , rrDscl.nd $rlhc rnd lolcr imtlcMre suctl G ptouSh ond ld€.r sk! lh.t
e c h.r dhM hy hlne or sih.t5. Z:bihu .h .r a/. (2006), Rahid & MlMr
(200t), snd., ar (20 r t), tbd a./.(2004 Shq .rd at-y.mni (2ol t), Hmryu .,
a/.(200t) ud D!tui 4 ar(2009) h.d .l$ Epon d plel. u*d ir mtjn8 rdicry ot
rook rq alricultuF. Ir is uiv6l io hlE sood.r r@1, d p.dy wood6 lool, for
radnioMl lgriculrc @. Th. w.od m.y diflcr in ditl@nr Dlrts ofp.tdqD for lhc

'nc wood ofQ@rus spcciB is us.d for m*in8 ptoush Dd h{dl6 orq6.
Tfiee & n6d.d !o wo* in $c fi.Id.

12, Pl&t' u..d For F.!cl!8 Srotd

Pcopl. potc.l rh.n ficktr ldt cDF by tacinS E bont 6 by !ri.B 2t (?.E%)

rD.eis, socl $,,r.d,io ,od.s?4 Actcit dotica, Aldhu dti, nto, ZnthEvtm
Mm, t rb.rh tuMaE6it, B.rbctit M@, t4unthn tusojtj, Rubw
.niqc6 NrbB w!N. &C.Etia tka kldodo Bie, CilB dida, M.tutEco
badlfolh, Rae i"dica, R6a n@tupttlta, Rotu wbbiua Rubw htioh,6. Ru6s

!turituB, Runq h6d8, Cittu MitiM, &,ghw Nphab^A Sdsttun
nndun, Sehatun dnja ed S,,.rek ,po wt Monty 5pi.y lnd bsh
F*iog spc{i6 e pt!|.trld. Tfiis D?c oa ferciis nrrcials is chqp !.d lsr tons.

O@ plsr ir Em.iN forrer Thc av.it.btc wotk in $i5 c!@r @ of Z.bihuu ./
ar emq, RNhid a M.Mr (2005), Shd a al (2ot t). tbd.r.l(2007), Shq oid
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ArYmni {2011), Hearu ., .r.(200r), Dumi.r dl(2009) and Brllldulsh a
drc009). who cpon d timila e orpldB fron the .djoi.irs a@?

Field fcnciDg is coonon nes p!m..? scnlcm.nr in order lo potecl lh.t
ficld Fon g@in& shoncut path,

t@lly fumilurc is madc fDm t 9 (5.9%) sp4i.s (Iabl. 4.4i FiB,4.lo). The

mosr valucd sp.cica for miking tut\ittre ,rc )ties pintlruw, .4lnu hitnla, Jtstan

Egb, M.lie .adaficfua, Ptea tnrhiM, PiM MntBhii, Pi@ ealltchioa
Pitticia id.gritu nd Stlit kt6p.na SEtw bal@t, Qwrcs dil@a, Qrcrc5
ticoaa QueM tMoh, AErctt ynictf'lotia, satir babrlonica @d Juslan rcsia.

Flmiture madc jn this vallcy is $ld lo oulsi{b dist icl5, Th. Iindings 46 with

Zrbihulhh.r a.i. (2006I She., ai. (2011), Ibtu.r,r.{2007), Shd md AlY.mni
(2011), Hu.yun d arc005), Du@i a at(2009) dd E.claiunrh .?,t(2009).

Who ale Eponcd alnosl sinilq ulility ofsimile phnrs foft icdby vau.yr?

Fhitft indunry is als onniD8 i. raditioEl qiy, Thc l6!k e dFn in csa.g
d. fumin E- Wood of.tusl@ is dumbl. ud h fr @i.e. A splc bcd nad€ of
wahul wood colt Rs. 1000. thlt Piec.. R!. 4500, Ccdor R5, 7000.

Thc hditior.l *t.ri6 in dE Edc @ fimly bc,i.w in nyrhr a.d
supcEtirions, In $e w. con&xr 8 (2-57.) spcci6 e co.lidcEd s cvit Fp.lten!

lupc6titionally with em. n),lhologies. Th.& phnls inchd. F,.s paltuta, Oteo

ttuEiE4 OcinM bBilicun, Alli@ h@ik, lritutu j@tn, -,|@nitw viole,
Ari@w j@gwMi ttd Ati@ro diL. Ficus pzlM.d ir @nsideed a sccd plet
m.nioned ii tne Holy Quni lnd ns cutring b pDhibircd. l b b.li4.d thal if
sn@rc fin& fig nowers, collFr.!d *oE in lh. hoc it will che8. .v.ry{riie r,o

thc gold iin $c hon . Th* 6h8 fig llorc6 will m.tc th.o ich.t, lritetu
ld!' rhiuooc is pl@d h.low lhc Dot orroeun wnh d$uoflion lhat it will bi.g
.nd 6uecl bun.r fom lhc surEunding houss dd in@.sc irs aar .oDrcnls. Shq ?r al
(20 r I ), Ibnr .r d(200?), Shcr ..d Al-Y.m.i (20 | l), Hmyun .r zr(2005), Dumi
sr al(2009) and Bamkarrll.h r, al(2009). Thc abovc had !t$ GFn n linits o)lh5



Thc n@ a|s i@lud6 M. pls s rhat htrc ben mntiorcd in rrtc Holy

QuBn, Th* planrs wcF dirid.d inio $re. Soups on th. b6ii of us. Th* inclu<le

thc followi.g sp@i6 *ilh rh. r.dslli@ of FlaLd Ayl of QuEn.

The pt*nl 
'rsrch 

wo* irclud.d lou hdba@B rcgd U6 Mdon.d in

lhc Holy Qursn md Ahldith. Tfi@ .rcr

t, A tMetEL,,EnEliEllNa.: Onid, l*.jNme: Pje
2. A i@ tdir@ L, Eit)i#ND.: Glrlic, L@l N.me L.hen.

tuieFne fom Hot Qu@ (Pda li Sumn BlqE l, Vc6e No,68)

And {hcn you sid, 'O Moscr wc will nol Emain @nr€nt wiln on. food, pEy lhcn ro

you Lod,lh.t llc bring fonh fd ut of wh.r lh..lrlll 8w\ somc v.8.ra!16 ad
cucumbcd and whql and lcntib aid ooiors," said, "Do you dmMd inf.ior Oins ii
qchaBc ofth. supcdor?' W.U ed dM h Eg'pt or i. $y city, th?E you shdl 8d
tl.t which you dmndcd, od hhilhli@ ud Fv..ty wlc dahp€d upon tn.6 ed
dEwjn lhc wE$ ofAlhh. This w6 in lidu of theh &fu$l of th. SiB.s ofAlhh ed
slaying thc propheli unjusdy. Thh ws dE io dEir dbotcdicM dd r6cgBion",

3. fttgon.lla lo.nm - trccm L ErSlish No.: Glrlic, rad Nsmq: Lehtu.

R.f.E@s nom Al-Hadith (Ghe.vi, l9l),
"Q6im BinAHulR.hmo (R.A.) Mmt s $at R4ulluh (Pc@ B. Upon Him) ei4
.sk cua by (Using) f.nurcck", ln otncr hadith R6llluh (Pc!* B. Upon Him)

sid. 'ifny fouow.6 kftw th. impodDe ofd. f.nugsl thcn lhcy qill buy h bt

rold of cqucl wcisnt" (Cha!vi, 1991).

a, ZhgilE. ofrintL R@ English Nm.: Gi.gcr, tatl Nhq AdEt.

Rcfeenss frcn Holy Qw
''TheEin, $ey shall b. md. to ddnk a cup wh@ ni ulc will bc gingcl'.

t C@arl,. radre L, E glish Ne.: Squs|t' L€l Ns.: P.la K!do.

Refercn@s fom Holt Qunn (Paa loj Alsu'Ia! Vose No 146),

"And wc €urcd io gmv ov.r him r lr ofSourd" Thc study Evcal.d ? fon

plers mcntioncd in dc Hol, QUM .nd Al- Hadilh, Thce !rc:

6 Puni@ grun4t4n L. EnAlisn Nlmc: Poncgt nalc, LocalNrmc:4.0.

R.f@nG fon Holy Q!tu ( Prc! 5: Sudh AlAn's vcM No 14 r).

''And it is H. who b.! $ down water fom ftc hcaven. lhen We brcqghr

fonh cv.ry things ofsrcvth &d our ofit W. bbrSlrt fonh thc st@ (aoliage) frch
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*bich we bring fonhalu5leEd 8ni6 dd our of rh. shsths oa p6lms rh. bunchd

d@ !o orc dolhd 8rd S!rd.i5 of gEF Dd oli*r ed lornc8@at s, sinita in

smc esp@l .nd di$imilsr in $nc olhcr dspcc6, Iek dl ils fruit vhen il bc.u lNit
ed iG np.ni.8. UndooL,Edly th.E e sigB in it fd th. Fes bclGving" (Pe 5;

Sunh Al-An'd Ve* No 99).

"Ard it is H. eho h6 Drcdu.cd s&d.ns lEui*d &d unftlli$d, dd d.&

r.lm dd filih in *tich @ vrioB kiids offood.!d olivca ud poBc8tuar.6

limiln in sn. Elpcct! ed dh.rimile in some orhcr epell. E t of rh€ir fruirs

wh6 b.r ldits {d !.t d!. rh.Ef on lh. dly of ho:adh& ud 3Fnd d
wastctuuy, undolbtcdly, He ds$ nol litc thosc who rp.d wsr.fully'

''ln thcn, thw @ fDiB dd6 ad poncgmra. which rhcq ofrhc LvoE of

}!ur Lrnl *illrlu dcny"?(Sumh AFRridd vm No 63. oe).

7. Fte6u rdL, Enellsh Nm.: FigE LMINlmq Anjer
Rcfc@6lM Holy Qutu (Ph 30; Sunt Tcdq V.E No l-4).

'ly lhc Fig and lh.Oliv., And by Mounl Sinri, And by thiscityofsccurity.

Undoubtedly. We har nade @ i. lh. fii6r s1arw"

A Orra .@2., L, English NM.: Olivc, tncol Nms aith6n.
Rcfcrenes fon Holy Qum (Pu 30i su.h AlAn'M, v6c No 99).

''A.d ir it H. vho la ent &M utq fim d'. hqv€q tlFn We bought fonn

cvcry things of g@*{r .nd out of it We boulht foflh thr green (foliage} fiom which

W. biine fonlFlullcd g6iB &d on of thc sharbs of p.ttu rhc b@hcs .loe ro

onc moth.r dd sldcns of snFi lnd oliv6 dd DomcEEnllc5 sinilar in mc
Bp.ct ad disimild in some oticr B!€cB, tet !r it5 frul wh.n il be6 |'uit dd
iB rip.ning. Undoubt dly lh.E !E riga in il lor lh. !.Eons b.li.ving"-

9 OcinM ba.IIcM L., Eialk h NM.: Swet Bqil, Local Nrnq rGhnilat
R.t a@ fm Holy Qlfu (P.d 28: SlnI RduEr, VcB No | 2n3),

'And SEin with husk dd ffty Enl nowcs, Which lhen, of lhe lavoN ol your

LdvillsO Jimdd md you tuin will &ny"?

Thh study evalcd thar .,lll,!D e?! L., AIiM satiw L,, TngorcIa haM
g@cun L. Zlhgibq ofclnale Rosce. Cu.utbita tulM L. Pmi.a g,atutrn L,

FiM @ie L. Ote ewpea L ud &,r,, 6a'7'?!d L. haE m. ioncd h Holy

Qu6.. Shafagh.r{2010) invstis.rcd Dbytochomical propcnies ofQurdic fruits.nd

ph s. Aeo.dinB ro him 13 emplc! shoscd navjmiG, 9 sho*cd |nc prcs.E of

rlk.loiib, l0 llnni8.nd l0 eponiE. M!N.t sr a, (2009) d.sc,ibcd 15 mmric
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pranl spei.s bclongins lo l4 8.nc6 of l0 flmilieq ncnrioned in rhc Holy Qunn dd
Ahldnh ad their ctnrdcdicidl inFlrae..1@rc eldtut ,+En sia wirina,
CnM speies tnd O.lM beilbM rcponcd wE ot$ pcsdr in our rerch ee.
Haan Muhen d (Ita@ hc UDon HiD) tE@n nd.d ,t oro cdMs fq rlq
lcalnc of piopb (Al.q6di, 200?). In rhc Hot Qu@ ir is sid. "/our cod is thrt

who hlr nad. ditr Mt rinds ot omhnb Md s.idcN for 
'o, 

llte hrvc aloftl
crops of dats, olivc &d pomegDn.c. Thcir shap.s ard l.scs sre simils 6 w 6
difr.Fnl !l$, Ed rtee foi$ qi.n dpc but kcp rtF sh.c of p6r EhdB.nd
nedy cnd do not *!$e rhcm (Holy Quran: l4l, Smh A! An'm), Olive phnr hs
Doy rcf.bc6 in lh. Holy Q!tu, h is usd for skin digs .ad bdldK {Ahmrr
.t al,,2009). rir*'i et al, Q009) nudied nine hcrbaeous ss.lables hcnrionad in

the Holy Q!tu ind Anaditl Cu,rit r,rt4 al$ hs Mr rcfcanG in Anldirh. lr
dispcls hd and is diuEric (Mr rqa d, 2009). According lo Abu,Dcrda

(Ridialbno Anho) en on presl.d fi8r lo th. Peph.r Mlhmdad (PBUH) ..d
he b.ge di$riborins it Dons his fouo*s. HE $id: E r ir $ il cuEs vdios
dises" (Mw4., ,1, 200D. ft. flun b mildly tMtive d.dulen! diScslivc dd
p*lool, Thc undpc gcn fruits rG @t d witt oiho foods s ! gahcloroerc dd
ronic (Mw4sr ar, 2009).

oliw is a etul n*- us .mc hs hcn modoftd in Dosr of O. Holy B@kr

like Taum! Inj..l, Zab6 and Qlre Maj€d. Th. Holy Pophet hq nqra&d."!sc

oliva oil i! your mals od de ue it for nr!sg!". ?!,i.a Ira,@r@ is a good food

6nd 6cdici.e of gel valuc. Il is a ioric for h@rt patienls, lt is v.ry cft criv. in

soruh ed h4n p.in. Thc juie ir .ellcnr @lin8 bcrcBsc ed allats lhi61.

.r/,lud ertln ha ben hcld ir high cst*m for its hcalth buildi.g qlllnics
ror e uris, lt @Dt i$ hi8h p.Gntas. of miffik dd vihinr tr .t$ @d6
t aes ol iodirc, sulphlr dd chlorin . I b Esdde $ Eju!...roi Corlic conlliis a
w.allh of sultur conDoo bi msl impondr for $. r.5t of Allicin. Oould h6 lls
spsill imp.rLn@ in Ahldith, lr ir .dvi$n to !* golrd oil for rh. icarncnr of
disdca of b€in dd bl@d prsur. tot y.t (M@^\.t al-, 2009), Simi[dy

f.nugdk h6 huch u$d i. h!.b.I ncdi.i*, h ha a widc Ensc of mcdici,i.l

applications. Il b apoweiful toric dnd hclpful in batehc. Thc seds in poedeed

fom .lso ued i. diab.r6 (MMr .! d.,20W i, An^rd .t a!.,70{4').
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Trbl. :1,4. f, thnobotlDi..l Prolile of Pl.!g of ChrkAlr y.Iey, Di!ficl ShMgtr.

;2
l

^c4a nbtEa \L.J D.nE,
5 ,4c.r obtoiph'v allich.\ E
6

1 srdl

I
l0 Aadtn iEitwForsk,

:AesculB indba(cnla;E.
g!!Ess.) Hook.

t2 ltldhB alti:s@@);;
ll

/lhEa brct ota t /ntti.h q

;l5 ,Uu.e Ntutlota B.nth,
,tlltun tunitc rnln. 

-f-t1 AtnB "ixda\sw E;i.1-:
l8 ,11..a @a (inn icrr.
l9 tMtvs stitutu Linn.
20 .datunthB cad!'|4 L
2l aMh4t vir&tis L.

rtui ei'Msa (L.) La6.
23

u
CM. & G6dr
,tndrctw cta;4.1'@f,

26 /dbw tut"dthtia s;;
;

21

28
cx Royh
,t@bia b..thtujiNfi'.
jtritEhanM GoBt-

3l ,+i!a.na pcqrc@diglu;'
32

ltit@ka utik Hook Fa
&hon.

33 ,lrkhda .yonhtha SGtd,
t4 lrtaitu .hwsa RaL, OtB,
t5
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Chapir4(Erhnobo6.y) Rcsullss lDi$lsior

36
Atunitia japonl@Ttunb.,

t7
l8

l9 Atknitia $optuia WaUl/. A

42 tt: pho th I o B k n n [ot i u c rq
4!

Lindl,
,4tttutalw pywnhha L,

47

48

49 B.tu n! ku@@BB Ro\lc,
50

5l

52
Br4htaria Ept N (L. ) Staef.

51
58

59

60

cals ndula ollic i noh! Lin^.
Colotrcpis p@a(AiL) Ail
F.

6!
CapEId bwso pathrn Q.)

65
66

68

70 Cqati rk atamrryt u n rnrlli
7l CltnopodtM olbm Li^l,
n
It Ctetupod n ntutult Lin .



75 wPoP'o*lri16;Ei

16

Cichotun inttbBL,
7E Ctr MvaIEhtDC,

1
;79

80

8l
82 Citrc Nnt"@
3l

35 Cuwlulus aMnli:L.
cohrza b.Ntia6i, (tj;j

81 Corya .Eypxca At.
; ;88

E' 3&v
90

9l

:tutes4 qrnhai.
:btoltioJrMo L.

95

Cbufiito p.to Lin;.
91 1 1
93

99

'oo l*r*"^,*i.
l0

IO
2
IO
3

l0 uvaM @tucutoh \anrh,

t0
5

l0

Willich cx H@k, F,
p2".odi"- .Ei;;E
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l0
9

DidhB anE lcw RorL,

II
0

D@tw .atryophllt6 Lin.

i' (FoBsk.) Stapt

2
D i c I i pt a buple w o t hs li4s

II
3

Dr.li$n tburglw )s.

;
ll
5

a'

i
ll
8

Elcho\na catipe Q\taft)

;'
Eragrct|is Iapome ( t}[h)

17, EEkBt@t a tbniloa

t2
I aThunb) Li.dl-
t2
2
t2
3

t2
Euplwb'a klofophLinn.

t2
5

t2
6
t2
7

Euphotbe valhch'i Hd* t.

t2
3
l2
9
I3
0
l3

l!
2
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chipr.r 4 (Erhnobobr) R.slls rnd Diru$ion

l3
3

ll Fnbatrti: sqwtua \ 
^1,tl

5

ll
6
l3
1
l3
8

ll
9

Lid.
G.miuw.lli.hiMD.

2
Ge,ardim palnatd (FoBk,)

3
Cdb.n eorypitu lRoyL)

GMpholtui ],tpok t"n DC,

I It dto UN.NB K. Koch.

Eeliotrcphim ophad@6

l5
0

l5
I
l5
2 EthBcu rcto chik^B Lrnn.

It
3

l5

l5
5

lkdptim tahinina Lim.

l5
6

InpdEN edadouhii EL F.

I5
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1

l5
3
l5
9

0
IndryolZn h.Erotuha WalL

l6

l6
2
I6
3

rPowa PDpua (iM.) RNb.

I6
5
16

l6

I6
8

l6
9
t1
0
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t7
2
t1
3
l1

t7
5

6
t1
1
t1
3
t7
9
t8
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Chrprd 4 (Ethnobolany) R6ulrs .nd Di$cio

IE
2
IE
l
l8

l3
5

Mcg@doh ttlophow (c-

l8

I3

IE
3

l3
9
l9
0
l9
I
t9
2

Mi.tunnia billon (Han)

l9
1

Matutdico .hMnra LiM,

t9 Motu|bca b.u[o|i' (Fat4

l9
5

MbrclEUa.*u12tu PB d.

I9

l9

l9
8

t9

20
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I

Coa@po di.t nw L Sqtr,

2
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20
3
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Ncpeta .Ec'a (Benh ) &nth.
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5
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20

20
8
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0
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I
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3
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5
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7

Pikpi@Io di|.Bihlio DC.
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8
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I
22
2
22
3

22

5
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1

Pleclmtthg flCNB 
'/all. 

u
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8
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2l Polv@ @ictloe LM
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2l
Polreonud botbot,n L1M

2t
2

Polnonu glabw lYll.I

2J
I Polrsonun phb.tun & Ar

23

5

6

8
Pmu pcncz tlinn.) BoBh

9
24
0
u
I
24
2
u
1

24

u
t
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7
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E
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QwrcB khtcdl{oha sh.

25

0

I
R@w B nDicot8 LiM
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2
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3
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25 Rtta vebbiN Walli.h .x

25
1
25

25
I
26
0
26
I
26
2

26
Runcx iaphal.^ 6 SpE nsc I

26
5

26

26

26
8
26
9
21
0

Szlit tetrcperw Aotb. Pl,

21
I

2
Stbia nooarcfuana wall.

27
3
27 S@ Mligna (D,Don)

21
5

soronatM yens,n (Aiton)

27

21
7

s.seretia IIEa (L) 8bwn.
21
3

21 s.nph'di@ tMkrh.hn
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Chapt r 4 (Ednobohy)

9
2a

2
23
3
2a

5
SolMun peubcopsic@ L.

28
6

Solanan tunkryi! B!n. f.

28
E

,sor/'6 @a6 (DC) Kirp,

28 ioryhun nePhate8it (L.)
Hilt.

29

l@.,
29
I
?9
2 Ati& Y, J. N6n)

l
Stqh!' teti@aw.lt. A
Benlh.

29

29
5

29
6

ld^Eun olic^ttit Wet*t

llaLtnn Fnd@uld6
Edt.w,

8
nxneaa anartrn 1x;;&
!!qud.) Hrck.

29
9
30
0

Trichod.s n d ndica \L 1 F-

30
I

Trih I i u k oL'zttb i@ LiN,
30
2

l0 fncouna fuM,sr@tu
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Lim.
30

30
5
l0

30
7
30
3
l0
9

Vib.nM gnndULM W.ll,
Ex DC.

3l t/isN wlllab lL.) A.Nich.

3l
I
ll
2

,/idlas?.a W.ll. Ex Rqb,

I
3
ll vtcta h6uto (L.) S. F. Cfty
3t
5
ll
6

v@dIodia Jruticora Q.)

3l
7

Xdhiuh !tuhanud LiM

I
8

Z.htro,yln amotun DC.

I

K.y Noi.. M! = M.nicidl Plori FP = Foddq Pler!, FW = Fual Woo4 TW = Timb.r Woo4
vS = V.ccnblq PH - Pot Hd!s, w = v.r.riMty Plutr HB - Hon y he Pb n FYP - Fdir
yiclding Phnrs SC -Spie sd Condincnlx AA - AAriculrud Applioc€s, FF - Fi.ld F.nci.g
Plell, FP = FuhiruE Plant!! ERP = Evil RcFllat Pldls.
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Fig l,l P&omrc ric$ otoooo hitk.Iig. t.t, I 2 d.Fcr s,nd I & l

osociolog
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ch.Lr 4 Phltosciolog ofoona

The study was croicd oul in rhEe cone{tile y@ (2002-20I0) jr rhEe

sc.sons, ,.e- sprins sasoo smmer s.en md winter. Th. Esrch @ wls divid.d

inlo firc sit s nmcly, Oon. Hith cmtuh Hitb DnaMbt Hilt!, Aa$l Borh Hilti
rnd Dhali Hills ofrh* vcsc6ri@ ofoor'. hi r it Eporied ond di*us! bclow..

Oona Hills arc leftd t40 50 0 N, 720 46' O E on sulh of Chate$ v.l|y. h
j3 d seri4 of*csi.h .xhnides oa gar Himat rb tug. (Fi8, 2). tn lttilud. r.ng6
r@n I l24n - 2010m, IDponot siks rhar wE llo@ghly iiv6riS.lcd w.e Dhobb,

M*n &d Rmjdy. Rejlny G thc hishEr pet wnh 2o3om lhitudc. A numb.r of
sctllcme.$ eE sanccd in the hills, ln facr, lhoe palches of $trlh.nts weft badly

distu$ed fi. v.gctarion ii lh.ir vicinity, Locsb aft indig.nous sd lead very

misehbL life, Th.y d.pcnd on s.lt fsmlands, only maiz., whqt snd FBc
vcg.Lbl6 e cultiv.t d. ClnL Ming rhc ft.jor eurc of tivclihood,

A@din8 ro rh. lels rl'@ wE sn! sp nes which u$n ro rltfi lh.ir
walcl dmands. Now, lhs all spines had dricd &d thcy &e $vce shonarc ot
w.td rce!rcs rnd lhcy .G relying on rhc arorcd din war.r i. loms ot soslt ponds.

Il hld $mc @heologisl silcs dd @ain.d I s.@d d@ of Hinduio.
Th€ living stylc is vcry simple od lqls pcfcdrd rrdcti. dogs inste.d of

h.lbll n di6tion. Th.y know rcry linlc sbour lul n dacinal pt&ls ed rh.n u*s,
Th. !M had nch di!.6ity of pldll ii Oc pd sd snc Emdnt tFs tik! 0-86,
pin.s and chostn indicdrc tbe plst nom of rhd ar., Thc gnvcyrrd h best rumimnr

of past legetation .nd dcpicrs o clor picruc of lhe pa5t v.gcbrion. M.dicina y

ihponet ed hiShly .utritioG h.rbs vw fand d hign slIiod6,

Spling seen n.n! aem Apil lo j!... Thc sic ws dividcd tnlo ffve slsds on

lhc basjs ofphysiqnomy dd ropography. Eoch strnd wassetercdst lJondisrance,

Th. difl*nr pld@nhunni6 e bfi:ncd & dMuscd b.lo]
l. Bzbalt - Dlch.tthiw -D.bEs6L oooulily (BI,D)

This @mmurity w6 6l!bli$.d al {Dh.bb) foot hill of rh. Oobs .r ll24d
ahitude. Thc dohinair spsi.s weft ddsrir lrce"h (tV-189) Dichmthium

m atun (y=t10) tti D.breKr,a &/i.r/olia (tv=too). orhci imporr.nr sp4i6
e.E 8@u iaM (84-D, Pi@ wlichia@ (tV=t6.t), FieB p.tnak llv-t1.s),
Ail@thw ali#ino lly-32.1), M.lia dodaticht. (ty=12.t) an rre t.r€r ..d



122
Chokr a Phrros'otogyof Oona

Afl.htish etUN (ty-30.7) in !].dnd hrli This @nm!.ity ws supporlrd by ZO
pl.I| sFcics includin8 9 sF.i.s ofhcrbr, ] sF.i6 ofshrubs lnd u spej6 of tJ6
CIqblc l. Ll).

Envtohmcntot dara showcd rhal an rcnp€raluE ws S8.9 C, Ehlile humidily
58,7 %, wind spcri *6 j Dph in 33to, pe light w4 714 g,Uh 2S, tdf rcb6
e6 14 indica&d noir qditioB of rh. i.rd lqt $|! ndiarion ws 93E Wll /
n'orbl. t.9).

Th.rcph',ts and micbph.nercphylcs dominared lhc cohnuniiy Nirh 10 o/. .nd
2t % conribulion. Lqffom speruh lhow.d thal @ophyn sd nicephytous taf
siz.s we dmirtur. Ttus, dE @nuily is ln.@tuopnyjous sn@ing hch
h.bitlt @idnioB (Lbl. LI).

2, Sotghw Satoco&bpt dn,,th6 Connuiry (SSp)

This s|,ld @vcEn M.mg.iat otrudc of t274m wili sloF of2d_ Th. h.!it t i,
ol.r\ slnny wirh eit i.rpanjE 31.8 C. h *s Kah lsrct of Oon. t ilt. A bhl
or 12 sp..i.s weG pc&nt h Oe @nuniry. Hc66 @mribul.d 6 spc.rcs, shrubs ,
sp.crcs and lEe t^y.t hrd onty pk6 vallbhi@ ftc domi@l specics wirn
imponde lalucs wE Sorefua dpd.Ni, ev=t30.4), S@M@a ,aligL
(ly-110.2), Pkdr.trhs n!s0,6 (lv- Jj.1.), CMbi, ,atiw !yn3.a) nd
ftilotiun rep.B (vat.r.

T.ble r.9 show th. air &npeoruE w$ 88.6 F{, photosyDth.tiely ,ctive
Edhrion (PAR) @ 7tO !M/nArS, toUored by laf wclrc$ which had I v.tu., tr
indierd dried h.billr tudirid_ Sot& ndiarion ws Gordcd 1232 w.!n2 nd
cldiw humtdity ws J7.4 %, wiad s blowjnS wirh 28lo wirl I nph sFcd.

Th. coonunity hid nixcd lif. toh of rheBDhyrcs, h.nrcryproph'4ca and
cryptophy.s whilc t@f fom spetuh ,ho*d lhat nanophytj domj.lrd rhe

a. n turnlh@ AMB - piDB Coloniry eep)
Thb conmuniry da.toD€d ar rllirudc of l39m wirh sligndy hokt habird

condhjo.s on fic cstern f.ce oflhcatop.eirh 600. Thecommuhity had23,j Co $it
tcmpcFturc. Th€ dohinsm wcE prscia,tt@ tusotu (tv= t?O.t), g@@ dilatatd
(fV= 16l,ll P,r6 tutlkhiM ltV- ttg.r, Berb.,is 4c.w (lV= 94,8),
D.tMt@j\a bipinn !. 0v= 75,5) ..d Seha,w du4a (lv= 54.7). Thc
comounity consisled of 12 sp.cies onprisd of? hqbs, 3 ,hrubs and 2 lEes,
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Air lc'rps.ature ws 87,4 I]u aid rchlivc lumidity war 57.4 % in olmosphere.

PAR lkhl wls 647 rM/h 2S and lofw.h$ w$ ll, This viluedcsribed moisrurc

conre inthe viciiity olplonti, Toral sold rdiation pFv.ili.8 in th. srlnd wa 1400

w/m'. wind sped *F smph sp*d 4 5l in .sr {tiEcrion (T5bl. L9).

H.micryplophrrcs ed th.rophttd dom'r.hd Oc lifo fom 3!..lNn, Laf fom

speroo co$iscd nicophylled l.Drophyu (Ilhlc LL3).

1, A aithB -cennabb - nca Coinmlt (AcF)

Sted four which b Drcp.dy calhd Oona .r altitudc of 1400m hld ACF

coonMity compri$d of 5 hclbs, 4 ltob3 od 2 tEca, Ir ws prsnr noni sp*r of
with noisr hlbirat. O.focshri@ .nd otcr8@ing *rr hid 

'| 
$is st rd. Thc soil w4

blelish duc ro oaaic msir.r lnd h.d 24 C r.np.druE. n, oom

titadh6 ali$ina (tv- t67.6), Cannat( satiw llvl lJ4.6rj FicB rtd ov (tV-
1t2,4). Pl.cttu"thut atB6 {lV- rt0,3), ttdtAolsro hba',tha (rv- rto.4',
ctwd,o" detlon ltv- 10r.6l,

fic w8?rario E spporiert 6t dtuF |l 87,3 f, 720 Ftr/Vm^2s pAR lish! 14

v.lu. oa k f *rD6t, 1450 Wnn: $tr ndilrid. Air h.d ! 3Ded of 5 mDh in mnh
dierion wirh 3{00. 52. t % hmidity ws pcsir ii d. !n O$lc t,9)_

Cuhephyr.r md rhdrPu6 *d in hish.r p.e rs! in tifc fod sl4Lln
8nd nmophyu &d Lptophtll *@ 0EdomiMr taffom Glbt t.l.a).

5. PinB-In p!.n -ctu@ttt cobbultt (PIO

sE d fiw !r Rmj&y ws drc hilt ,op *i6 in llrirudc of t6?5h. Th. tadins
doniMr of th. Mmlnirt wG pi$ vdlidn@ !:&2t tNteoftn h.tdh.
l1l9), c@bit tuin lllS), pkcrdt8 rtgotu (t06.51, Cra$dd dartq
(34.2), Ailadhu attisina (1s.4\.

fiey w.rc l9 st .icr which irclud.d I O speica ot hc6c 6 sF.iB oa shNbs and

3 sp*i6 of tres. Thc @mmonny B opcn lnd $it @tor is bt4L wirh 4J0 stoD..

Thc hrbil.l condnior ws moist and $it lcmpcEtlG ws 22 C0. Thb cohmunig had

at rempcntuE of 85.6c, PAR li8hr 610 g4/n^2q l3 Lw .!d sohr mdi.lion l23o

Wh'?, HuDidiry @ 44. | % in ar,n6ph.E wilh g.nlt. blc4 of lomph sD.d .r 8/
oabl. L9).

Gcnqally vcgcrdio, hcighr ws 3Om {nd @mDuiiry corcEgc ws 9? %. TE
coveng. w$ 5 yq shnb3 52 % ud hc$s €v.dd 47 %. Biologiql sp..ltoh
indica€d thal hcnicrtlrophtlB ind ch.mcophl.s wce thc Fosr prcvaitins cta$cs
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of lifc fom and nopnyll lid hicrcph/ll w@

(Tablc Ll.5).

IA

domina.t i, leaf loo speclrum

Slon.r son $aned !i mid of Juc $ tn. .nd of S.plenbd in fien !fra.

C.n.mlly; mosr of the planls gFw in this s.6on. The @mdunitid rst blish.d e .s

l, fhrn$ - Zantho4lb - Atbnild cobelrlty (Iz )

Thrnw Zanthorlu - Ailakthu @mnoniry catlblish.d al Oh.bb sll .

Thl sit m lhc sc 6 thlr ol spriq a5Det. Thc pbnt speis domidlins th. c6trd

veft T11rh6 tetplltlrn (tv- t@J.6). tufuhorrfun o ,atM (tv= tt9.4) t d

Aila hu altistina (lV= 116.4), A lotal of 34 pl&l speciB w@ recod.d in the $.nd

which osisled of 27 s!ei6 of hcrbs, 2 sF.i.s of sltoh6 ad 5 sp*i6 *w ues.

ft. diveBity of planls ws hidr in all sllnds, The hiSh nunb€6 of pldrs {.F
@td.d lu St@|tt md1, OelB .omhtlaa, CaMbit satitu .nd Atunitla
jopo.ica. t1F shubt litc Iltfia erylvfud ad zzdhn ,lM udatw donin rA

$. n.nd, Th. slmd wrs clo* lo rhe watq chdnel and biotic inr.rrcEM in rhc

iorm oa seins ed d.foEstrtion wq hid, TGs of otn.r pldts *.8 cr olt fot

Bioloeical sp.cdD shwcd lhar th.opl'ttb (t0 /") and homio.yplophttcs

(17.6 %) had th. hidrsl proponion h biologi.al sp€lfum *hiL lef foD spcrtum

6 d@imled by mic6 Mophyllo6 tdf jrc clast OabL l. 2. l).

2. PLcfiot thut - Clnodon - Bzfi.nc Commuily (PCB)

Th. h.bii.r wa dry dd opcn srad. h occupi.d ve$ s!€l ol1h. hill- A lot l oi
28 pldt spei6 wcc id.ntill.! in d* smd. lic morl dominet sp6is wcd

Ptectnnthu rcssM (t\- t24.2\, Ctmdon drcdoh lt!- 107,1\ 
^nd 

sarbens

lF.un (tv- 54,4J, Othq imporlont sF.is includcd.tcs.z,,a rrsa (lv= 50.7),

s@chfun qoduun \t\= tt,5) ad L.tp.dea jt@ (lv- 21.8). Crypbphyrcs

ed rhcrcph),res wcE most prcvoiled lilc lom spelruo wilh 64 ,3 % tnd 28,6 %

Gpc.rivcly. Nanophyll (46.4 %) and micrcDhyll (32.1 %) wee thc dori..nt lcal

rom des Clablc L 24.
a, Qutc6 - Ptlut - mwn camnunlry (aPr)

This @Bnurity @isiscd of21 sp@i6 i. which hcds lnd shrubs had l0

sp€i6 @h. Tr l.rq han oly lhc sFics. Tfic domiMt sp€i6 Grc 9rc86
ih.oM (lV= 145,5), Pin6 wallichiMa (r'l- l2l) aod Tllrnu eryUn (l\= 104,8).
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The othd imponlnt specics scrc Pou annua \1!- 98,9t, Crndon drctrlor llV-
16-6), SMoeca salistu (lv- 51.6) ood dd?rr /.rc!D (lV= 46-l)- Biolo8ial

specirum show.d rhcdphylic lcScrator dominlrcd wirh l9.l %, follo*cd by

no.ophanerophtls ed nicoph@phlr.i with 17.4 % ach clN. In th. laf fom

class?s mi@phyll (41,5 %) od @nophyll (26.1 y, doni..t d lh. sllnd Gabl. l.2.
3).

1, Tlln6 - trcton - Inrtiso!.to Connuity GJD
This connuniry car.blish.d .t alritude of 1540 m with a lorll of20 pLnr

sp@i*, ll includ.d t hc6, 3 shrub ud 8 r@ spei?s. Irl,u s/prfu,0V- ll8),

JustM Esta (tv- 931 Md trdEortn r€fa,rra {lv- 8?.4) wcre rhc dominaDB while

Berbent twun (ly= 74,6\ CMbi tdiw (l'/- 59-2), FiM paltu (t!- 53.5)

ud PoltE hrn plebelu (lV= 51) {d. co-domitul, Ndophyll (50 %) dd
nicophyu (10 y.) rcrc dominrnt in laf fom spcctrum whilc lh.rcphyte:

narcphucrcphllcs lnd mcsophrn.ophyi* wcE cqudly domiru lilc lonn cl0$cs

5. Indigot ru - tqbqb - a.lk Comdnit (rDS)

This sr.4d ea pEsnt o Ihc lop hill !1 Rnjdy. lt hrd 33 spsi.s in which 21

weE hclbs, 4 shrubs cnd 6 wcr tBs spwies. This community wd stablishcd by

Indisolxz h.tretlha (1\- 1€.q. B..b..is lW@ \rv- 96.9) aad Szlit Etwpmo
(rv= 91.2) 6 donioanB, Od.r importdr swi.t w.e Dich@thiM onnulotM llv=
61.q, Pir6 lepale8is (lv- 60.4), Dpbftgetia salisilolia (lv' 5r.6) ad CW.Ln

dacrrloz Thh $and Ms honogoeous @vcring almosr p.rk of lhe Oont hill,

Neophyl! $d fricophtll wE do nst in l{t 5ir cl.gs whil. th.ophytcr

dominalcd lile spccuum CLbl. l. 2,t),

Winler scen is lo.g losi.g f6m thc end of S€prembd tlc cnd oaMarch. lt

ii a domd s.en wi$ ycry loe plbt dir6ity. Thc vegct tion of f@t hill had high

spei.s ichnc$ compar.d lo the olh$ st nds, vidous .nablished communitics arc as

L Socchonn-Debagetio-S.tb..ltConnuniryGDA)

'Itis @onunity !l fsr hilf vs dorir td by S@hqM munja (w- 191 1),

D.breEetia solitilolia 0v= 149.1) dd Eeftetit tw"n (tv= t03.6). AlMth$

altistina (lv= lO3), Morc alba llV= 55.6), Diowns tati (lv= 46,3) tt Crtudon
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d,c.lrlo, (lv- .4 | .l) wcE otq impo,tonr sp@ica. n'e comouity is suppon d by 14

tlel sFcis ircl.dcd h..bjr :l rhrubs !trd 6 16. Th. dnu.l pLn r.dued in favor

of tr6 ud shebs, ne crypiophys, chcrcoph'4.s .nd phecophtLs contribuL!

morc than olhcr cles Micrcphyu as doniMnt ldaf fom clr$ wiih highdi

pbDorlion of?l %. Tn {b.id@B b6.he l6{css O.ly bptophyll{d mi@Dnyll

of$n plsts pdsisr€d (t bL l. L I).
2. Pii6 - S.cchaun - PlutMthts Cotuit (PSP)

Tnis st&d consbr.d of 7 pl&ts sp.qis in which 2 wce hqbs, 3 w.e $dbs
tnd 2 EE tEs domiMe of P,u6 Mburyhii (v= 201.4), s@hM dunja ll\-
170.\) tid Pl.cttuttw rcsuut (lv- 162,1). Asscialcd sFcies includ.d qr,6,
.1@t ton (ly= 129,9\ Betu*h |teo (rv- llx.) ed 4?* parfua (rv- 96.6)- Th.

@mnunit' mo6tly h.d d'q.phtlcs. nE ph@.rlphycr .le rduc.d d!. to rudrld
cuding. Microphyll ed lcpbphyll reE rhc laf foms lhar .xisrcd. Thce foms wcfr

sui!.blc 10 und.rpa ihe h4h cnviom!.t (Table L l. 2),

3. Pkd.nttq - @EMt6 - ouM coodriityeoQ)

This opcn stlnd is exposld !o wind lnd hrd only 6 sp.ci$. Thc habs, shrubs dd
trccar @h shaEd two stei.s. P&.tftitha rcgaa (lV- 216.q, Ong@@ vtlgnn

(l'l= 250.T un OEM dildata (lv= Ir9) vw th. doninoars. Th. lssidd
tq@i.s irclnd.d MituMia biloz (lv= a9.l) od &ao.ocd ralsna (lv= 23.4).

Ch6m6pntls snd macs phecbphttls Nr. the mjor chs ir lifc fom sprctum

whilc lcprophrll ed microphylll@ Ep@ cd 0'c L.f fom das C|'bl. l.3.3).
4. Pk ttuntha- Dcdtlh- A a,dn6CobBrliry{PDA)

Thh p.orly 6&blish.<l comnunity, hld 5 phnt spcci6, in which 2 crc
hdb6, on.3hrub ard 2 spei6 rcF i. tE layq. Tha domiMr dd @irt d

sp*i6 wirh spcct to impotrane rrla.s w@ PLcta"th6 tue$a, D@t lit ,

Ailaitht! d,btina 
^nd 

JIEIM egia in te layf and fag,td erecla il
helb@out lay.r Thc domi@r lifc fom clis B reopltrqopht{cs lrd
ndophyll vs thc n.jo. lsf fom cLs OabL l. 3. 4).

t, Stglm-Bqbdls-Phctuatto Connu ty (SBP)

This comnuni9 wa 6(,blishcd on rop ofrh. hiu ed suppo .d by l0 spei6

i. which 4 }w h$bs" 2 *e shdh6 dd 4 s@i6 v@ t|q, Tfic {roBi.uG rcN
SonhM hapah$^ (ry= ta5,2), 8*baft lwud l1!- 168,2j 

^nd 
Ple.nanthw

Dsor6 (lvr 112,3), Orhcr ll]lsiaftn spc.i.s ecrc Ailahth^ art$tha (tv= t09.7J
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talloe.d by Olea letueiw (t\= ar, ptn6 ralthhidna (ty= 61.D .nd |ageb
srcc'a 0V= 51.2). M.sphtuemphtre w6 thc donirdt li& form. Microphyllws
donin.nt l6f fom cla$ (TabL t. t_ 5).

I'c pldt @uB ofdE utlct c!op.i$! of3l9 plrrt spci6, Th. habila!

ervisnnenlll facloE and vcSctalion ryDcs d.temined slocruc of @mmunnies.

Connuniti.s !rc helpful in identiUcrio[ nding and ctsifistion of vcg.taliotr

tyF, Communitig struct@ egzq iir.rpnt rh. d4n.r difml.r!@E ldl
pDlidc firn had infomrion rhout wg.[lion ed sG bq5is for pEdiclion offttuE
chrng.s (MullcFDunbois & Ettsnb.rg, 1974). tz@ (2003) pointed out thar

phrlosioloSi€l dah povidc god mar.dab of eloSical chrcnological lnd
donomic inaom{ion, Biotic dd lbiolic f!cb6 @ dl.lcd lo *h oth.r ard

ch.ngos b .nrlDe fmbr misht aus ! ch.isq in asiord comporcntj, Srintmam

er ar, e009) riallzd rh. vcg.rdion rcspon& & envircDmcnl.l @nditions ofoDe.
woodlddr .long & lltitldinal !.d a g@inB gadi.nr, Anthmposcnic erivirici
orcr8@j.& h.bilt d.$lclidr led 5lidin& sil 6ion, unphned *nlm.nrs .nd
poveny.G hcloE tnal ioflud€d wgcralion sttlctuc. Th. 3ite onc Oon. hilts, licd

betw@i I I25 - 16?5 n iiSn above sa bvd,

Th. lcg.talio, of O.na hiu @ ealtEd in Ih@ s.Ms, ir. tDring. Sumn r
od wa.icr. Fivc plst @nunid.s *.F id..ff!.d in @h sc's_ Co.6lty, rhc sit

had moht d@iduols lemp.6r. fores$ ot fool hitls, s4bby forcsts in nid hilt and dry

decidlou! aosts in rop hill. ln lie inv.$igard src4 prrc.ni.t ud w6dy speci.s

maind ohon $. @c. Only amul od s6. pcMrial 3peics cndg.d fom one

gen !o olhc. $al chd8.d rh. amDorition of@nnuiiti.i {Malilq 2005), Th.
difeEnr ommubhi6 *rlblishcd in diffcrcnr s6ons Efl.crco vm
idcnritcd by Chmpion .r al (1995); B.S and Kld ( t 984), lr .ppelEd lhlr ,.rr.ris
- Di.hdhiu l>hEa,tta night h. dE EmMr ofdE dBan.l noid r.BFn&
lor*t Thc l|:wid.d sp@ils of $is @nn$iry wrc MoN alba, MoM nigd,

Befie,is |y..rh, Rybu lniti.otb, Sagetetia thea, ,{itatthw dtisina.nd i,tetia

atdoichta, Tk g]'lJM lit SorSr,u NplsL6i' Dichatuhis tuulatw,
C!'Ddon deatlq 

^d 
Poa M@ 'w rh. tlD|s $!r h.d ch@i.rinic of rorca&

@n . Th. tcgchlion rh.n ch$g.d ro B.rb.rit - Dichuthitk - Debes,ti.. Sorehw

-sd@e- Pkctra hu tnd PLdu,/rru - 0wrc6-linru commurili.s in sprins

sqson rnd Thtm*z4rtlo4wlila"thB, PLctntuhlr-cybdoEbetue t snd

Qkrtu -Pk6 - T],ynu @$nunni.s i. suond s€dn, C.yuch c, al, (2003)
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evalualcd the responsc of hciblc.os @nmunirhs ro pEvious and c!.Enl
cnvnonn.nral @ndirions .nd srar.d rhsr w.rcr strc$ decralc atpha ,nd bct
diversity durin! ommunityBlglishn.nr.

Eiolic di$udane! e scFF in th. sile .s rb. tocal had cul down
tEes. TB arc nov liohcd only lo thc parchs wh!rc ooccsiblity is very djmcu[
Thcy u$d Pt,r &d 9rcE6 ic.s foi diII.Fnt utliti.!. Acco(ti,g ro Mrtik e, a,
(2004) locals h6d c.uscd dcgEdrtion ofr!.s Md hdp.Ed eg.ncntion. Thc habirlt
@ndnioDs shin fen noisr ro dry in st|nd lL Kcnn.nni (2008) cvqt.d dif@nt
plet @hmuniiy typcs duc 10 vri.lion in.liroric! cdaphic dd bioric fado6, Our
Esults r.voled $at slil icxtuE qa, sdy toan in .[ rhc srudicd aq {nh hjgh
mourt of or8uic m.!.r &d almd hrc M. ,!| vhiL th. &g6d.d sr.nd hod tN
orsanic mrcri Ec, N (%), p (msas) ond cx. K crrltc r.a). n*s*noq,rh,rEc
varu6 jrcF& warh alrihdc ed q, N. d4e..d, Mstik er ,1, {2oo I ) denbed lhll
ch.miel @nrcra of lh. soil pt ycd. li8nitisl otc in sivi.g ,€nicuhr shaF b
rhce @nunirics, Matak & Mdik (2004) sbr.d lhrt $it @ndnio.s md p.Gnbsc
or phcphods .nd .qul sooonl of pol,$i!n i, sjt .tret d thc vlg.rarion. A
sioil& @ult w6 $ou by p.@. .r al (2008) l|i.t t.grllta ev.r vei.d with
ExtuE dd ndctlE ofdE eil 5e ws rru.in rhi! cs.le, A wr, tin|. cnog. in
an cnFctuE ws nor!, Oora liG hld Sood EnSc of pAR (Dfiotogrrh.tiq y
aivc 6diadon) tigni .ad .ll dE sLn(b *cF suiLbt for mshum prcdudrv y by
qpturinS elar Ediado. SiriLrty shnd I vhich i5 . di{u.b.d hlbilrr shincd b dry
hlbiat .Dd rhis shining ir conlirk in bolh di@don i.c, upurn &d domur( bur n
it noG Fpid i. upwlrd di@rid. This hd chdi.d rhc habiu c@dirios dnd at$
c[m.ric co.dirionr Tn cdEuiriq lie 1ita,,thw _ Ca,Nri, _ ].tcB, piM _
ht tisoktu - Cth"di! in sgtinA !@ .nd rhdtso!.t! _ hcens _ !turix in slnn r
seai shin.d b Phettuhthu - DMtr it - ltiladhu n d Sorshun _ De,bais
Pte.twthg in *int r spe| tr b 6bviou, rh.r C@r,r &r,4 and Aitdhw
ar&ri,a are cxotic apei.s &d spMd wi$ high sp.cd to th. loD hju .nd almd had
@cup'ed 8nd rcpl&cd $c ,.tursl vcgcLtion, Thcs rcrDgasjv. changes i!
vcget{ion had dltlr.d t w.arhcr, .daphic chtilteristics, rndigoJetq Fics,
Ailanthus tnd PlecttonkE tft non !!hr.btc ptanr, Thc$ ptants utili&d as tuel
wood, EnriShr e/ al, (2005) d@rtbcd v.g.tction ofmounloins, ctins ud curoos
showed highs sp.cies richn.$ and lowo humln lmp&rs (trcm xleslock gEzina cnd
wood hadcslins) lhon did rhar of iprie aId ptains hobitat5, Rcnov.t ot prra
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vallxhlha, Qrercw sryci.s sd invasior of rtee spcci6 hed p.vcd th. wry io
gBl&d. TIe foltowinS dicw is avlihbL !o deribc sinild dislurbcd vcgc|llio
in dilrcEnr lsrts ofrh. nonhcm @., M,li*, zOOj; Husin .? zr,lgei Hussin &
lhhi, lt9li$kya& Arni.(t993) rcponrd simitcchangc in v.ser.tion@ndirioB j,
Nonh W.{ Himalaya in l"dia, Th.y dc*rib.n lhlt .trhudc is !n imrofinl in
delmirinB vcs.Ltion tyF, AniMin.t Sadicnr q al$ !tc. ndisric @siri@
{d @nmuniry 3rluctuE, ln rh. pffit nud, lh. v.gchtion bed. pl|cnr.r in (M
tuoly rr hiSh.lritud. ind also along rhc ridg.s in even tow clevaion. tn ro! hitl
Pinu - indigolera - Cawut, Ia.tigolen - Deftetu _ Sdli, Sodr@ _ Dzfietn
P/ardrB cl)Mu.iri?r 9@ dcwtoFd in difcant 5..s of lh. yE
ovc4rdzi.8, tmplin8, mussting of eood, nomad and &foGlalioD had dhtud.d
tne natuul vegelation !o cxicnsjle levcl which h.d Esuttcd Fhovsl ofrllc sBies
shDbs lnd &mc mcdicinat plor' This hs ou$d f6gm..t.d leserrtio on lh€ toD

EdrDhi.fqtus
oonr hilb 3how .lrirudinal lnd slop. vqi.tions ic. trcm f@r hills lo lop o,

lhe hill. This sls ou&d v&ialjoD itr v.8.btion stucruE, Blbihr Em.incd moist
exeF sbrd rr w|jich a dricd, Thc sloF 6p€r .l$ wi.d frm sr lo w.4
which also aff€ted rcg.tlion oake up. Slit l*t!e re tou,o lo yary lrom tdfty
snd to sndy lM, Soit of $e sit! wls iolid !o b. stiShrly aoidic @8cd iroh pH
6.1 (Rrdjdy) lo 6.5 (Mq!s, & Ooor). Th. Ec llso rdi.d fbn 0.07 Grrd tv) to
0.ll (sutrd I). Tlc cxch.ngsblc sodim ws lrnod sinilrr in a0 c.nG qefl in
sl&d IV which hqd tow v.l!.. ,ne 

orS.nic manei {rs alnd sihitd in all rhc ,rAnds
q@pr srlnd III rh.t had 0,06 y, phosphotus contenrs tdhd fon 4 meAg Glald iii)
,o 12 D8/kg Gr.nd i) whitc .inDso @nt nl atjo vd.d tEm O,OO4 y. (srdd iii) lo
0,121 % (srnd v). potrsiun @cna Figcd frcm lo mSAg (sb(d iii) io t9O m&/kg
(sand i), Soil crcion wG high ad rcsltrcd jn tow mincnt conposnion ot lhc $il

Spci6 Ricnls .!d Div.6it
Sp.cils richnG *.r highen in sudmo dd low6t in wiit€.dis t obvioE

du.lo doft.ft @ld coidirior during winrq,lt regcd fom 0.3?l (SSp) to 0.73?
(Plc) in spdi8 soc 0.464 (QsD b 0.928 CrZA) i, sunmcr s.en and o.ol3
(sDB) ro 0.2?9 (POQ) in wiir.r $a$. rr sa.d .!.t sp.ci* num6 6 .s
inflle.ccd by cnroEl lsri.lions Cliblc L 5), N@Iy spring ed $nn.r hate
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hi8h divedty dd richns of sp€ci.s, Similsty dircrity index showed tot hiShcst

vrruc E Mdcd in rlmn r iand l. ! tugcd frm 1.8 (BDD ro 2.1 (pep) in
sp,ins.sp6t,2-2 (QPT) ro Lt I (rzA) i, sumnq 6per..d t.o (poe) io t.8l
(sDB) ii winro aspect. Thc Esllrj indicarcd rhar TzA Ghnd i) @mnuniry in
sumhcr seaon had thc highgt div6ity Cfsbb l, t.

Thc Esulrs cv4lcd rhlr MD.r rcgcrld@ ws rich in sp*i6 and wh&r
@ v.ry poor. Wincr it a domet $en wh@ by ph.notogiqt and aU .crivitie
Emaincd poslpond. Ev.. pcopte Eslrict ro ihch homes, Specics rjchncs rng.d
0.464 to 0.928 in sumno ud 0,013 !o 0.2?9 in winrcr whitc spri.g seen had
modcsk rjchns of 0.371 0.717_ J@i (2()OAde b.d $!r .@logiel rEirs
m'ghr hno.m sp@i6 richr* in Ncw,rl&d, H. $ggcsld tlld ESiout dit cc,6
in comhurily p@$a 6n inlucM rpcciadon of cxti,crion. !@at lpcci6
ncbnc$ 0r5o vary considerably !cb$ e tard$dpe, sucgei nS tllal tql f&lots nay
bc moE imponad rhe fie ding ta4d etc (p.q & Aunin 2O0t;
Ohl@uu.r ,r ,/., 2006). Cheging of hrgc hatir.r inIo mncr oncr invotvcd
rcduction of sp.* av.ihbiliry.

Ddagn e, at, (1999) 3lahd rh.r indq of div4siry s.c 16 cohpon.nb
cauinbility, st@ics mlurir, de@s.d tbn low attirudc lo hign .lt,rudc In Oona
hills, lhc enlcn.nr rrc @E.rd.d in mid hil sd rop hj|l a]g. Thc t@r hitl
h.birar is clos b nin wrGr channct !d ili slopcs do nor ftvor he pcopre lo rcsidc
derc, ThcrcfoE, lhc prcscnt Esuhs rcgarding dirersiry indcx ae nol h hne with rh.
hrm!, rcview. Cenchlty, plbt spei6 div*iry @ hiSh in smmer 6Der s n B
mod.6l. dd is pDlong.d, n& tNn div.6it, of slcics @n.d in winlc, tu
b€us. winlcr is $vcc. tndcx of narudly incc&s wirh incEe in alrlud., HiSn6r
% of niurity indcx ks ob*ded for nrnd [ & Mn wintc, se&n, n w.s 62,9410

ed ?8 % Esp@liv.ty. Equibbiliry is rtdtcd ro spei6 richnos od diveEiiy. Hi8h.r
thc sFlie richlB highd wi|l be *nn6 lnd sioil&ly diBiry. tn vinrcr Gpcl
srtud lll & Iv had shorn no wo di$db$ion and lhq rhe srands had v.ry tow

TaUc r.5 dcpicLd tl|r highBi mtu.iry indq 6 cordcd tor pDA
onmqniry (78) fono*d by psp (62.9), AcF (J8.2) ann j6,? (poa). Thc toecs
indcx ofnaluriry nor.d io. BDD (27) to|or.d by TI (27, I ),
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X4dbbilitt

nE equirbitit shokd lhal srlid r (BOD) durn8 ,pine *6on had rhc
lowcsr (0.2) to|owcd by SSp (0.24). Summr $&i had rhe highcst equit birjlv
lrlu.s lha ourer s.$on. The hirner v!tu. eoded $s O,l2 CrZAJ. Ch.ftllv
*inr.r 9$n hn! d. tNsr cquitttiti9 wtu6 d|& odH saq for Ood hit;
0.brc r.5).

Th. comnunirie i, diffeE $lsons show.d high dcgrce of variabilnv
amon8 !hcm*rv.r. pt..D@ha,Aunq-pt.N 

Conmunjry (pep, h|d 79 eq
showcd $c highet dcge of siaihrny wilI $ryttu Fsa@pbcDa,ttu,
comqiry (ssp) of 2l % i! splii8 Bpel Crlblc ,.
Pkcttutthu-CwdoEB.rt*i, Conhuoiry (pCB) ctoery GhEd ro ,,.yrrF
hnthottlurAiladhw conmuiir, OZA), erercu_pin4-Tt du Connliir,
lQPt) *itlr Pld,atlkt Cr&doFBefiat, C@nuiy (pcB) and lr,rue
rtgtGl,ldEoftra CaDnmity Grf) vitt gwpifu-Ilryw CMn nirr
(QPT)- Trbl. t.6 rcv..l.d rhar ird.r of siniteiry ir p6r b.N*n djlrircnt $.nG,
Thc ploh emaincd do,n.nr dd had vqy low sp..iB richnes. An de st rds in

Tabl. 1.6 Evqtcd rhal difcE.r @nuniri6 hd shon hish d.sEc ot
hriabilily. In sprins s.en pep (p/€.,rcdr6 g/eErr,ra) w.tn ssp (SoryrG
soco.@c Pt.cttamhq,6oth show.d ?9,6 simjkni.s, SumD.r @mmlrnj.s h.d
high siEildids ralucs &d rtrcy slE clo$ly Etsr.d, Thc sinit&ily index qprc$.d
lim 0 t00lo. No wod( hs bq do* or siBildiry idd or th. study ,@ &d4loB 3@!-r1. hi8tr3 ind.x ofsiBileny rs eo.ded hdv@ slrnd r! dd snnd
i, ws 99 % folowEd by 8 b€r*4n s4d ll & sbnd l tud 94% berwd sbnd v
ond ndd tll. Th@ communniB wcE sihihr du. b sih,tafiy ii .ddphi. lnd
cnviMmc sl chlr&r.riltics. phnt cohhrnifi.s in winlq son $@ p@tly
ch&d, lvtati[ (2OOj) sl$ Epod.d sBh ryDc of firdinss wh . dudring lifc foddd i bx of sioitrrity of rcgerllio of C.ns. Choni lnd B.dori Hilt, nE
diftcEnccs due lo ov.rEri,8, dcforsrddo4 soit ersion and uprcomg ot ptanrs by
nondds Oen & Matit, 2006), The ,ludi.d oe neds cohptcrc polelion fom
thce ladou s rhal ori8inat lif. tomcs cxisr pop€.r,
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Anilysis of fcqucrcica of spai6 in ditf.Eil shnds for diftcEnt s6ons
indisld $.1 fEqMcy cl.s nosty did nor fotlo* Ronkjdf tlw of fcq*rcy
dlrin8 spring scen. Th. wlrs showcd rhar four srlnd. out of tiv. weE nor

homogen@us. lr ma6 t.t srtuds I, srad u, 3r!nd Iv ud 3i4d v had

hdcog€@us @nmuniti'x dd *..d UI 6 homoac.@s in sprjn8 5.&n (Gdlc
L 7), Sinilely fcquency chses iD smm4 rgt{llion indiqcd rhr all srdd3 w.r
hcteegq@lr, The coDmunitis l@ hctsogeneous durjng winr.r showing dichc
lacl ofdiitlrh€re b.rh bioric ed .bioric taar6. Orly snnd rw v$ hmogen@us.

Tablc LE indianes .8e and popul.rion slatue ot . @mmunily. h ws
d.rcmiren by clssirying woody ptdts into dittcrcnl dion.l.r clag, I1l* pler!
uE @nsd.Fd *hc dimEr highd th6 l j cn, Rcladtion qpeity of sprin!
no6 of O..s Fv*led otar rE.s tik FiM w@ta, Melia dadi.htT MoB olba,
MoB higa ad Oh. Jengttua did noi .xcced clals iii i.e. lhcir diturd a.gcd
b.rlq 16 q - ?5 q, pie yu,i.r,ie dd QGEE sp6i6 rcc rtE .g.d
sp.cics oa rhc sir.. Other lading sEi.s ,ts tit ,!hw atti,situ, tr is ,pGading v?ry
fait, h sunmcr s?son, the agc cl6ss inpdvcd showiis inc@ in dieerr, Thc
tB lie Sdi. t t8pena, Atninia rgubcejaprrs parhia t,lotu zlba ud
D,qprro [,}l w.E loer down &d hrd lot show.d 8rcfih du. !o *E pF$uE,
rn wn@r scason, .ge eoups indisr€d that pt 6 y.ribrjana sho*ed thc glo*ah wirh
Pi,6 mtburyhii nd o@cB tlildda 6d q iEM..t^bte LE.t shorcd rhlr
4.n.ntin8 €p4itis of rhc lE speiB in spdns s$n. ll is h.tpfut b deaftin.
popularion sralus dd lge clsss of res, A lorrl ot 9 r@e species eerc recorded in
3Princ s.&4 It lre 3Deks h Mnq ed 13 }4 in wDF s.en. !|4db
47ddd h.d nor slFq Fg!rc'ding c.t .it b6ae it ws ud.r sriou, snlss s n
hs high d.mand 6 fuel {ood, In aI $c nudied b@ s.mrtes, .o trcc speciB had

shosn Egoqtion. No eplinSs oftrs wcG Dcrred durirS invesligaion ofrhe !e
^l 

FiB. L I 3ho*!d nE rpeic! in Frch6. tfir *e nor pEHre!, vcry 5@ dE @
wiu fail o spor 16 lite orhq habir.6.

Il showd lhlt h@ . spci6 ir urifomly did,ibd.d in . nudbo or,la.ds ol
thc em. rr?c ol coomurily, Th. @sutts rcveated rtat ta4e .umb.r of speci.s in
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that llodsric hooo€ln.iiy in rhc

tn s{ing w. Di.h@thi@, &thei,, So,gtud, ptrt @,thu h^d high degE. of
consLncr, indi*Ed lh.l th* sp6ks hd vjdc tu8! of Mlodql eErliiu<tc $d
Ueeforc €pabh of gDwinS j, v.d@s ni.rc hlbiiid ,n sumn.r sp.c!
PLdtu.ttu. Ctnodoa C@na6i,, Dichdri@ tu p@ @ w.E t .ts,\ rin
v ed hld high .cotogiat eplilud.. TlEy weE foood in ttuicry of habiht, thd h.d
simikr.nviMhcnlal @ndirioB,

B.rt*is tyrem ..d /tilenhs dthsrra kE lh. non prclditinS sp.ci6 in thc !rcr.
They h.d hislEn oNofty hl@s indidd high @togiqr @pxtud.. .ft4 dut
E.chcd to rhe p..ls espcciaUy,t/arr6 at i,r,ird

CoNrarcy cr.ss jhowd lnlr q,,,&n.tcN@, Didlo bu @,taua
Betuent lwun, Ple.tt^k@ nBow, Indtcofem hendhd w.t. occnn a ,n ctssv
i... 80 - lO0% i. sprirg sae! TIF srei{r htd low fiddrry lld high @loSial
lmplilud., RBr of ric spccics in @omuniriB shoved to* amptrud. and w.@
6Eicr.d micohlbirrs, p@ @, Cr,@.b^ Ca,Mbx, pkcna ttu stn
Dichanthlrh e.t. @!n d in ats V 4d hod high @logiel ahDxtude.

Biotus of th. spring wgehtior ot OoM sic indic.icd rh.r ,@r,.o/a
EpteB e.t co"rz @ppliq M dE hilhcsl onrc,r of 2240 &!/h* bio|ns 4h
follorcd by,4'rsr6ia yrlaa? (lSOOkg/h*) 

^nd 
Dichanthun tuut4trn (t748

kg/h6) in s6!d t. Th shtuby Lyo h.d lh. t@6r eumuhrio, or biohs i.c. duc b
.uningand prunins in srind onc,Sorghrn taphat 

^is 
h^d h,g .onre,r of biom.$

i,c. 12960 kg/he in si.!d |l.lh. pLl1 j, nor usd in jov.nit. !|is. du. lo e(|in
choical subshnes $r qu$s de,rh of fic c.nt., tn sr,nd lrr, ,{rrrrda r'.r/de
O0n0 \gh&teJ t d Saryhw t*pM.di, (292E0 kglh..r.E) nsl hisnq bionlss,
CrMdok drctylon and Stleia moEbl,.ze show.d rle high bioms in lnd tV. ln
saflt V C@anit tuiw (4s32 rgAaue) !.@,r€d for n€n baoms @ntcnr
lollowed by Xdrhiun r,@aim (2620 kgftelaF). Rgulrj rerdbd rrd So4r@
h.paLBit, Can'abn sdne, Dhhdthiw a,ut4,!u h.d yictdqt morc 6an o$.r
forag. pllnt. Hiddtso & Caun.pc (1991) hod sihita Eiulrs. Th. ?oa.nd &&d
3p.cr6 rcE&d in @td !caw. Th. dall .nd srinr hisrory sn b. uscd ,, biom8s
pr.dictor. Kho .r ar (1999) star.d tur dw o unconirollcd se,ns, oc m,8q ns
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d.8rd.d fim f. FoddiE !.r!dt Srdd d 4r@0a) q.ttd tu s&.d
rv.@i yLl&d nud ||m e.I. r tb un Srcd.
Clubr u.lyd. .!d Dc,{ (Deao-d.d Cot'qordoo A!d!||)

Dcr!"d.d ooft.pot'd..c. |[.|ytl' r,|t !!.d b ctdrt0 t!..k!, lr b u!.d ro
*dy Flatr of dlnihnh. of rp.ctd |ad |rjd MDurih. D.trdr.gna
ftilr.! .|d DCA E! oarld b rD difrrd t!.!6.
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cuhrush HilrssE t@lcd 340 4y' d/N.nd 720 4d d,E. tr b situolcd on sourh

of ftc Ch.kc!.r Valley. A p.rnniol srlm is nowr al lhe bonoh fom west ro d
di@tio,r ihlt cc.ir6 qrrer in smhd foo snN meL h is d $!e of sd fd
lMls shich 4 lsd for @trslrucrion. Th. @ ws hir by Tsurdi onn quaJc an 8

Osob.r, 2005 which inc€s.d rhc do{d for end.

Th. lltitudc of cuntuh Hilk d8.s fom l30O n !o 20OO m. ln rh. foot hitl
p@pl. hlvc lclal.d the hnd5 rlEE agofossty md dgicultuF h p6cric.d, ,ne sd
was also deh in ftuir plois. T1E inhrbitdrts ar. ls.t io ll)e !M by d.sn(hnls As

* go up*r.d, rhc foFs6 becom. ihkk, Th. lqlr opinioned lhcr ihi.k fosrs h.d
exjsLd fM iop !o bonom i. rh. pst wirh rich diwBiry of flo6 ed tuna. Thic*
foEss.xist in nid.dl rop hill do.10 in-6ibitity. Th. sir. ir of didt}?. wilh

C/ee fGl' I. rh. nodnm sp@t of rh. top iilt CrdE6 speje, reE
dominmt. This loint is IroM s Buij Kand.o {O@ru arco). t. rhc $urh dp..r of
rhe Gumrush, Din. fo@n vere drblich.d.

Th. Hill Top it 2000n hs sD. fl.i ptrini iwo ponds, an old gdvcyed
(d.piclinS piciuE oflie prst vc8ctrtion) ud fictd! &lr!6 i. $rip6 (FiB. 2,t). Tnis is

boudary b.tw€r Toryh@ (pEvios Kr]! Oh.t of Hazn divi3ioi) Dd Disricr
Shdgl4 which is epanlcd by tura Indu..

Thae hill wc6 divid.d into ditr@ c.nd3 foi phrro@iologiol 51ldy $rting fron
loot hill lo rhc hill ToD. Tlrc di0crtnt communhis $lrblish.d In sprh8, summcr .rd
winl.r 6p€cts .r outli.cd $ foltov,

r. B.rb.nt-Alstths-Zorlho4tun Cooo!.ig (B z)

This ommuniry *6 esblit.d .r shlb6vm wirh l2jo n rlnud. tl is
@nposd or l7 s!.ci.s vhich qmFied ol I I h.6s, 2 $db, dd 4 tr..s, Th.
dohindnr mcnbers ol the communny v.a B{htit ly.m (ty= t96), Aitanths
dtitsina(ty- ll5) cnd Zttlhorytun amdM (tV- rcr. Betueri, baeun and

,4ilanth8 aUlstina gw t6\ismy f6m f@r hill !p ro th. lop hil vcgo.non,

ln..*ibl. slop.s playcd viiat ot in i6 cxir&@ od hindme for tsd tcrcling.
OrhdinlDtt! 5!si.s includ.d Co,ra egFico llv= 80,6J, Cr@hn etdo.
(lv- 11.8\ 4d J"glah Esia (t\- 69,2) (T.bh 2.1, l), Ahhough cv.ry v.g.r!rio.
laF w6 ealrzcd ,nd.p.ndei y rr lh. b.harior of ploot c@Doncnl6 otrhc low.r

lt6
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$ah & to a ldsc .xr.m conrolled by fi. r@ of do(iitul tuopy lay.r
(DtubcnoiE, 1974). Sihih.ly, all dmiMl BDuD6 of h.ds' shrubs dd ttEs *E
undc ihce thE najo. gbups (Husin ./ al, t9t3). ,4,/dru is ! frquenrty

Sbwn re in lhc sEa. DomiMne oflhir re speie indic.t.d dinurbmo. ..d
sondary succe$ion in tbc @. Ir k eid by rhc lnat FopL thrt dEy hqrd fbn
lh.ir l@f.d*r thal rh. @ B nch in /in6 locr P@rle hrvc or 6. foG!
Boberis ad to h.ryl@ wrt nAu.nr in thc aiind duc Io rhcir spi, n.r@ .nd no
palaiabiliry (Husin.r al, t993).

The aii rmp.r.luF ws ,.t C. PAR lidt c.huldcd ws ??5 rwm^2sl
sd laf wtlB wG 14, Sol& ndidid @iycd by rlc fud wG tO4O w.rht. Th.

Flaiv. hunidity w6 56.?%.td vind *6 bl@ing ii sr dnedd vilh lomDh .l
I l" (t.blc 2.5). Ccns|lly, rh. $il t mFrduF w.s duc !o $c low @yer.

Thc biolqic.l lFdor indic.kd rhc doni@@ of dcophycs (4?,r %),

tollolcd by micEph.@opnlr6, h lcol iia tpcron. dicdphyll wadr 4t,2 %

domir.icd .ll odq cLs, Th. .nvioMcnLt od .&phic d.r. *phin rhsl rhc

stnnd hld suppon d only thos spcsica rhich 6 widsldd hish l€mp.r.tuc lnd

intene 6di*ion, vilh oD.n cepy.
2. B.tu rit - PanlptM -Obt Coodurlry (BPO)

t ritrit - P.Mtt an - d.a @DUDily d.v.lop.d i. Aou.h !r hcishr of
I150 n,lt qa domiultd by ,err€rir ly.lh ll\- 2a6,1), P.rnnetud oti.tr'ak ltV-
140.9) and Oha jarusinia (tv- 90.8). Thc cononiMnt speics in t]|iled Pyts ptutt

(fv= 80.4), &.ir rerapDa (rv= 65.3) ed lttorc nisru ltv- 53.5) (rabl. 2. L2).

This onnunitr Bflet ubtDlicn! dcciduos foEis (Hlsin.r,r., | 991).

Enviormdr.l wbbl6 iDclld.i .ir tlfiFituc t2fl wirh PAR lighl 770

tM/hA2Sand l..f wrns! was 15, Thc hobibl ws moid.! rccordcd by W0Lchdog

w.othcr rtlion. H.bitd wrs op.n .rd @ivcd $l.r bdi.rion or 1,120 Wo/m2.

R.laliv. hoidity in rh. ho+h.c @iLd B 59.5% did wiid 6 ahph (r.b1.

2.5).

Thc comnunity ir lupponcd by It planl specics whi.h included t hcrb$ 2

shtubs hd 4 lr€6 sp..i6, Thmphytic r.gltation vilh 51.3 % doninaEd thc fllnd

@uplcd wi$ micbpny'l bf fom a doninailt ra lolloecd by neophyll ed
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3. Be$.nt - Petuhetw - pir6 Conrulity {Bpp)

this @mnunity ar Tolsh D.tui dcEtoFd wnh la00n ws donidcd by
Rerberis l)r.un (lv= 2t9,5J, pemi@tun oi.dale (tV= 147,Z) 

^nd 
pihd rcrbvghii

(tV= 136.a). 88rc6 baloot (tv= |O), rnaisolen khadha (lv= 7t,j) lnd
Diclahth@ aatutd@ (rv= 6t 8) vcE n.xr imponor specis, th. Cmnqity
comprkd of 15 plar sp.cics includinA E helb spcci.s,3 sp.cr6 or shobs rnd 4

rp.cies orfl* (T3ble 2,1.3). Huod inrg&rerce 6d s.6on!t aliviris changed fi.
sructuG of comftlnni6 (Hlsin ., d/.. 2OtO). Woody ed pa.mi.t plm sp@iB
Em.in d thc se whil. @nt6itio of c6nu,iry chM8.! due lo donhuc of
atnul during lpiing md sooner which d.srib.d s&ml eil@6 (MaliL e, al.
200n.

The air i.mpcraruE @d.! E 90,, F., pAR tigh In tn. stud w 680

irM/oA2S.rd lefwdrcss (Lw)ws 0, indi.lring dn.d suuarion of rhc
h.bibt Thc Tot&d Deri @ivcd blll Gdirrion r42O W.Vn2 w n ehriw hlmidiN
6l.2 % dd winrt ,p.cd wa 7 m!,h GrU. 2,j).

Th.ephylic (26.? %) speics dooind.d rhcrc !b(ts foltow.d by
n mrcryproDhytcs (20 yo) lnd nicephecrcphrlcs (20 %), Th. lsf toh sEclrum
indidr.d thlr non d@iMt laf 3ia cl4 6 nic..phrlt (80 %'_

4- B.,b.tb - cobt..d.r _ rtudon CooDuaig (BCI)
This communny*a csbblishd.r IJjo m in M&gr ohirude, L is donirated by

ktueris lwun ttV.- |8.5), Cottueo \tV- t}r Nn korlon regui! (tV_ 1D.
Th. $il r.npcErle of0E glld E 3t C, h had Gcupi.d rcnh 6!€r ofrh. hitt
ed had aho noisl habitar Thc ddri is supro,l€d by l7 plm sp€rcs In whicb 14

eE lE1bs ed 3 wG shrubs, Thc aM b poft !o ted,lidins Md bioiic pE$uE,
oinn prnicnr s9cci6 rcE ,@tu 4 Ep.N {IV- 19.42), Dth.rhie in rna nV_
t1.31), d Ctrctuh rali.ht (tV- 27,t Oabtc 2, r.4).

Tle stand had 8?.8 F! lcmp€aruq t47 FN,ymA2S tAR, |qr w.hc$ t4, sla
idialion 1505 W!/m2, El.riv. huidily j6,3 % ud wid blowing wirh 2 mr,h
Crobl. 2.5), Envio.ft.nlll f&roE srch s eil, r.orcEtuc, humdr9, 6infalt. wind
tnd biolic fado4 ac imponet ro nortd v.geiadon stuctue e@rcog b 3 ryps
(M6tik.t at.,2007)

Th. lile fm spenlm idiclr.d rhlr t.rcphyrA w.E donjnor litc fon cla$
ard micephyll dohi@ted td.fsiu cl8sd,

t38
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5- aotrit - c.tb - AMu coDDliiry (BCa)

The pBnl study coNtars thc v.gerttion strucluF to th. ed.pnic .nd
@idiIioN &d p|opG6 po$ibtc @togi.!t .rpd..lt6 for rh. ,mpDrcn .l
Eso@cr dd socio€oromic @nditons of tJl. ,@ A lor ofqolt hr, bei
Mittct a at.l20m)tsindl.l ar., po0t ud D&di & [.t lL( (2000).

I39

This sr.nd is tdred at Cumrush Dchri will) lE00 o sltitude. tr is dominrtld b,
t aetit lw@ (tv= t56.9), c.t!6 Mbdi' (rv- 121.3.) rid t2vrcB ditdat| !v-
114.9), It h *.st srlct ed h.d 29 Co soit cop.Etla, r"o, a,&a (tV_ 95.j)
follNc4 by Cotta honMi@b (tV- S7,9) (f.btc 2.t,, wE orhq Miar.d

E{viDM.Mt d.t! s @rd.d sho$qt lhlt .n cnFdruE wcs i. Cumtush
Dehri 86,4 f{, pAR liShr 664 uni/m^2s, tqf wetn.s t2 (Lwl dd $te r.diaio.
@ivEd by rh. hlbihr wB 1325 Wdn2, Th. wind ,p.ed wB 6npn rlbL 2.5).

ChamophrLs dominaGd rh. lit tom spetuh ud micrcph)lt *6 doBin&r

t- B4b.d, _ radbo!tu _ clnonq coDD!ry @lc)

ln tie f@r hi rcg.t rioq nrh a@ stoF of Cunu,h hils d t2Jo D
.rtibdc,w6 @npoed by rhc dom in.@ ot Ber'jti, t @M trv_ t32.2), trdisoIera
hz.trcntha (lv= 107.6) bd Crb&n d$rton (IV- 9S.t), .toi| \|tlr popatu i,diq
(ly= 12.2), Aitt llhs atti$itu (rV- 62.1) md p)ra co,u ft6 (tv- 62.5) oi $e 30
EPoncd 5Dei.q 2l w@ h.rbE I lhtubs .nd 6 irdi lte $it !onp.Fl@ w6 2E C .
olbtc2.2.l).

, 
BiotoBiol specl|!6 dDsld lhd obrcphftFFn G3 Or,r%) dmiD|.d tif.rm €hs followed by cryploph!6 (23,1 %) lnd n.iophytr (46.7 y.) fte

oom,n&t l@f fo,lr fo o*Ed by nimlhrl (30 9t), Thc trunki&jtu tjfc foh
spect4h h hainly of h.micq?!oph,1a lnd $. phancroph),ta, Thc fomdpEwiling in lh. sire wirh opcn phrsio8jbmj6 ed thc tdc. in thc ctoscd
phlsiognoniesG.datu& M.nins,20oj).

2- Be.bdrb Ltir - etuau colDu! y (Bce)

Sl.rd 2 is coopo$d by t6 pltut lpeics irctudinS Z h.ro, lpccr.s 6 shrubsltt 3 tE sc€i6, aerhai, I,e@ (rv= rs6,9\ C.lris ast,ati, lt|- t27.3) 4d
8urc6 dtldata (ly= \4,9) w.E doni8nt. MoB otha {tv- 51,7), Stu@u



Chrp6 4 {Phrrosioto&, or Cumf.h H ilt
Mltgu, ynk, th.lm lEnt, Rotu @phrlla ud pbcia,,,hq rcgob (Lbte 2.2.2)
wcr. .$ociaLd sp*ies, Hed!@os regc|dtion w6 thcrcphytic in noruri cxnibiring
ndimun nunbcr of sp€i6 dujry ainy s.ei.fi.ephr{ic, mbbph.ncophrlG
v.schrioi d@i..rcd whirc hielprrl (37_j yt,ar oephylt (312 %) rcc $.
lcading ch$es of lafsik speirua.

3- Babqb - prt6 _ erM Connurit, @re)

This st Id is tqred .r l45O m .ltitu& on srh sper or rhc !top., Tnc
h.hirrt @tulitioB supDond &d.,i, Iram llv- 211.5), prru .ww| lty_
t6t,36), and ot.M trcMa ltV- t3s.6). A tolllof26 phnt sp*irs wce Ecordcd
conhinine 2 | h.6s, 3 shdbs ed 2 tE. 3Dei.s Crd6b 2.2,3). Laae tom indic.red dry
ud disrurb.d vcs@td i.c r\cbrhrtcs dobind.d folloed by cna@pttrr.s.
Microphylted n&ophylt*cE dohindt lef foft 3pelrum.

4- B.rb.tlt- Fldb s,nr-Tt!n6 CoEblltry (BFr)

Bab.nt - Finbryg t re dmuniry ws sckjolcd al I5rO n o,
norrh fa* ofihc hi rh. @diliG le noin, Ttc *!E 29 spei6 rh.r includcd
l5 hcrb$ 6 shobs and 8 sFcjcs Glpectircg ii th. hab, shflb ed ,@ hre, Thc
soil cnFmruE B 3l C.Ii. dolnin&l !p*ie! wlE relba! r)rr,u (tv- 112.3),
Finbt$lrt sqw@ (ty- aO.1) hd lrvns swltua (tV_ j3.s) (ftuh 2.2.t).

This cl6.d M8eltud hod gFrq ptdt dav.Bit} eo Dd..r sreFrL Th.
vcg.l.rion dcpcndel on soit tarurq physiogjlptlic fcaluEq $rt deoh ed &it
chhiol chaEct ririB pap.mi.sis .? ,l (2000), ,DErrnr16 ,nh e?,6 y,
tonowed msph&.bpn rs {24.1 %) ad cryplophr16 6 (20.? z.) wcE todjngdas ofbiotoeiql s!.crrum whit. hicophylt (51.7 %) dd D*ophyU (14,5 %) in

$ Crtudon - Dqbedr - rhtw Comrrlrr lCB"r)

Thb $r.d had @ud.d hiU iop on *.sr sDecl ar lso0 m wh.d 0r loil
nDFaruE a 29 c widr dry habit^r qdirioB. (rabh 2.2.5). crtudon daclytor(tv- t01.4\ D.rbeht lyed (Iy- g8.4 d fhrhu kryyt@ (rv= El.a wcE
dominer l8 sp@ics. Ahon! t m ti eE hcrbdcaE pl,.r! ood 4 wcrc shrubby
plels, T@ h)cr w6 misir8 6 dc na.d cxistcd on n pEc wncs cxcc$ivc



chapter 4 (Phytowiolosy or cumrush Hilh) n rrrr, *a oiJ"llrm
cutrirg cnd d.foGhlion h.d 6o$d rh rE lays dd $c Eg€ncrstion i5 sercEty

th.oph',16 domjiar.d tif. fom lF.trum &d micopnyu w6 l.lding g6up

r. B.rbais - AM - Ite.r6 CoiDllity (ERT)

DurinS winkr, lh! foor hilt supDon d vcry poor v.Bd.tion dlc ro pDtong.d

,int r prclo8.d. Thc sL.d h.d 7 spci6 in *hicn 5 w.c he,h6.nd 2 wE,hrubi
Th. lading donaodt +.ci6 kre Sqhtn lw@ lty- 269.2), Rand h8talu
(lV- 125.5) .nd TaEetes erecta (rv= 7J,J). Th. r$ocilrcd sFci* found in lh. $.od
erc RtbB ltuitic*B, Co,t 2. @EPtia sd CtEMpodiun dtbun (r,hb 2.j,t,
wlter snls .hclte .lpn. ed b.h diwBily durinB Mmuniry o|lbtishn m
(C.yu.la dr a12008), Th. invod.r phil sp.ci6, whioh wcrc widcspEd in
lnpote.r.d .@i *@ b.in8 Eptac€d wirh deimd. for.gc rre and 86 spei6 in
por6cd lJ4 Annld a d., (t94E). ljd,-x of disir, ed ir5 Mponcnrs
cquirabiliry, 3D.ci6 naiu ty d@|l4! frch low .tlitud. !o high ahirud., The sil
tehperalurc deEes s $. aldMc inctws Dasi.gk er.t, (1999). Nalul .nd
hphtlic vcScr.rior n$ chMg.d inro m&thtfic r}!. duc io ta,g. sk cllrjhrion
ofoes( hnrd & Khan t,2oot). che@phllB (l?.t %) sdr nhbphrl {7t.4 %)
wercdonininl clees in biotogi*l splctrum,

2. Z6thoqt@ - Rqb.,b - Cd.n,( Cobrultg (ZBC)

This sr.nd 6 donidt d hy ?atthorytuL amand lty- r7r), E rb.rk
Itt.un (tv- t2J) tnd Cerch\! ctlier, (tv- 87.1). A lorlt ot? spccics includcd ,
h.rbs dd 2 shtubs wcft @rdcd. Mosl of rhc seics *cE in dmDr c@dnios.
Thc spei6 likc rzssr.r .rdra CoOl Ngptica, RMc, tutcu .N CiBirn
valichi \eft in dricd co.dition (Tabtc 2.3.2). Thc lif. fom indicaled dal
crtptophyl$ and Mnoph.ncbphyles wE pEvaiti.g clrss whil. nicophyl ed
l.ptorhyll hld (71.4%) ed (28.6 %) clcri*ly.

3. Aladthu -C.nch& - Diotprrs Cooouitry (AcD)

,4ilanthw alti$ina lty- 169,4) C.Ehru .itiut, lty- 96.6) 
^nd 

Diosrrru
t4lt (lV= 7'.4) domi..rcd rhc @mm!nil, Tiis @onunny @ sutpo(.{ by j0
sp.cj6 $t'ich @mpried of 6 h.6e@!s tsy.t, th. Bsrb..i, t .e@ .nd I speies
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*@ lr€.s (tabl. 2.3.3). Alt sirc chrs of lifc fo.n w@ @r jn orc s&nd indier.d
mdurc ccosyst m, Micblhy w.r tha domiret otss lnd conlribulcd (40 %),

1. Pit6 - Debng.da - Ceb6 Cono@iq CIrc)

Thc doni nr sp6i.s of tlE @mknairy w pi"s *.ttichlM (tV_ 256,7\
D.brce.tit talbihtia lty- rg',q un CcrchN .iti@k (ty= t34.2). Eigtu phat
sps'es wcc Ecorded in lhis onmonity (Irbte 2.j.4), Lik tJlc pEvro6 @mounnyi
lhG stand hld !l& eq@t @nrriblrion of ah ola! oftife fom sp.clrun, MicDphyI
@ doiunr .tr$ in te.f fom sp.cLln (62.j %),

S, Ptua - Indiso!.n - Crsodo, Condudty (pIC)

'Ir'n @nmuiiq wF 6j.btish.d h d. rop hil ed ws suppon.d by 7 soci6
includcd I frcm herbmeous layq, 2 fo6 shrbby layer &d 2 fbn tlte t.yci TtE
|,"di.E s.&:t* wrc pirc edtichiM ltv= 247J, kdi4olm h.nanhz ltV- trl3r
tnd Cr@don d@vto^tV- t!4t. the rpcc,es sw dominonr mcmbeB of lhc r@d
o. rhc b.sis of inporura ht@s, Biologiet ,r..cu6 indicqrcd tut ch&tuphlra
and nonophscrophtLs weG dominol tife to.m des ado hic@phr w6
rroninrr laf fm sF.!!m.

Edlpnic C[rnct.rtrtis
Nl|uht h.biht ctrr8.d duc o gowing humd popu,a&, hBponation.

Other prcces rcsutts inb @eLbtcd biotogiqt inlbion h6 bc., @urim thc
@rd oKr (Tuhcr./ ur, 2004i Shuah./,t, 2Ot r). Soit is d irponq,,h; hs
ruhirin d li& on aih, il atso hclp rhc EDwrh of pt.nB uar rvcd hund
conFt ion, S.it e@ is limir.d &d ir, cnoiol sd physjcrt p|lDcni6 ,c
controucd largcly by chy ed hums {Brcknd & Brad, 196?j ShMM./ a./..
201D. V.g.r.don .te ch.ns6 rh. chmiel ad physiql pop.ni6 of soit. lt
lmpbvcs rhc sil srrucrcrc. inrjtrntion 0.d Frcwn6cbsior, Scvcmtsludic! d@ling

vcSetlnon fton dircrcnr !86 ofuc region have ben siricd our len rnc
(DE./ al, 2OOl; SIcu4 t982), The chltM v.ltcy povrd* hohe lo
nhber of plant aId oninat lpccic,
PhFichqiet .nrt)5h ofrtE Co(to,6 Hilts shokd $!r srand,l, ll.Id V hod

6oin habi6 condirions uhile $!nd IV *s dricd. Soit tc uE of 6Lnd r, tV Md VEE s ty tm atit jad lt tud l had sdy .tarey ton {nd sndv
Especnvclt fTlblc,2.4), SortpH unced 6.1 olqd t, ro ?.8 tjl.Id vr, Indio n;
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that it chdScs frcD acidic to.ltltirc. Srsnd I h.d n.!hl orr with pH 7. Soit DH
innu.Ms rhc ..{6ibitjry or pl&r nurriar and ,r is a good 3isn ot roB tsi;tv
LBlack, 1068r, pH vatu6 mgcd irom 6.t ilnd l lo 7.S a,:hnd V. Ov.d;
hl8lsr tH s @!tt d in cuodlh riE, nrt, tug. or pH wG E@.t.d b!
l(na qrr and RoMl t2ot0). Hokv.r. h,8h pH !r. {rndt may ha,c ben duc;
low org&ic o.n* &d llw d@po.irio. of su/re tit|.r (E $c y.6 Sahild
cslhs peiairins ro lh6c obes.rio.! w€E atso Epon d by Rrjna (t9s8). Blckn.n
dd Eody 0967) ad Kogtlh ed M!pl. (19?2) h!rc EF@ t@q pH v!l!6
during dry se&ro. tn 8cn ul soih .l rwo shnds i,c. shnd sr.nd Iu tud lV qerc
&idic i. natuF, The 4idic etuE of$il se.le qodcd by (Kab,2(lO5) in gnz.d
md h-gE d bjls ot w.sicm Hitul.y.. Soil or8tuic nalGr is otu of tbc mon
si8nificqr eil @hpoMts alonS *ilh slbili2in8 eil srru@E ,irr huMizins
in,ilttrtion ar. Sinihr obw6rio,3 in .@od&a b fi. pEscnr srudy qcrc ate
rcponld by (n!*wat & r{vat ( 2OtO} Kh.*w.l ./ a/. ( 2009) qd K!o& d? dL

1r1,). 
u,*o'., @ndrcdviry virj.d rom 0.06 G!.nd r) lo o.l2 Gr.nd lv).

::::r:."** rused n o 02 lo 0.4. o.s&h mane.ls wB hieh h d.ndIl,Iv ed v. tr wb row in srad rrt, Nnrcs.n (%) Ms @ord.d row in situd I andhj8h in stand lV. Slb€.ia (2004) show.d tha rh. sir i.fjrf is rl,c hoi,oejMhoral frdor in Esci.r,on d.EroFdr. Momrcr, topos_i, n^ ind,*,

::::' :: 
e'd @nmmr'' diu rbuton. Bque @posEphy dr*ts eir ru .,4pr.,

lopc aFd dd mi@ ropo&4fi, wi !fi6l soit dDuqhr !r,"",,,,,r 
"",*"i"li"i;;; ;;#;ilil:,:,ffi ll.::l :highd rid. h.e paElt.t lo dE findings ot Lydu (20t0). phojphod, {%) atsouned r {sbid Il) b !h. hisher in stqd t (?6 %). Exchrngqbr polrsium w6@d.d higfi.n iD ned u d top6r in sLnt I & v.

rtrd.r of Stnlt.rt 0
Disturb.rG e n.rEl chls in. e.ics rhd hodi, rh. tcscrlionsrftdE.Simile,r, inde^ dd.mrtu! rucnbl.n€ mong ft. h. pranl @nmunn)

, DE r $oqs th8r dunnS +rins spqr st! ds tt orn sbnd I, snd u md end tlErycbs.ty Es.nbt.d with 9? %lnd 8lyo St votus, Srands llt& t, tv & t, tv & lr,tndla i, old ilrg6 of lh. srlg5ion, n*y hd tS bd@n 26 , 50 Srlrd v &
III' ry & lll, V & llt w.E in hrc ahges, Wlli| c $rd! V & r qcrc o nt, 23 lr sinit^l
4d borh hld sho*.d @1, 5t|€6 (T.bL 2,6), A hign d.sr of disimilairy of h.66
and cB.s in such tand !s.! h4 b.cn repon.d hy vena dr,r (2005), sha64m er



chop&.4(pbno$ciorosyorcuno'hHilk) tu*lc*dDi,lf"io.
al., (2011) ale cF.tcd sinilaity of t5.3 % i. softn r ed t,jy. in winb

Sunne apd did nol slDw ! !o@.ri.l ialul Mmuiiy. Orly two sllnds

i,c, Il & lll and V & IV rcE in lite $agd whih .U olhF hrd showcd mid sllgc

dcv.lopncnb .epl slrnd V & II d.r @ .t 6rty irigc. lr hsd 25 % SI valu6, In

whter ap.{1, srand II & | ed v & tv {crc in larc shsc and had ts vatucs b.i!H
tl -76%, St rdi lV &1, V& I *w in dly srrg6 with t4 %SI vdu6.

A tobl of 80 pler sp6i6 s.c co!.d duing sprins stEt in CuGh
Hilh. Eloh sbnd r.nsed f6n M.ll.sl numb.r of tt ($ands tr & I|l) |o targcst r7

nunb€s (srods I & Iy). lr is obtiour djr i.nd I lt rv *!E lstcd in op.n @
wher. sDeic richnc$ {s hid ss @npaFd !o oth.r sknds, Tne djstlrbo.ccs weE

d$ low in lhs rLdh, Th. rl,.ds ll & lll hrd low speie richrs (Ort6 & O.jt6
@sp@tivcly). ltc6c sr.nds w@ subjalcd ro disturbsnG sloh s l.nd sliding dd
tood. O.Fclly, th. {cd* ichB in sprinS spct ws jntcm.da c h.rwM
snmd and vinrd oabl. 2,7). sp*ies divcGity b on of the mGi importsr
dmc&riniB of ! @nhuriry dEr hi.as ir.litiry ro d. @mmdiry q wS.btion
typ.. Thc nalurc of Dlei @nnuni9 ai ! pte. is d.cmin.d by orh.r speci.s that

3bs dd dcv.lo! in $ch .nriDm.nr (Blis t 962). Th. Bd.nt srEoE ofs@i6
.r borh sit6 indiolrd incMing tN.d i. rh.n nuFb.6 nosrty dlrins sprins and

sumnd s.@N. At a Eaio.t et., Dafcru of s!.cis rich6 and simildir, os
ahjtdin.l sEdi.nrs wcrc hishly consloi. h all Egions a decti,! in non-nitive
5pdi6 richrc$ wirh d.utd! @nfmiu rh. lrlds pEviousty Epon d fiom
individurl rcgions (Maini s, dt, 2009; pauched d ,1, 2OO9).

A !0Ll of l2l pt&r spek 9@ @ded ia s@hcr 9etr intiEcd hign
etcci6 chr.ss and explaincd roloml r4i.rion, Sjnit4ly, siands I & lV had shown

muimuB spc.i6 .ichn6r (0.8j7 & 0,703) whitc Ira{t It & ![ hrd 0.153 & 0.6l
rcspectrv.ly. A@ h .loscly fttdrcd b fi! spei6 richne$, rcmpo.al chln8cs and

aldio md lellity aljo mn r! tor.

Wint r rspcot coms lery low S Elu.s thd all olh.r sper lnat qeR $udied,
C@t!ry ro $. pcviNr .xptmriot! sLrds I, tL tV & v hd 0.4 0.4,0,2 .nd 0,2
vaks anc werc moF dposd lo drcoghl &d chill thd sr&d l th.t hrd lo 3p.cics.
I n.fu |nar €nliMcir.l f!.1o6 !L!o dctcmin d stEi6 richn6. Thc &.tinc in
richness in rempdoi. eeiors may ate bc ehted lo tow rempeBrue (Mdini 4 at.,



Chpr6 4 (phtowiolos, ofcumnah Hills) R6ulb lld D$lu4s:ioi
2009), (Ali s, ,1, 201Oj Jakobs €? at,, 20 r 0) rhus, th. detine in sp.cies richne$ wilh
incEsing .lcv.rion Eflats difrcdnS dvionn.nLl gndi.nls in difr@rr EgioB.

Ildd ofDivcBitr (Ablld.rc .!d Eyc!.e) &.1 Eqrti.bitit'
ft is u*d lo mduE sp6i.s diwBiry jn a conmu.rr, lt s u*fut to

undcRt rd noE abour @nmuniry ,retuE, Eir, Dd comnonn€ or s sp*i.i Th.
divcbity of srlnd I ws highe, rirn sknd lt .nd sinitarty cquirabilily of sh.d I
iftliotd rl'.t d.DnK is hi8h ant ipei* rcE.hly djnnbuLd. Slrrd V had also
r.9 varue ot diversiry ed i, m@h highcr lhs sr&d II, lrr dd rv. Thl aenncs of
sran'l v is ale hiAhcr. $&ds III & Mad shoh towcar drvcFity vltues, fis
st nds h.d also lowo sp@i6 richi6, Tn.y rlso @unt d fo, lowc, .quiubitiry
varucs. . .omb6 of f.croN EpoBibt. for tow div.Firy (t h€ 2.7).
ln $hns bpeq Bpe wuniry h.lt rh. hjghlJ inct of dircFiry, follow.d by
BIC comhuniry dd CBT coEmunir. It is evid.ni fron Tlbrq 2 filt lh. divc6it,
@ g.n@tly high in s@md. TlE .quibbitity of nlnd llt ws,t$ hish ed I m
lo* in BcQ coohunity, Th! nqimqm qouDr ofrpeb! dunns 3pnns ud suhmcr
sson could b. due !o cvailabiliiy ofDokruE pbvid.d mosfly by raini o.d rhbuen
otl'er cnvibnmcnr.l f&toE_ Simjl& ,rcbDTe of ob$dotions DjmEd b dc pEer
sludy *rs also holiomd by Shamo & Updhyay (2002). AM!tu .r,/, (2006) in
trE !l!dy Eportcd linit4 f.ciors croruibtc tq (F varj.lio, in sp@is nMb.r dd
dilc6ity, Thc spccics dileEiry in th. pEsenr shdy r$8.d f@n t.25 {einler)1o4.48

'n 
sDnr {d lhB.8c6 snh Shlm & Up{dhylya (2002, wno cponed a nng.lik thc p@Dr study, Conplrniv.t, But!, ofshonon divcFrry ar borh ,iG, fa

wirhh rh. nnge of Oe sud, cdicd oui by olhs wo*$ (tnltaka wna e! ol,, 2OO9l
Yidlv & cupb, 2007: Kh&t$al .t a!,, X(I/ti Ki* d at., 2tJ04a Sh,ne^ et al.,
20ll),

Pldl div.Ejry dd ir, dGribqrio. rcE vcry low in winq son, r h. esutrs
Evalcd dd slrnd | *Fric6cd .bop1 s..sot .nrg* .id n ws bldty jnnu.nc.d
3s r hdd shown low sp€ri.s divqsity md hd vcry p@r cvo distibution jn wiile.
!@n. t an.ibut d hign spei6 di$ny .l ! sitc h.vin8 hiSn Emp.atuc du. lo
6lopc asp.cr cnd te$ !!. covq. Hcncc rh. findlnss arc weFmarchcd wnh our
cults.Tnc stald V (ptc @mhily) alb hld low divcuil, witn un vcn disl.ibution.
Thc chrng* jn envjeMolll tulors, Edlphic, lstitudiMl dd lrtiudjmt chan86
accounr.d for lheF v.rillions.
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It is quorae ofrhe iorot ofrlE fE{u.ncy p.Enlagc ofall lh. speie, in rhe

commonity, Ir mtus 6.t higho rhc frcqrncy !.,.!nrrec oacacn sDG.i6 ed stul|r
$c nlhb.r of ipondic .pai.t rh. MnhiV wil b. hotr m.r.r (pi.hi s.mc i,
1948). Tlblc 2 r€vslqd $dr BCI coBlnurjt, (srd lV) js nor matu@ with 5?.1 %
MI (o.nriry i.d.x) vltu.t foltokd by Bpp @annity (sLtd m) by 49J v||uc in
rhc 5pnns s.en. Th. tcs mluc slo.d ii 0 which hld Bto @6mu.iry, h $cns
th Ml incErcn *i$ rtritud. md rhcn d6|!s in sbncs tv & V indian d
disrudoc.s lh.t t@d.d 10 th. ihro$riry of thc lcolysrcn and oltim.cty Eiult in
qrincrio of ip*id Sinile lnnd s o!6a.d in emlr noa ht ih. % of MI
vsrucs dcclin.d dd h.d to@ v.tu6 fie spring, In winr.r specr, a3 $e .cxvjli.s
be!h. @ ud rhc nM $o*!d |nd. higtF 6!qumc,, % ed s!!trd tV (pDC
@nEuniiy) h.d @.d high6r % i,c. 62,, /., Il ws onty cmmunny tnar is hjght,
naruE 6 rhc sson p,lceded! rhc dinurb!@ Edlc.d (rabb 2.7).

consr&cy rdbl. is ued to @Nluct oswido r.btc. Ctubrcy i, sprins
Bpct rho*ld rt!. mon tpei6 r.c re in jt !.t t, U .nd n, Mo, otln! ,FciB
ere pF$nt in dN I is (l - 20l.) foltow.d by cts ll i,., ser@n pE$n. st ndlv hld thc tigh6i @nstlmy d6 V. n nor lhlt oo't or lhc spftio kE
conshndy pc*nr i,c. 80 - 100 %. Ttc whol. spcct showd lnar sbnd tv is
h@o!cn@s .nd had hrdc rlE 8&iaIon which i5 the bsic sn or vcgdlri@ {d
is .bstEctioD obLrincd f6n nunbcr of tisrs of sFctc, non e|.cr.rr si!.s in th. fi.td
(KcFlrw' | 9I), h s6ma lsFcq ihc rFci6 coBr,@y hd .le ,inibr lE,rts.
St rd I sho*cd 6@ndiig bch.vior i, conshcy cl6sc!. Mosl of lhc spcciB
bclon8cd ro Ih. ct s I i,c. l-20 %. \||||ilc $,d It h.d std@ @6rMl ct s will| 2 |
-40%, All o!h.r stud. had sinin.%ad most ncob€6 qurEd in sts tt, winrcr
ap4t, sbd lV .nd V hld nd of th. plonr sp*i6 co.s!&lly pEenr i,., ctB v
(80 - | 00 %). ODly $mc m.obcB *ucd in cts It i... 2 r _ 40 yo.

D.ge otAoDogctrGtt!

RNtrs in Ta6l.2 $ol!d diar srqds
e nomogenaus rccoidirg ro Raunki.er, 5

spporr.d similt cl)muiry doc!& &d

146

lI dd V wE closty. icd dd nqrb
iaw of t quency. Slond! rr aod tv

h.d irL.ri6l .d.phi. phrsiahqiot
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In slmno ap4i lrr sllds weE hdcoS.n@us
.nounr of pBapii0rion i md@ mw sF.ies i.ro $. nsnd

t41
Retulrsand Dkcu$ion

In wrn.r l.e'l slrnd I clo$ !o Ih. w.l.r chr@l &d 5.[hnn6 suslain d
sohe drveEiry al tow altiludc, The iopogryhy ed stopc hld atso pla'€d irs rok b
brins hohoge.eity in srand.

Rq.ne..rior opdt,

, 
rD spnns dsper, .I sbnds compria.d of I o rN sp.liLs in which oty gkE6

,//od @h.d ro d,e cl6 v otTabtc 4., to|joscdt y l,ihu! te,ti.hi@tM 2s ptui
rn all .halykd srlnds. lts dih.Lr sch.d 75 _ lo0 ch. lhjr sper o, Guhrush hitk
dohin.red by O,rD,, foFst. l is dry sub r@picat forcsr.Ii,,r rr..s w.G tound ontJ/
in 4r ..d nonn sp..r ofrhe hil. DiMcr.i class idicaled rhar tdGsr h.d n.inty
Qu@B res tud v.G found ii djtr Eir nrs. of dieao crals. olhcl ri.
rF.rcs e .nhq newtt hroduc.d or dn iftd s eiaGd oN. In sumh.r *e$n,
Q@rca bat@t had inp@v.n tt il @ud!d h Vt di.nct.r ct6. A, dcsiH insrlF di$ssioi. th. dly @urEd O4E6 focn in rhc,q hrd ,mc6.d fo
rol(l: ht ro r|! disctue. Suggt,ng tud rudtss cutinS @ rorn c.ub of iBqunctron. A robt of 14 fte 5p..,6 kE relod.d fmm tmr hr to lop.il. ohcr3if,ni,isnr rc ap..i.s includ.d C.r,i Mltdh, Aitarthus olts,iha in.rtv *t!d.,Qwtu iEM 

^nd 
*ldtu elba.

rvhts sasn h.d $wi dar pd 16 bato,t, pib *attichiao .nd pitus b,burahji
had showed sig.ificergrcfihduring niny s*on.

" -., 
Trbl.a.6iholcd biohEsof dilfeE.r spcies,n vJriuu! o5p€cr ot rhc ya, tr

's 
4ient rhat rrdiPda Mh.m had high.j vdu. oa t04O ts^Rr,( in d slunds inqDiic s@n. rr w6 fo old by t Msittu ciedate (26ru kc&;cbrc), Conrzt4etpr.a 

,Xdhtum 
ud,1t4a b@@m h.d 2240 tg/h<raE ach. h $ruhoy t.ycr

:::: ,**' 
had shwn hish p*(rivicD (]4210 k&,h*rd) rohos.d b)

:j:,j::: '1"' -:::: ,,.mG or rob00 r84('J^ x sos ,uo,cJ br@Wit: ttrlvnd t22ot' \Skcctuc), Ihpkttn de rtu tt2rho rg/hu(hrc, lmt4^w4u: ttunu\k | | Za4O ktln$t6t)

_ 
ln winrq son, Thefu.ia wrh.tu, !,eetiturt orunbrc, ttadbdiun

onieiMle, Dtchtuthiun a,krldr.t 122760 tj|kg'lcJ and coawutb ?rytud t8OO



ch.r6 4 (phyosNiotoEy ofcumrush l{i[s) Reutr,*d DhJ,]sssior

ke/hftlarc. Th. shrubby hys nid oho $hslrnlid y dccR.nsud b,oors nrtntrcrtun in

TIE rbovc 6ulb hrd slDM rhll phylolG incqs€d in $mng fouo*rd b,
strins od th. ultim.Lly low Drcdsdvity @d.d i. wina, Shrubby ns w!
lZ37 kg/h€trE. For B..bcdr lyeta lolFtd b,, Xanthi@ ,t@iw J0544

C]sifi oriotr.nd Odi!.dor
Plant sFcies wilh inrdllne vatks in diftEnl s&nds in veious $pecb ol

rh. ,sr wfth Glation ro cd.thic chaEcrqtrics w.E aMtrz€d wirh D€tercndcd

Corcspondqce aMlysis (DCA) rhh id.nti(icd qlult r oa speies j, odinarion spac.
and vorifiFd rreups ol sp.cica, tt h{d stNwcd coh$cN} wnh vcscralion. fhrcc
diftcrent diaEmms (Figs. 2,6, 2,7 lnd 2.7) wcrc usud lo show rhc (tariotrshi! lnd
cBdicnt be&en lh. difeEnl sr.nd!.id ro dcv.lop r.lalio, bei*en thm_ ln Fig.

2.6 dislribulion ofau studs .long dis I &d ais 2 of ordimnon d€s a@ grven. ln€
figuc demonsriled a esdGit ltong odin.iioi dk r {hich @utd be Etarcd |o
aldtud€ and sloF oi d8ht of ihc f8u6, Tfi! sr!.ds on qis 2 rttard ro habihl
@ndnio.s with dry dd hoist h!bir{., ln aU de ssialiast $e stlnd lV, V ond

vl wcE cakulatcd in sumD.r s!*l Tfi.s @mnu,ili6 had high sp*i6 richB
.Id itu.x of div.6iir, Th. noistlF ontors s.E lte gE tly ditfcnr rhe odd
mmoun ics The 51.rd ttl cmmunny ws t@l.d in hjsh dinu,n d ec or nid hi
wh'ch had hume *rlcm..r5, Th! commlniry otfi. sl&d is Don.I6n 6m el ol
lh. scnds indicatins winre. spet on rop hi _ Thc ctimare *!s vsy inrens;
r.mpcmruE w6 row and only Diorpl8 *!ki, An.tath^ vhid^ and RmB .llntah^
rirund in shsdy side ol@cl ridgca,1.hc p!(cm diskiburion snowed $ar rhcB aE
generally $re tinds ofveScralion touDd in 0[ asDecrs otrbe year in Chrush. Thc

8rcup I compried of (sland 4, 5 and 6), grcup Gland 2, ? ond s) and Smup tU

Grsnd lll & lxr. lr *ar ibund rhat ficr wR:i8.ittconl orrTcFncc. in ,hponane
valu6 dd olho soil Dhysi@hemiqt prcpcni.s orrh.@mDu,ilics. Han$n & Jansn
(1972); Ali e/ dt (2004) dd Ahmad 

'1al 
(2OtO) nudic ot$ supp

Thc DCA grclps Nft lle confimcd bt rri8.2,7and Fig 2.8_
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DhaMkot Bilh sn@t.d at 140 4d O" N lrd 720 48, O" E, lb cl.vation tu8ed
lom 4760 i(l4som) to 6,400 n(l95om) 61, lr ws rt& divided inro four sr! tslnd
6ch staid w$ slcdd .r dirl.ne of t00 m (l2E fr), Ttce w.F Khcn Chiu, pccch

L!r, S{idra Kh!d{a8 ad Dhs&t. Th! h.biln ,luruE rr.id ftlo moin mn ro
dry. Thc hills s!€ts w@ fM vcsr b Nodt W.s. Thc stop. of rlE h.biral.l$
vei.d frcn 200 b ?01 fu v.8.raion h.idr.l$ wkd fFn 25 n Io l?0 n_ Tot l
@ver wlr in onge of60 % ro 95 % dcpcnded o l.mporr vsi.taohs. Thc @ is
und.r $wE biorjc ..d .bio c pBuE, Ldd !lidin8, r.np.mtuc flucroa o !.ilDrcB chdgs in knFEorc totn i. emE md *inrcr. nev, peipir.tiq,
l'azing cu{in! rnd prunina 0e involv.d ir ltE d.fd {ion or nduht slruclor of

r. ltldtt6 - Morc - D.bnE.d, Cobdui.,| (AMD;
Thb coBmunirr ws ?sbbtish.d al dcv.ri6 of 4760 n (l4jom) 6t in Kho

Chim The hobihr condiriom seE dry on rhc rer spccl or rh. Dhamtot Hi s
mrking 20r nopc. Tolltcover oft. v.g.hrion sr5 E0 ,o $d m&(imum vcSehlion
h.rdr srr 80 n. A |or.t ot | 8 pt&E s.c Gcord.d, cohpni.d or I I h.dr, I rh4b.&o 2 h. sp4i6. Th. dobimnr qsi6 v.ft lritdhd otlshp{tv _ t? t.8) .ndMdh ,/bo 0V -r28,]) in uq I ar.r. D.b4s.!b ,.r^q!oti. ttv -rol Nn Bqb.ri,

,r.r and c\N.hn Ja.rylon ltv -63.6) Lnd poa@k (lV dt,5) h heb.eoc t.y!i.rr?,?r&, a/ri$r,k is or doric sDr.ics nnd*lcn{l.d lo or t"tt .* 6it.1r,T.btc.1, r.t), sihit r findit, wE arb obbincd by

-".': )"'11*i Kmavic d zr' rte73) somc or,r" lrurris rcporr.d .nrl

l"*,"i 
,:,,:,1"" 

"* "-r.3 
h {toqurc o.Er.rotron (Adh}ai.t zt. ,sez..lem ?/ ar, 1985) HoEv.., Itri ., ,1, {roEl) srErs{t ox s@rogy and $,t5 olhabih tat my br|ng fa gMcr chssc h $c did.iburion or vcgcration typ6 thor

.-_ . 
R.sulG in Tobtc 1,, d.picrcd !.vircrhcnlol ch,rehisrica lh.r h.vc . rclc in

:.:::":ll::.*- 
,**" rr incrldcd !r GnFErurc shrch w$ ea 5 "F,Dmbtnodiqlly eriw bd'arion (pAR) u, @dcd 690 rMhA2S. lr ecuftd in{s uyuc Enec whrch h vcry good j, rb$rpriq orlshr b p@du$ n@ tor,Motrlurc inurioundinsotphnE ws I3 Lw. Atir i! ctsrud tmm.t.lhtc J.4i hdb,klm3 mo6i, x es 0n orcn asp.cria und 4NivinE t65s wuuhz ehr rudilion.
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Rcloriv. huoidny Gordcd i. rhe st d sat 62,9 %. lt t d$ a que of moisruE
.vailability in rh. !s.   aqttc blc4 wB bto*ira wnh 6nph in ost dierion *ilh
2650. Tbc clIels of cnviDnmeDtrl r.croE on strucruN ot v.s.rltion hrvc bsn
3ludi.d hrd $m. Eluttl (s.mho ./ ,1, 2005i T.trss sr o/.,2006). Roinaa| lte
imp.drnr aId changG wsehrion slrucrlr (pcdd dr ar, 200S).

Qulirarivc Mm..r of biotoSiet speton @nsi51.d of cryprophyL.
(rl.5y.). loltoN€d by Ih.ophlre (26.1%) ed dnopn.neopnlrs (26.J%).
Cryplophtres Md lh.bphr,tcs erc d@ina ii $c degrad€d aid dbru6.d habibrs
(Dumnid/al,2010). Lcaffom sF.trun indiol.d rhal tcprophylt (t lyc), nanophytl
(ll%)ud hicoptylt(26%) w.F ddi..nr ctrs. This js w. cofttar.d Fnh dry
climric codnio. &d l@ p@ipibtion. Th. n! tatdos wcE I$ Eport d by
Qadir & T@n {1987, lrgl lnd t99t) ed TGn & Qdjr(t991). Dumi a ar.,
2005 al$ Epon r' similar rcnd tu plo,b in Ho,boi mngctand. our resutrs agEd

2. Ail.dth6 - Mo"n _ tdtgo!.rd Conhurir, (ADl
ADt comnuniry e6 BLbtistEd in pcht& .| hcighl of jO$ n (l5r0m).sl

on nonh resl $pcct oa6. hi[. TIE habiur is l@r.d on 700 stopc. vc8d.tio, cov.r
was 95% lnd h.ighl wis 85 n. Tiis corhuniry lohprhcd ot 18 plant spccics in
which l2 he.ts, I shrubs lnd 3 rcr t]e sp.cies,,,!,ll/,/,ff ,raxt, (tv =162.]) was
dohi@r sF.ics in ue t^yq, Dodowa vis6a eV =|l0.4) ,nA ldisoln
h.hanthd (tV =tl?.j) wec doniMr mmbc6 in shohoy |aye. p/d.redr6
rr8,r,r had 0v -7t,8) in shrubby tlyer. Th€ iopon,ft nerM&s hcmb€6
in tud.d Poa dmua (ty =6i.I znd c,,tubt rarya (tV =ri,.4). Some *olks on
Fl'yr@iologj/ {R.th.o €r al, 1982; $x.na & Sins! t99?) dd popuhrion srtucrurc
(S!&M e, a/., l9B5j sinsh sr al, t9E7) oaed.i. e ht |ifralay& 106r rypes harc

An .nviern.nrot tlclor tikc at tcnp.Btue w$ 92.4 t] amt rcl0rivc
humidny ,mit d in hobirat w6 t6,2 %, rB a@ is wc soled to, exblercc ro
pcrish 6.ir ljf. cyclc s pAR ti8hr (7t0 rMhA2S) f. jn 6c( mnse ro.
pnotosynrhsis. Radiaid (1450 W.rm,) tucivcd hy rhc sirc rs mximum and h{t
d.plered noisturc contcnt which nade fic shnd dry, rh b,f wcucss notcd wos 0,
indiaring dri.d habir.r. Wihd wis slilt,

- 
Th. biotosicat sp..rom in ic{cd rhat $@ph}1cs (ll%) dd chamsphyG

(22%) wcE Minm ud rh. v.get rion is 6led $.D ch.h@p[Iic, TL



chaptcr 4 (phyr6eiotoe/ ofDhs*oD R6ulrs ed Dislj:ion
Oercphla6 and cho@phy6 indicrr.d high bioric pEsuE du. to 8rdins oId
huhan i .rfcrc@ whilc ch.mcophtr6 chmclcriz.d th. cotdd ctid.t..nd high
alrirud. (SEun - Ah.qer, | 932). M.in rhFt !o d,. vcSctalion cova is 8@ing and
humo. .rcorchmcnr ud @loiarid in lh. witd h.bid, (Sh!t & Husjn, 2OO9).

lrplophyll Qlyo) .nd micDphylt (44%) wcE d@minanl tef th ctas 6nt ir
alsD rcprc$.Gd dricd c.vimnmcnral@ndiliM_

3. Ailuathu - pt..tunt B _ B..b.rt! ConDrDtry (APB)
This conmuily w.s dlvclopcd sl ahudc of,450 n st. This conmunity

exki.d on *.sr.sp€cl ir 6Jo stop.. Tfi. sit t mFhtuE w6 tt C.id coto, ws
brcwn. A rorat of2r ptsnr specils wE rdord.d h which B phn!, weE herbs 4
sp.crcs *E shobs .nd 4 spdils eE trrs. Th. hsbibl xrs d.i.d and ws
tuppd.d rry Aitadhs dli,jtm (tv-t17j) i te tars, pledra,th4 tuao,w
ltv=116.7) tnd B+teri, bse6lrv-822) EE domi@r spc6 in shtubby tay..
Oth.r as@iat.d sp€.i* inctud.d Co,t b ,o@imh lt\-s0.5), Ctuabb djw
(ly-62.5),lnpdit8 edsewonhlt (lv-21.2) ud Me ho ritdt! \ty-|s.2), The srad
ud a waler trcnch lhd p.optc sl$ u*d it to w .r $cn fi€l(ls. Thc plan$ tike
Scnpu, Cyp,s, JMu\ tlentla .nd p/4r,So sprcics kr. grcwing rhce.
vc3.hion ituctuE is influ.Ded by sit chrGcrcriltics (pcren c? sa, 2&rs).

^n 
.nvonm.nhl icror tilc .ir l.mpcmruE b 91,3 Fd lnd Etariv.

huhidny edd.d in labir.r b 55.t %, Thc a6 is w.[ s!,cd rdr *isrcn@ top.rish rhen tifc cyd. s p^R liSh (700 rnrn^2s) l.lr i. b4l mnsc tor
photosynrherh. Rldiorion {t418 Wa/m1) @dvcd by lhc sirc h naxioun and hod
deprcled hoistuE @nthl which m.& 0E sr4d dry. Tlc tqf rchcs noted wa I,
indicaringd .d habiht. Wind wss blowingwilh tmph.

, - -- 
Al 5450 n, 2t pt!.t sp.cies c@!ris.d oa nanophy (rl.J%), leprophy|

(21.870) and miooptylt (23.82.). Tic domin.nc. of nnophyl and teplophy|lr
indiorcd disort d cnvionftnr.l sdiiids. In bioloSjcat ,Fcrtor, rheDDl,rl6wcr 3 spei6 G8.09%), crypiophrld !n.,!d 4 sp..r6 (19,04%).nd
micoph.ncbphrlg h.d 3 speics (14.286%). DoDino,cc ot lh4 thcq,hrle\ ar$
EpEscnr unb.l&@d .Nienh.nl.l coidirioB in rhc @, D.rorcsrlrjoa soil
.rosion, ovcrsuins aid hum.n influcnccs Edu@s lhc m&tuphyjt, so lhccri)lc
th.bpht&s had @upi.d rhe nktB rhat wee nol prcviousty ecupicd by ptanb
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4. Pkdnnhu - rLl.hitb _ S.ti. Co&dulity (PAS)
Thb coomuniiy w$ l@r.d on 5750 I cLvltion on Et racing slop. or

Dhuqtol hill. Thc bbirar conditions w* moisr lnd soil rcmp?aruE v6 I I ,C. Th.
dom'drnt sp*icr of $. cohnqiry on $. barb ot inpond@ values *cfr
Ptectrutuhut rugosut {rv-2j9) i, shrubby taye, lo\*d oy Anekhia dubio
(lv=j35.1) in sbund la'tl snd ,rzrir drlori, (ryd6.3) m{ms @p c&opy covcr.
Co domin&r egiospcmic rie, sp@ic, imtdd,t/r6 nilidT r.ic6 NI^4ar.,
D@plu W llow nig4 and,i,ibrr6 a/ris.ida ctound ,l@ w6 Epenlcd
bt RubB el'p!tc6, Tagea, eE.ta, (r.li, codnand| M.nth. ,ridb, ,irlti.B
edgevadhii snd Cot tu bo@i.atr Th. Hidlayrn foar tcg@non resca lilm
rrcpical dry d.ciduous torGsr in fi. f@thilb ro atpire m.adow .bov. rihb.rlinc
(si4h od Si.8h, t992), Composirion ofrh. foEsr i5 dir.rcnr ind vlner tiom prroc
1o piacc beuus ofv.ryjnS bpogBph, such as pt.ins, t@rhilts and upD.. mounbins
(sin8li, 2006), E&nohia y.nd qvjDnh.,lnll, .h. natuml E$uB e r[. main
soue tor paplc b d r egioi (Rh ., ,/., 2OOa)_ ln addition, cnriromenlll
PloDGes arc paniculart notic.rbk i, this &gio! s a foo of d.gddation ed
dcpkrion ot rhe toesr reu@ (S!ti, 200r.

^n cnvMncd.l facror lik aii tmpeduE w* 90.5 F! dnd rchdvc
humidiit @dcd in habirar ws 52,9 %. Th. @ i, El su .d ro, cxin.Dc. ro
D.rish $cn lifc cyctc a paR [gh (6?5 dv/n^2s) fa in bqs tus. aor
pholosynlheh. Radiario (t22? V.r/nl eivcd by dD sn is m*imuh ad hd
dcphicd ooislue contcm whi.h nldc the ir.!d diy, .nc 

16l rcrEs oor.n 16 l4
hdicatins 6oist hohiLt. Wind ws blowing with sped ots nph in $ufi dircdion

. 
Fbm fi. datysin n @n b. conctldcd thal ...oph.ncrcphyLs ir8,7jy.) snd

mrcmpMrcDphI.s (12.J%) along d.Dp[rl6 (31.25%) kE rhe domind .hss
of liG foft. il *cos tl.|!l dc pt,.|l tik. ph.ncophrl6 rcrc doninDr b.toE
dcgradalion, D.gradcd rege!.tion uiD|liB lhcDphylic ed ncmr c.rptorlyli. rrpc
ofveeebtion (Matilq 1986, Rsn md Aiy4 I 99 t ),

Thc 16r fd6 sp@rrum dptai,cd lhst micbphylt 60y.) lid ianophy 0l%)
wcE lcadinS in lhc ea which showed diskbed vcg.hrio. typB,

lrl
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r. Rubu - M.ti' - rndgoln C@Dwit! (p*tr)
Ar 4?60 n, rhis comnuniiy ws prenr. Of29 E.orded plet spejca, rh.rc wqE

20 pl.nt sp#ie aomina &!und t.y.r i,c, heb..e. pt.nrr, /t 5pci6 rb h.r$ .nd
5 sp6iB wcrc rr*s- TL habirlr *s noilr ed is loored on w3l facin8 stopc. Thc
domm. spccies werc Pabw lruiticAw (lV=95.2) in shrubby la'€r, ,l,' /,a
@od.'ichta (v=aa., i^ tte tj,.t fo owd by rnasottu tghantta ltv-8E.r. Tn
gund tati htd CMbis tdi@ (\a6,al ht|€w./l b, Diclipln MnlrghiM
(tv-52.5) 8d B@ @ta rcpkB (tv{o). conmuiry sLuclc !e inpon&r ,o
rtulrzc ed inl.ryd rhc pl&r specica ai diffdant cxposuB and Eotid. first htud
infomrtio lbour rhe v.8.t tio .nd h.sb for rh. predicri@ of furuc choft,
(Mullq Drobois & E db.r& t974),

Qulit tiv.,l$h!.t of biotogicrl sr.ctru jadi.{.d th.r dEophyt s (48.2.r%)
ond niorcphyll (t3,?9%), Sh4ma & UDadhy.ya (2002) had enc aulrs and ficy
sodied f@t hitt rc8...lion..d d.$db.n rhlt h.tb|@q v€g.radon wa $eoDhrlic
ii mtuE. sq.M a zt (2004) deibcit rhd rhc 8Gr&d E8.L1ion chdct .iz.d by
hcmicryptophytic *hile flon 6 a whoh w6 $qoph',ljc, Ou esutrs d.*rib.d $ai
habihl dcgadadon hrd cheScd lh. sldcroc ot rclcerion rron ph.n rcphrlcs
v.8.r.tio' ro .h.ephrtic, raf fm sF€hn sl$ leEcd vnh !h. tBtrs rh.r
mrcophyu (3?.9y0) dd hplophll (3l.Oty.) d.Loift ihc v.gc6rro oi rrirtudcd

2, Clnodon - Ttt ns _ Aob.tb CorDu.tty (CTB)
nrk @muiiry ws &Etopcd al joq) i hiShr on Nonh W6r feanS slotr

olthc Peech L! (lo@Uy rte sr&d is caltcd 6 pthw valichitu ln]vmoD. A torll
0126 pl! sp@ics wed Fcogni&d in *|ich 16 s!.cics w.E nqbs, 6 sDeios w.rc
thnbr &d 4 wa rE sFci.s, c)eb, do.r_/o, (N-t06., *.s comoor spc.i*

' galnd tay.r. rhtns eryUn (tV+S.5) snd,.,r.,is /X.,,0v-S9_o) rcrc
ooornlnt ncmbers in thc shrubby layer, Al r@ ,lccics had sihilar imponln4
valus ..d rh., shlEd .qualty !o lh. oE tty.r Th. R. t.ys o.d . rp ot ptdtuN
oridalit, C.ttis Mhdi,, Fitu Nnd. sd pys oanua. .rhc in@n nl
4soc'!!ed sp.cies ofstuubs w* D.MoAtun.teg@. RNa n@Npb a, tzdilolem
henarha 6d Rubw !i1tl.ow.

Mi@phytt (26. ) fo[omd by n.mpny't p3.0?96) ud m.$rhylr (23.0?96)
9k loding cllss l6tsiz. cl6s.x $cophy.s C26.9%) fo owcd b, cryplophnc;
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(21%) .nd n.nopn!rcopnr't.s (l53yt w... $c domim! class.s in biological

sp*loo. Qualihtivc mlrsis indiotrd thlt lcgct don chdgcd non msphyll and

mercphyll ro lll. nephyll. Sim'|t $!dy vF @duct d by Pcfr+n & Husin
(2007), shq & Khd (200?), Hrsii 4 Erumni (2009) $d Husin ,r er (2009).

3, Ailanth8 - PitB - Be,betu Comnuilry (A!B)

 Pa communily enablishcd 5420 [ clcvation on wesl noDing rsDccr oa

Dhaiakol hills and is dominalcd by ,,01,"/ra ,ri$/ a, Pi"ut tubu'shii t d

Betueis lwu. Co doDiazar spai.t incltd.d 8@hiuia rcpte8, CaMbk Mtis
Cwdon dEt lon ad PM M@ in gF..d bter, trbB lnni@w Nd LdieDlm

,.ledr. vcE nating shflbbt l.td. Th. 
'ssi.t 

d spai6 ol d. te l.yc,

irctudcn Pirtuia i"legifut d FicB ttlnlta
H.nicrypophrlrs (2E%), $crcphrts (24%) .nd cryprophyr€s ( l6%) *d th.

domindt lilc form clas tud nicoDhyu (40el.), dnophyll {287t and lcptophyll

(20%) wc( the kidins class orrh. l6f fom.

a. Ph6 -P!rc - Indisole$ CoDDlrlt (P!D

This comnuiity *a 6Lbli5h.i rr bp hill ve8et lion od is donirrt d by

Pinut ||attichiM ltv=t22), Prtu zarrh 0v=102.9) bd MEoI{a h.tnha
(rV-79.1), Asiatcd sDei6 iNindcn SM@ tdryM, thtna krpltlm,.d
aerh.rit bww ot shrubb hycr wd Crtudo" dattto", Idpdi$ battiniEa ad
lne n,itia eutg@. A rot^l ot 25 plet spei6 wcc @.dcd in rne ag @mprit d oa

l't h!6s, 5 shdbs Md 3 sp@i6 oftFcs.

At l?506, 25 plat spei.s compris?d oflh.ophr'Ls 36vq hcnicryplopht'lcs

24 %, cryprophys 12 %, nanophueophytca 12 % Md mcsophdneophyt s 8 %, Thc

vcac[tion wd lhcohomioryploph)4ic, Thc ndd ako sbow.d dcgEdcd v.g.htion,

Micophyll (40v.), Lplophyll (20%) dd n sophyll (24%) w.a kading srcups orlh.

OrcGll vq.6rio, of Dheald hilb wa domimrd by GcEphylcs Md

h.micryprophyr6 and dicophyll .nd lcplothyll followd by @ophrll. as llnldc
incM, l6l3ia rlduc€d siBnifi€n y indi@ting dry .nd xeric ondition. Lor8c lia
lcavcs iodialed cool lnd moisr h$itd conditiom, As a wholc, the vcscladon F6
noist rropicolin foot hilltodr, tropic.lin mid hillsnd lFpial hilr,
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t. B{h.ris - fog.Lt - AtM Conmunity (BTR)
'nris @muiity ws dcElopcd al foor hiu ed *$ vc.t rhon ed

coNishd or 6 phnl $&iB comtris.d of 4 h.rb@ous specia dnd 2 shNbby

mcmbc6. Thc l.r<ling dooiMl 5p6ics sE &rD.ai r)sm 0V-22t) in siobty
tttet 6nd raset.s eEdl4 0v-139.8). Rtnu h6tah6 (tv=98.2) w.F lodiis
dmi6t in gelnd ooE Co dmiMi 5tei6 in BDud 3l6rm includcd Crrr4
honoi@it (t\-15,5) 6nd Ajtea bMRo$ (r'146.4J. Zdktlbtylm amotun (ly-
78.9) ea ftc onl, .o domin.nt ncmbd ofshobby ndu6.

Nanophyll (8!.3%) Ms doninanr leafsi* clNlnd microphytl (16_6%)

e6 rl& Ep@n@iw clN Th. l@a fom in thc domdr s.!s ws only

repre$nbd by nanophyll and Dicrcphyu 4 lnc Esulls had ehoM. Thc only cl6s in

de lilc fom wE found e dcopntrj, chm@phytB dd .uophetuphr{6, !4h
clas had oonEibucd s. (33.33y.) pceirige,

Thc Esulrs r6ted !d the !€ is undr s*n hvrcnmde ll.sa
and sie clases of lsffotu 8d lifc form wcre depicted x.dc @ndiriom.

2. Bob.tit - T.gd6 - nM CoEDrrity (BTp)

Th. @nmuiiry w&s stabtish.d snd enpri$d of 9 ptsll spoies in whi.h 6

Plel s!..i6 wcc herbs, oe sFci6 ofshrub..d 2 sp€.i6 b.tong.d lo r..laFr,
The donindt m.nbe6 of rhe @nmunity in di0crent stEl. eE A?d€,i, b@r4
Taaekt .e.ta, Pi,w valricri@ Th. a donjnel sFci6 irctrd.d ekrcB
enicafl/otio, ntenitio Jeponitu, Andrctu tutu"dilotia, D,ctEthia ituti@ and
PtqidiM eq"ilinttn, 'fh. ,Eg.Bt|ion ot comsiti6 in rtc drio rgion o b.
e6ily inlqDdcd lo suDpod llle ssumption (Malit &d Hueh 2006). Thc cuninS ot
r.r€ 8nd shobr b, Foplc &d lhc diging of v.tuabt. m.diciMt hcrbs !@
ncr6ingly dllcdng fic compolilion sd disr bution of ptan$ in thc study ec ed
its su@unding v.lteys. coaG and shep @ rhc nlin th6l for dE wgcration of$.
study a@ (Husi. & Pcfrccn,2oO9). c@ins prcsure, bccomrng

tsr 4d thc habirar is b.ing moditicd 6 obsryed in ndy silcs

9 pl.ft sp€i.s compri*d of 5j,6% t.plophy , 3l.ly, mic@Dhylt and
ll,l% n.nophyll. tn lif. lom sperumi rh.rcrhrr.s, crrproph,lcr. chm@ph)l.s,
neopmn.ophyrcs and micophucophytcs shcd c0ch 22,2% ofrhe spccrrum. Thc
vcgdraon w showing drt h.6n @ndnion, ofth. h!bi6r.



chaprq 4 (Phylosociolo6, of Dhan.kol)

3, PinB - ftg.t t - Iadieo!.m CoDmudty (pq
Dris comnunity wa supponcd by 9 plr.r sp@ics @nprisd of4 h.tus, 3 shxb6 dd
2 tEe sp€ci6, Thc comm!.iry is dni..t dby piw v.llichitu 0V-215) in ftc
layen faA,tes e4cta (tv-l9o,r) in h.rb.Nu! ldy.r aad kdtsot tu hetndte
(lV=119.4) ir shrubbt la}!i Co domiMr spei6 

'r 8rcond trq irctu{tcd

PeMiEtm orie.tale, Stnex hdtarG sd Corya @gli.4 A.rbqi, trduh 
^dPledrcnthut tugots in t@rd l^y.r. Odr6 jftde ws thc oily .silled spshs

h lE. larr, The cohmuriry srucruE and dislriburion pan ms ofHimalry{n fo6$
ud rlpinc p€jruEs hak nol ben 8i@ drc {brion titt $c dar. by lnc Dh.t
.cologisr!, and hcne poorly undsrood (p@r e/ at, 2007 tud Shaher & eueshi.
20ll).

ln ilie lili fom sp6rw, hcmicryproptrt s, cndophlae, nmo ,.d
h'copMt@pht1.s sh.rld equl p.rcdagc of ,: tud d@phrlc l@ o,ly .t I
v., ID leaf lom sp!.ton, nanophy| doftinaled th. tcaf rorh spertum touokd by
hptophyll rnd miqopnytl

4. tnfiab - Doctttb - radbolm coD6.iny(aDD
This comhunity q6 t@led ai lop hil ed w6 panirl|y coErcd by $ow, A

roral or 7 pldnl 3pcci.s wcrc rccord.d in lhc comnuniry conshte{t of4 hc6s, 2 shrubs
ed a rc ap.ci.s, Th. doDiMnr m.mb.6 inctud.d ,./r.,i, ,rq!D (tv=l?6) ed
ldigoleta h.trc"tb in stulbby t.yer. D,ctyl, slon+at. \ty_t 44) followcd bv
Peutletun orietrote, Poa M,tu, ,ihdrct@ rctndiolja hade t\. hetue.o\s taya.
Pinw wollichlaza ||s ttg ont, te sp..i.! Eordcd i. the comnlrily

H.nicrrprophlrcs (,12,9y.).d cn m6ptyl6 (28,6y, *.8 o@r@t das
of thc lilc io.m spekuh touorEd by cryprophyrs and nicophoncroohycs shoed
14.3% ech. In lcaf fom specrtum neophyu (17.1%) cnd t.Fophy (42,9%) mqdc
donirnt car.goriB oflhc sp@aun.

Thc paent |lsrch eqt showcd lhrt iopogdphy &d oioljc foruB
dclemin. rhc strucrurc ed disrdbutio of veg.tarjon. tnc tegeEron !nd..
di$u$jon is dry subr.piot wheE ib origiul foft was mod subtoor€l roEsrs,
DqEdaion E Ulls ii cFarior of eattuG .nd slnbs a dofrinrnt hy* dd op.n
Dorchcs or habiroll. Thc Esutrs Evcat.d rh.r sonc of fic le spercs werc shin d
l6n lowerhabiiaG ro rhc b! ni i,c, tres and jhponod mcdicrnaj phnls d tound
oly in top hill lca whcre iB titc ir ote in dugcr !o b. cxrincr in vcry .ce fu.uR.
Thce sFlics wcrc vcry *nsniv€ to g@ins, dcfoEshrion ed nuron D.pltsrion.
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Thrt @uftG in on or in orh.r amnunni6 o.y Bit. idpo,r.rt ctu? !o rE
prhisloiic naluc of lhc ee. Our findings agi. wirh Sher & Hu$.in, (2009) dd
sh.r & Alyemni, (20||), qho earcd lh.r . moruE coni&ous @mmu,iry chtue.d lo
op.n habibrs, Olr Esutt' $@ rts tilc lnn of M.lit & Husin (1987) who
deeonslnGd lh.r de8'lded srubby forsts *hich donind.d lon p.hr!bb! lcs

Edtplic Chrtur.rndB
Rcsulrs of cdaDhic chrncleristc of Dhm.kol HiIs Evored &ar qod t & rv

had moisr hsbirlt coDdirio6 *hilc srlnd I & l ws dricd. Son Extur. cvsred tbal
arl shnds had srdy lohy $it. S.ndy tMy sjt i, bcsl for cutliv.rion of cops $d
is considccd fcnile- Soit rexruE dd shctuE chsg6 vcg.r.lio, @v.r aM pl@ io
pla* (Pereer./ al, 2OO8). Soil pH dg.d 4.6 ($and r) lo ? crdd lv), indicarinC
$r. n 6 dishrty rcidic hd sivc optimum pbdu.tion. h sup!.n d rh.
conhunrrics lhll 'cE csrlblishcd L\crc, sbd Iv l,!d ncurral $il wnhplt 7.
Eleriql @nducrilily vsics frh 0,08 dsor to O,z dshr. A srands had nom6l b
mcdiun EC. All star& had EC vstG so.lt r rhu 2 which ne rhal eit had no
elinity Droblo sd w@ g@d lo suDlori thc pllsr typ. ot vcgeLrion.
Exchdgable sodilh w6 in @ge ofo.2 ro 0.4. lr is also in sood lege and ir shoutd
be lcs thd L0 ng 100!j. Otgeic n.nc, ws high in sLnd IIr (2.01) ed w., tow in
sl&d lV (0.2), Niilog.n {%) B mging bcnvcn 0.038 % ro O.l2?%. phosphotu

{ppo) dlso vaied 6 Gr.nd IV) ro lhc highBr in!l$d I (loppn). p @nlert p@nl in
nom.l mgg €xchagcabl. pol!$iun (ppm) B @rd.d high.s! in st nd r
(9oppm) &d 10'6 in s@td ll & tV (70 Dpm). Nomat tcvct ofK tusd lr0 pph lo
200ppn. h s.cmcd th.r K t.vel was tow rhu nomat, rryas {lgss) llso
.slablislicd ilc s.m. rcsutrs for Kirbrkuch cnclosur.. Lc, carcium
carbon.t., bico.bon!tc, chtoride .nd c.lciuo plrs mlSncsrom *.re
Cen.rally found lo b. low, T.rccn (1986) rcponed similar !.sults aor
Qu.n. disrrid. Sodium adrorprion ratio, porassiuo d.d pol.ssiun
aosorpnon rotio rsnged low in ihe pr?s.nl comnu.ilres. sjnil.r rcsulrs
wer. obr.ined by Sheikh dr a/, (1974) fo, iriigoled soils oa Loiotai !nd
sibi dislricls, Ptont conhu.ni.s .E vcry dinilct flonslrc.lly, lhcEfor.,
comnunn, mrrurny and coBnlnny honos.n.iry !rc tow, Husin./,1(2008)
sd sham. 4 o/, (2009) found similcr tutalionship bctweqn veSqrltio, dd soil
p.dnerB. Thc commlnnt sulcluE and .tislriburion p.rrehs of Himrlayo. fodsrs
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lnd arp're p.ruEs h!rc not b€n 8ivcn dG .rE io. ri ln. d.rc by th. pllnr
eorogists, dd hcre p6rly undeBrood (per., ar, 2o0Z &d Sh.he. & euahi,
20 )

I!d.rofSinflrnt
Disturb6r6 e nount phaomm o,,I sir., ed e nssry @ anmuc

MloSiel skucrurc dd turcrion, MoulliN host dilfcEnt litc form du. io differcft
clinatic zon.s. Sinitariry iid.r dacmin6 th.t how ctosly took lik th. plaor
conmunirics, In T.bte 5 comp@tiv. itutic ofsimitrriris hcr*@r dinircnr eeB
in Dhdatol Hitls hod shown, ID ,pri,8 sDcq ,lt srards EE di$imit, md plEat
nsoupl i,..1 2t%, lt Fprcsnad @ly staBs of d.v.tolhcnl ofcoonunity_ Th.
dnturblnes indic.ocd rh.t silc ws atways undq DE$ure ano $! wiilq G dommt
s@n) suBmr aper had nor a @nmunit, rhd h6 sinitqty bcyond 5o%. lr hld
cn lh. commuDirie h ?5 _50 %,A rhc crhblishcd smmuili6li. in rid sr$cs ol.
dcvelopmcn!, ln winrer !sp..r. a! dands showcd sohc hiSb po@nrrgc of indcx
v.ru.s thd pEviou3 s.&N. Onry sllld ry a r had drcDp€d rhc siniteny vrlu. lod
w6 unde. sudden bioic ch&ge.

Specta Richtrs
A torol of74 pta sp.cics w@ r!@rdcd in spring dp€r o DhrnatolHiIs.

E&h surd @g.d abD sm.tt.i nlDbcr oa t6 lo t4!sl 2l nunb.6. Snrltcn
icn.es w @rd€d in st nd lv.rd hi8h6l q6 0,7j i. srrnd UL A iotal of 105
plant species werc @od€d in sunBd saei, indic.led hiSh spccGs ichncs and
cxpraincd r.npomt rdisrion. Srand I & lt had tDh maxiouh sp@es nchn.$ (O,E
& 0.7) whir. rhnd lrr & tv h.d 0.6 & 0,64 FsF.rircty.

Wincr 6pel qG vcry low S vatu$ lhs .il od,er spql' ft nlg.d fmn
0,4 lo 0,602, Hesh cti6.ric coDdidoB, prcvaiting tow rsnp.m.ure !d alnudinot andh udiMt gEdi.nl3 .klcmined tow speics richn.sr,

lrdd otDiv.Eiq (Abu!d.!e .!d Ev.h4) nd Equn bit y
Toble 5 rcvaled spdng 6!qi had hish divdny tor sLrd rt $d low fo. ,land

IV. Srdnd Il & III had almd simitn valwi Speies divcdity Eurcd ro equrtobihy
lnd ns disrriburion. High c{uirlbitity rcodcd fo, s6n{t Gal hld high divc6ity.
Conmhiry tl had c!e. di$riblrio of ,pei6 tud .l$ hiSn speics ichB.
in sumer aspect, srand tv had hi4h divcdirylndsl$ equir.brfiy, sDeics ri.hrc$
ano .vcnn*s codcd hid in rhis 3rrnd. tr perh.ps duc to in.ccesibiliry b h.biEr!
tud @uftn6 

'l ! disroe, H.bilat de8.&tio, dqg@ing od cliD.tjc chrnso
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rspoDriblc for speci.s dhtribuiion $d rbuidanc.. Sp.cies div€Biry *rs Dorhlly
round to bc loq as obhi..d by Ta@i rnd esdk (198?) i, the plains ofeu.na
dhlricr. HoEv.r, rhis is in consirl.ncy ynh rh. obs.r.tion ofTe.n md O.<tir
(1937) for thc communie of H@slnji lnd w!tit!.ri, e.dn .d Ahn.d
(1939) ior rhc wood l.rd communnies or H.a,sonji. Aiodiv.Biry is consbnrt,
d.clininsduelo rhc.cdvnirs othum.n ka.d (K.i.hnnunhx 2CrOl).

Spei6 diteEity dd .gliilbitity detin.d in wint r 6 dviDM.nt l ondirioc
becone unsujlablc !o sust i. pt nt life. t * div.Firy and irs unifom dislribution
rcrc s up 

'n 
w'nra apei A[ ntuds hld sihihr divcEity dd sr€i6 di5Liburio

ed crcMs. CEing t€cric$ e @. of the inpo,r.nr ddlmitur of v.g.ladon
dislribution patrBs ed havirg oosl obvious ihp4l on tne no,albiodiv.hir, ofe
uo (vall.nine, 200 t ). pee 

"r 
d/., (2oo?)i shinMii .nd cithni, (2002) lnd shlhcn

& Q@shi, (2011) h.E nudied difcMr .5pcds of v.8.orid gtuctuE dd
disLiburior pan.ms in dlpio.s ofwcrlo Himl.ys.

ll i5 frqrcncy pc@.rrg. of alt rh. sp.ci6 in rh. omnun,ty, tnc indq
vslucs showed lhar conhunity I had hi8h vatu! dd is @nsjo4o noa csbbUshed
sbnd in rhc site in spri.g son, Lowcs v.tue recordcd for srud fil allhousn il had
hieh sp@ics.ich@. pler disr.iburion ws in pren6 tud h!!ur <risrutbdne M
prcnin nl th rrull.d in low n bdr.

Hune .crivitics @ch.d ro the ptal in sumher AU krds of inr.feEnces
with rcgcbrion cx@isd od lad to hindcr eD*ii.rd Bcmr@rion. Low m.oritv
sho*a b, @nmudiliq dG ro !hov. mmrioncd c.es Th. tow p.err.ge of lhc
cohmunny h,luriry indioq hly b. rccosnizld lo rh€ facr thar communirica ol
thc rtudy arca tcprcscnt slcc.$ional sla8d, eadir onit shctvy (1986),lso
r.porr.d low cohnunny ndu.ny.n{t low coomuniry honog.n.n, to. Liby.n
plant conmun{1.s. o4.usc rhef communirics aR ,tso dissimrt,i florisricaU)
and difer in rh.irslaScs ofdcv.lopn.nt.

wi.re. s&r @unr.d hiSh maruriry i. ,l4ds $d otn€r cpect oa tn. y.&,
Conhuli.s rchlir.d inLlcr snir al on*l ofspring show full hliunty.
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P@ @,,a h.d high @nsrancy !.1u6 i, a[ $rds ihb orha spei6, t6
fidelity h low ed @logiccl mplnude hjgh. tt is nosl abun@r sp@Gs re8.d ,om
f@t hill to lh. top hilt in spring $6on, Olho pEv.lcm sp4ics includ.d
Planadh@, Ad.httia d"bia tnd Crydon deflon. tn suom.i sp@q cbn&D&
ditu, B.fi.nt lrc.tn, S@@M sdtigg 

^ 
d Cr@do, .hct ,!o, hrn \.lt'es in .ts,

v or @nsbncy ds !.d stDwld vcry tow fidctity. Th.F spei6 qcnd.d nm b.e
ofthc mountlin to tlE rop of0r hill, I. wi er,Ia8g,,.E ra is ihc hosr dirlribui.d
sp.cr.s and dmosr foud in .lt st nds lirh hish fFqucnci6, othq srei.s w.rc
D.rberis l1cem, tndigol.m h.tuntha ad D@t:Iis Atonemta ,ho hat hig,

DegE oflloo.g.!.ia,
Tabl. 5 showd rhd tlqu@y ctas i. sprirg aspet h.d nol foloEd

R unkia hw of licquocy, All 3l!..t! wG hcrD&,@s. h $ee sq$n, i.nd
lV followcd ilurt.r hw ot fEqqcy class dd @nmloity w$ hmoglneq
whil. all olher lbnds wec het rogcneols. Slc.d III was .l$ n@ry nofioSeneoB,
winlcr apd hrd aI hcr.@Ccn.ous coDmunhica b.quse tncy h.d nor foltoBd

R.g.a.rtrio! C.pt.tly
A rollt of 9 rre speics wqc eod.d i. th.,pring s.!$n h Dhestol snc,

Aita"thu althttm vt doninar sp€i€s and hrd t 6 pldts in rn. quadr.rs folto*ld
b: 

.Ftc6 
pathd.lih.& E6 sp<ai.! had did.&r in ,ans. or 76 _ loo co cx@pr

Sa& klBptu, wn@ dim.r.r @hcd ro 126 _ rjo cn, D sumn.r sc6on,
Ait@lhB ahittitu Gd@n b 6 individuats. All odEr pt oc qpon nria y Edred j.
ftn dihc.r clars depr F,b6rzlr,ar, had iop6v.d irs pc,r,on, p..h!!6 it B
dte to it $cGd .6ruE ihat b ftnoB in t@l connunnt aper it od coeR. it.
rn wlnrc! scaso., Fr6 paluare, pi,u walichi@ 

^nd 
,4itahthu attisim had

sDoM consid@ble Crcv'ah.
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Bion.$ poducrion irdicar.d rtut Cyndon d@ttton iJngO ksJ net E) znd

s@hutn !to',ta""h (17280 kS/h*r.fr) fottos.d by pune, hdatE (tt6g1
kek cr^rc), CanMbis Mttva (t2EaO kg/helaE) .rd p@ a,,,a (9240 &g/hmbrc)
r@ lodine le.t6@6 spcciB wilh hiSh podstivity ir djc ,iG, cdo y lll
hvcstiSaled tlhre h.d shown high pedrcrivit, in $mme s.&n. Th. orld pldrs
*ith th.ir podudiviry inctudcd in h.rb@cous tayo i.ctudcd ,,ti€a ,.deor. {lO4O
kgk@tt ), faCet, .recta (348 kgttg,s.), Onlk @diedzta 6a5kglherc) and

lnpoi e N e e dge w o r r h t i 181 3 kglheci,!.e).

DCA .nrtrit oa V.a.iatio!

Plot speci* dd fi.n jnpori.@ vatu.s h difcEnt standr w.E @ly4d
wirh Da.End.d Corrlspondcn@ d.bsis {DcA) whhh hdd iddrificd ctuse of
sp€ics in qdidtion spe ud wifi.d gm!!s of sp€i., h hld ,hown @hcENy
wirh vcsetion, Thr dif.Enr diigEtu (Fis. 3.t0, 3,1I sd Lt2) kE u!.d b
rnow $. Elario'ship.nd sFdic bctrer d. ditr6 sbca dd ro d.vctop dy
rel.tion besccn $d. l. Fi8. l.12 disrribution oarll slrod3 atong aB I &d qi, 2 of
ordinition qqs !E givcn. Th. figue dcftonslrdld a Sodi.nt ltong ordinalion sis I
which @ld bc Etatcd to.triluh &d stoF o n8t ofth. fisuE. Thc arr.ds on dis
2 Elated !o hlbi|al condnioE wirt dry ed moisr h.billrs. ln an $.$ ssciarioni
lh. s|ald goup t, It! Ut dd lV !E closty Etslcd. Tt s. ammuntu6 h.d hiSh
tPei6 rich!.s od indq of di!.6iry. Our trcA {d TWtNspAN Esulis w@
mostly similrr .nd pl.rt communirhs ct.$ified byTW|NSPAN weE cohtumed tjtq
rhar olAhn.rl.nd YMin (2ol t). TIE mobluE @t..1, 14 are gqrly di,IeEnt
$.n orlEr comhuniti$, h *6 found lhar $cE w.rc signifist diffcrcnces ii
imponace vslles md orh.r eil physiochemiql pmpcrtics or tnc conmunitics.
Htusn & Jlren (r972)i Ali .t d. e(n4 qd Ahn A et .1,(2OlO) sludics d$
supponcd our6ults. The DCA roups wE ate @nfrrmcd by FiBurc 2.? and Fisurc
2.a.
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Spring S..e.
r. Pln6- Pl.ctunth$-Indieoletu Conbu ry(PPD

Thk onnlriry wrs esbli.hed a! dtiturtc of I 9?5n. Soil @lor is bEM with

2].5 oC $il tdpcBtuE. Topography indiccrld lhrt dop. it v.ry s|*p of 600. This

3lcnd is lGatcd at no h fe. oflh. molnbin. Tfi. hlbird @ndirio.s wc rcry moisl

sd legctllior ryp. is moisl tcmp.6te. This sire is sr.rting toi". ofchalcs valtct

and is torllly difeEnl in climr. dd wather @nd'dons fdh otntr sirer Th.

domindt plel spei6 d the bsis of idporr.M v!l!6 w.re pi,6 ,,t ?r/itu (tV
-t95-5) in tr* tayd, Ple.tdttus nsot6 (tv - 113.9) and lndisoJi,a tetdh. ltv
- 30.6) h shrubby lay.r, Hqb!@6 tlrr *q vcrt pdty d.wtop.d. X ws !
Dtitialry shady habirar, A$ociarcd.y{i.s wrc Qk..6 ditdd lty = 35,1), He*a
h.Lt (ty - 26.5) ed l4ildh6 atuisitu ilv = 42.4) in rrE layei In shrbby hycr,
Su@@.d 

'atisna lrv - 30,3). Som. of $e i6pon hc|besB spcci.s includcd
ldemisia y'4arc (tv ' 28,3), /tiwtu ltM (tV - tO) ttd U ica diea (ty -
r3,2) Oobl.4.l,li Fig. 4,1),

Th. sir. is l@rd sl tligh iod. *ilh dilt |!]B i, aviMh.nlt v&iable.
Al 1975n shiudc an &mpeEluE 6 80,5 f, rchite huhidity w.s 69,? % with
wind blowine wnh sp..d oa l6hph in eftl,h di6rion. Th. phorosynrh.tiqlty
ictive ndjdtion &ll in wavetengih of7E4 FM/mA2S. l,€af wdness ratue l.s 14, tl
indiotcd mois @tutirio shw.d rh rhc fo6c !E ooist lcmFnlc. sots 6djalio.
fall on thc stand wss 1560Wa/n2.

Tnc biololisl rDccrrun for qu.lihliw lifc tom shoe.d lhai ficoph,l.s
(spp.,40%) was lh. doninanl tirc torm to owed by c.,prophrlcs (l spp,, t5yo) and
cngrophlG Gpr-, 440%), eqlidiw tst spsh shoEd rld hicophru *s
dominar (10 spp., 50?6) foloqcd by mnophy (6 spp., lO%). Shan & I.lusin
(2009) Eponcd dar rhcopht{e rcr domidring snd iDdicakd fiar h.bnar slpponcd
thc planls for shon livcd annusls,

- 2. Pi,6 - Itttigoloa _ d@r6 Com@urily €rA)
This @nmuniry *a p@ ar 2to0n elchlion on wesl feins $p*r wirh

550 slop., Thc habirot @ndirioB wcc Doist d $it .olo, wd b@wn, Thc soil
Lmpcntur. vd 22 C0, A blot of 16 pldt spei.s rcE frco.d.d in whi.h 9 sp@i6
were heds! 5 w.r. shrubs dd 2 werc i*i pinu nalichiaha (tV - 2t?) *rs
doDi@t sF.ia ir tE lay.r fotto*d by rndigol.m tEbo,tha (0v = 167.j) dd
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Aronus japanio {ly = 87.7). Othe asi cd s!.cica in trc. hyo induded {a
?iceo 

'njthiana 
(ty = 83) 61d Pt ctrunlhut tu3o'6 (tv = 81 .1), Rtba lraho'w (tv

= 12,9) ad VibemM Enndillom (lV - 9.6) in thobby laycr. In hsbleous l.y.r,

tn. imporrart sD4ies .@ ,/,o/, bilom llV - 11,9) tnd Atunitia tttaN (tv -

Envimmdol vri.bla imludci rn Gntc6tuE ?6.? C, PAR lighr ws 670

rlirm^2s ed ldf wd6 w 14, taf w'l6 m6u6 lhe mdsfiE in

surcurdi.8 of plo$- !l wG ! m@E of 6in|r* of v!r.r lt indidted thal st rd

6 moisr. TIE habirlt twivcd 1020 w!th: indicncs dfi habir.t @iv.d oouri
adialion sumcGnt foi mainun Doductiviry. R.l.tivc humidily was 68.7 % wilh

wind l7 oDh sDc.d al di@tioi of 620 rorlrd 61.
The life fom splcrdm shoqcd rhd th.'ophlrs Gpp., 8 = 5070) wd doninet

life forn cl6s followed by nlnophan ophycs Gpp., 4 = 257c). Laf fom spdNm

showed lhat nicrophyll Gpp., l0-62.t%) !s domin&l lsf lom cl6 followed bl

lcplophyll dd mmphyll (spp., 2-12,5%) och,

a. Ph6 - Aubqh - CmMbls Co66ulry CBc)
Thc PBC comlnaty (Pi,6 - A.d.r,.r - Cder,r) dcwlot tt.t 2225. This

@mmunity m $pportcd by 15 plsr spei.t in *hich t h.!bs, 4 dnh6 rd 2 uci
n Pins *otticti@ ((Jy - t91.9) ii oc lDrr, ,.r,.r,j ta@ ((lv = 169.3) in

shdbby laF dd CMenit stitu ((lv - l2EA in hc66eous lar6 v.F lh.

domiMi n mb.6 of {E @nmunity. 'Itu aslo.htcd sp@ies in llE laye ws

8t ftu dilotata ((rV - r08.lr. T@ sp.cics {cE dominaling in all sl!trds. h had

madc donindt larq dd h.d cm.rScnt @opy, This $ed had .le vib.zld
grundillfun, SmoNo satisM sp.oics lik psios standi Dutodun s/s3d, a

ner spcoi.s wd inr@du*d in thc alond, In hcd.ccous laycr, ,/dtbaftrrt tharyb,

Gercnitn and Andtutu btun lJola wrc lko nqly inlrcdu.ed speics

Thc conmunig d.v.lopld in ih. S!ftlno r@ wh@ eil temFotur€ wrs 22

C0 ed eil rclor ws black, Tnc comnunily ctbblishcd al40 C0 dd h.d @cupi.d

nonl f&ing 6p-t of$c noBuin, Tnc h$ih a moi3l,

An l.mEErue vs ?52 d md hrd ?40 !lvt/n^2s. taf s|ns ws 15 !d
habilrt ws noic. llabihl div.d ?40 W./m':$le ndi.litu, Hunidaty in rh..n
{q 65.1% dd an unh 24 mph s!€d w blowing !t 630 in w6t io ..9 di@lio
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Biologicll spdnur sho*.d $.t h.hicryptophytcs s.G dmi@t lif. fom

clas Gpp., 4= 25vo) followed by MopheDphyL! Gpp.,3=18.?5). Ii lof rod
spdrud, micophyu Gpp.,6-3?.5%) followcd by nsophyu Gpp., t=11.2%) 3nd

hFphyll Gpp., 4=250lo) we€ lsdiiS chss.
4, nbqr.d - PlrN - C.Mt$ CobDuitt (vBa)

Tt. aourth @nmunity vs &wlop.d |t cl.v.iion of2350m on mnh feint
rtopc (450) of fic h Th. hdilrt w noisl with bl4k @lor of eil whe
rcmFhluEw623 e- A brolof 15 plur eD€i6 rcrc t@nH in lhc @munny,

includ.d t hcds, onc tp..i6 of shtob ed 5 spdiB oflG. Th! thrubby hyq hld thc

only Vib.M gt@tdiloM. Dodi@l m.mb.a of rh. @hmudty P'tU

vallhhb& ((t\ = tt6-5), cMbi' 
'otiw <llv - 992) ad Jusl& EEia l(t't '

81.4). l! !@ la}t, 39 individuls wcl! @ordd for Pi,6,,ltidr'tu sd only 4

trccs of,r8ld, regu v?F prcscnt, In h.rbi@B layer, 6oti sP@ics werc rccor(lod

tot CnMbit sativa folloved by Brcntt Joponha and Gewdim Palnda

This l@lion va slled C.dg l@cd al 2350m Ai tenFElud ws ?2.6

F . PAR ligh calcular.d ws lO4O tlvth^2s, sd lsf o.lFs w6 14. sol&

nnia d @iv.d by dE sr..d @ 940 Wt/mr. Th! Ehti* hmidiy vG 64,7%

&d winrt ss blowins in oll didtid wilh lonph .r I f Galle 2.5). ctrcnllv ln.

$il lcmF aruE 6 da to rh. low @v.r.

In biologidl sp6t'un, drophyr.! wE lnc donitdl lifc fod ch$ (tpp 4

-2?%) follow€d chd@phtcs dd n 5ophe.tphyl6 GPD.,3=20vd,4h hld $c

In haf lom sp@Lan, nsophyll, microphyll and lcprophvll rec dominml

5. Pin6 - Ple.t tud6 - Bab.nt comDunig (PPB)

l. lop hill v.g.htion tlF doFindl mcobqs ol tlE @mnunitv wee /'tB
vallbhiM, Plecladhs mgss ed &|,.|n t4rt Thb @mmunitv w.s foond

.r 24?5m dmdon, A rctal of 6 plul sP@ics w.G @dd.d @npoed oll t'rubb,

hcnb.6 od $E ne sp4i6, P,,6 *zlli.r'd wG doninDt ttei6 witi ((lV *

245).ln shtubhy r.tq Plectuthb ((lv _ l8l) dr' redeltr ((lv ' 94) !4
doninmt mcmbcE of rhc @mmlnily Tiit . dunirv hM dcvclopcd on culc.n

f&ingslopc{525 wnh2l Ceil tcnp.lnu6. Thc eilcolot wd bown aid habittt

ws moisr. A 3l@g wind wls blowing fiom wcst lo @t dn&tion.
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Thk slord is l@r.d ar Top of cmg ed !r clcvarioi of 2475m_ The .n
tempcarure @rd.d v$ 70,5 Fo, pAR tighl in lh. lbnd wlr 645 dwn^2s ,nd taf
wcnss (Lw) wis 14, indiarios coot mojsl condhions or rhc hsbinr. Thc

Clnnog top @ivcd lot l adirlio I lot W!rm2 wio Ghrirc huhidiry 58_ r % sd
vind sp@d wa44 mph $rblc2.5).

In biological $..tum chhophyks dd Fi@ph,J@phyl4 t@ doniMr
cl6sc! in life fom dd microphyll m{t l.prophyll w.r. domindr tdf si& ct6s.s,

l. Prrtr-.td4 @ca - /trifi"a ComDu.lty (PSA)

In suhmer s.en, rhc ane numb.r of $nds ,w r.icd lo cudy to.
veSclrtion anol),sG. A tolll oi26 phnl sp.cies wcro N6rd.d in $c .@ emprisd of
18 h.6s, 6 shrubs .!d 2 Es. Thc donitul plsr rpei.s s.E p,n6 yaldr,im
(lV - 248. r) in fte lAycr, t@ocEa Mlietu (V - 106) ,lristida d.pele \ty =
N.41. OErcB dilrtata (Iv = 5t.9) B s ashed m.mbc' ii utc layd. rne
imponlnr spcci.s in shrub Ioycr wrc ldr@lfle @dikti. (tV - 55,4), t/ib*rrh
std"diloM (ty = 54.1) dd D.ttudi@ ,te8@ 0v - a5.7). cmud larr
@mpried olh.daeous pl&t3 had hieh divcdity in this s.r$n,

Biologjql spcttrun showcd $ar rhercphl.. Gpp., l2=46.2y.) wce hadi,g
cl6s of lifc fom, lolloEd by phdeBDhyrs Gtp., 8 = lO.8%) and crrplophriB
(spp,, 6=21. I y.), 

I n leaf lorm sp.crrun, hrcrophyltoF cpp,, | 3-50%) learcs w.rc
domin&t follow.d by ncsphytl (spp., 8-30.8%) &d nanophy (spp,, J-19.2%),

2 Pln^ - tillsoh4 - Ptebatlr.r Co&eu!fty (PlP)

Ttis @houniry E plgt !l 6890 n .Lvarion on cr t cin8 sloF ot
55", Thc habilal was 6oisl. A lot't of2j plonr spccies wcE r*orded in which 18

spe6 *E hads, 2 *w rlh63 sd h.d a rE. prra pdri,ri@ *6 lhc oty
rcprcsenradv. olre byq.nd ir dominared $e whotc srdnd. ft ws dn emereenr

srei.s- Indieortn h.tr@lht (l\-151) t tklwed by pte.ta,thu ng,6 (tV4a7)
werc rcpEsniilive of liobby lsycr, In srmner q$n, monsoo, Fins ec abunddr
dd it hld pl..st lfer on lhc dikEiry of regcr.rior Hcrb.@6 try?. e6 rich in
div.Fitt bur it w.s only limircd ro gound tt@t, Dactrri, slohemtd (y=Ag,E) \|ds
oic domiMr gN in lh. layer.

Thc.opht{cs w€N rhc dominom cts of rhc biolqiql sp.crtuo GDp.,
3-38.1%) lollo*ed by hcnicryplophylos (sDp., e2t,6%) sd cryptophrrs
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Gpp.,4= l9y.), Lsf fom sp€run slEwcd $al hi.ophylt (sDp,, F42.9%), tolow.d
by nanophyll Gpp., ?-31.t%),

3. na6 - BtuB - R.,ratt coirultt (pBB)

Tlt. PBB @nmuniry (Pi,!s -rrc26 - &rr.rtt dcv.toped ar 731lon .st,
This @mmuniry sls domiMr€d by piM valticnktu (V-24E., in E . tayq.
Brcnlt japo,icd (tv-109.9) in herb@oes tar6 qd Brtbei, tw@ 0v= I os.D ii
shnbby layer. The orhd rFc mehb.t is ewN ditdat, (tV-St.j.). Orhcr Dmbc6
of thc shobby hy6 vw Ddrrol,@ elzsw (ev- ]6A), hdi4oleH h.he.lle
(ly=63.9) ad Pleciantlw tog66 (tv-91.6), .trer! re,/.a (lv-ro?_2) was en

'mpo(&l 
hcrrac6us pt nr, Totat ot l5 ptets h.d bc.n Epon <t in whicj I 3D6i.s

wqc h.rbs, 4 weE shtubs ed 2 wcF b.d,
Qualililive .mtysis of biotogic.t spdt4m indicar.d rhat thdophlrs Gpp,,

5=31.3y.) fouow.d by @opheop[ytcs (spp, 5=33.3y, 9ft doBiMr tif. fom
closs. In leaf lbm spetrum, micbphy Gpp., 6-4oyo) fo owcn by nanophy Gpp.,
5'1l.lYr).

4. vtb.mM - Ctn &ton - pln6 Corallttt OCp)

This coonunity wB d.v.lopcd .. .tc!€rio. of??OO n on nolih fFing stop! .l
(4t5 of rhe hill. A rolot of I8 ptanl sp.cis {ec r.loded in rhc @nmunily, incrudcd
I2 h.rbs,2 sFci6 of3hru6..d 4 sp6i.r of!E, Th. dominel sF.i.s orrh.,t nd
eee Vtbdnun s@ndiltoM ltv-t6j.l), Cwdon .la.trlq (rv=t41.4) a piha
tdlr./'rbe (lV-138.2). Orh.r o@iard sp6ics i, rhc srsd aoctud.d "asla, Esia
(1v47,4, Pt eo MithiM ltV-332) ud ,/bi., pj,1&@ (lV4t:) i, rrlc lay.r
whir. shrubby layer @mpriFd ot ptectMthu .nd t/ib.rtun spej6. ln hqb&6us
hyd no 88 o. forbs had do€d higi jnport M htuc rhd 21. h noN d.r
herbcccous laycr @iribul.d b srt ifiqtion ofvce.raiio, blt i. not e impon$i.

'n'. quditaivc aMtysis of biotogicat srelon indiqted $.t drcophyric
vcgchrioi {spp., 6'13.1%) domi'.td folow.d by cryplopr]i.s {rpp., 3-t6.7yo) lnd
mcept'rne@phyles. ln taf fom oalris, micophy Gpp., 9-5o.3yc) fo oqed by
lcpbphyu (spp., 5=2?.3yo) rcE rtu donidnt ctas.
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S. PhB - Indlgol.ro - InpatLd Cortrunity (PID

r69

Tnis comnuniiy ws *r.blishcd at ct*rion of E 100 n on top hilt, Dodinor
membcB of tlG @mmuity vcE ?irB eallbrie, tbaisoJ*a tutdha &n
Inpatieft baiinifta. Tltis @nn lnity wos suppoied ot 2l ptanr speics compi$d
or4 shtubbr mmb.6 and 5 te spGica lnd 12 nsba@os sp€i6. Th. dohiMl
nen|EE w.E Pinu eatti.hiaB (ty=r30.5), lkdiEoJetu tuoanlho (ty=too.4) 6d
lnpdie8 babinirca (tv-100,1), E&h n nb.r f6m eeh sr..r!n ws Epw .d
by high impod&c volui ti jrdiqcd thd srdifiorio *s @npte& !.d @mDuniry

Ms mjred and mtuft. Thc tr€ l^ya hat rre.s tik3 Jugtaa Egio, piea snithiM,
Abiet pnd'ow and P'nu a.tudi@ wcE sbncd B rlE rhih|dc incJ!4,

Thc qualirrrive e$ment of li& fom ct@s Evaled rhlt rherophyt s (spp.,

t=23.E %) louowcd by cryprophtrs Gpp, 5121,8 y,), nicDph.n rcph),r.s Gpp.,
4=t9,0 o/o) wrc d,rnirdr dcs. MicEpnyt (!pp., 1H7.6 yo) folow.d by
neophyll Gpp., 5=23,8 to) weE mcr Gprcsntlliv. cta$cs of tsffom speclrum.

winl.r *on ie rcry l.ngrhy sd lnds tfoD S.pi.6bq md tlsr dll !o ftc
mnmcncen.nr ol Apnl. I is ampt tety ! domd s.en in rhe silc. M6l p,ns
wec coveRd wnh snow &d ol, ur sp@i.s dd ,hrubs B@ EpEsGc $c

l. PinB- Porlh.dM - n cnuda Collultry (ppp)

This @nmuiiry dd.top.d i. rtE t@r hil vcg.rdion wh.e r.nFaoE ws
not so huch down ds th. hid hill sr.nds. Dohiidr n.mbe6 oa rh. @hmunity werc
PinB valli.hiau, Pl.ctetttut aANu, Rutu ltuni.M, p6a @pt : a,
lndisol.ta tutratuhd, D.rbe/js k@Nw^, RwEr hdlatu, ad poth.niu

rn si.nd 2, l. ,4 ed 5 tad only rts and shdbby sp*ics thor rhcy rcE pcsnr.
The sitc ms look lik. a whitc sher taid on tu nolntain. Il ws . snic momcnt lnd

Phri@hcnical adlysis ofrhc soitshowcd rhal $il t.xturc vdi.d fion endy
io ldmy sd Fil. Srard I had $.dy eit which @up, rhc toor hilt. lr ij pc.ha!6

due lo fi. snow fall which mclrs o.d waler cei.s ,long irslf the ctay, tcavc bchiod

od lnd p.bblcs. & elcv{ion inc{wx $. $it ctluE ch.ngcd f@m tudy ro
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loamy end soil, Th. soil is alkslim and its pH v&ied from 6.j lo ?,4, Etcrl.iol
conductivity of the soil va ed fom 0,04 !o0.12. S6nd I & It h.d s. EC vatu.s.Ir
is nor.d rhar EC vltue ircGr!.d with ahitud. .nd rn.n d.cBed in sr.tut lV.
Exchlngdbl. N. % rt$ imEed wirh ie|!& wjlh inc@ in .t.6rim_ Sbnds I,
ll & lll hd simil& Etc of.&hA8.abt. N. brt lV & V hld 0.3 & 0.4
ruparivery. Ory&ic tutr.rd$ jFe*d wirh incro i. .tlitudc. Sund V had
loF orgdic mhq i... 0.26, Sioitd eilution eis&d for N yo lilc orysic halci
Shnd lV h.d th. hiShesl N yo lhM otho @muirb' phorphorB in $it vad.d
frcn 4 % (srdd I) to 12 % Gbnd lV). p % hdd atso s. tr.nd ot incE$ing
@nlc s alorg rhc .trnudiul 8Edi.nl. Exch.ngdrbt. pol!$rm @ded in soil
n.geri 30 % ro | 00%, Sis.d III & M.d s! % of K cor. n$it,

The sp.ing &sp.d support d ?4 pL.r sP.ci6, TtF snc sgcd tw 6 smaler
numbcF of pb4ti lo rhe 20 ld8cn ,mbc6 of pkrts. Thc sr6r6 irchn.s fq srqd
I ra 0.771, slord tl 0.5J8 dd fo, lrad tu 0.598. Th. sr&d r hrd niSh€$ spc.i6
ncnn.$ *hil. srnd I & lrr h.dse nuhb€rofDts 5 but lreci.r ri.hn6! vai.d.
st.rd lv hld tow richn$s ltrhougn h.d siDitornumb3rofpt. s. sted rr & ltr vcre
Ptoned |o g@ing dd bioric inrcrtccnk. tn suon.r.rpecq a ro6t or l0? otdr
5pcei6 wE @odc4 ir whict 26 spci6 EE pent in $fi I qd hld 0,6
sFci.s dcln6, ln d.rd I& l[ hrd2r nuoh.. ofph.r sPcr6 bur had 0,64..d
0,317 sp*ics rich,B, Th. sl|ad lV hd hi8i6r speis richrcs 0,7. h winrcr
apel st&d I & U had o.jEt dd 0.293 dch6s ep..rivctr.

Irder of Divcrirt rld Equ!.but
Tablc 4 cvcatcd thar highcn diBity ws Ecord.d for sbnd j .nd is 2,5, tls

cquiribiliry w.s it$ high rhd orh.r dds in lpring sp.ct. tr mq6 lh.r evenncs
ws .l$ hish dd spei6 rG cwnly dGrriburd. Sbnd h.n abo nis,.s diEEny
ano st{d I tud irs cquiraljtity .ls b hj8h. lr is i.rwnins lo norc th.t 6
cr.valior inc@s lic div!6ity ody rhi! ,il! deH$. Ti. labk 4 3ho*rd rhis
d@rcEins rrend in div.6ny. Th. cq is eme fd thc distiburion ofth. spcci6. Th.
equit bility.lsod*rc.sedwirhidcEsineoljtudc

The simils ftnd w.s foun{t i, suDmer scoson_ Dccrelsins
ind.x wirh incrasi.g hcjght qptsins fisl civiMn.nlst condn,od
th. sac lqrd.t highahilu&.
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Th. simild b.ltsliot qi$ed i. *inrcr s€!s, !r lh. fr6r $o sLnG dimny
del.es dd sinildly cquitilility al5o.

Thc rcsults €vdlcd diat as thc diversity is high lhe equitability alF wnich

naB tut sp..ies eE cv.nly dislibltcd, Rcsulrs of .U $Ee sons iidioted $ai

suftni s.en hrd rhc haghcst diBitt and cqutabiliiy.

Toblc 4 dcpicled fiar lhc abnd lt hld rhc hish.srMl (41.8%) in spring se&n

dd low6i *a @rdd for 3rMd I i,., 36%. Srind lll had al$ high nltu.ity indcx

lrlue but rhco the emainirt *nds had low v!lu6 ofdrlrit, indq. It is cl6r€d rhll

cotnunity ll w0s mo,. mltuE Md emplct lhan oths slands.

In slmmer ap.c! rh. simd V hld low MI valuc lh& orh.. stlnds, h wd
€orded hiSn s 42.3 lor sr..d lV. In winr( ep*r rhc siniLr nqd *isrcd ber*d

olrdauy, thc esulrs cpcslcd lh.t winrcr s4en had mor mal

CoNimcy valucs indiqt d th.r cl.$ lt i!. (20 - 4O%) dohind.d stlrd od..

Sp.ci$ found in stand I EE sl<ld pBrt. Sr.rd Il h.d.l$ sioil& snuldon ed
cr6s U rprsnr.d 14 plsr spei6. Only PinB -alichiw dd Pt drdhu
tr8oJB *crc lound ro occur in ch$ 5 (80-1007c). Eqult disrribution oadireFnl
speies wcrc lound in sond lll od only lwo sp@ics, csch in soup tV & v *crc

F*nt Thc spei6 ril. ,r.rntz dubia. Cannabit tuiya, Pl.cho'thw agotu .nd

Eerbent IWun n^4 higll' con*Ny wlu6 in sFing sson dd rhcy h.d .le high

ecolosical.oplitudc. ThAc speci6 had jhosn v.ry lo* fidctrr).

tn s\ ftet w\ /lfilida .kpftsa in stdd I, Bt@hidi. Et.^, D@ttlit

elonerete id G. ib apa.iE @.d rhc high6r coBrancy votes .nd had hish

eorogisl cmpriode, Sihihny arcuu jopnnico, Stachtt terico, Cynodon drctylon

znd Inpatie$ bal\ihtituo verc tE lcadin! plet spei€s rhal hrd showcd bw n{blily.

ln sprins eoso., Tlblc 4 show.d dal simihrily indcx bdwcn 3Lnd r & rr is

hisi (76). ll is pre*nl in grc(p lV ond hod p.rcnlill nuluftt codmunny. simitrrty

ndd ll & l.llr & r, rv & l,lll & ,lv & ltt scE prcsc,l in 5l -75 % !.d sho*cd

similariry. Th.y Eprc$nrcd tal. s68c oa ttlc su@csion dd @frmunily i3



Chopkr 4 (Ph)losociotost of Bokh Band!)

em.what morc csrlblished lnd matuF. Th. stard V & t, V & Il, V & l[, V & lV
@a m.8cd in 26 - t0 % rimitlriiy lnd e @6id*d in mid sra8. ofdaetoFn.nr,

ln ruDn.r apc! onty V & tV Bc in bc sr.8c of ihc dcv.tolmsr
Remaing .ll wcc ii ciths in eety or nid srg.s. Th.n similaitics wce vcry low
.rd *nnor b.yond rh. 5o%.

h vinlcr 5..$ ontt II & I Nw iD lar 3bgc whilc aas ofrlc.ommhni6

Resulrs in Table j ooLd lhlr fEqcncy cles wc not fo owirg rh.
Raunkli9 llw of tEquocy for sp.in& sunm4 !!d winrcr s€es. Al lrlnds jn
dificEnr lcleri in Bckhr Banda Hith worc h.r.roScncous .nd no srMd wls
nomoSoous so all r.nds rcE .ot mct.rcd,

Reg.nedion h M inpondt lel !o d.ri.min .g€ ed populaiioD strtus of{r
comnunig. &khr Bdd! sit is poor o, rh. b.sis ofle,ichne$, A ror.t or7 !s
speie l@ @!n.d itr thc sprinS $,s jn lk sir. Tte.ttr!* spei.s *cE of
coNidcmblc impon&@ &d hrd eupi.d & ioponanr posilio d tlF.@..ftc sar.
is faDous fo. fte abun&ne b*aue ftc Tsbte 6 irdicrrcd tal . lgc of rres werc
fo! d, Pirus vdlli.hitu tLd shorcd ag.n@rion dd cxccd€d ro cts V. pri?4
Jurlrie *G .@nd h.din8 [e sB]iB in 6. siG'. Ait.NhB atdgifu, J,stu
Egio, Qtercu dildda ud gurc6 ,tEam. g,!86 had f.q rres in $. sil..

ln suhm.r seasn, pr6 ,4/rcrra& cxcacdcd cts$ lV tud al o$q de
sp€rcs wc ats shown Srov$_ Tt sirc h.d t* $dq.nrs so rs por4lcd ron
human inllrf.Ene. Th is rhy it sho*cd mrue @sys&jm ald h{r nes of vri@s
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ChlFer 4 (fhrlmiolo&, of Dh.li Hills)

DhlliHilk
Dh.li Hill laa&d rr .d of rhc Cluts lrltey .nd ir . wll mu!.in rhd

o$er studicd siLr. Thc Mc is iftr a hep of mounrain. Il. heighi rangcs fm6 4068

n (l2.l0n) to - 4300R (13106) st, On rh. b.!ir of vls.6dd ioctuE, n *s
divid.d inlo thE 3brds which w.E oudind 6 follos.

1. Puie - AIM6B - FaB CD6wit! (PAn

This community w6 ed.blishcd .r 4068 n (l2a0m) sl. Thc doninmr ptsr
sp..i6 on lhc baris of impond@ vslu6 wcc Pu'e Sm&rrr (V- 190,2),

,4iltuhu altitti"'a (ty- 158.t) un FicB Nt,a.ltl\t- 141.9). Olhcr impoiet
sp.cies inclodcd C@Dir rarh! 0V= 139,8). &rra .//ipn u (tV- t09.8) Dd
arEnnia dubia (tv= 46.9). a to€l ot 22 phnl srei6 ww qddcd in Ihc sb.d
composcd of l8 hqb6,2 shrb6 ed 2 w.e included b tre talq, Th. roral

ihpdr.ne v.luc of thc hdh6 cep rlrc doninmr sp@i6 ws j. The sit
lcmp.€rur B 2] c and stopc w.s lto, h *rs dourh sp@l of Dh.li tud h.bir.r
@ndnionr w6 noin. Mihphylt *G rlE doniier tst siz. ct $ EpEsnFd by
(50 yo) phft oid rhcophyr.s *!E the lcdiDs dominlnr tif. fom clses (6s %)
whilc olhlr clasr o!d. ont, I t.82 % (r.|l. j,l. | ).

Envionmentll vtui.bl.s includld lit t mp€m!@ (9S.? F0), pAR tishl ws 645

FlWn zS dd l.!f srlEs wls 0. L.af w.rn6 m.NB tnc Eoisrud in
sumundin! ofpllnls, I w4s a mG!5@ of rcsisl$oc ot wab,. Il indicalcd $rt $!nd
*s d+ The habibt @ivcd t{41 W.r / Il indiql6 that h.bir.r ft.iv.d cnou8h

rdirtid sfiddr for maimun Fnductivity. Rc,ldiv. homi{tity B 62.t % pith
win<t Snph sp*d st dje o of2tf.

2. Irdisol.tu - Pinu - C.kn tur. cobhultg (IPC)

Thir oommunity was cstablbhqd al 4 t83 tr (12?5m) hcishr lnd is lsd y c!!cd
s.irary !d w dooinr.d by rd,lDfn tgtdha ltv- 206.j) in shab' tayq,
Pikut tubrtghii (lV= 116,6) at r@ talq 

^ud 
Cakndula @uir (tv- ?6.4) in

h.6r@q lrtcr, Thc herb@us t.,s ir sm.d !o dislribur. .€l, $.i lny olhcr
l.yc6. other ioloriat plet 5Fci.s widr Bp6r lo inpotun@ varu.s w.E
z4iltu'ybn Math (ry- 68.t), t4tu atba lty- jj.Ol snd Can0bit ,atiw (tV-
47,4. Soil tempqatoe w$ 2t C0 tud $it @lo w whilc indics,riig higha @ni.il



ch.pLr 4 (Phylosociolo&/ of Dhlli Hills) R"*lls 
""d 

Oi*,*l;:
orcsbonitG and ehs ofrluninum, nir @nuiity w.r dcwloFd l0'sloFs on

*r 6p€l oflhc hill. The hlbit4 b dned ed imnS wind ws blowing (Tabte

5.r,2).

An rcoD€aluc vs 98.5f; pholo6tithdicrlty *riv. Ediati@ (pAR tisto *$
735 dv/h^2s. Wavclogrh li.oh 4OO - ?50 m is PAR, Lishl ,bovc ?50 nh is

pholosynfteti4lly inactiye. oFci lighl i6 rcfllct d .nd k not .bedcd, Ir chccks

gb*1h of plars. The rir. hld *obby foast and lop 6opy @v6 w.s .benr, T1E

U8tu diedy Erched b tir. BDud l.yo ed lia b.low ?j0 nh which is v.ry .ctiv..
lAf w.m6s Ms l. L.lfwcrB msuB rh. hoisturc in sumunding ofptanh.lt
m5 a m4suE of Bbl!.E ol*ar.r, Th€ hrbiral @eiv.d 918 Wal / m, irdietcs ${
habit!. @.iv.d croush Edi{ion lutrrci..r ror tuinum pDdu.tiviry !.ri *s dr}.
Rcl.tive hunidnyws62.5 % wilh wird 5mph sped dr diEctionot2T2o.

Commlnir, ws supporlcd bt t9 prlnr s@ics inctudqt I I hcrb.@ous Dtonr! l
wcE slnbs qd 5 pLnl 3pei6 @nslnul.d te hr.. gcmicrrptophlrs w@
doninating all the liL fo@ clslcs tolowed by rhebphyi.s dd chsm.oph]1s.
Mi.ophyll had corditulcd domid.l t@fsirc spcr.rd,

L Ph6 - Phctntttc - pot Co66ritr Opn

Thir conmliiq E dcv.toD.d al 4tOO n 0 3 lom) st md B domiMr.d by
Pinw tu$utshit (tv- llt.4) in tta tay.!. ptechailhw nsw6 (tv- 81.6) ij *t\h
tay$ dd Poa annta (tV= 52,5) in hqbecous t.yci toryr!, ,ar,teeB ws lhc
s.@d lqdinS doniMl m.hb.r of h.rb!@s hycr with (rv- 63.?). A oder
hclbs bod not cicsdcd lV = 24_ Ccn@lty, a Oe a@unlcd ,nruDs wcrc jnpoia,r
ud h.rl cBsed IV -t0 .xcpr Sa@,,.a serlm 0v : 38. r ) whi.h w.s conrncd lo
@ly sh.dy haliln ot lh. cmnuiry. c.rplophyrB (12 yo) domoed o. tifc |dn
cllss lollowed by rtcrophytB (16 %) dd doDh$.ephyl.s 116 y.), Soit
lemp.dtur ws 23C ind .xisrcd at dco ,top. of4jo. Air i.mpcaroE wls 9S.2 r.
dd had 845 ,rtwm^2s, Lc,f $e!!* urs o 4d hlbir.r N$ d.i.d. tkbi|.l @iv.d
1524 Wavm,solq mdidrion, Humidiiy ii rte air vs 6l.3yo tud atr with l0 ,rph
spcd was btowiig !t 2860 ii wc51 to *sl di@tio Clabtc J. | ,r.



Chapbr4 (Phro*ioto$/ of Dhali Hitk)
l?6

trDmc. Arpdl
\, Aarb.tl! -Alanthus - ptn4 Comnuniiy (BAp)

lnis comnuniry wB dcv.topcd ar t24oh ctev.ion on soorh f&ir8 stopc
with dri.d h.hil!r. Dominer sp*iB @ $. b.sis ofinport@ v!lu6 lft &,r*n
Itteiu' (ry=r73) in shobby rar.r, .,til@th& atti*itu (tv-t31.5) od pi,u
torburghii (ly=19, in ne tayd. Alt otner planr sp€ies ha<l not.msed idpo'lone
valu. high.r fian 40. Th.sc ptlnt, v.E coosid.,Ed s dcrgc.r ptul b€@us. $.$
plDt sp6i.s n&L the upper noey ofdc rc8et rjo. A rolrl of22 ptar sp..iq w@
r@rdcd in this sland of which I I had mad. hqb&@B ky.r, 5 h.d devdo!.d
shrubb, by.r and 6 speci6 constirulcd r@ Iay.i Lia. torh sp@tiun indiered fi.I
$.rophtric v.gcrario. domind.d d. sbrd wilh 68,1% Md show.d x.tophlic
vee13lioD. Habibt is ctor.d !o Oe s.dtcocnts ..rt is op.n . l dielly kivld lighl
ond wam up in slonq esult h .mcrscnc of forbs md h.rbs. ln tat fom
spccrum, nrc@phy domin.rcd. ccncralty veg.rarion w$ mic@ rherophytic {lobtc
5.2,1).

2. A*t nt-rndttol.m_Craodon da.tltu Con@utt' (BIC)

This comnunity d.v.loFd ad .hr'ir.j ot Betberi, Iraeuh (tV 4a]]),
Indiqoletu hakdtha (ty = 72) 

^nd 
Crnodo, d@!y!on (tV =58), Shrubby lays

con'n.t d ii lhc !.gcradon. Tor.l lV for h.6s lccount.d 242. A tol.l of ll pt.nr
ipccig qeE Mrdcd @sin d of 8 h.!bs ed j shDbr, Hmicrypbpnlic v.gciorion
ws leldins dss with j l,j % follo*ld by lhcopbaq (2t.05 y, Md chd@phlaB
(21.0J%). Micbphyu ws dominantct6s in tccf tom foloreo by nanopny 06_8%)
[Tabr. J.2.2),

3, B..b.tu _/ttsath6 _ pladconnulit, (BAp)
This @nmunjry ws Br.blbhcd by Bcrbai, ,aeun lty 4t7), lilatohu,

ohisida (tv - r't,2) and pin6 n turlhii (tV = tlt,2), Oth.r a$ocialcd spccie3
arclt&d 3o.8h@ haple&i. ltv = E3.s), ctuh8 ciliaris (\ty = 62.8) $4 ,4ristida
ct@@tha ((tv = 4t .Th. @nnuity w6 suppoi.d b, 16 pldr 3p@ics @rlpdsd
of l0 hcibs, 4 shrubs aid 2 sp@is constilured l@ lrrcr, Tre hyq ak4uir hjghcr
lv than herb&cous ard shdbby tay.. Trcd tay4 wos doninht lno wcE lmcr8cnr,
Biologic.l spc.lt!ft irdic.rcd rhlt hhicrypllph'I.s @nkibur.d 2r%, tolow.rt by
Ihhphyhs (18.?96) ed cryDlophrl6 (t8.?%). L€f si4 wlhh $orcd rh.r



ch.pte.4 (phyro*ioto&, of Dh.ti Hi s) R*lr. *d Dt,-*lll
ndnophyll wos doninc (44%) touowcd by tcploDhytk (38yo). Vegehrion wss

rh.@ryptophtlic in rhis slard Ctabl.52,3).

1. Be.b.tis - Ailadths - nn6 Connu.ity (BAp)

fiis @BDlDiry wa .snbtish.d by B+n ,k lreun \lv 402), ,ttitanthu
altitsida llv -t10A) ed piM &$!4ri, (tv =92.4). olhq alsja&d sFci6
incrlded &,a/,o vi,?i' (rv = 42. s), Ctlodoh d@trton (t\ 48.s) nnd Asfuniuk (ty
<1t,3), fi. @nmuriry is mldc ot2o phal sp6i.s @NisLd of 9 hcrhr 5 shtub6 dd
6 rpeia wea Ee. Tne hc.bac@s larq h.d inponot 3D@ics rhar had hish
ihpodrnce ralues fim olhcr l.t!m_ The spftirun exDtain d rhst lhcrcphyr.j
don'mLd rhc srod Ger) fonow.n by morhocoDnrcs (2tt) tud
nicrcphaneophyies (20olo). Mic@phylt (7tyoJ wos dooitunr lqt ,ia cl4 foltowed
b! leptophyll (25%) Gobl. 5,3_r),

2. Bqhan;-Ctnodod_t S.tB Cooarliy (fCD

This is a rhon munjly conpris.d of o r 5 ,Fcica @isrcd of 3 hqb!
ed 2 shrubs, Tlre imporlqt mcmbcB offie oDmuoiry wirt high.st impofina
$tva inclnd.d Dub.,is tWM (tV -229,T tollovd hy Craohn d@trton (tV
-\12.6) ed Taget5 .Ecta (rOO,9), Orhcr rwo irpon&r lpcis v@ Fmgeia
rciq (ty =86.4) and lhdisoJetu tE,ad, (tv -70.3). Th.oph),r6 conributcd a0 %
ed lcpbpny'l .tF sh.cd lhl s. !.enb8e (T,bL j,l,2).

J. B.rb.rit - pin6 - Cqd,tB CorEurit, (BpC)

aPC @etbetit - pik6 _ Cercbu!) cmmuony suppo.led lO planr sFcics
includ.d 4 h.rbs,4 shobs ind 2 r,.6. Th. dominMr sp€i.s werc rdrdrB 4{d,,
\tv = 2,17), Pi,6 rctbushii (tV - t6t .t) ,nd C.rctuu citiuis \tv _ r 57.j). O$.r
inpononr spccics *rc,4/ddK ot si,tu (rv - .t3s), 

Crtuaon dactytok (ty = 59)
31d Tag.ks.e.ta (tV = 4X,r, mi! sir. h6 v.ry low divc6(y (u! lo dbughr dd
c.hill aiobBiot sp@rruo ituti@acd lhrl alt lif. foh ct.s ,w fourd cqua[y lnd
nmophyll doniiared kafsizc des (rabk J.3.t).

Edrplic Ch.r.cleriii6
Physioch€micat eatysh oa rhe

sndy roam ro sdy .laFy lM $it.
acidicond ils pll vcricd aron 5 b6,9.

soil indicar.d thal eil tcxruft varicd f@h
strid II4lll hld sdy t@ sojt. Tnc $it is

El*rricrl @nducilny of rhc soil ldicd tom



Chopkr4 {Phybq'otog of Dhoti HiIs)
l7E

0-06 to 0.5r. Commu.iry pAF snd lpc had 0,06 EC tatu6 md ppp hai 0.53.
S\cheSeablc Na % wa high h sbnd O.J sd srdnd fl and nt bad low.r v!l!6,
OBsnh mad!. *a5 high i. rtind III etriL jr w tow in I & It, Srrnd I had low N %
(0.023 x) whilc srlnd n (o.o9,r x) h.d hi8n wlB, phospioc in sit v&icd fron ?
% Giand I) ro 32 % Ghnd 0). Exchd8cabte pobsiuh r@odcd i, eit was 130 %
dh in snd I tud slqd It qd s!4d I hd t6O % O!bt. 2.41.

The sp nC .spcct supponcd 66 pltnr sp6hs in Dh.li hil. The sit tugcd
f@ 19 wll.sr Nmbqs ofptdb ro dE 2t ta.gld nunbqs of phrls &Ffl.d. Thc
sp.cie! richn.$ for slod I wa O.?4, siand rr 0.454 ed tor sidnd l o.8r_ tt s.@.d
thar th. nid hill had t@ sp.ci6 ricin $ d.. foot hil .Rt rop hi $ar&. This stand
q6 ptoned io *rcE s@jrg pcsE. ln smm., sp4q rh. hiSh ichrcs *6
notd ir stlld I whicn had 0,86 folowcd by srlnd flt wnh 0,6?5 ud tow speies
ncnn6 B c.dd.d fd r.nd |r I is.vnbnl th.r simjld rr.nd Ms follo.d by
v.gelltbn in suono 6D€ct s sprihs son. Th. s. b.h.vior v6 ote nol.d for
wntcr 4Fct. Thc srlrd I rnd iard IIt hsd high richncsi Od fl!.d n,

Horcvo, rh. |r.nd of ry.ci.s richB v$ ddE6iig fDn spiDg ro wjrcr
throuSh suoncr Pehaps ir is due io e6y.c@ibiliry of th. sire !o th. el .Ec.rs
D.eddrtion in h.biL! strucruft ofwg.r.tion ws ligh Ctebt. 2,6).

hd.! ot Div.ndry .!d F4ltrbtiry
x is h.lplul in spcci.s omnonK, Rclltrs oa sring se@n showcd thar

di*6ity of snnd U 6 hiah at0oush jts sp@i6 ichr* is l@. lt m.{s $.r
.venn.$ is high. sihilorly cquildbitiry w$ at$ high. So lh. spei6 eE .v6lv
disibut.d itons rh. jitrd rho o$( sbnds. ftc sbnd h.d ako h,eh dive6ir)
Ddd with hiSh .qlnobjtity. tn rhis n d rhe sFciB rich,s ws nrgh, r. srrd t, S
v.luei wcrc modear. but diversiry ws tow as ir! even.es wc! ,l$ mjnimum, Thc
plrr'F.i6 ir nird I EG rot uritomly dislriboed.

ri $hmq 6pccl,lhc hiehd dircEiv w!5 Eordcd tor slod I touowcd bt
3tMd I ed rr.nd IL Equibbrtiry ot srlnd I % high folos.d b, $ino I lnd idr;
L ln wiDrd s.&n, 3it!d I hld ato high divcEir, &d cquiblirrr, indi*. Tl!. sr.jd
I had phnt spccies which w.re havc high lp@ics rjchlss ed cvcnncs$ rolrowed by

Study of tt. rhE 8F.rr
hish sDcci.s diversiv dd .l$ ns

oftn yce indierd lhar 3!frmc, hd So.hlty
disoibulion, Th. tow djve.sjty was @orded tor



chaprq 4 (Phyoso.iotosy of Dhali Hi s)

winrer seeD. Aho.g ,ll s@r5 dd stdds of d* Dhati
sp€ci.s Gv.ms w r@rd.d in sumq Glble 2.6).

T!!lc 3 dcDicrcd dar ,hld I j, vi.r.r aret ilbrcd hoc matun, rotroEd
by stdd ll in suhncr seen, Ttc.v.Ege Elu6 of aoh son indioEd rhal
n!l!.iry of rhe i&ds i&e&s wirh iihc, TtE lowr &ng. of haluity idd *G
qkular.d for spring s@n (30 y0) follow.d hy sunhs (44 %) md wiit r s€@n
(49 %) 3how.d nduF pr4l oonuitj6 Cr.bl. 2.6).

Consrecy v.lu* ofsprinS sFd ofDhali sho&d thal n.nd I h.d t9 speies
ln$ @uNd itr cl4 t i.. I - 20 %. Only 2 sF.i6 ,w o0.n p,enr, st&rd I h.d
ols 3 spccics 6c, 3 ecre eldom pEsnr, 4 wed olen pr@d lnd 4 qcrc m6uy
prMr, Stsd lll ll.d Doslly sp@is bclonsen b cl6 rt ot @sr.fty r.Ue. l.
spdng s.!so|r nosrly +@i6 wG Ee, In su@d ssoq Dhlti had doninrnt ct63
ll of@n$oncy rlbtc, cserally, th. snm.r ew showed high cons|lncy raluc!,
irdic.r.d thlt sp€iB hld hiSh @loei€ldptiudc &d tow fid.liry, Vinlcr s€,s
r.prcsencd sp.ci.s mostly in .tss I tud clss II. Onty I pt$t sp€j6 hld high
ebgol etlirud. ed low fidcliry.

Irdd ofsiDit&iry
Disluddces eE 6oF in the Dh.ti lll& o6er silcs, On rhc b6is of

so@sion of @onuiries, a sndi:d sir6 i, Dh.li sho*ld ert, st iB repr
stMd lll lnd tI that werc larc in stesion ofdcvrlophent Similarily pcsnrages
w.a very loN ed rh.ir BcDbta@ 6 rcgligibL in .lt siudied sbtu, in .tl
s.ens. Onl, in winrcr s.&n! .t.nt rr shoF€d 53 % simit&iry wilh i..d l0 (tabt.

D.aE. ol goDoso.itt

Rrsulls in T.ble J @vcltcd rhlt tcqrcncy cles w.rc nor toltowirg thc
Rrun}lio llw ol lEqmcy tor sFia& sunme od wior.r i.!FN. AI srrdLs itr
ditr@r sosom in Diati kc h.r.oCs.ous ud rc sl.d ws homogd.ous, So ott
$a(rs vcE ior cofttlcd (T!bh 2.8).

Rcr.lmrio! Crp.cttt
A8c ard popul.rion sllfus oflh. commlniry ws dercmj..d by rcgcn Btion

4prcig. A toral of I I rE spei6 
'@ 

@rded i! $c sp,ing 5.&n h Dhlli Hill,
Ch*€se, Olt of ttls te6 oily 6 rs clNd.tN I t lnd EmirmgWci.sw.rc
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shon slrlure 4d weG udcr sltB!, pr,s re$a3ril had shoqed reg.n nrion &d
cxc.cd.d !o clas V. &jr ,.rrope.Da, i/htia @duichta 6 Mo^ atha show.d
g@d Egd@.ion. Ir su@o 5a$( ?,16 Drlrgrl did nor d.ed ds rv Dd
an o$q lrer speies were i, cl$s lt. tr indiot d rhar $B *s v.ry hiSh dd
ponounc.d in lhe aE. tud it hld sto, groMh ofrh. pl.nrs. Rcrllrs rv..t.d rh !E
sp*Gs rn *hEr wn, hld $o*!d $m ldvdemd (r.bL 2.9).

Dhalihiltis t@red in 6t of lhs Chates tallcy obout tl50n sr. Thc m,
w6 sEucl bt d.vsrli?it 4nh qukc in 2oo5 lhll.l4g.d @n dd *cry raet of
lif.- It had nied hi8hest derh blt in hi$ory of p.kislla. Thc vaucy wG lle
sutlercd Md I hod cxp.ri.nccd mny csuatli6, Thc vcSct rion was aho sufi.Ed .nd
c.tle, sh.? lnd go{t *G llso bc@mc vidins. Tlrc clior. chlneq, j. t sl fcw
y.as, &infall @duc.d thd llrold vcgcrlrion situctuE adt sp{ic, @np6nion.
Envi@.hcnrl condirjors in tn. srudied sir4 wcG ha6h &d eit @ndition wrs pooi

Dun.g d. sodt in spdng sc's, . &rat of 66 ptet +618 v@ i&ntifi.d,
49 pla speci.s wee E@ded in suncr 9e, .&t 35 plel 3Dei.s not d in
eirt r son, Thc connuitiq w.F dinurb€d .d srrlliitcarjo. w6 v.ry poor, lr
d.F nan6 lh. atibMcnrd @dtitiod. Nlqvi (ly4), B.g (t97s) . t Hlsin &
Tajal nd@k (1984) hld also obsrcd sioild chd&t€,i5rics of vcg.r.lion s
Epon d by chauSnrai &yousf(19?6). Ihr @mu.iti6 erc iddrifi.d in sprin8
apei Dooi@t plam sp@i6 *.c pu,tca s@!M.11ildh6 a!rt$i@ _ Ftcs
parrar. and had @upi.d foot hi.J of th. Dhcti, ltilafihus llti#ina spMd 6ouSn
whol. sirc dd hld Fpl&.d rh. r.c hrlr in narut rcgadion. c,@mbj, rarr4 atso4 exotic spei6 dooid.n $c $ard, Thc @mhunirics ch!@lcrinic w.a
dscrib.d in Tabt. 2, L l, io 2.3,3. Othd |wo cohmunirics *.F /dAolro _ pi,,J _
Ca./€atrld Cohmunny (trc) tud pitu _ pt.ctduru _ p@ comhity (ppp), tn
suhmq 'J(e @nmunni.i rhlr v.E .!.hti$cd 

^c 
Derben, _ Aitanthu _ htu

ConftMirry lBAp), E rbens - rhdigolen _ Crrtu kn ddy'on Comouniry (BtC)
tad Be$erit - Ailchtttu _ pi,w Conmrniry (BAp) whil. wintcr l.&. hadEefieit )tlantha - pinu, Cohnlnit, (BAp), Buberj, _ crr1o.loa _ taEeht
Community (8CD tud &/r.,ir _ p,r,r - C.4re Cdmunjry (Brc),

Qualititiv. study of biotosiat sper.ln indi@&d rhal ,prhg sq in ,r.d t
had micbphylland $cbphyt*; sr.rnd tt hod hcnicryplo rhcrcpnr1rc vcgolsrion wilh
ric@phrll doDin&r 16r fom cts .nd $nt lrr hld .le cr4ro lhcophrlic
v.8dation. Thcrcph'1.s wirh nicDphyl tom t@ hsdy p&w,jr.g ct$ss jn
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spring s.en, Oc.umo@ of$c6phyr6 r.d mhrcphyll indioted disl!.b€d habirtrs

and ha6h .nvimnm.nlll onditios. Aj.jb e, 
"t(2008) 

hld stodic{t biotogiol spcctB

oa Sdey Be.y hill Disrticr Korli Azd JMnu & KahDn. h sumnfi &Te! n6rly
domindt lifc and hdf fom clts$ weE dEo ed c.yptophyts, dd nicrophyl
.las. Siril&ly wi.cr sson hld .bo dmiNr oi@phy drd hplorhylt taf
fom cla$s, ln bioloSical spdrtum thcrcphylrs and h.micryprophyl* weE hading
d'g. ciii & caslb (t9J9) dsib.d Ih.! n aptlsr clhlric @lldirioro of !
hsbitar, Qadn & Sh.rvi comprtld @mdunitiq *ilh quatirrtiv. ,pdrom dd hid
simib. Bults. Malit & HNir ( l9E?) hrd llso simild firdins,.

TIE soil ofth. sirc rc st ed Bood td gmindion of s..ds. t$ rcxtuE vas
s.ndy iom ro udy clayey lM. ft ws nol hlrd lnd blck . Alrhough, clarry
cor.n. ruk ir h.rd ir emc h!bi.[ pH ws t< lhe 7 ed ftishcr to 5, tl w
rc h v.ly acidic dd bcsl for opti mum poduclio. of cop' EC values w.rc t6s than 2
which in tunhs indiorcd good 3oil. Exc. N! dG *6 tow,rd ir Clortd b. bs
than l.0mS/l00g.EnoudrKedpconl.nr!wcrefoundGabtc2,4),

During sody F,iod!, Oc sire h.d good .xposilio, sd @jving cnouSh

ndirtions with arg, of 60 % Ehtiv. humjdiry. tls tcmp€oruE wa high od ws
v&n tbd otho sites (I!bl€ 2.r).

Sptiig s.en h.d hign sp.ci6 ,ichas lh.! oths 5.&B tr hld 66 pt&l
s!€ci.s wilh 0,81 in sland r.t l3lom llrirud.. Sumnq s.lson produ..d 49 Dtsr
sFci6 *ith l.9J hieh.n ir sr&d [_ Eatogidl fato6 suh s Mp.h[Irq w.tci
lilht and degrce of patchinc$ sn bc used d! futuc prcdiclor tbr spe,ies richn*s aid
ils dislribution. PhFiognony, slop., sp6! 6di!li@, haorEr 5@r!F @ .ll
impo.tant in dd.mini.g ptant sp.ciG richms.

DircBir, ol jldt ss hish *hilc irs speics richies row. |ls cquihbiliry
ale high. DiBny i. srrins and wi,cr !.s to* du. ro pEcip&ron
rcccivd high @ounl of pruipihtioD ed $is hs oed b gemhar. mo€ pldt
s!*ia Gabl. 2.O. Oiw6iry up b emin ltt'tudc incllc, tr *s !t$ 3howo hv
Husi. er at(t 994) lhrt divcGity of pter sreciF incEe fioh tov .ltirude lo high
allitud.. Colbolal (1999) snr.d dar Sn2.d hrd hrd m@ dir6ir, Os u8nad
land. D6ri & Malik (2000) desib.d a$ooiarion bcrwen randscalo and
oviomcDrll factoE. Motik (200D sr1!d d.l smmer hrd {tiw6iq dlc to
prccipibrion, a@ di ,l(200t) also dcscib.d high divcBiry of such plsnr! in
summer seen, Noi Br.Sagtio .r aL (2002) sludild cffct of 8@ing or ,tdkric
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comporirion and diveBiry. V.n Rljavcn a Bcrcnd. (200t) sludhd clfed ofsp*ies
flchnss ir poductivny, Sdooo r, ar. (2OO?) studicd $it qulily dd div.sir.

Trblc 2,6 d.picr\td m.tdry indd &d ir is quoridr ofthc rod of faqu.F, %
ofall$c spmi.s in o @nnunity, a lobtqhich tuuntialr altcd poinls, dividcd by
lh. .umbcr ofspccis found on $c rata (pichi-S.molti, 1948), Ir leicd bcteH ()

100 ed emnuriry is eid ro moF highly dev.lQ wi hav.lalues @r lo lOO,

whcn.!.r, valuc ofmaruiry indd low, vcg.rllion shows inmalurily. Maturiry ofthe
rlae,! $oed rhlr sumq mouirie hld higha % of hallrity $d ot[d s@.,
Sund II in winlci spcl had ?4 ys malurity fouoEd by sumnf sp..r hld 62.7 %

ConslaNy v.h6 indic!&d rnat nlmbq of mosrly pEsr s'ei.s rce 4_

Most of the sp*ies cnns strdch our h clss t or cls ll ot0E @Ntdcy. Thcy oncn
or srdm plwd tud rhs spei* sho*.d high d.gr of fldctjry. Th* s!6i6
o@uro 

'. 
nhw nngc of rmplihd.. l. sunmcr s.&n, spsics qlcndc{t lo vrrious

hcbiat and hld boadq varu. lnd sho*cd hish @loeical opxlud.. winl.. spci6
sho*rd high fid.tiry, ri as cvirbnr r!.t !pei6 eu@e e .l$ i,nsnc.d bv

Rsulrs in Tsbl. 2,7 ad 7.9 cut n rhlt n6r or $e sLndi sE
ri.t s8dds ed hld dDrcd tow honogcncity h a ,tand! in ititTcEnl.sD€r of
lhe ycrr. The conditjons qplained hiSn dcgrce of djsturb6n6 ed biodc
inlerfcEtud. R.g.ncmdon ed c!ryi.g opldq @..hn lnlr d&d flt o loo ofdE
hill is por*ted by rh. t@l iDhebihnls .s rhey ovncd il ..d h.d epting of pi,6
totberAhii. Salt, tdetia atd Morc sD6i6 slDqcd &gqcnrion vhilc I ws
hmp.Fd in oU oth.r r!6 (T.btc 2,9).

DCA Alaltlh ot vcgcrrtio!
OcNndcd @rrcspondocc i@tysii (DCA) w$ scd ro |ldher cta$itv and

confim.d thc lp€jet in rh. conmuniry. TWTNSPAN {$ ako u!.d b rcd;,J,e
resuhs of ordindion, Ir fg, 5.4, sch poinl *ith lcners *ord5 oEsponded ro
sD€.i6 &d ir di5r.ibulio.. Difrdl sF.ics c4ri.8 with sc loundae in lh.
emc sl t, Thc di'l!n@ b.iwcen poinb showcd dhribulion ofspc.ies (Ahhcd &
Yaii, 20ll). ln the fig t,4, 9 srlds of diffcrc.r sons kre @nsideEd,
apEerrine ll pl4r s!@i6 .r a . Thcc plel ,saario. EF c@hc|!d bv
prants l.c. cblp I, lr & Itr. coup I nzd &tuda, Daphne otoida, Smoc@o Mlrsna,
tu4lit cdnictt.tt, Adidrh srd E pltuftia hnk. Ceup x inctudcd .ro.!rD
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h.p6L6it, Cra.lo" .l@t la,, B.tb.tit lre-, hanqoJ.ru han tp, Tae,t6
ercto tud FmAoia t&ica. M6t domiMnl plMts in Beup I tt wcrc C4eorrr ral,w,
cohw ewie, Cwrc tutu'dtt, /til@ttut dtisiEajn Crtsoposo, attc,i.

The study !8. hid spusc !(t rlcldy vcg.tarion which vc& ftcuncd in
p.ah6, nEE b a clllio. bcr}h rpci6 !trd dviemd|d f!.roB !d linitsly
bcrw*n rcsourt.s lvaihht. (whiru&e, 1956; Ah.d €, at, 2OO9i Jab..n & Ahmad

2009 dd Ahm.d & Y!5ir,2Olt). El4hein.r./, (2010) slu{tied v.g.t lio !i
Nonh ol C.nral Saudi aFlh wh.E TIVINSPAN Etutrcd 7 8@p, of rcgdlrion,
Ahm.d er ,r (2010) @lyad vcg.ntion by 6i!g hutritqi.lc r@hniqus. Tn y
ed TWINSPAN.id id.o{frcd 16 omuiri6.'ftq abo onrftd ccnnu.ni.s
by DCA ordinarion p@gnhhc. h woBc @ndiiioi6 oflhc hrbiI.t, lqB beom.
sdlf ed ilDm beon l.€a. TlvtNspAN .nt DcA @tJ6is stDsrd lhlr
Anctoposon spp, foding community ii ebtion wi$ olhc. spccies like
s,6.r,a which rlTic.llr sow in rid .art hoEh climr.



4,5, Dct@ ot pat.rrbfiry

Palarabitiry Efc6 |o rhc Etish wirl which fcd is @Numcd a nimutaLn by
enery inpuhcs (H@ih €r dt, 1985)_ Bdsidd focsr wood. the mljor udlir, or pt.nrs
w6 lindcr. Th. l@ts dc!.nd or tiv6l@k for thcir livctihood, As sucn mjor bulk ol
pranrs h gmzd. Of the rohl 3 t 9 plo.s sFcis, 197 {61.8%) specics w.c potal,blc io
vmous d.gcs (r!bL 4,6, Fig,4.6), tl inctud.d Jo% hclbs l3.r % shdb. ud 36.?%
l,!s. B.!.d on |aeomic souping thcc wcrc 7.8 % non@ryrd@i 52.7 %
dicorylcdons 0.9 % wa g/nndp.ms .id O,l % pcridophrro, rtu 86 (27.3 %)
nonpalarlble sp*ies includ€d 21.5 % diolylcitoN, 2.2 % pt riiophrl\ 0.6 %
Symnospcm and 0,6 % nondoryl.doB. Tfic indivi{tual conribution of.ach gDuD
ro de robt pataLble sp*i6 *s l2.j% preribphlra 6oyo &dnsp.ns, 89.1%
monocotytedoDs &d 60,4% dicotyt.dors, Among rhe p.tabbb speciB iheE rcr
12.07, hignly pahbbtc, *hich ompdscd sFd6 ia $c flon, An@g rlE highl,
piratblc 86,1% hc6s, 3.9/o shtubs ind 9.8% E*5, The tcse pahrlbt. speciB h6d 26%
@tdbutio4 whicn irctud.d 47 % hstsl 26 % shrubE ard | 8% r,Es.

Thc sults iidi@cd filr high0 pahbble sp€ies Dctuired Ca,y,ldu
@Ni' CoOz btuiw4 CoOa egFiu, Frwta indic4 Lat tu aphuo,
Ariltida c.riunthz, Ari ida d.Ws, 2t|.hd srtivq D@htot. Epte^, Arcns
Jbto"iej Bnnb EdoM, C*hu .ilnrir, Chrynp4o, archci, Crnod@
drclylon, Docttlh Etonedo, A.hdhiun tutatuk, Etuercrb japoniu,
PeMiktun o,ieflale, P@ @, Whw rephd.Nir. Soryhun ritidun, Ttpwda
adhaa, nituM Mnw sd Z.a,q{. Sonc ofrhem eE nrEur gds and
weE avrilable at hiCh clcvlrion, A ,umb.r of nng.ldds e srcred wrtn ,. thc
cFalhot is $rM ofdairy inon., Hosi, & Du@i (2009) obsned rE s.end
.loilrbilny of foa8e, pahr$iliry &t pFf.enc6 of g@rs aftt ,hcp vsricd in $cn
bol,niql composirion rhouShour $. gowing s@r, Thcy inv.slaSo@d 129
palatabl. sp€cics inctudcd hjeh pallhbt., mosrty latal.btc, t.$ pdarablc ,nd mrcty
palrlablc rpei.s. w. ate @rd.d t9? p,talEblc lpeie iftluding lO2 w@ hiShly
priahbr..nd 8t 5peiq wcrc le$ pakr,bt, Rlhih cr d (2008) dceribed rhat l.nd
8r4es d. suiluc fo. fedinc 1o liBr@k will| Mc ,upptdcnblon ,or dirl@nl
lcvels olpmducrion and ctes ot liresr4k. tr is notcd lh$ Deoptc prercmd ro tsd
$.t clnb from lud g!!g. a.io r,re009) su8g.,Ld $ar hevy 6ur,hn cm
grd'ng orvery lons porccrod go$l..ds rncr subsrudat minta! may oc onc nnESy
io incl* patabbitiry dd mimt nudim.
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rhe 6sc lands suppon 30 million hcds of liv6r@tq *hich conribuE US N

400 nillion ro P*irr.ar mul cxpon hi.ss (Aron,2006). SiDe lasl Iso
d@d6 d'c paltuG in rhc .g l@ Mwn d iaro @deG Dd h.d Educcd dE

liv*tock poduction duc ro inpsps magcndr. One rh. @ b fanous for
domestic Desi Gcc, purc milt dd yogun bul no{ rhce pcoptc cnliEly rcly on thc

synlh.tic dairy pbducti, This has al$ quscd d.M. of meue lnd irq.8.d us
ofconfterhl icnilia, uhich in um ptoduc.s tow quarily truits Dd v.gchbtes.

ln rhe mdh.n polr ofPbli!r.[ livsral @kiborcs n4ty 55 % ro rh. grcs
povanqial iMo. by lgriolrlc sror. Th. hilly .B (73%) otth. pryine nonty
hrs smau lods for agricultlE, h{cc, dcp.ndenc. on tiv.sr@k is rclativ.ly high,

pcnicularly for rural subsisl.nc., To m.!qh rhe dainrMncc €quiremcnls of
livest@ls tnerc is a nc.d of ll,5 dd I10.3 nillion tons of crud. potein sd toi.l
diB.nibb nutric.ri, {R l'ih ./ a/., 200E). Mor of 0E .borc m iorcd gl?g e
hw6Ld dd stoEd a hly d gned fi6ly by tc tiv6r@k Rlhin .r at, (2tF8)

d.sc.iH tl8t tlcs. plmts on be grclp.d on th. bais of dn8.led. Wc found rbrl
Cekchw cilidh 

^nd 
Ch4aopoao. arclErt wrc rhe mott @mmon g6ses atong

ficld boundai$ an'l ms8i6 ofth. hcars (Hsein & Dlmni,2OO7; Kh.n., at.,

2007; Sulritr .? dl., 2007i Sutr.r ., a?., 2008i R hio .r dl_, 2OO8).

Cmodo, d@Uon is t ntdntl F@dd grc which hs high.r poralial
inhk nc (PIR) lhrn rclarile DEf@c (RP), ll is due to lhc pene of enriol oil
ctlledpipcdlon lhat mrk it lcsspclabblc. Thisoil is rcspoEiblc for I pcculiafs.ll
and tlsle or thc gdss (R!hmo, 1995), T[h is p.Ennialgras h lvlil.ble in alt thc

soN. lrcpedvc of dE abotc st Icd sraLmoq ir is hiShty pahtablc o all
livaioclq shep ud 8o.r. lr is . rigid 8n$ $m crhd od rhcEloa il i, nor lcf.ftd
in prsne of otha gtus.s. TIF dcfcns srDctuB ofptanrt d.case Dltalabiury, Ir

also decl€e ratc of daomposilion lnd remrin intacl ancr pl.nr d@lh. u h rh.
nilogcn @ni.nr in pldti $alinc@ pter lnEctivcnc$ for h.rbiror.s (palkova &
Lcps, 2008). S!l*riv. g@ing Eplc patrbbte g|!s by unpltatsbt. gt&s.
Moctto & Dist l (199, h.d opinion.d th.t @Flniv€ abilhy orp.klabt. sDci6 i5

highcr th& lrpahrrbl. sp6ies in aben@ of greins.

Anim.lprclcrcncc rcre,s !o $terion ofo phnt spc.ica by.nimals6 | tccd,

Sone lacloB likc iongc ap€ci*, a8c, aid srrs€ of prcgnsncy, gcncEt halrh and

hunscr or dimals ltfccr pEliF. Thc plMt ch@Lrinis @mrris s€en.l
tvtilability, d.8e of mai(ity, BDwrh slrs., phcnoroSj,, ftdphotogiqt and
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ctonlcd lnrt!, rlkdv. |h|I&!.. rd cti@. ,Il!r. .[ tcoE tnfl!.nc.
FLuliy (V.ht( lJitli r,flr d .t, lgizi lrreln & l{dbt r t95,
Htsnh & Dunni !09). L b b.r| olr'Ed id ds F!6r*.. of tiv.!oC( io!
ory .@t telvr h! ir .to ctr;dli dri .rqutrE G, .h dnlv of
6r!fc rtd doDt o!-S!s in d|3 l|!wt tun of br.g.. AnimL |rr. !o|l!dnB
coofdLd b 9e o.r.! m Fbd.,Fdr ii t ac ofr.rftrd ft.|,a
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Fig. 4.6. Pll.a.bitity ofptrrE ot Cbikesar V.ll.y, Dirlrict
ShsDgle
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NonP.br.bh HiSh Pdr.t. t6 p!t.t bk
D.gE ol Pll.t.biliry



l8E

4,6. P.Lr.bititt by pr.t cnd
Di|I.rnl p.rrs oflh. pt nl h!t. difi@nriat pat.rabiliry &codine |o ln. necd

and F.leEnc. of g@ing oniddts, c,h.mhrry, nu[iriv! wlss ot ptrot pa4 $tues
tud atracrivity of ptsnt pans, S.ne spoia! my bc ditrcrertilly ga&d wi$ BD6i
b iE paft. h d! pE$nr sdy ir e6 obs.d dEr in 53 06.6r"r ,pei* *ior"
pldts rcG 8ned by offlc, shEp..d 8o!t, Whol. heb!@s p@r sr.c6 rw
gazrd bt 100 % liws&c*. Wtol. shnb6 .d !B @ g6i.d. taG k@ gEzld ii
182 (57,lyt sp6i.s. pt rls i! wiicn l€rcs w.E gEzrn iDcludcd rso (76,3%) h€rbi
2l (8.9.,6) shrubs aid j5 ( l4.8yt rrE sp.cics. Ftow.6 nokc o,ty 5 % of d. g@e. tr
included 2l (847c) hcbaoeous, 4 (l6yt shiubby spei6, FruiB or 53 ( t 6,6yc) sD.cj6
weE ued. h 76 (23,8yt spcci.s uriliad by liv6toc&. ft jnctud.d 42 {5r,3/o) herb.
12 (15.8%) shrub3 &d 22 (28.9%) ra spei6 Gabt ir,6: rj8, 4.?). Husin &
Dumj (2009) ob$r.d dat 9 ,pei* wE u*d 6 whotq in 30 sDei.s lsc ,nd
ir 29 sp.ci6 ooat pstu wcG uriliad,

Herbivory cnhlnes pt&r dircBiry quatillriEly in two difl|G,r wars. i...
globl iieqrcmy $und4@ (o@u@cc ofa specjB Ghted io hcrbivory) and sDali.l
vebbility (lcrch of herbivory o @tc .ph.ment, t6t @ftg* fd herbivory fo,
cen phft spccis). Bolh rt* hF[milns ol.mL onD if rhct! is io n.garirc
cmlario bct*en pld p.btabitiry ed iB mnpdiriMbitiry, If thcc k no Ehrion
lhen plat diEBiiy js inqiDs tuftrio. of h.lbivNs d.ge of monophaey caal.
& CEwlcr, 1992). Sutfici.nr fo€8c qu..tiry ls ,.@ry to suppry csnri.r nuhj.nrs
h.divorcs, Prcpcr B@ing is c$cntisl to hainbin adcqur rongc @nditio$,
YounSer tislcs w.F hoF dDu8hr hridy d& olde fisu6. youngcr lj$u.s al$
grw loiSd with $b..{uml *itd.g s wlcr @vEd fDm oE b youns lBus,
wihcd ri$u6 h.d inc@s.d suge @ .nr! .d e hiehry prlar.bb du. ro @nrc6ion
or starch !o suglr (And.6on & S.h.zins.r, 2OOl), prer visor b mlinrlin d onty
halfrhe pl4r is 8@d, crdt.r at (1998) slgScscd lh.t on compck y..r or &n
Blores fic loscs ofpl.n vi8o6.
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r9t)
Chapk 4 (Prlahbiliry)

4.6. P.Lr.bilig b.!.d o! frrllod
Thc @i.* shom rhal m wo* o th. avtihbitiry, plhtsbility, prn uj.d.!d

diml prciercne of foBse pldrs ir Ch.t s v.tlcy 6 codi.n ou prcviousty,

rs.th8 in vid ilE impon M of ltF .r., ir w6 @ii&r.d b srud, rhc

p.latabiliry, fodgc p&feFn* by eim.ts cnd pst ued, Il h sugg*rcd to focls
@nenll.lion oD thc fo[se pl&lr ofad to imporc ir, !v!it bitity and lritiz,rion.

Liv.n6k urilized t6l (jo,j %) +ei6 in iBh mdition, whi.h @Biscd of
l4l (71.6%) h.rbs,20 O0,2y.) 3hrubs.nd 16 (18.3%) rE6, Itnty iix (11.3%)

tpei6 & o5€d in drid fon includir8 27 (6?J%) h.6r tO (25%) ,hdb., Andg
pldts us.d in fi6h cordnion, ihcc rcrc l? (6.1y.) dicotyt.doB and 19 (6?.9%)

hon@tlcdons. ItcE *!c 65 (2o.r,O srsi6 of plmr, rhli .r. ued hotn in nlsh
sd dri.d ondirion. ft.sc invotw 44 (1t.8%) di@ryLdos and l9(6?.9y.)
honocotyldors (IabL 4.6; Fig, 4.8).

Oqq shrp .rd sld. ususlty oDr for tirc tiBh risu6. c@in8 i3 impori,
thal 

't 
Fdue ft. poponion ofdqd pans and incEa* $. ohancca ofavlilabitilv lnd

eGibiliry of tiv. risus of pl&c, Th. .vsibbilir, of fc[ Dldl n atuh
inc@s onsulote eeirg .rEj.ncy,

Hu5lain & Dlirei (2009) sraLd th.r s.eD.t .wilability of todd.r sDcis
d.Fd on ph.rclo8aal sE36 ed ctidr!. Ttis is .imita b @. oDFrvr& tur ir
th. cljnatc is suilablc, horc fcsh hdde, sp.cics wiu b. lvdihbrc ro qnj., rh droughr
r(l qiftr i@$n dricd rDeia, bccodc rh. ont, eo@ of food ro rhc r.jmtr tn
200& 09, low pBipir.rioi occuftd in thc vsltcy qhich consrd@bty d{tin.d rhc
aiml populotion, It poducd shodagc of d.iry podocr, $c hs1 r. thc @i,
Hugin A Mor.f. 09J) EFrt.d th.t mosr of &ngc sp4i6 vw @d jn tnsh
6m by sihals in N$inhad vauey (Huna). Lhh&d,r ot (1996) sid thrt shobs
povidc fcrh lodhr i. absne ot snuG. tr is.vidd tur mo$ or $. roddd
spe'ca iv!'l3ble h July ro Scptcmb€r and foBSc pbduction h hi8h during rhis
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t92Chaprer 4 (Pbt.rabilir, Rcslhs lnd Di$u$ion
4,7. P.ltbbiliry br.d or prcteclc by rd!.t typc

Canl6 s&ldom grued dccp slop6. They pEf€r ro 8@ lh. 0at Dtrin ed
lramplc rhcn. Tnmplin8 sr6 i! rh! gft4d @ iD nin o, afte, Ei., Fd.ows md
buffalos m dsroy d rcE of@ iD a.hy. Coorbry b ihc e ., shep Md g06r
gtued sldcp stop6 sd ate Ea&d oD rrec b.d( Ar highlr altidc, the Dcoote
prcfe@d b q g4r 4d sh@! h.lG.

Th. dsulrs sugS.srcd rhor 28_8yo crdtes 8@d on 86% herb!, 2.2% shdbs
&d l2%trces_ ncpcEii'g. of gor 6 grcai.r rhm shcp in rhc tal.y. Ac@nting
io And.en (1974) SEhg eim.t.s pEf.ed sha ow $il, h!mr, p@r nrc, drcughl
.,Iectd od matur re3ofih foc8c.

Hi.kma .t at., (2004) slrr.d lh|t oin.l diveRi, B a key vr.i.bt.
induqcing plDr steis dircsiry ed iI5 @orosilioD v.gcbno. chlngs e .bo
obeo.d ir oodcr.rcty ed lighlly gro.d nngetdd.

Goab likc aU aimals, qticss nuritionnl wisdon siDe ey el*r phnc of
hishq iutdat ir p41urc (papachristou & N!s1is, 1993). Butfales and 6Ns !6zed
on, (28.8%) spmi6. ri iicluir.d 79 (85.9.2) hcl!6! 2 (2.2%) shtubs dd lt (r2.0)

t s- Coat gEad or 160 (50.2%) sp4ics a(t shc., on 156 (4S,9%) (Ia!t.4,6i
Fig.4.9).

C@hB .nimal and hun6i eiviri* al@r rhc s@ing prt Encc. O.c. .
laturc h des,adad, soil Duuient *ould b. lo$ by min Etiadon d cFror (wu &
Tisn, 2002) which *ill d<ce grustand poducdvi9_ pnrircr ., ,r e00z) sta&d
lhal sojl cEsio. is lhe baic irer.sibl. los of$il poductiviry of mosi @g.lud'

Coal Bcnollly pcf.ftd shrub6 dd shep gllss in $e prcsnt sludy. This
lglq wnh olhq workeE (Wit$r, 1994i Husin & Du@i,2007, 2OOS). R,sl.!
or (200t) st red that groing sysrch of S.tuchislo invollcd 74 % non ds,2t oA

ttmhunMidts .nd 5 % s.A.nttry rrr*. Oa.r .t al. (2006) urScd thar toEsc
pulucrion is high in sDrine in dry lsnpcdt. foFsr! in Nodem ae of pakisd,

Husin a DUEM| {2009) wo4i.8 on Haboi rroSc tdd. Thcy s6led {ut sort
consun.d 98 sFcici ircluded h.6s, shnbs, gtus.s .nd lE, Our rcalhs acrcc rilh

Sll8ddo .? dl (2005) .rgucd |har ar tow t.rirude s.h mdh ptanrs arc tess
pal!&blc rhe high lnriludc. Simil.rtn Sasli cr,l i2005) Molrzd ftc lofth ol
norislie conponion und$ ditTcEnr g@ing irtenrnics in rnc scdi orid .E!, Thcv
d*rib.d thal florisric aoposition *E dct.mincd by e@inr inlqsirics !o8erh.r



t9,
Chlpw 1(Plhhbility) R6ultl ard Disursin

eith plb1llility, h b daFd ftlo th. F!3ait sodv t||!r imes.3 ii SrEing

i c$iti6 dc!!s div6ity. GEiiS sin.l dPB th.n P|!f.|re fGlv wllcn

th.c t abudae of for*p plat!



cn Fd 4 (Prldrbilig R6dt .!d Disioo
wirh FLldili9. h is cl4!d Ato dB prlar otd, d.r iarascs in gEioS
i .$ni6 dc|q$ di@i9. C'uInS .rir l srD6 tEir lcft{eE Ar.ty wtEi
tlcn it .t{nrbNc of&Fgr pl&!,
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2t3
Ch.prr 4 (Mirerat CoDFsirion)

FoM€en specis \l@ aslyzcd for 13 nosr impori@r hineEts including trace,

hciw ed lseorial mer.ls al thra ph.nologicit sriges i,e. v€g€latirc, eproduclivc and

posl ftpro<luctive st4ges. Th. sults e s follos,

Tnc. ELddt'! (Micrc Et &!b)
T'@ .l@nts o. ni@ GLo@ts @

200ppm i... l* tb& 0.002%) by rh. pldrs.

m4gdcsq ricKc, ircn dld sodiM.

llquicd in biNi. q@tity (5pph -
'ntcs. .LnHts inclu& copFr, zinq

Copper

Coppd is esslial t@.lcneDr, fowd in Dono ed divat@t fom dd is ale
!es. in hharL eiBrl dd pl.nr dy. Ih. pcdtsibL timil of Cu b l0 ppm i!
plmts (Mek!( 1994). IrE @se of Cu in ou study s6 12 - 93.E ppD i! vegcr.rivc

n!8c. 3 - 216 ppm in E!.oduclirc !b8c ard 12 - 5l ppn in pcr EprcdGrir siag.
(I$16. r ; Fi& l). Ir bld J@inuro of 93.E pp@ ia centr,t citiqb. t os.n W
&tuna slM.totd (33.4 pp6\ )[uga bBEM 129.a ppn\ E ws.r.tivc sllgc. IlE
hid.st corccnFation ofcu w t .otd.tin Awaith8 ndb el6 pprn) folo$d b]
Bftchiqia rcpteN (120 ppn) AMa ha ei.idit (33.2 Wn) sad &Ms gtonuata
(33 ppm) in Eprcdedv. sLgc- It ws 51.2 ppn in pol.r€orrz glabvn tolo||.d by

Hypericun petorctun (4s w:r)), Ajusa bructeosa (44.8 wn) &d Rubex hastato (31.4

ppm) at posl Epbductiw stas.. The loEr conieDt ws r€@dcd n Rune, dentdtu
(3.0 ppm) foUowed by .cirrl&04,! !q!dro!a (5.8 ppm) .r @prod@tiw st sc ai aI
ph.nolosjcl silg€s. 'ftc low.{ svcDSc conc.ararion B abo foud i! Fidrr,r,),6{
squtuov 113.8 ppo) at all rbtt phdolosic.t sLs.s. Sinitdly, bish.n arcr8c
@Mft!|ion wa r6vd it A@,uhB ei'tdis (83.? ppD} Th. ownl av.Esc
@@flr iotr l@dcd &r.$ th! pL !pc.i.! .nd ar tue diftEtrr iragcs wE 26.3

ppm, 43.3 ppn ed 25.6 f'pn i! sgcllriv., rprcducriv. ad post reprod@rirc srag.s,



2t4
Chlpcl 4 (Miqal Compcidon)

The plm& *.8 colleted in thc vrllcy d Brio$ h.idts ahich h.re a widc

rdge of concenkation th.n pld|s of th€ phins, Th. esulrs Evcat d rt4r FjkbtiltytN
sgldr.ora Epreenled tlrc lowst ovc!€e of copPr .onr€nts all thc phenological s|s8.s,

It ir a rcn p.labbl. pldt .rcided by canlcs, goai 4d sh..p- T1E pb erees

Pto8Esivcly eitb luuiou grewiL Ir qls foud ody in CuElsh HiUs on soud fa.e

which b udisfutbed. Thc speci€s @curs at nurgis of $€ mountlis ad dlong rh.

Using slati5tical peklge, ANOVA two fe!06 rirhout €plicat€ dalr, irdicaLd

rbat vuiat. sDoDg rh. ditr mr pblG fd Cu @&nts rld b.tqEs dillffir silgcs
q.c non signifimr lr wa ob*deA rhtr ttnorudh8 vitidb \ith hiehd !e.68c of
copFr coni.nt in ve8c6tiv. rllSp drd hiShcst conidt in epoducrire sL8.. coppe!

@nl.nl3 incr€ded with matuity of the sp.ci$ dE io &cmsl.tion, Slltan €, al {2008)

rcpon d that Cu @@ir..lioo iftEqd with.ge i! MSclud g|!ss ed rhc$ Bulrs

$ppon.d thc pre* frndiDgs. It is obvioos dEi C! @ntcni incrc$.d toh vcscbriv.

stage to Eptldrctive s€8e and then declin€d at posi Eprcduciv€ siages. Copplr contcnts

welc higler in aU lhe EaFs the livdtock equirenedr i.c. 5-12 ppn (Amnymou,

1975). Il is lDe for ou Esulls. TtE T.blc 12 slosld thd dl gass h.d hiehcr

Said ,, ol (1996) Fpoded copFr in lll pans of Arrer /'ad4nd. Ou rcauls

(Tablc L l) also showed simild b€hayior. Ayoola.r al. (2010) analyzed d€ pEs.nce of

lne .l.B€!tr like Cq Zr lvtn, Cr, Cd, and Pb in spodia nMbin, vcrcnia

any$d4li@ a\d Monu.lica .trudta, CopF. bad hi8h.rr colrd[aiior in C6ia
Mtuttilolia, Mertha ryleesik, drd Spha{anthu hnti6 (Hr.sain ./ zl 2009). ln our

@e Amfrdnthus eititlh ||ts the bd eucc of Cu as ir hrd hiSJta coftedraion thai

othcr prdrs. Hljsin e? ut (2009) epod€d hidEst contcnt of Cn in vahri@a olicinalis.

J@s & Fnday (2010) rcpoi.d rhai t!ry lN nicroNrri.nr co drs tu lcaf, fois and

$.& of Sdrdlordd (!pocyMc.ae). It hccd er al (200E) nudicd micrelmots likc

Co, C!, Cu, N4 Mtr Fe, Rb ad Zn in RMet h4tat6, R n.p4le6b md rcponcd fie

abscni frcn flow6 of R!re, h6tat$ B^liry at al. (2001) 3lated thal nutdrioel

quality of plet' is pliruily @lirolLd by co@rtr{ion of .s!.nti6l nuEienrs. MiMn
(1990) ed Sulton ./ aa(2008) Fporrcd dul irc@s.d Mo int lc pdenG Cu roxiciry in
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lie.srock. They ale nstigrtcd rbar ill.r6ilg eil rcnpcnte ale inc@ its

conenloaon of coppq ir pldr6. TmFFL legw. hld Eoc Cu the lcmpcFi.

glasss. Shah cr al. 0986) st{ed thd ircrcN in Cu conLnls in foBgc pronorcs

6!tuity- ftn 3F.s with our nr.li!g! G.bl. 4.1) ! FpmdrcriE igc thc plul hd
ndinM Cu @dlcnt. As deglddio! od lapes i! m.r.cbolic a.tividca o.cu, n soes

towald aging which Cu content decFes. Gohl (1981) also repon€/ sinilar b€havior of
decline ofCu *ilh ag€ ofples.
Zit

'ntis iracc clment is foud iD aU $e living organiss. 'nteF arc 100 - 200

.nzyn s d.p€ndcrt lor ib etivity on Zn. HUnu body on lh. avcFge h8 2 - 4 I Zn. lt
is d cMtial.lcmeDt for ncoloUo of RNA and DNA. Tn Faissiblc limit ofztr ii
50 ppm in nedicielpldrs (M&t€n, 1994).

Ajusq bructeosa had rhe high.sr codent iod (214-6 ppn) followed by

PoltAonM slabtun (tr5.4 9@I8.1Mn "igtw {91.2 p$L Awantha vidb (EE.2

pi'!), A enbia scentifolia Q4.lppn) afi EtwB pectinara (67.4 ppD) in v.geutiv.

srag. (Table l). Iltc dala rcv.sLd tbar rhe hjghed @ enl ofzn in rpoducdv€ sbSc

w lovld in BtMu pectiwtu lm.4 @n), .ajuga btu.t.oe (n Dpm), &t@io 
'in.tis

\75.8 pp6, Cerchrc ciliotit 167.2 wn) ai{.4turu h8 vhidis (62.6 pDF). Ir'e b$t
l.v?r ws 

'.corddd 
in, ,{,'dr d,atat6 12t.6 ppn) nnd Fimbtittly 'qumog 

(4t.4

ppn) Clabr. 2). Potraon"n gtabrun (t92.6 p96), Ajusa b,acteora 1t49.2 wa),
sottuM tli4t@ (96.8 Wm), Erachituia dpt.N (EE.6 WnJ ed Art nisi. *.fl{oliz
(85 ppm) had lh. his}cst l.vcl ofz! at posl rcprcdeiiv€ 5r.8.s (Table 3; Fig. 2).

Gsenuy Zn w found in all pl&$ at all the thrcc sia8.s .xc.Pt ltIEri.uh

,rrr'd,@ eh.E it E abscnt d vegqldv. sLsc. Otr thc .vcnge Zt E hishdt (71

ppm) ai vegebtivc slages follo*cd by post r.FodElivc st 8. (70 ppo).nd Epedetivc

sBgi

The arc6g! l.El of Zn in Eg.tatilt st 84 rcrcs lhc iN*tigacd sPeies wat

7l.l ppD, whjch sd the hiddt.snge ir dlrhe thcc !r.!Gs. Thc lowcat arcEgc wa

rcoorded in etroductiw sragc (51 ,l p96), ljuga bracteot! $d Anatunthtt tbAbl htd

lh. nsimM.vcrage ldel ofZo on individulbsis eith sinil.. conccnrdrion (l5l.l



Chapter 4 (Mincrd Composition) Resulls md Dtcsion 
2t 6

ppd). Ihc loEst av€nge w6 rccod€d or individual bais @ tat ot Fihbist lrt

A$ltti! by ANOVA indiq&d thlr wi.liotr h Zr @ .m b.t*cn difrerent

specics s$ bighly sig!m@t, btt i1M mn siifiett b.t'@ ditr E 1Lg4 (tabl.

a.2). 'n|c avcragc lcvel of Z! i! v€c.tativc atrsls ac.oss be s!€.ies wos 7l.I ptn. trtrich

ws th. higlFsr |vcngc 
'.rus 

lh. phooloShal slags. fte lowsl avd!8. \r!! recorded

in rcFoducliv! elage (57.1 pFn).

Zn is d inpondt for n ry. tu&tion sd Mlc f€rtility. It is ale idporrsnt for

nmal &v.lopmdt of go@d5, It cnllcs vit mi! a.livity ed foBElion of RBC !
VBC (CLu& & Solomor! 1979).

Th. Fsul!! rcv..lcd ttar 8rlss hld g.n Flly low @nL ofzi 0u rlE forbs

(bblc r.l). sllrar dr dl(2008) ars &$dbcd thli gllss cont ined le$ zn rh4 lc8m.s

ed Zn d.nci.ncy mly @cu in ru,niMt f.d swh fone.s. Il'ey disu*d Zr

concentarion is not afecied by chu8.s in climltc or maluity of Eas.s. Th. pM4t

snldy disgrc.d wilh decEe in Zn lcvcl witl ilclls of age and \ri0t climatic

@nditio!!. Ki.n 91 4l (2006) suppon d ou resqlts rhrt a Duinber of hcrols imhding

soil, plafl spccics, plsnre miDEg.nor rdd clim.d. My a.ffet th. lilclihood of Ztr

dcfcimy in miMls 'ftey a&o dqrcdb.d th.t plarr E tuity !f@t z, coMrdion
of f@g. atrd also dcFnd upon th. tissE $?6 of plets. !6r'Jre fonge hld sli8hlly

lowr l.vcl of Zn tbe m.e @ lot of rcquiEd for @itErs (Mc Dowll ., al, 1985,

NasNlls! e/ d/., 2003, sda er al., 1997 ad Khe .r .t, 2006).

Eusain ,/ al (2009) inv€stiSarcd .idt spei$ for mi@nulricnt &slysii. They

fourd fhat ?J wa \i*E{ i^ M.atha t Bnis. I! ou s:rudy, Zn was hiShed in

PoltgonM Slabru Qn6 wa) in pon Eprcdu.liw s1a€E vhiL itt atcngc 0 19.4

ppn) ale hiSlEn Lrcl i! lhis plet Zif.r .r ar@010) ald lqbal .r ar(199) cLsined

Za s css.nlial clcroctrt. plqs & inponlnt lolc in plet biocbmicsl systen. h helPs in

eund hc.ling &d is st ng dtio$d0d. Ib dcficiocy rlsi.d to lhc prcductivity and

vitality. Admn er al (2010) foud ir in hi8ld lcv.l in Fo"*alea tsnacbsina t 96
b.twn 25r-150 Dd ks sd aborc thc &lici.lcy ldd of 20 m8,4it. Horcv{,
Bupt urun lat.atun (t8 hg Ls) had d.ficicn lcvcl of z4 Rcnms & Iqbll (2008)

inErisllcd high zn conrcnn in lats collccrcd fem induslrics, llusin d, al, 2009
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slrlcd lhal Zn deficiency k e inlbrrdt hcatLh probtcn in 3d *ortd cou,lri.s, Thc
av.m8c dajly inbke ofzd is l.s rta 70F8lday md 20 % of rhc rcdd popularion fa.es

Za dcftcicncy {HNs.in er at 2010).

Msgd€s. is.Mtisl for ddetoPtn nr of chtorcplasr. IB &iciency l.a& io ilE
dilcoloBlion of 16B ald oth.! p.rts of rh. ptur ,IlE p.@i$ibte qua.riry in ptec is
200 pPnr. Mdimu coD@ntr.lion of Mn *!s &crrd€d h ?otSoM gtabtu e94.6
ppr!) io posl leprodktilc strgc, folowd h! 

^tua,ttu 
vit tr (219.E Wb) ib

v.8.|^tiw sEs, dta seb'ia fiit! (270.6 pPn) i! rFodwtiw nage Gsbt6 l, 2).

Gctudlly high.r conmllijon e!5 @ord.d i! rh. vcScrllive sbg. wirh !888. of
158.9 ppm fouowed by Fsi epbduclivc n gc wirh 133.5 ppm ad rp@drctive srlgc
(l08.9 ppd) (Fis. 4).

I\ic Ftmbrtst lts rquat*a btA tb.lowr conc.dudion ot (22.6 ppn sd 24.8 ppm)

rProducdv€ aod vcgetarivc stage, rcW:.ti!.ly. Antanthu vtidis (25.2 ppm) had on€

in post rcpNdEdE sbg. th.t bas lowir colrcnr of Mn, Aveag€ t€v.t of Mn vss found

io bc highcsl h &r@u yiridn' (21E.7 pp6r) !t dl sbgcs i! all pl&rs. TtE loqlsr arcEg.
(oc$n d in FintuLtryUs sq@t6o (34.9 ppii).13 r $fiolc EprcducriE sl!s. Fpwnt d

lowcst avdge of 108.9 ppn.

'nre analysis of the re$ia by ANOVA cuLd that wiee uolg th.
pldis 6d b.twq diflmt phcrolosiel lilg.s of lhBc pleis e non liglifi.er.
Thc lowerr conrcnt of Mn @ot&d i,n Ftntutsrylys tq@r@a foUovEd by Aror6
p.cdhatut. Polrsoaun slabm had hid.lt lcv.l. It aidr in .nzymes need€d foi

chlorophyll fomaliol h is e s*ntirl micbnuri€nt aod inport nl for 'lny vilal

fuctioB in pldts. It &t5 s coflctor dd h.lp6 in synrhcsk of @tem, dboiLvin

and .tcodic &id @uci. & Pollc, 2005). It ir impoi.Dt for |hc nlrdoning of 8on &
and @mb6t lt]mia. Ddlre8t4 riso ttd Phlonis l6h6.ritu M siSnificrnr lcwl

of Z! (Hwin., al.,2010). A&t!I rr 4l (2010) i rnigEr.d hiets l.v.l in
yalnia"o ofr.iMIL' Q69 wnt. Si6il'{l! PolBon@ slzbtM hld 294.6 ppm itr

Do5i Gpoducrivc st^E , ,[nqaath6 tnds 279.8 ppn in leget.dle i.8c $d
S.t@la riidis 210.6 pW in veg.tativ. sia8.. Thcs hlws a€ nuch highd th.n rh.t

eponcd so for. IE pl&ts had coU€cted fron 5400 fi al, lt smed ftat pl!fl
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nutricnh 8r€ady vary wid lililuda lnd clinac &d ihe* &! rltc kcy frclo6 ro play

ils prn b dislingukh thcn fron olh{ plairs, fte Mn l€vct in rhe selcct€d plturs

v4icd tom 24.8 ppm ro 279.8 ppm in Gely srlg€t and irs coMraltion vdi€d flod
22.6 ppm ro 270.6 pph in bl@Eilg 3tia., Th. Mn 6 .nr imtllg *ir[ n.$ri9
of pLlts. Ou Bulrs agled wirh r[c!e of ndin.r 4r e00E), H|gi! e, at (2010),

zatu.r at. (201q,slttoet at.(2008) &d co (1961). P€Ncctr, (1998) disuss.d

ibat Mn co enl in ts rdg€ldd gEes wr spl€ io n ct up the livesrock

Thc tuse ofNi in vlscr4tire sraSc tugcd fDh 2ppn ro 324ppD Clsbte l). The

highest concentltion w rccoded in Snchiaria repkw (465 ppm) in rcFoduclivc

5r!8F follo*ld by Rtn.x h8tat6 (324 ppn) @d Runet dehtdw (316 wa, in

rc8.latiE rt 8c. Thc r€69. @nidr ofNiw I15.7 ppn in vcScbrivc srg.,7.1 ppF

ir Fprod$tive stag. .!d 105 ppD in posr rlFoducriv. sr.8., It ws obviou fron rhe

Fig.5 thal lh. av€69. Ni codl€nt w lowst i! rcprcd@drc stage dd high.sr in

veg.tltivc slate. In Anehisia rc.rr,rli4 Ni war nissing in all tr€ &E phoologicrl

slag.s. x,Dq ndds h.d no Zi d EP'odwrirc &d p6r GprodEtiE nagcs (Fi& 5).

Ttu diff.HG .re mn si8nfic{'r i^ !cg.!'iw e3{re s P,WM glabtd sd
Aj"gd bracleNa, 6 t ptodlcnye *qe ii Fimbistylts sqwrcs4 Brcd6 pectinats,

Hwicun perhtutuk and Sola"u riSlu. Nickl€ w !bs.d Xunet h6tat6, Brcn6
gloercta, Cerchtu .Ii@it ad AMtuhs virid& Ni .r post Epndwrirc sraSp

Thc lowst almgc 6 F@rd.d in ,{ralarlr6 ,trd& (20.? ppm) {hilc highesr

lev.l of Ni wa fosd in n!D,r dertata (260.7 wn) at ttu e phcnological srlgcs !t
individu.l posilion. C6cnlly, Fprodwiiv. 3t s. had low*r conrdr of Ni qhile

vcgclalivc sbs. had biShd lcEl (l l5J ppo). horeEr, Ni @tq vuied fton 2 ppm -
324 ppm in wgetarivc slag., lE ppn - 465 pprn in Epodslirc nage dd 130 - 250

ppn in posl epoducrivc alage (TabL l.l, Fis..).

Th. ANOVA table cveal€d dDr vui.lioa dong planB ard at phcelogicsl

sbScs wc tror sisnificsr, B.ciN tbc plet spei6 *G disinS Ni st vcg.dive

sl!8., fivc spei6 al Fpoductive ergc 6d sii w@ nissing at post Fpr.d&rivc .ia8..
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The rcsulb wel.d t\at ,ltkhhb ventfotia onplerlly mi$ing Ni in aI
ph.nolosical sbg.s wbiL Potso M Ct bM tA ljtga bracteM l&Kng n rg.tsriv.
sLe$. Ni conr.n h reslisible in f,zbfisf4r rqwrcsa, Runq h4!tatu, Brcnt
pecututu, Hwttcun petrtmt@ nd sotcr8 ,tttW 

^r 
Eptcd,Erirc sl!86. whilc

Brchi@io rep.B &/,ttet hqhrs, BrcdB etoderda C.NhtL, .iliarb. d
lnotariu riridk lttkilAit in post rcp.oductirc stag.. Ir !ho*€d llui ptanB depLi.d Ni
mdil, i! laler st Sc oflhch lif. cycle. Ir Ny lse rhc intsk. pFFrty from $it.

Zafar e, a/.(2010) foud rhsr Dircnl slEidts varyirg in concoFatior ir plrlc.
Ii vari.d lilm 12.5J5.2 ppd in (Fasdia indi.a, &tantn turct.N./Ou Mdr5 dso
connmed thd ir is not iDport nr b bc prcs.d ir in all ,tsgs of pllnrs. Adre er

sr(2010) I@dcd hisbetr onc.strado! of Ni b Ororr.sr'c idrar4 V. invcsrig.Ld
hign.lt lael of Ni in &a.r,oia rcpks (466.0 pr6) in prc juvoitc sras.. R€hlM &
Iqbsl (2008) Ars indicdt€d highc$ conlenr of Ni in ,r.&r?u spc.ks 6nd FicB Bltlioto
ldvcs. HUgi! s, ,t (2009) obt ii.d Ni in m8E IoE lhd O.O5 _5 mg/tg.

This impodad t@c clcDe.t is Gessry for pholosynrh.sis dd pFFnt !s
cDzyme @fa.!o!. Its detui.my Eutrs i! i .n iml chlosis ed nccFsis. rtc higcn
@ncrntzrion wli nored i! ,t/-'rg4 Or@rrajq (I248pFn) iD Fn r.prodEliE sos.,
rcprcdrcuve st Sc (968 ppn) fotlowed by in vegetariv€ s1!ge (944 ppn). ,r!8,
,ecr.or4 has thc highBr conccDtElion ir a ir, d@ plEnotogic€t sbg.s (Ii& 3) shong
rhc f.5t€d s!€ica, Th. FG conr.sts of /tn@anttu, ynAh e44.2 ppn1, Seta,ia rbia,
(6a.4 ppm), Hypett rn p.dbtatlr (55E ppD) kre hish ii vese1arivc srase (T.ble t)
ircy 'l@ followcd by ,t /fiz ebdtu (622 ppn) 

^d 
ltmua,thu vrtdb (506 ppm) in

eplodwrive sr.sc G.blc 2). ,tpeliar pcrloaLn (7j9.6 ppn), sztatia tui,tk 1616.6

Wd) Md Anuonrhus titidis Q a7.6 ppm) had hiSh lcvcl of Ircn in Dost eorcductive

B,onu doM4ra (2t-E p!d|) toltoNd by &ors pe.riNrs hrd (50.2 pph) in
posl rcprcductjv. 3raec, Figw I sho$ ihe av.ngc iron coolent! \r.r. high in th€

ve8.t3$v€ sraSc of th€ plaDis i.c. 338.7 ppm drd vas rccorded lorEsl !rctllc in
cprdu.tiE rt S. i.c. 270,4 ppo doaa rhc spacic..
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ne bible 1.1 thowen [d Ajula rrddleua hld &. hi€hsr lever of iren or dl
rhee phemlogiel {.g6 wirh aE6gc IOl] ppn This is dE hiShgl arngc in,ll
plers foc ion contcnts, IE lowl avmg. eod.d for eFoductiE sragc ed hi8h.sr
.ecdgc of irer foud in rcg.rdi!. srag.. Ih. loqsr .vldgc of iron oa jrdividual b€.j!
6 E@rded i! B.MB glodaato e\.t Wd, Thc Butr5 al5o ciplai!.d rbar iro,
vdied trom 78.6 ppD to 944.8 ppD i, v€gctariv. sbge, 72.2 _ 96E ppn in rcpbducriw
rlagc ud 23.8 -l 125 ppn ir posr Ep.odEtirc $!gc. Hokvc, rh. w.ngc lcv.l of imr
v&ied fton 70.1 -l0tJ ppn in.I r€s1ed Dtanis.

ANOVA show.d rb,r ll. veiarion of iren coecnrlrio, in difier.nr pbrt ,!.4i.s
\|@ hiShly sienificmt &d b.t*e rhc ditr@nr ph.nologicat $agca m @!

Ircn is d iDporrsDr cl@at for Fd corDrlsctq, oxygcn qryDS prlm.nr lt B
scd as.itur lub.rul@is, &coi..nd eBda. rb cx@$ @ c.e fadSE (Ctaudc &
Solonoa l9?9). Ii plays a vibl rol€ in oxidarion o{ hchoslobin, crbohydBcs, fa.s ed
pDtein. It is d$ FquiFd for nond fmijoning of rh. tlcmu, rysGd (Hlgin .r a/..
2010; Adcycye & Olokiti, 199).

TIlc rcsultl &tlated tdr ,{./raa ,rd?.orq i5 thc bcsr $urcc of iron lld is wid.ly
us.d ,n rbc va[.y rs anriprlric .nd bnic. Ir is obviou. rhat plarr @nraiFd iron 0Or]
ppn) &d js etul againsl .lemic di*ases. ,thd@kB vni.lb \rrcoll{icd fto, B.k}tl
B8da sii! aboul 7500 f€.r dt. tt fot)pr'd 4jusa btucteot in hiSlcsl lcv.t of roo
cod.nt. Tl'e p@plc ljcd thh plet @nrin@udy .3 pot herb {d w.y aflqcrive in
reptuotic trobleb!. Il€ ,rcu6 gton mo h& (j\.rppm) lNrsr @trter of ir. The .lt
Brcd fodge w @nsid*d bdr fo. Ditk pod!.ri@ ad sls mra$ *€ight of qrtc,
HB.in , at (2009) rcpoi.d hidEsl l.vcl or iDn in ..',pelr.!, pedorcan 0020.4
plD) *bilc ou Gulrs bad rhoqld ?19.6 ppD jr Lr.r sraec of il Jaes !, ar (2010)

a.atyud ttir Sabd lo,i.tah.dhistcst iron @ni.nr i. seds fo ov.d by le3vca. Hsim
e, aa (20 roa) rcpod€d hish.sl lewt of iM in Tia, Ena pot trc6ttJ,. Hussis e/ al
(20r0b) rcporred maximu @ar.rt ot .M 

in pNMi, tahneire R€the & Iqt€t
(200E) dilcov.rcd 0ur pLads growing i! polturcd Ms lik! in K.ra.hj and on lo.d side
.c.mul&r.d fmic in rFir 166. Adoe ./ a/. (2010) obsrv.d mo!. iDn lcrct in ptets
of hmid Egiotr rto sub hMid {a! Th.y Fpolr.d highesl |.rc | ot iM i,n yat.riM
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olJicikals (2187 W r. I!.y cxphircd th.l veiou l@t of ircn in plers in difleren(

habilats B d@ to wiablc eil dd Dhysicrl @lditios. Vc hrd.lso nqimM vrt@

of iM in pLnts of hlEid clibalc. This suppons @ 6!tt' tt @d ., u/_ (200E) .lso
rctoncd i6n 6d.nt in Pot8odr pLbJrd, R@ hettattt bd Ftiol. of nm:
hephate6k. Khan et al.(2006) di$usd ih.r ircn conteor w6r his!.r i! fons. of
greing rastlrs. $inilqly, K!bd! - Podilu & lcndis (1992) hid th€ viw rhar

cmditioroofsil.ndclimt,ffc.rr.t .baoDt@ of irn k GpirS physiolosicd sL& of

Sodiw is v.ry lov d all the phenological sbg.s in testcd sp.cics. The nwimM
arnout of edim w!5 r.&!d.d ir B'wt &ntats 19.94 pw) $ porr rprcdetirc 31a8ci

foUoNd by &rdio y,t d,r (6.86 W6) ttd SotMM nigM 1625 pph) in thc satr srigc
(Fig.l l). IrE sg.t tiE !d FpredE(E 3r.g6 h.d wry low cot !r! o! drc .ws.
Bg.d ftom 3,5 ppm to 0,0041 ppm- Sodim codd mr h. r@.d in potysonw glatM
.nd Bronts donercta, The vegerlriv. st Se vfile Bronw pectttur8 ed Rmq
drrdr8 in eprcdEiiv. sbg€. Ir *s inrcrcatinS lhar att tesr.d speiB hrd Na @ dt3 in
posr Fprcdelivc sl3gc (Iall6 l,2,3). Th.lowqr aEns. of s.dim w t@dcd in

8tod6 don.rat anA Atuadhw vtldir. Th. hiShc$ wcns. M eodcd in
Ahtuantka rindis (3.3 wn) fq edi@ lcEt. It wied tsm 0.I - 9.9 ppn ar all slags

ANOVA dplain€d thar Eiaiions of sodiM @nr.nt! in atl icst d plads ar€

3iglific&t wbilc il is bicy si8ii6.ut d phcmtogicat slagq.

fte E$lr' Fr@L.l rbd $di@ @!i. E foud Ery low in.[ pt4!r spcciB.

Th! ,Mimu conrcnt qs foud ia PM .hnt t6. It is swiat d wirh body nujd &d
Egulates acid be balalc€. It is a hqjo! .Lftolyr€ of btood and help in hydnrion
(Ay@la, 20101 Gbolahs, 2010). Irs inr.lc is llhrld with hr?Gn nlion i! huJm. J@e
€/ ar.(2010) delmind hig!6r le!.t of sodiu in.t p.rrs of Sara ldida It tu tu
pn)wd (H'ein sl 4t, 2010) sislific&r lmt of $diu ir D.lr.,sia r&ra A.t u .r
al.(20r0) i.reltificd low lcrcl of ediE i^ Euptem fat dtw. Th.y ate dforion.d
6 AosEeia lanbata show Nh increlse in Sodim conceniBrior. Hhifer,r e0O6)
foud dainu moul of sodiu in ddirh (63.9 ppm) wtjle to* lcvel foud ir bord.
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eoud(l .? ppm). Th€ p!!qr dudy Fv€alcd thsr sdiu !va! low i! @nc€ftalior due !o
$e clinEt c!trditions !!d soil phrlioct nicrt prepeni$.

Macro nusi.nb 6r. rhose thar rc rquircd ia Elsrircly hid lev.ls. Thcy Eay b€

dividcd iolo trc subgreup! i.c. @jor mrco n ienrs .nd *@nsary l:r!@!rh.m9
thc mjo. hamnuEidrs inctudcd phospboB @d por.sih.

r. M.jor M.cro N!d.!a!

lhGphotus is a imponEr de@!r of rhe pLnl body &d is Equir.d in wious
njnctioN. Ii is recoid.d itrl){inu t FinbrbM sq@@e (3%.8 pld) folbftn by
Hwric@ O7.4 Wb) atn RM4 d.Mr6 (161.4 p!d) i! Egetrdve eagG (Fi&13). X

tue* torn 2.18 ppm (&d.ltdia rcp.N) to 39.E wn (nnntkrylv sqwt6a) ia
r€8etatirc 3b8.. Tb. Aroz8 r. cttt'atut ut RM de,,lat6 tsn lon si8nifi@tr€le,
of phcphou in cpr.ducriE sr.st . S.,arta vtdis (tj.].29 ppn, $d pMu h4 ds
(13,478 ppm) have t!. mdiFm coslcnr in rcpmducrirc stage, Sinilsly nu,er
de"tata (9.94 pp , 3d Sttat ta ,rid,b (6.85 pgr) hqve hish€r ontcd of phdphoru
tun Awahlhs 

"d?i 
(0.E6 ppE) Nd Bthu slonqata (0.9 ppm) hrrc tow

@amtnton in posr rpodlcdE stag. (t!bt. j). rr vrdd tDn 2.2 _ ]96 w ia
vegeraliv. sr.8., 0,7 - 13,5 ppn i! rcproducriv. sr.gc and 0.9 - 9.9 ppm in posl

Epbductivc a1!g€. Ibe m,ximm ar€Egc tuged 1.0 ro l4l .9 plE. .Ihc 
hjghcsl aveage

@nieot of phosrhoru els teded i^ Fth',bt''lr,,q@r6a (t33_0 !pd).nd towls
.86€c con&nr *a fould i! 8e.rrbri4 Epld (4.7 ppn), Si&ilady, |h. hiniou
avedge of phosphoa \rv!e foud in post rcPlodwlive sh8. p.5 ppm), foltorcd by
cpDdeliv. sllcc (5.4 ppm) lnd vcgc.arjrc sr4e (354.2 ppD). rl is obvious fom thc
lv@gcd vdq thrr s plst 8ow dE phorphoc 616r &.8!s Tw lcsc! sEis
i... Erokw ptctitut8 afi Rm.r detar8 mising phGphorus in rcprcducrirc stagc
whlle prcslnl in orher sta8e,
'Irt ANOVA lhowd rhlt $c Ei!@ is highlr si8lift@r anons rhe ploals spccid od
is only sig!fiMi bet@n diff@t srge,

Th. rcsulb evEalcd Ult ,rr.ri@i4 reprra hld the towesl arcDgc contdr of
phqphoNs and riu rf,sryt! lq@rua hsd th. high*r Ev.Bs.. Ad€ripckun & Oy.ruji
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(2010) bvesngad higha coltent oI phrApttr$ i VigM ureutctlata B,tin et ot.l2\Og)

eponed phosphoru @nt nt u$ siEiffo y hjSher in spring and lowr in €dly

smDd. Rlhirn er 4l (2008) s1!t.d rhlr phosphorls conlenr imEas.d with ae. i!
marginil gtlss. Ou 6rdts do mt lgE wirh iEi! oms. Ched .r 4l (201t) sr.r.d

rhat it vai.d froD 0.09 % io 0.57 yoE Mors.lba S 
^ 

A. g+t^ (198?) d.s.ih.d l!.
nee leavs had low @ntdr of phosphoru!. rqbat er al (1999) r.v€ted rhar phosphoN i3
non lignindr in l€vcs ofKidow ed vsi.d 8!m O,O1 l7 - O.lj1 %, Huit .t at.OOO6\

st.ad ibrl phGphou is trr. s@nd $und&i haro.lctunl in legcr.bte. Ttrce Fulr!
@ sinil.r to s. Hahed .r al(2008) atso rcpodcd lhoslhotu in lercs of A@dr
,t4rcra dd was hiehcat, Thcn icautts supporrcd ou i€sults,

Potlssiu @ntelt d aU pbonotogic5l srog.s e loelr 6 @npaFd ro ott r
clq.nis. Howcrer thc lowest av.6se i! prc'lnl h posr r.Foducrirc sLSc (3.j ppn),
Thc rown coMnttliion k pr!s. i^ Atuanthw ynbis <0.86 ppm) foltoplrt by
Brcn6 gloderata (0.9 pp6) in porr EpbderiE sbe. Cllbte j ). BrMu tlturuta ht
also the 10*6r coD&lt oflohsiun in vcscratre sog. Gahl€ l).
The twimlo coni€nr is pr.e in Runs de atus (10.04 ppm) 6d 9.94ppm in
vcg.hriE srag., | .52 pprn lo 9.6 ppm in Fp^.<tucrire su{c ed 0.85 pprn lo 9.994 ppm
in post cpoducrivc sr.8e (Fig.t l). por.sim cos&nt la.ied fbm 0,9 ppE 10 tO ppn
srh aveng. of 4.6 ppm i! v.gebtiE nag€, L5 lpn to 9.6 ppn virh av€ngc 4.3 ppD in
epbdatirc srlge md post rc!rcdudiv. srrge wricd vi0r av@ge of 3,5 ppm. Il is
ctd.nr $!t F.lssiu @a..G.tion .Lo dccGas, wirh age CI.!t. 1.2). Tb. hi8h.i
arcnge ofporassiM ws rccqd.d iDRM d. ata, (8.4 wn) qrdlosBt Eordcd for
&oua eto@tuta(t.t wn).

Thc ANOVA indicatcd th{ vuimc. bciwE n planr speics ws highly signinc.nt
rDd ms siSnfiEr i! phaol%icd ,ras.!.

ftG resulls Etr.l.d ihal ,foD6 gloerara hld ttt. loBt @trcnl ot porrssim
at aU its thE phenologjcal $agcs. tr qs highd in two ph.rcloSiel$!8es of i!re,
de d6. Htu d et at. Q008),:[td rh.lpot $iu w6 obscnt in rhc now6 of t dr
,4rer6, 'Iljcy invclriCsad Ft0siuin i. !|Mb.B of Frygo@* tnrt wi.d t.O4
prrn to 6.57 ppm. Th.i 1in ti4, 3up[Dn ow e$!r. sajdu & Jid@bi (2009) &d afd
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./ al (2010) arso support d ou fiDdin8s. sqlid e, 4r.e008) srlr€d rhar pora$iM
conr€ni in tee graziig to.h ws higher !i .3dy bloon rh4 a1 baturity, But tlEy stltcd
that porrssiun incr€a$s with Daturity which is not coinciding wirh ou! Iindin$.
Milson (1990) said rh't K conr.at i5 torcEd i! SrEs of rued d, ttsn psnG
hd&. Potassiu lie impo ri !o &riEa .!4ms *njch affc.r rh. pt nl growtb,
d.Elopnenr 6nd !r!uci!i. (Sult!! ./ ot 2008; Sut ! .r al 200?r Hlei! & t,lfnd.
2001; Yn^ u at.2OO7).

2. S..o..rrrtM.cro.qriot
Crlcih @d Maaesim @ @Eidcd s.cordrry l@bnutrioIg

c.nclallr rh. calci@ col& 3 e rlcod.d high in rh. att phdologicat nagcs of
ihc tcsred plrrl' Ttt nqiDuD Cr is p@Dt in pougond stabrd in tts all
phonological stases i.q 62A pp\ 242.6 W6 {d 274.6 ppD in post E!rcducrivc,
wg.i.rv. st ge sd rcFoduclilr sbg., rcsp.ctirely, ,IlE t.!Jl amout w.c foud in
Htpeticd pctluzrn(6 ppn) i! cpmd&riE s1ss. folto\Ed by Brons glM.ro,a (6.2
Ppm) ,n EgelatiE stagc. Aqea, th! speics ed phmlogicjt sr.gB rtc loeest aEns.
coMnta on (112,9 ppn) v!. F€sert in Epmducrivc srac. i.tilc rhe hjghesl awnge
cort na 038.4 pFn) e!5 @od€d in posr Epmd@dv. nlse (Fig. 9). .ftc rowsr
av...ge @ agiscrd i! Frrr,ilOt d r4@p6a (32.a ppm) *,fiile lhc |uimuo .Enge
wa rc@iddJ in Bfa.hiqta rcqsa (194.5 ppD) Th. totrrsr 6vda8. trro det€mimd fo.
eprcducfive $ase (1r2.9 ppn) in sU &sr.d pra.& folow€d by vegebtive sIlle (123.?
pPb)- losr EprdwtiE st.rsc hld Oc DrxiEm .v@gc .@ictrr of crlciun (l16.4 ppD).
The ANOVA ihowd rhc !€!i&c! is hiSh! signific{r bcrw.I rtl. plarle drt 6 n@
sigaiftc.rr berwn pherologic.l stagcs.

It.an h. obeo€d &om 0|. &ii in ljablc 1.2, rhlr mn plradble ptun potlgorun
glab.M &d l enitia scentilotid hld rh. highcr concnr of c! . z.tt et at.Qota\
dessibed $ol Ca correlG DrE pEscnt blrrhbty ia pt.nE. Hahncd dr .l (20{S) also
investiq td CA in pottgoaun pkb.l@. Rm.x h^!otg. Ruhu d.ntor6 

^^d 
Rw,

,.par€6,ri lr tug.d Aon 0.9 ro 7,68 ppD. Our rcsults sllo$ld rhrr thcs sp.cies had
70,? ppB od l3?,3 ppD in t@x.le,ta!s, Rw ho.'.,,(, Gp€rlcty, lhdf ./
ar(2006) foud ca hjsi, in spbeh (76 ppn) wnib @rdcd low in poblo (s !pm) ThG
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'e8c or Ca conlent ag'.ed wilh ou linding!. HNain .r ar@009) foud higher

@tu.ntalion of C! in /'/p.ri.d pafuaun (rn prtrl). W. ineniSared C. (55 ppm)

d av.Bgc ahich ir low td fomd inrr'.,stig.rioE WHO poposcd lte dajty in&L of
Ca 450 ' 120tulg *ttich i6 a! r€r.cm.ir vln porsuh gtab@ !s.s et al.(2}tl)
arso Gportd hidEr Ca lercl in Sabo lbida. Bano er at(2009) dclcmircd Ca in
Cb/topoton MlE i.!td CthbopogD i@@tr4 Kle ,, 4f @009) de cpon d
$aord e{f@1oa Ca in plart . gleiD €r dl (20t0) sraled llrl pLlb prcvide 25 % of
Ci in food. 'ney had highcr conc.ondion aNiA rll y.A.rrbtcs b Ttianthena

Mrg!6iu (Ms)

cen rally, rhe hqimltn avcFsc (46.0 ppm) co cnt of Ms wos @oidcd in
Fpod@ds sl.gq follorcd bt pocr Gpmdu.tirc sraa. wirh sv@ge of t7,7 !,pm.
AroDC thc sFcics thc hjeb*r @!a 5 b fouDd in E!rcducrirc srag! of C.etuu
.ir,rfis (136.4 ppn) followcd by Awarth0 vlridk 78.38 Wb 6d n.U ppn in
vegcbliE and Eproducrirc $!gc. Bqcrilcty, polryow |taban aan Fikbrirt rs
rg@rcra .!ch h.d ?1.54 ppii h pon r.plodEliw silge (fi8.l0). The tow cdcds
$sF recodeA in Bron8 atonetala (7.98 ppb),rd Fi,"htistyly sqro ora (t2 n6) in
Eg.t{fvc siagc, .tndti4 v,ity'ir .nd B,onB pecnaaus, @n bn 14.3 ppn in posr
tpFdlctirc $!gc. It 6 obviou lb.r M8 @at nts wr tow !n vegadiv. nag6
(Iable l) ahong 0F species. fte aveEgc @nte of M8 vari.d rom j5.3 prm b 46
Pph wiljrav.ag. of39,7ppm. Tnc tow.n av€ngc r€corded for ,.t,, .hisia ,ce ilolia
Q2 ppn) aaAbjdp.i fq rnoannw v,,rd! (61.6 ppm).

The $arklical .rdysb by ANOVA wilhoul Epti€uon shored rlat vuistio,
&!ong tn djtr r€ r6r.d speci.s u si&rificanr dd b€rven rhe diff€r€nl
phcnologicsl srlgB es ate lignific{d.

'ntc rcaulr! rcved.d ihar Mg wd€d wnh tErag. &om 35.3 pplr in vcs.orirc
tlagc to 46 ppn in Eprodwriv€ sla8.. Ma$.siujn concerhrrio, vas d.temincd 0.2
\Mottt olba), 0.8a % eceia nitotrn), O.S4 16 (Zi4rp6 Jt/Juba./. Rahun ., sl000S)
show.d dar Ms colcnlt docr.s$ wirt rhe r|aluiry of ptr !. .Ill* findi.8s al5o
tupDon ou c$lrs tba1M8 corr.nis i,fued 10 rh. bsruiry shge .nd rhetr d€clined in
uc lDsr @l@ srsge. tt .tjo sutED&d th. firdinSs of Skm.l & pjrcos (t990) who
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dc*rib.d Ms @scnr .bctiEd in tef .!d scm wirh agc. Its defEicncy prenomced ir
acid, deficienl with Ms ed landy soit. AEjlabitity of C! !d Mg in soit af.cr th. int ke
of Mg by lhc planrs (Sk.me & Rircbs, t990; R tin e/ dl, 2O0S). G@igi.viskii ( l9S2)
rcvcalcd .qual lnoul of W in tevcs rld st m. 116 upratc w, gq|@lly tow d low
rernpenlure .rd wale. loSged soil. Thc grzing pllrNs had ulully highd conllm of
Mg (ARC, 1980; IslaD €r dl, 2003r Kh& r/ al, 2006). Th€ Gsted lp.cics had hiSlcr
lal of Mg tha @mb.!d.d iduq a!.t lhdEfor! lbc* follgs e good fo. t&rrliog
.airlc, s@i @d sh*p. Du & C&c (1995) star.d tll .Bjlability of Mg b or{c i3
ar4rcdby otbrdierary @nponor lik &N,Ca.

Le.d (Pb)

I4d is an inpone! t ijonou ed he,y in lar@. !ig. 7 dd Tsblc l, 2 &d 3
slov irral rh. hi8h.n cosc@li.tio! of ladesp@ in Fl,r,irr.,rr q@@a e86
w$ fotbhbA by Bt@htdia rcpteu (614 ppn) i! pGr rcpN@uve srage.
Th. regetatire skSE has te.tt conr€d i! tuge of 34 pprn (rrac, iqia eptehsl to 238
yp,6 (kona gloturata). Rw d.t .ts, S.,tcM hisw, ,aj|€a b&,jora, st
Awutha tnidh tutfi'ng t tA in regelstive so8. whit. .,t p",,.e p.do6luh sA
atud globe.ata hd( N .oBid€dbt. Iev.l at p.. mtur. siag.. lxad @8.3{iom 12.4
9pt' (Polrson@ elabM) b 4EO ppd (Ruw dentds) tn rcprlducrirc s&sc.
Stachiatjd repteh!, nnbrisrylrs sqrn4w, R !n* ha.1otus, rrp€icm petototW,
Solantn nigun had de mi*d t.ad conrcnr Th. '4imm.one ! Dn I ne.Nd
in Flnb,ilttlys sq@a eB6 ,,16), fo\owed by Bnchioia zrl.6. Nirc sFi6
mont rnc l.si€d, ni$ing ?b rt,o!t Eprcducdv. stsgc, Il vsi.d &on 12.4 ppn Io ?86
p!tr| in .ll inrcsri8.&d spe.i.3. Tic loslsi awBg. qls Ecoded for trg.lariE srssc
(95.7 ppm) ad 0t.n rcDredu.drc sr!8e *ith higbBt lvcEgc ot 172.6 Wn. &tanw
,tgr!, k rhe only species co[eded toB Curruh hills sr heig]r of 4500 ft had sbe'l
Pb.t aI ph.&toSicd !s.s (bbte 1.3). Thc highcn ar!6ge ws iog,drot Fin ist lrs
r4@ord (309.3 ppm) *ticb Id n d. rbi5 sp€ciB !o! pst4abt..nd is @r atlr&i.d bv

Srotisricd @ly3is of ANOVA sho*ld thar rh.F i, not sigdfcmr wiarion
4on8 uc plels of difLcor phcmto8ical srrS*.
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Lsd js a pollulanr eDncd fiob vuio$ e!r.5_ tt is non deAd&btc and eily
entcu food chlin. lt hld glincd tote.t ,trcnrion duc b &thrcpogcnic p,casurc on

vegetanon a.d cnvironnent. Il h absorbed by rhe rcols lnd then fdnspon to ,ariou
orss, howevd, irs raGpon is ci*k d by rh€ @tts of ododernir. A nmbq of
dierd€E eued dle b ib pcs.@ in plant body. Ir i (fercs wirh rhc €nzrlatic
aclivity, growth and cblorosk, Ir d.cEd* rhe de of phorosynlhesis ed dsFoy rhe

sLrl@ or chloNplals (S.ngd er at, 2008). rt is toxic ed alcmula(E el@Grr
(Hoefall & Spifl, 2005). Nat!6ily pb fouDd l.s tbo 50 pptn in $il bur conrtulimbd
sjl nay conlain morc than 11000 hslkg (Oancea & Ai nei,2ol0). Il is an inpoianr
cl.nent ror pldrs. The !t&is .alily abso ed md eMularcd ir which js rcgulared by
pH, €tioB, and eil p.niclc sizer. Ou nndin8 slpFn |h. evi* of zatu et al.,21t1i
Adm d al, 2010; Hueio.r,t, 2ol0a, Husin, at, 20t0b, Huein rr at. 2oroc. :

Rch@ e, al, 2008: Jm€s e, at. 2010.

Th. @g. of Cd wi.d t!6 1.6 to t5,8 ppn in rcg.r.rik st g., L2 ro 16.2 ppm

ll| rcproduclive staSe dd 5.4 io 35.8 ppn in posl sprcducdvc sLcc (.fsbte l, 2, 3). Il
sholld haE a rndtuy of ircllas bnad sEluity. Fig. 6 dcpicis 6d 8 pt lrs hld
ocglieible klues of Cd i! postrcprodwriw $se€ followcd by 5 plar h rcprodedw
stase dd 4 in vcg€ratiye sragc. fte hid$r sccMulalion ws rc@']lct in polBonun

j/.rrrr (35.6 ppm) followd by A e,tia tcenlifolta (t6.E Wb) in posr Eproducriv.
stas.. The low6r aveEgc of Cd Er fould in Ellodrciive ,rage (4.a ppm) in rli.s.
planl.s (Fis.6). Table 1.3 dcpicls rhal low6r aE6ge of Cd content ws found in
r.poductive sk8c followd by vcgcladve 

^ag.. 
Flkbritrtr! ntuanow nnd RM.t

,6r.16 had nisd rhe Cd co cnrs in i! . ph@togic.t slaSes. Tcsrcd specics had

h'sed Cd nosuy in posl rcpoducdv€ slag€ followcd by Epodudive &d ftco

The Esulk €veled iltc,{r.,nno !..rr,;rota b.d hishd conrent of Cd whitc a[
othcr plants hld lower co .nrs. Cd @nrnrs o.cudld in d.e pldrs hisher rhan tc
pnpo$d wlu$ of wHO 0.06-0.07 ng/day (trAO, 1993).
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Th€ J@inu co@nrtrrion ot Ct w E@rned in Drchida repleN (4zo ppn)
tollowdbr Brcn6 pe.tituts (t56 ppn) in rcprcdkdve flag.. The reger.dve srage of
Artenitia suntilolla hd ttc hiShcsr Cr cont nr (96 prfil) fotbsed 6! pot gdw
sktbttn 182 wn) dtd RMe' de&r6 (80 ppn) (Tabte l). At posr Eploducdv€ s1ae.
Bt4chiata npte8 (88 wd) tad U. hjghcst coGnr fo owcd by the Rme, dErtatus
(44ppn) d1d.4jtca b@t oso (42 ptm) lTrbte 2 & j). Rtuu twtatb (4ppm) had ttc
lowst Cr level h posr r€loducriy. *tge ud C.rchrc citidis (6 ppn) had in vegerariv€

stace nd Hwric@ petorctm (8 ppn) in repoducrivc stase.

Cenehlly, th€ posl rcproductive slagc had fi. Iowes! tevel ero$ $e spei€s wirh
avedge of 15.9 ppn dd 30.4 ppm in v€gd.iiv. st08.s, TIE rcprcdwliw srae€s h.d $e
high€st avenge value of Cr (72.7 pptn) amons th. spccics.

Thc Esull! Ercalcd oEt th. towr av.Ea. I @oded fo, rF$ Eprcdrctivc
sra8. (15.9 ppe) lhal&picB rl|c C. cool! dara!.s wifi lnc maluiry of plds. Tte
hishcn av.Esc b inv6risdcd for cprodEnrc lusc (t2.7 ppn)_ sden spei.s
l&kirg C. at posl Epmdkiv. insc ed vcrcrlliE siag. whit. o,rly tm spei6 mi.$d

ANOVA sho*ld $ar wiec. bc$e.n rhc pt.d sFcics Bw higbly signifiqar
ehiL it is sigtrifitui b.t*€o phcnotoSical 3ragcs.

Cr is al$ bxic ald mn css.nrilt .t.mni for plul! md mic@ryeis. Hlsin
et al A0l0) inre$ignrcd v.ry I ow cot\t nt of Ct b tbpeticud perJdatln Ov frndine,
dl$ shored rh. sinib resuttl in rhis planr Z.fe 4 at /20t0) ako .Lcmin€d Cr in
$m. medicinal plq$ usld in ibditioi.t edicirc, The Esulls e in @ee 8iv.n by
nawad e, al ( t 962) and Bos & r.sp( ( 1992). ou findins, drc similar ro rhe rollowing
cviews. rrusain er srAoroa); Ahhad d dr@oo9); zatu a dl.eorlb)., Adnn a
aL?atqt R.hnN a al.(zl1g)i Hu$ain er dl A0lO).
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Fi8. l. Coppd conGnh (ppn) of fonse plets !r r€e phenological sr.ss.

E

"sg:tigi::$s:*.:sgt;Y

Fig.2. Zinc conrcnrt (tpn) offoFge pldls !l thG phootosjc sEBcs.
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Fie.4. M&g.l@ @rtcnls (ppm) of foEg. spc.is,r lhEe phcnotogical
sla4$,

F

I
E
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Fi8- 5. Nickle conlenc (ppm) offongc pleis al lhc pbcnorog,crl sras.s.

E
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"*1i:rs$qii$t:l::g*f
Fig.6. Cadnim co ed5 (ppm) offoEgc species a( rhe pn nolosical

$age.
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Fi8. ?. t ad contents (!pm|offomgc pldrs al $re phenologEd sGg6.

!

.{:;liu$t:.ii::$*$g::.:."

fig. E. Chrcniuh @nrflls (rpD) offonse sFci* ar ruc. ph€nolosjcal
sla8cs.
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13. Pho5phoru5 @d.nts (ppn) of for.a. sp€.|.s .t three
phlnoloardlli.t r.
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Fig. 7.1. Com!&ison ofv€g.tariw slrges ofdifferen! micMurricnts
vrlley.

in klecred plD6 of Chrtes
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Fig. 7.2 Coopdison ofrcprcducdve $.9.s ofdifferc micronutrie.ls ih scleled plurs ofChakesd
Vall.y.
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Tablc 6.1 Conc€ntdtio. sradient ofmico €lem€nts of some medicinal pldls 3t theit thr€e Ph.nolosical staa.s of Cn*8ar

ll

K.t Nol.: v.g = vesctttive suge, Rep = RePoduciivc na8€, P ReP = Pon rcpodudivc stage
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T.bL.6.2 Conmtr.tion sEdidr of Major dd S.dd.rv M.conuEjst of $nc hcdicin l d&G al th.ir lh@ phdolosiv

S.@ndary Macro Nuki.nrs

No I Nm. of th€ plers K Mg

2

l0

II
t2

ll
l4

iTey tlorc, veg = v.getatiu" .t.gc, Rep - Reprcduc$ve $.g€' P Rep = lost tpodulivc stag'
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Tabl.. 6.3 ConenFaiion sEdicnr ofh.ala hdals in sonc nedicinal pt&rs at den rhE ,hdotogical sragcs.

cd

14.0 0.0 6t4.0 2t6,0 46.0 420.0 88.0 184.7 0.0 0.0 2.1

2 166.0 t2.4 266.0 148.1 82.0 0.0 0.0 21.3 6.2 35.8 15,4

3 t42_O 0.0 786.0 309,1 0.0 t2.0 0.0 4.0 0.0 0.0 0,0 0.0

t42,0 296.0 0.0 146.0 96.0 I t2.0 10.0 72_7 t5.8 I4_3 16.8 15,8

5 64.0 0,0 0.0 2t.3 0,0 48.0 t1.1 0,0 0.0 0.0 0.0

218.0 240.0 66.0 18t,3 0.0 0.0 l3_l L6 1.2 6.0 2.9

t20.0 320.0 0.0 t46.7 76,O 24.0 22_0 0.0 9.4 3-7

8 E0-0 2t2_O 0,0 97.3 0_0 156.0 52.O o0 t06 to,8 1.1

9 206.0 0.0 0.0 6E.7 0.0 8.0 0.0 2.7 12.0 0.0 0.0

l0 0_0 4E0.0 374.0 244_7 80.0 10.0 5.0 2.4

tl 148-0 324.O o0 157.3 6.0 0.0 t6.7 10,4 t6.2 0_0 E.9

l2 0.0 0.0 0,0 0.0 50.0 12.0 20_7 4.2 0.0 0.0 L4

l! 0.0 t32.0 0.0 0_0 560 42.O 32_7 3.4 6.6 0.0 l.l
0.0 400.0 0.0 0.0 ?8.0 0.0 26.0 1.8 2.O 0.0 1.9

238.0 480.0 186.0 309.3 95.0 420.0 88.0 lE4 7 15,8 16.2 ls.E I5.E

0.0 0.0 0.0 0.0 0,0 0.0 0.0 2.7 0.0 0,0 0.0 0.0

957 t72,6 150.4 139.6 .10.4 '12.7 l5_9 39.1 4.E 6,0 5.!

Post Epreductivc atagc
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K.t Not.: Vcg = veseriv. srag., R.! Rcpoduliw srage, P. R.p =
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Prcio.t Cosp6irio!
The €sulb of prcximaL &dysis .nd rh!i! Flevdt llatistical s.tysis ae shoM

in Table 1.2 md 1.3 as fouos.

Thc ooistw concnrs in rhe a@lfrd sp€.i.s vdicd filn 7 - lO % h wgel.riv.
slage, 5.5 - 23.5 % in rpbductive $age and 5.j - 20.6 % in posl Fproductive $age. Thc

oEhu av€69. tuged fiom 6,3 % b 24,7 % dotrg rh. plat at rhr.! phcmloSicd

staScs. Tllc orc611 pe@Dtag. of FoisnEs conposirior N ldimw tn ,4rt.nisia

tce ifolia Q0 n h yesehty. stage s wll s in rprcdlclive $aqe (23.5%, nd21.6 %

rccorded in pGl rcprcducrive sragc, Thc lowt misre Frctrta8. w Fcorded in

C.Ehrc .ilidns 
^d 

AjuEa Uad.6a (7 yo.&h sF.ict in veget tivc na8c, 5.5 % in

Broku glon.latd in rcproduclile slage and 5.3 % (Antmthw viti.lk) in p6r
cproductive stage, Howvqr, thq lowesl avcdgc @ shown by Brcnus slon!tuto (6,t

%) ad bigh.st w.6gc by ,i/.Dbid ve,tifolio 124-67 vo). \. w @rd.d rhd pod

Eprcdetirc sLge rhow lowst p.l6l!g. of hoistw iD all r6Ed plers,

ANOVA shorcd that moistuF conp$ition uong dre plot sp€ci.s had no

intddcpeDdency. The wiatioB b.tqd d* ph.mlogicsl sia8.s of ditrc&st s!.cid e
si8nifitul- Th. rtaad.ld &viation is lowst in 0!. Dosr cpDdwtivc a.gc, cxpod dDr

srarc no1 besr 6 fonge. Th. locals iort Bron6 donercta, Setatia viridit, Brcmut

pectimtts, cen.lr6 ciliuh and Snachidia rcpte6 66tl! s(\eirjuvcnil€ sla8.-

The erulB Gvalcd th.t moisl@ cortdt5 rct orly vdicd mong rhc sDeci6 bul

d$ b.tween thc dfieMt phqrolosical shrcs ofrhe planls. Hussin dr al (2010) atso

slatd thar moisrure conrent vary in diferenr sFcies. Dos 4/ al (2009) ond tl.oif e, at
(2006) @rclud.d dut sen lcafy v.ser.bles hld hisher moisruE conrcnr. ou' MUIrr

aSFcd with tbcm. Saidu a Jideobi (2009) al$ @rd.ded highcs( % of ooisruE in *aE
l..t Husin er al(2009) found bish noisrurc con€nt in,4///ua satirM (67.66 ye) 

^nd
vaktiand ofrcinalh (6.82 yr).'lhe noinue co.re in thc pEsnl €s @ nuch I.s
$4 tlEt of thc cir.d Bulc- AdM e, at (2010) de$dbcd thc @sed ot moi$ue in

Brpleutun Jdlcatun, Futslalla teha.ilsina, Iarekduta uhstndoli', yahrima

oni.inalk {d OtotreAi4 lihbata.nd this agrces wilh olr rcsllls.
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Nilrcs.n (%)

Nir.ogo cost ni among rt€ r.!i.d lFcis wied fbm t.2 y. tn 2.4.t/r in
wg.ttnE s,4g., 0_7 % ro 2 y. in E rcducliE sragc and 0.9 yo ro 2.t yo in bsl
Ermducrr sragc. Ir. tuinM oor..lj wE l@d.d in potaonun slabnd (2.4r
70) in vcgehdve srage, rrcus pe.ti@t6 l2.OrAJ h ap$dwtiv. si.ge dd 2.05 % iD
Polygonud glabw i^ Wst t.ptuducliv€ !lag., ItF lowsr,iitogc, @ntlnt ws DEsot
in ,ljuto bakM (l.2ly, ir vcg.idiv. st gc,0.73 . (AMo,,!tN vi,itlb\ i,
cprcdudirc srage aDd 0.E5 % in pos apmddire sllge. GcEht t/, pot@M dabw
hld rh. higlEsr conrenk at vegdaliw si.gc sd p$r Fpodwti!. s]@Ee u\! Anqanth^
vif,r'ir had the lowat conleni in rcproducliv. dd posl rcproduclire .l!g.. Th. lowst
avdSc w Hord.d for ,4?8a bt@kow (t.r2 t l to\ow.A by Ftnb,irt trs sqwM
(1.1637.). Uighqsl avcngc ed6|s wE jnldig.red h 81016 pditutE12.67 %J
ehilc lokn B foud in cprcdrcdrc sl!8c. TIE v.gera vq ,r.ges had gcrcElly highe.
N @ntent. The esulls rcv.aled thrr nirogetr conienr! wrc sli8h y high€r ir 8Bss lhan
o$d plr!1 srecies (Table l).

ANOVA shoeld rhor $c lEism drong itc pler es highty sigrificor
b.te..n dircEnr stag.r of ttr phc@to5, e!rc higl y sisDinor

Huein & Durani (2008) ed Shad a ar @0u) inv.ltigared lolal niroScn
(1.36y0) in Netuubo nucileft. TtEn dg. of./o as€ed wilh ou Esuns.

crudc Prolei. (cP)

It rEfeB 10 all nirog.noN conpourds found in pl.rts, h ie d idDoner
cons !.nlofdEfood.Iti!rct.cdro!t vir!Di6, catciu, phosphorus and diecstibitily
(Oanskopp & Bohn$,2oll; Ilussuin & Dur6ni,2009). Thc ctodc,blcin cohlcnts
vdicd frch 5.5 ro l?.2 % in vcgcralive shgcs,4,l t6_l% in Eproducrivc slds$ ord j.3
- l2,a% in posl Ep.o<tucrivc sbgca. ttu toGl on|dl @ Nord cdi, CeEttu ciliiis
(3.3 7o) ad high.sr ws pEs ed inSat@iavnidi,(r1.2y,)..ftpcrude potein corcnrs
incEled in cprodwtiv. sbe.s ed d€cEsed in pd Epooucuve n ge. ll is cvidcnl
(Tablc l) that cNde prcEin contcnt dccMs. wilh aae. Thc towst lvcr.sc wrj rc@dqd
in post rpoduclivc slagc (7.6yo) followcd by epoducrivc strgc (10.4y0). Similely,
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roGr awBse aDor8 rhc phcnotogicd $!8cs B noad for rrcu6 etwruta (5.5o/r)

&d hjghBt for Sreia y,hd& (t 4.6 pp6).

Srarislical lelysG irdicared that standaid devjarion had $€ lowest vatue for Dosr
rlpDdlcfive sraSc (2.7), vhjch show€d rhar !!lks ar! ctccty Flat.d d compdld to
Epbductve shges (3.5)_ ANOVA ale r.pEsr.d rhe !d&@ amonS sp€.ica e.t
berween dilIer.nt ph.nologicat !bgc, hid y sisniflcet for cdde Drctein. lr is obvios
ihll rcgd.rivc arage had d!. hi8lcst @thtr.tion of Cp llu orh€r sid8.5, This is in
accordace wi$ fie ltndilgs orHlssin & Durrd (2OoEI cestopp & Bohrer (2OOt)
ard Khm er 4t (2004) who also sr.r.d tar Cp volues lvcns. varu.s high.r ar
wgcraliw sraa* rhe o$.r risg6, It is st r.d rh.l edc, sEp.m g@rs sr.ud du.ins
spring &d ro ihc end of sumd duc ro thc abldee of prcrdN rhll minlain gos,lh
&d dcvctopnerr of adn ts. Heif a at @006) cslinDred pror€in (O.g % to 2.t %) in
thc *lerd vcger.bt*. Th. deB grewing .l higher afutud€s cxF.ict@ quic
difid€nr cliDar. md hsd high.l conknt ofc? rhs plers orptaiis. Chema e/ at (201 I )
rlpon€d hisl .oncenlratio of Cp io l@ws ofi_1ol6 a/rd dd B ! b4t soulce of Drobin
ir Mi@r fading. ttey.t$ de$libed rhrt difr@r tcvet orcp is d@ ro ditrc.rM$
of prcrein accuulaton, Ou rcsulls suggcsicd thd rhe invsi8aled ptets hld sufllci.
lercl ofprcEin ehich ir lhe bcn so@c ofluppl.menr bon !n sumo and wintcr. ys
etal. (2000) eid tlar hw alba i5 o b.si $l@ of pblcjn for mitu1s Ad@ieku
oyerlnji (2010) obslrv€d tioe diffcrcnccs b.t\\Eeh yryra ,hsuicutata t23%) Md
Atkhk; hrpseat e4%). Hussain e, .r eolo) atso foud oat so tuhrs ospet , d Metia
@atuictua hd $e b)at@sr c4Mnt rion of p(or.i6. Or Fsurr agF6 wirh lbovc
m.niD@d worl$. pt$ts ti,k polrgonuu gtabnn, Finbnst)rtr! sqenora, E p*bh
P.rlontunt R@d dematu, Sotatun risun, Ajuga btuct.6a Nd Atuqthu vnidis
had ato thc hi8hai conrqr of Cp thrn othc, spcci*. Husir d/ ar.e@, epo^en 6.4
0/o in singer, Jao.s & Friday (2010) !{id thll pro!.in conrenr vary lb,n parh ro parls iD
p|arrr_ A@rdi!810 shd tr,t (2009) who strt d rhar pecD nch ptels had 23% _
33%, ou rU inves glGd pldts had ,nodqar lcvct of pDGrB, I hc rcsulb ae .le inlin with Hmccd sr at (200E), Admn.r ,t (2010) dd trusam s/ u r Col0).
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Crud. Fiben (CF)

Iiber is e impodani co$rihsnt of balr!@ diet thal de.tes bl@d chol€steol

level, h€aft risks, colon 6cd dd dirb.tc! (lshida e/ 4t, 2000). The RDA vdEs or

nb€$ for €hildFtr de l9-25% ed for laclalilg ho1h€r is 29 %,

In the pGen $udy, genedlly it vaioN wEs fre l0.3vo - 22.7 vr 
^

phenolosi€l s|,'s.s. Th. rcsula Ehlcd $ar fibc6 conrcnr irctte and natudllt ir

hopp€rcd s. The nidnM frber o't6t w E@dcd fo. ,1.48a b,oct@ (to.t %) ed
Minm % of fibd conLnt in B/om6 gltuerata <20.5v") 

^t 
Lg.tativ. stags. 11 vdi.d

ton nininm 12.4 % (,.t sa blact osa) to lwin@ 2t.5 t (Btoku! Sloketuta) i^

rcprd@liw slagcs, In posl cpoductivc strg.s. Ir Iluctutcd frem 14.9% <CenctuB

cilitit) to 22.1% (Btodu donerua\ in posr Fpbduliw sllsc. Th. loq€sr aveng€

E @!d.d i! vc8corir sbges (1a.6 %) ed higha3t aEEg. itr pos( tlPbdetre nage

(18.2 5). Similady, lowsl arEnge oh.olt at shed by Ajuga br@koto 1t2.7 c/o) ad
hishesr avlBec vo contribuled by Brcmut doneruta (2t.6 vo).

T]te sbthlical alolysis (ANOVA) showd thdl w ee mons lh. sPccis sd
b.t*en difl.eni th.nologic.l stas.s k htliy siii.&i Th. post Epod@live sti.ges

shoved ninimm sLrdard deviarion fiom $cn nfu sb.s, indiol.d dependemy or

th. €l*' BctM & Babalola 0009) 3brcd that cnrde 6bcB o bc us.d for rlul
puFss if rarcd with m'cDoteanis. Husslin t, ,r (2010) elirut d fibe6 wied

flom 9.5 oZ to 12.12% in selet€d n€diciEl plsls, Tlis dge is simild lo ou @ge of

values. Hone€d zr dl (2008) d€iembed CF in tu8ed of 5.32% (PolySonn plebiw) ro

19.37 o/4R n t hattatwl. ti N sMy, XlreJ ,@rana b.d about ihe smc Elus
P6IrAon@ sbbrm lls;lvc) ate had simila' % EIK Table 1.5 pccnt crud€ fib.r

conrdt of *l4r.d plurs, Runet &ntzt6, Solatuh nigw, Ajuga brete8o Nd

^natuhthts 
ehi.lis dt tlE Min tood ca|co by ,@ and dihal. lhcs pl61s ats also

medicinauy inport nt ard u@ful in colon Md urinEry cancci, Ilu$ain !/ 4l(2010) slatcd

that higlE levcl of nh.s inces* dig$ibility but high conlenl in dicl cao causc

int srjnal initation. lt 6 be tledwed fred $c Esulls lhlt Dl$tr likc R|tu tlcht4tu tN
S.lom nigun .E *ry etl.riE in diSca[on rnd emc abdomiMl ailndl.
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Etler f,rhrct fDf,)

Tabl. 1.2 d.picrs rlut rh. dill€Elccs wE high|y si8nifi6t b.iw.n th. r.$d
species md .on sisrificet mons rhe pbcnological stages. 11 vui.d fon 4.3 Zo

(Finbrittytrt sqtfuxa ) to 8.2 y. \Potndw gtabtb) n wg€bdrc nages 4_2 %

lsaatio rnidk, to 9.4% lPol8u@ Sfarr!') in r.Ptoducrirc slsgc ad 4.t%

lFinbisr,l/s swarrosA b n3% <Polworun shbM) in r{sl r€produclivc sr.ge. Thc

vcsclolivc and Epoducliv€ s1!96 had simih ovcEse % (5.q/d whitc posr rcpmductivc

rrlsc had highd % (64 9/o) rh.D orhd two rrascs. Hlsin & Dlllfui OOo8) de.ibcd
thr rhc difr€Erc. b.rrcen !.8.|!rirc ed post rproducrirc slog.s EE sigrinqr
which did not agr.c wilh our r.!ulrs, Minitnm rvd8. ws re@d€d for Finb^t l$
sq@ov (4.2y.) rnd MinJ,'iwteo.ndtu PobaoM stabtu (9.3y,).

th€ ash content in v.gcr.tive s1ag. yti.d fton 9. -8s%,6%-6t%in
rcpmdrcIive s1!9. !d 5 % ro 3l % i! poir cprodudiv. n 8e. The &l! Et€at€d lhai !
ltnd of de6$si!g ordd is foud witl aging ofpLtrr Th. minimu ash % els @otd.d
ii post rcprodudive siage (570) dd Ddimm ws @oldcd in ves€tativc sraee (89yt.
'nle !rcns. % of sh tu8d flen 12.3 % (?t .nbio ,ce,uihtia) to 49.1 o/. (Hrpetiw
petoatrnJ.1ft. N:tOy A d.rid.d tbar vsiee !&onr lhc pt&r sF.ica &xt b.rw€,
diffee phenological behdviols e non sisnili@r. Dcvi0lion fron Dson is hish in
vcSeratrw st.8c rh& oth.r stags. Huwitr d/ dt(2010) dclmircd sh % ia Metia
aada.ictua, Sorch6 etu4 Withbia cogttN s,A Fqeonta indica Etiich 6ng.d 10.6%

to 16%. r{aie.d 
'l 

dl(2008) r€coded 15% ash conrot in ooi of purnoia nqttora.
H$ain,r zt(2009) Eponcd 19 % asi cont ni ir g&licaF lablels. Alh conl€ ofthc
h.rb6 is soaud th& rh. fo66. Thc Bulrs Ested rt t Nh cdi6r of foage .L!!!e
poecssiv€ly wirh as. of planB. Sinitu to ou f litrgs, Klicher (198t) El$ susscsr

sjnild rr6ds. However, Azin d/ al. (1989); wd d (1990) &d Husin & Dumni
(200E) ob*iEd high @ncd of.sh wilh 

'3. 
of plo.!

The data rcvcalcd dut thee ws an o$cnding l)otlcrn of csrbohydrolcs jn all
tcslc! sp€cics. lt is cvidc fron TaUc l.t rlul gl:s! had high$ @nGnu of
wbohydErd. lr luicd frm 3a.5 r/r (potygotun Atab,un) ro Ui % lRuner hst4tb)
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in v.scf.rivc sta8es, 40.2 v, (&t@i4 
'ird,J) b 80.1 rh (Btoh6 donercta) jn

Eproducrivc snscs .nd 50.3 % (A@arrts ritidir) ro 82.2 % (Btuu sttueruta) 
.s

posl r€poducriv€ slagcs, Sinilaily, rhc lo\rc$ !v.€ge M'! t€coded i, v€g.taliw sragcs

(61.1 %) and desr avcr.Sc ws r.od.d tor (68.9 %) post epod@rirc 3lasc. Th€

iossr avchs€ w6 inrcstsdcd fot aMmh6 fia|i' @a.B yc.) ad hdcsr awage
w a6'dcd for {u* d.zrzrB (78.4 %) .t ttu€ phcnolosiol st ses. ThG dificltjB
.m49 t rl.d spei6 *cF hiShty signilicot G = O.O5) bul wE non sjsnifiqt b.tw.r
phcnological sLses. Hohchck sr al (1998) lnd Husain & DurBni (2008) shlcd dal
high Lrcl of c&bohydGra in foRg6 is jmpori.nt for diMb b..!@ carbohydd* @
E dy madc $Gc of .erD'. Hlgin e/ ar (2010) irBrign.d t\rr *bohydnrcs 6ns€d
betwecn l8,l ro 64.3 %, whict age wirh os rc$Ils. Ir& prc*nr findi.g d$ ag@ wittl
Husin rr at (2010 a, b,c), AdeDipeku & Oycluji (2010), Hadfe, al(2006), loes &
Fdd.y (2010) 6d Ad.e ?, ol(20r0). In rhis este! howw Ham*d dr al (2008)

Thc rcsultr rcv*lcd thd gtlNs had hieher h€mic€ltulo* conr€ s than fods. It
wi.d fr6n t0.2 % (Erachiqia r.pte8) to 23.5 % (Finbtisrytr, sq@M) in wsprllw
st^e*, 10.2 % (Brcn8 pccriauu) ro 25.2 % (Fi"bristtlrs ,quM6al .a ..vodldn!e
st ses and r0.4 % (solhh nis@) to 3t.5 % (Finbrirrytys rqutojo) in p6t
&producive slages. As a vholc heni@llulo* @nteiis @g.d ftom tO.2 yt ro 3t .5 y,
dong $. t sted planrs, Th. towcsr arc6g. B @o.d.d al llpodErive *ag* ( 17.2 %)
and highcar awhg€ cord.d in posl cprcderivc stagca (20.j yc)_ .nE 

indivi.rlal
mn,nurh areage ac.o! Ed tot /Mtaflhu! vnidis (tz..t %t dd highesr avense
Fikbthtylys sqwnw \26.'1 ya)_ Thc diflercrca \re hjghly significst anong diffeEnt
plols dd EE sig f!@r b.twen ph@togical slass. Hsein & Dudni (2oos)

d*dbcd that sfutual crbohrdEre compo.nion wi.s wjti se6 ed groMn sbg.s,
Holech.k./ al (1998) slat d $ar liv4rftt pGftrd g.as$s bec.u$ rhcy ce ue
effcien y cellulose and hcmielluloe duc 1o lhe prcFncc of hic@reanhhs io their
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Nculrrl dctergnr ,ibc. (NDr)
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NDF conte s weG low in vegelarilc atdgcs ot lhe rcsled sp€cics and wc,c hish in
po$ Fprcductlve srag€s. u vdj.d ftoh 30.4 % lpotwM Etabtud) ro 78.6 yc

(Finbtbrrlls tqtdrcsz). NDF Na. Iaod 30.4 o/. \polygotun erobrM) to 6gj% (

Fiubtbrylyt sq@tM) in vcgctadE nagc, 40.3o/r (Rw, & a!6) to 16.6 %
(Hrpeticth pe4od@) i^ cpr1('&nw ,tgc ttlA 40.5 % lsoroM ,isM) ro 1/E.6 %

\Finbistrbg tq@6a\ in rdsr Eproductivc srr€.. vcs.blire sra€e (.44.5 %) hd
eln,nm Ewocc NDF @lentrador ynib posr Fpr.dudiE stagc (6j.J %). Similady,

S.)lanuh nisM (39.8 y.) ta{ tE lown arcngc .id Fiurr,rtll sq@M 17E.6 %\
had |h. highest av€hge ar all sbg€s.

The €$lts Evcaled that ghssls h.d $uauy lns] @nc.nrradon of NDF ihan

olh.i estiDated plmts. nD vdialions wrc highly sjsnificsnl anong tesr€d planls ,rd
phcnologicul sr.gcs. Thc findings o I Cerkopp & Bohnc, (2OO I ) Sul6n cr al (2OO 7) qnd

Hsain & Dllrui (2008) agE |o ou r.sutls lhar NDr incFes wiih age of pl&1s.

Dabo .r al, (1980), W6li4 (1990), Hu$in & Dlna (2009) ale srar.d rhal NDF is

'llded 
io rlc plFnologicsl b€havior of pt&t3 rrd sfo.gty afieled by Mruiv. Itjs

!sE6 sill th. PtBenI rc*. Checm ., ar (201 t) dcr.mi!.d ligher NDF i! Z,jrr,6
jujuba Nd lov.s 6 Ac@io nitor'.4 n ! rlngc does rcr agre *ilh aboE sircd .lvicu
Acid d.r.rseot lig r (ADL)

TIrc pcsni study r€vcalcd $ar ADL liL oth€r DaEmet€B incFa$d w'ih
matuity in rh. csled sFci.s. lt \di.d f@ 1.6 vr \Ruhe, hanatu) to t3.7 % ujusa
,rdd?eora) in veg€htive srage, 3.5 % (Ru@t dentatw ) to 15.9 yt (Sebna vjtldk) i^
ieFoduclive slage dd 2.2 % \Eoldd "tgrun, 

to 2t.2 % (se@b yitidjs) in posl

r.produclive slages. The lowcst alcdgq lccolnc.t for v€gcloliv€ srngcs ond hislrcst

av.ng. 6ord€d for p6t eprcdwiiw $ag.r. Th. individlal hinim@ av.Egc laluq

w shoh by CerctuB .tfiafli 6d hirh.sr by S.rd,4 u?rtd,r. Tt. d.l! Fv.dcd thlt
glsss ecmulaic morc ADL wirh n r!.ity. The sratisical eEtysis shoqld rlDt thc

dilldnces mory difiertnr speics aDd phenol%i€l {.gcs wrc mn signifisnt.

Htein & Du@i (2008) and KDmb.ryn & Ktm.mic (2001) d€$libed th tiBnin

cont nr @ hjgher in slm thd l.svcs and slso ia con@nrr-alion enn nas s rhc otdG
grew, Ou rsult5 suptorl riis srdcmert, Sinilarly, thc pEsnr finding3 agrced wilh thc
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wo.k of Robl.s & Boa 099j); Azid e/ ar (199S); W.tid (l9o) ad Sutldn ,/ al
(2007) wlD obscftd imr..ring ADL conloc Mrh irdo$ or!s. orpr&rs.
Acid d.tcrg.nr fib€B (ADF)

ADI conre.rs va.ied trcn r0.5 % (Cehchrs ciltfth) to 5t.Z % (Brcnu
alor.'ara) in posr rp.oducrire shg.. nc lo$t awn8c of ADI conlmrs *s r€.ord.d
h rcgctadE srage whilc hjghed .v@gc w dere@ia4d fo. Fpiodudirc 3osq (rabtc
2). nr€ vuiations mong spccia and ditr tlnr ph.eloSical s1a8$ wE nor signjficel.
Il showed tu 6c$ding trcnd in concenhrion wifi age of plarb (Tabt€ 3). HNain &
Dll@i {2008) shred ih4 ADF bad dost simns ftnd lik ND!. Ou iindings kE
$pponcd by cheds d? al (20n), sutrln./.t (2004 dd wdr4 0990) ard Ashnf
( 195) dlso rcponed hid lcv.t ofADI in fodder specis ar dife@nr staces.

Nibogcn fre Eimct (NFE)

Th. sio{sric.t erlysis E@L! thlt dill.lltB @org direrc rcsEd sFcics
w@ rignifierr dd rhoq.d tinle dqiation fom i[e n@ volws, whitc ph.nologicjl
sGges Eprclenr.d thar vuiatior M hi&hly siS,iftcer. ,rua6 8lone4ta 6a.E o )hza
rhe highe$ in vegebrivc srase, Ajusa btucteoro (63.6 r/o) in rcplodrcriv. srase dd
settia tnidit (58.6 %) hta he tighcsi vduc al posl EpDdlcriE s|age. tlc loBql
avdg. wa @ordcd in EScrslirc $rgc,nd highBt arc,4. of NFE 41im.r.d in posl

rcplodrcfiv€ slage. cen.6uy, ttl.ticw p.tootM (31.4 yr) h ilF towsr av.nse
valE in .ll pleB tud,terarla rridi,r (51.5 Zt had naximm aveug.. TIE NFE values

tuscd sinilr in lhe rcsutis !t Epon€d by Hlein & Dujmi, (2008).



Tablc l. Pbxi@te @mFsiliotr of *l€cr.d f@ge pldts of Chlt w vaucy, Dirricr Shusla, paiistar.
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Table 2. Proxina!. composirion of thc *tccted foBB. pldr sF.ies of Ch.les Valcy, Districl Sns4h, pakistan.

Mi

K.y Nor., NDF - N.udl Dders.ni Fib..st ADF = Acd &r.4.nr fibcr:, aDL - &ia aedsal tiSnill, ME./r Ni@S.n fd *acl.
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252



251
chaprc' 4( consRarion sralE ot Somc iDpon4t Plds)
Colr.notion Sr.ru or $Dc Mdi.i!.t Pt. r

Biodircsiry is abbeviared fonn of biotosi.at diEEity 6d sf6 !o tivilg things

on lhc .anh, Phfts rc a inpoiarl Esout!. ed have imeN ioprcr on e$yst m

dd b.ve a lital bl€ in s@ioeonoDic coaditions of rhe p@ple.

Shangla is locard in Hindu Kush Hirnalayan moulainous ranges &d is a uniqrc

silc dd had divcned flor No! sliatifio and indi$.imimle coll€.tion of medicinal

pl6t5 in variow parr ofhe couiry has lcd !o rhc scwF lrEssw on rlE .v0itability of
mcdiciul plmts. Ii is difficult ro l(now lhar l|ow iuch m.diciElly impondr plrni. ar!
llftacn d. A@oEline 1o IUCN, (200t) rlrt cD.d pLar d.|! t6e, .bout 3200{) sD.cie
of pladr c thrsr.ned wirh d'ti@rion. Illir ligw Epre$r 13 % of 6linr.rcd 250, 000

Accordins ro Hmayu er 4l (2005), rh.E sc 92 tGarcRd plad sFci.s in
Distric! Swar of wh'ch 28 speies e codaiScic4 40 wlnerable dd 24 ac tu.
Ch8lcs& vall.y locded in Sino Japaacs E8ion and Fach.s 10 the basin of Salaro

Sindid rcgior. Ihe vall€y is wxplored i! .ll !sp.d of pldts tud @ work h.s h€cn

dorc Egarding plut @NMtion ud Eslodion. lr is inlubiled 6d conDosed of a

nmbcr of sdd.mnt] lt is oE of lh€ cxploirld Vrllcys of disEicr Shangla. p@ptc

dcFnd on pLnls for lheir oM 
'lqsiEmdls. 

ForaB @ abo ! HDfu of rhcir

IiElihood. Th.y dthl.sly cu of thc fo$rs lrd atso sugslc to rh. suroundiry .F
ddlseirasweofth€i!rcv.nw.Th.yrcillit6t dd do nor lnow th. cp.rcssjon
of such iodi*nmimre cuftine i.e. why! noiislic composilior reprening 127 ndr
impona m€diciml plut! ofth. aea in whhh 47 (17%) endans€red specics, 32 (25

70) wlnchblc, 36 (28 %) @ tud 12 (9%) sp.cie6 .r. iDfr.queir (Table. Fig. ). Some

of ih. inpofts endagftd speci.s incl$.d ,4bies pi"dtov, Aet oblonsrk, Aercul6

indicc, /ln6 nnido, Btrberis tuws.Nis, C.lti! aBnath, Desnodiw elegb,Hedta
h.tt, H.d,o neNIeNx, hddr ..siq Ol.a l.nusitud, p@.nia eno.ti. piea

Mithiatu, PinB Eendi@a. Phticia kkgitu, 0tdc6 seni@fiIotia. yibenm

g,adi.llotun and woodfotdio lr icsa. ch.anfd & osbom€ (2010) srudi.d the

coscration ihroud mloflbn dd ilvdtig.rcd thar sir coroisls ofnainly a fcw rce3

and shrub3 that hale roleEred g@in8 pt€$urc sd thosc that m opatalablc ro camel

ed goaG, No regenenlion is visible arouid lhc lr..s sd shrubs dd signiticant fruiing
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ha becn &corded. Ttrce obsryqrioro wcrc simitarb |hc Escarcnsrcs, no eplinB wrs
Earded and EScn€nlioo wh, lo bc onpLr.ty wnished_ onty Dholi HiI h6
emplins bu &is sne is und{ exr.ne bioric irldf€bnc.. This show imcse prcsw
&d dislub€!@ ir wg€laiior. Thc @@rydid sratus show rEr DGly li ., N ulldcr

Vuln€Bblc sp.cies of rh€ v.fl€, incttild Abutilo| indic&, A@nitun violat .

Eeryenia ciliote, eettrdioha patnare, Ihdisolerc hetdntho, Mot.t4lta eortenla.
Porlophtlh etudi, RtbB futic6s, Rub6 wt6, Satvia lhata, Mvid Nbicota.
Sttuhrt s.ria.a, ThW6 teryhrtsk, yaletiag jacomon i atu! yiola re,psa. Hmsyun
rt a/.(2006) as*s*d consMrion sl.ru of pt&rs and c!!.tcd rh.r i@..d
cxploitation md mNrdnabt haFdtilg, 49 0/o of nedici.ol pldrs aE $reai.md,
sinilady, shahen er a/. (2Ot l) &d Ahrhld dr al(20{6) sr.red tnar oEr rh. Dasr fcw
deades, $e tlimloyq forcsb havc $pcricoced unp@edcrkd lard @ ch&ses driv€n
by 6pid hh& popularion sowrt! &d ircisirying erhroFget]lc etivirics, such 6
aE curlw ud expanditr8 hunD,l suemcnr5 It is kmvln Urt Fopl€ radilion2lty ed
nd wood of th. foGsl ard lhis h rlE nain @8. of forc$s deCiadarior Ttc inr€ruive
grzing and la.d hvelins tor asriculturc al$ p@nr $c pauErrc scre of fte va cy.
D.pendency oi foctrs for fuet*ood is causing scvtE dcroesation in thc ltiDatavs.
Hmsyun 4r ar{2006) dvol€d rhat t7.61 eo pl.ms of ftbBt ed Ullsr va .y aR
rhrcalen d, 4.5 % ae endang.r€d, 5,68 % wtn nble, 4,5 % rare ..d 2.Byr ne t

Thc sp.cies bcqohe EE and inctuded .4cor,! cutunu! l1riflttu
Jldvuh.Atlenisia xcopa a, j enisiz ,ut!e. Ct.ruth Erdlo, titphthiu vaii.hii,
AwMiun valichiakun,eob.tu Aoslt1iha, tlyxticun t)ltfonttun, Inu!4 gtu,tioidlr,

Sabwio atbesceB, Ttbticb@ p.nd@utalun and t)nicu
diobo. Aocuk a al, (?OO9) ideofiUed 77 hxa e cndcnic b I urkey in which 56 laxa
@ rt twl con@m, 9 i! n@ OMr.&d,4 in wlmEbtc ns clrcgones. Oking and
und u$ are seneBlly conside€d ro be $c hosr e@iomicql way ot utili/ns anso hnd
rcSctation. Abbas ?/ at(20t0) dcreinincd coNrv. o. srarus ot C_artub| hctar.r,icha
a@ordDg ro IUCN 200t, Red dohlisr corSorics lod filc.i!. 1.hcy clu$ilicd il s
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cndanSered sp€.ics. Haq (20 ) srudied coeMrion sr.rs or qiricsl, endsceEd
sp€c'cs in rhe Nedie Khu9e catchmd .ea5 a.th8M.

The infequenr species coDpried of Atten6,a japoni.a. ,tstrcEatw
.htotostaclrys,AtttuAat6ptrfottichw,Inapieh,batsihinu{dlnpdtie*pa\Uto,

Haq (2011) @porkd 37 rals irclldiDs 14 crilic.lty cnd.qdsd ed 2j
cn.lanSer.d speies, Lds oft bitr! uptlnncd @lle1ion, defoBl(ion, ov.Er.zing &d
crosion, arhck ot parhogcN aod oflecb of inrroduced |lxa *!rc rhe major $Eals ro tE
we.ration. lt is srared lh.t El€ ofpt.nr qdrcrion hs reached ro onc sp€.ica p€r day as.
Bull ofanlhepoS.nic lctiviriB dd ois j5 codid@d tOOo - lO,00O dme tslc.lir.n
wouo @cu naruuy(Hillon-Trylor, 2o0o; At.oyd, 2002). rf $e ftid E@i6
coD$a , 60,000 ed 100,000 pltur ip.ci6 may di$ppcr in rh. nc& turure (At€rcyd,
2002; Btuwll, 2002). A[ a e.isr l20tl) Er6^en 0|ra ea tdt chihot Bis Nvjn
is endemi. ro Clirll disrdcr ed is chrrincd rad odalgdeo speqcs &.oding ro IUCN
R.d List caksoriesod cdekda 2001.
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Fig, conp$alivc Fc.n1!g. of coroffirion 3t|rtls of rolst phrB ard

ncdich.llr inpoll.nt phtrG.

t

0
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Fig. Conservrtior ltatus of nediciml pl.lis of
Chrk srr, Dirtrict Shrtrgh,
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Table. St tus of comercislly importdl indeginous medicinal pltnb ofchakesar, District Shdala, Pakislan.

,dqra i4?id (c.r.b! Ex .d&$ )

/r.m drs4 (Mik) sdltk
tryl?*dqsjri6-hd.

r&qfr.odtldh \eE t M 
^t.

I

/dtr]t44 FoEr) shd
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2

ctua@Pdett*t)6d
c..&d pry4 (tut.) B{d

0

2

Mlqdq4r'q.rru(c.c*,

yddi{o ,4,r'd@ fd.) eM A
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Endana.Ed
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9E6d6 Er6e (D.Ds) Me[.

r,r,de.Edultu)Kbd

t-rr" noa Hd|. G. I 
^!, 

& Y r'

|hdl.fuaF,LhE|I.fo^u*

ftbtv sroaldavdt ELE.
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Co!.lu.ioN

Thc stldy Hcsl.d lh|t Chrt !.r v.[cy hld 3 | 9 sp..ics of pls s bctonsins ro E5

famili6 rnd 215 gcnd. 'Il|cF wr! 75 fsnitiq h.vilg l?8 8.n.ra, 276 spei.s ofdicoi
whilc 5 fmiliB wirh 26 g@E !!d 30 spei6 qs nonocor. Onty onc hmity wiri 3

8.ncra rnd 5 spccics of &'trrosp.iB qw *sM. Po!c.a. snd A!G6er. hrd rh.

hj$cn DMbcr of sp.ciB. Tta v.ll.y hld dso 51.4% sFdiciDl plons, 2?.3% fo<ldcr

pl&6, I E.5 % tu l sp.ci.s, 14.7 % rinbc! q!od, l4.l % por h.ds |Id 19.8 yoelF pler3

Ed a rccdl,ry folk nEdicirc3,

Qulibiiv. rd qqtitiiv. d4irlid of diffcBr pl&l comuii4 in ldioq
sil.s h.s povidcd soD. b.!ic info@do..bout phyrodircGny. Eactlrion<dlphic lrd
cli@lic @mplcx- SuMq $!.o! hld rich rc8.nrion wi$ hish spei.s d.hne$.

diwEi9 .ad @mui0cs hld rLo hiSb y. of rnllldty ind.x v.tB. rlE lpccica hrd d5o

sIoM .H disEibutio i! this sa&n. OoN hilb 3how no(! dirriburd @m6iriar
it tr orlEr sre&.,iilarrrb arrisiru $ qoric A.cics @lFd !o rtE bill rop lld hs
rpr...d Etu6l foalr! of Prrs ealichiM d 9erct6 sW -ttq $il k sndy torh
vith sliSht &idic ir Gnvilonmcir EC vd!$ d.ct!.s. with drirudc. TcmFdw.
huidily d.d.!scs wiri rldtu& rad Doirnn .rd r.dinior it|ctle virh clcv{ion. DCA
.trdFis @ogniad 5 8bup5 of pLrt3 {hictr id.! ificd thc ESchrion gmuF showing

apPtlpri.t .daphic rd climric @ldirioB blr bioric i ef.Fng hrd dcfom.d
Et t lion conposirion &d srrEte.

Gunruh hilh hld wll suitcd ovionm .t @ndniom ehich Devlilcd ii rlr
sirc &d had lndc hodili.d condi$6 in f6r hil e!. Th. mid hil Ea.6tion wtl
RouirlFd in th. pcvlitir8 condidoN. Dirqble! e mF pDmw.d i. foor hitt &rd

hill rop. As €levdion inc@3, *nlcm &ct!e which als d.c@ a kopos.nic
actviri.s and d i dLru6.d hlbiur! io mrunl rcg.r.tion. HiU top €fl.ctcd imlgcs of

Ba&h Band! loetcd ar hish .ltirudc .nd h.!d wry .xrFm. .nvireMolrl
condilionr r|atc ir irMcssibl. ir tllm ir a\isB in mtu6t condirioN. tt had sltt
d.wlopcd and matuc communiiica, Ir hrs moist cnp.r.|e foBrs In C.r.ng woody

5Fcic3 popula on hr! dilT.Fnt dyimica, Most lpdiq had ,hoqn rcscncEtion but low
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md inpmper rmitndr Thc rnai! caulad$ !g. s e oEignzing, bbsin&
defoEstatio4 re fo. holding moF lards.

Dhdi site clo* lo inh.bira 5 rrd ir had &fomd shaF ofregelalio..nd nosly

Gflct€d erubby fosl Thc lo{ b6sal sr.r ofwca *!s Eorded .!d dsdbed chdg€

of babnab &d [ul@.li5tubanc.r in fom of cudng of ircs, upmting of shtubs !d
levcline of lad fo. culliwtion.

'nre najor bulk of plats e grz.d. AmonS th. palalable sFcis iheE aw
32.0"/0 hidly p8latable. Ahons $c highly palatablc 86.3010 herbs, 1.9./0 shsbs and 9.8%

Fe.s. The less palalabl. species had 26vo contdbution, which iDcluded 4? o/" he$s,26 %

Fouteen sp€cies wde elyz.d for 13 impondt mireols includins rrae, h4ry

tud esenlirl m.tale al thFe ph.nological suge!. T6cc cl€menls i@lud. copp{, ziN,

mdgdes, nicue, imn ed sodilrn. Macro dut'i.nl! irclud.d Phosphorus, PollssiM.

CalciM dd MagnesiM.

ln proximte alrlysh moistu (7o). nitos.n (%), crudc polcin (CP), crudc nb.s

(CF), etler qtrad (EE), 3!" .lbohyddd, h.ni@llulos., Ne al dderyent ftber

(NDf), eid det cdi libd (ADF) !d niuogcr f@ .xlt!.r (NFE) wE dalyzd ttd
.sri@cd in th. s€l@Ld l4 ploris.

Bad on IUCN cdle'ia cls $n rhal ot rhc 12? most importarl nedicinal plel5

4? (l?vt spccics wE cod.nscrcd, 32 (25 7.) lllrcEblc. 36 (2E %) ffi rd 12lw,)
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G€nerul Recommendations

l. Ch.r' sr vallor diilrid Snmsb hs ben €nind out ol.ishl of sciqtills e aar.

It h becaus ofrnole dd b8ckwrd arc. dd lek olnosponAdon, Th! coicemld

bodie lhould !iv. .naitio !o $l* lh. pmbLms $d $ic isL 69*i.lly biolosids

lnd salosids 3hould dlyot mw tin. !o lmt !l on,

2. lt is sen dd infllentirl F.ple had rich comuniliB in foFslr $ ol.y owncd Ihon

foets st !l .trd l@l !n6 by gowom. inslilutioN. Th* l6d! dbuld b.

giv.n io lh. innuenlial tapb $ thtt th.y pDFny tunag., l6t ans ond @del

1 Rcgoc6rion qF.ity of w.ody lrE spei.sh $ry Poor in mo6t of tlE foor hill .trd

3om. whcE cv.n in mid of$c lills. CovetnMt sholld disltibulc eplinSs .&h )€or

mong rhe vilhSF6lo ph $em.

4. Oovcncnr 3hould h.v. lo 6llblbft nlMica in sch .p lo pturie lh.

propa8rtion olhighp.ioq.id wlued plants,

5. Inc6r.d popl. shdld b. rained E!.ding l@stry od honiculluE

6. M.dicirol pl&L shdtd bc cultiv.l.d o ||18. sL tnd n !|lduld b.. sur or
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300,6 t0.0 5_3 t.0

t8 L8 2,9 20n! 3.4 2.6 9,3 20
l5 t.5 2A 20.0 t_8 10.7 20
3 0,3 0.5 5.8t0 I I.0 l0
3 0.1 0.5 20.0 3.3 2.6 6.9 20_!]_

-U--l

rl.,'|

g
l0

s,9 1,3 50_0 J,7 50
t.6 s0.o 9.6 5.5 t6.7 5o

-i-l 4t6l 3o.al
5?l

4--l t32.?

#::Y-q?!!!!!!!!!!tpc. I

Ew;;E;htatuAEit . 
--]i'et;EgaL-L 

-----+E@-Ad I w;iiB;;* ---- l!7EE,nA@xot=_'----J

_[1_trl s2.4 |

rll
161_1

I'I L'I s76f 60.0 l ei1 41.4 I 138.22
l 0.5 t5.2 t0.0 12.7 r9.6 t0

5 0.5 t5.2 3.0 2.0 l6.l 33.2
12.\ 26.1 22.9 6l,2 40
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PhJrosocioloa' of B.kh 4..d.

TabL 4,2.5, PhrlMiolosical lttrihut s oa B.ht Bdd4 sit Fivq Slnnd S.as Ch.k stu valtc, Sha.gla.

D RD RCC
lnqhea bal'ntEa tiM. 6t3 6t.3 12_r t89 39_t r().1 70

1.6 20.0 t.8 8_8 20
H. I id mp i m e I i aN u n \f ill d. 6t,7 42A I].5 34.8 50

n I.I 0.3 30,0 8.1 0.8 9,7 l0
.r'&@zald@ (FNk) s.ton l7 t.1 l2 t0.3 5_0

A.i!@na jd4eMi Bln 03 20.0 0.5 6.2 20
0_3 20.0 6.2 20

5 0.5 0.3 10.0 2.7 0.5 1.6 t0
l7 3,7 2.5 lo.0 2.1 J9 9.1 IO

t0 l0 I 30.0 8.1 Ll 9.8 30
tl GtuiM vzllidthM D, Don- 0.6 .]0.0 8.1 0.6 9,2 JO
t2 t03 10,8 r0_8 ll_4 29.6

DM ia &tui.tlda tAw. t.\M.\, a Kili It0 t0.l 30.0 t8.8 23.2 72.1 t0
2 vtb.mun yondnonn \N.ll. Ex DC. 84 8.4 21.0 30.0 r8.8 2a_0 t0
3 lndieo!*a dtudhd wtlt t20 t2 32.9 50.0 L3 36.1 100.4

Phct@h6 mAotu Wtll. ^ B.^tt. 5l t.l t4.0 50.0 tl.l t2,6 57.8 50

Pi"w A.r@ditu W.ll. d l^t' I 0,1 t.7 20.0 9.5 60.2 20
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Phyrosdioloe/ of Bakht B.nd!

T!bl. 4.3,I PhyMiolosical mib{16 of B.|lrl Bud!, Sil. Onc, WinLr S.gM ch.*.sr vallq. Sh

t2.l .t0.0 t4.3 8,1 34.5 i0
PiM vaIEhiM A. B. !rcUtu, 4l 4_l 70.1 12.2 BO.5
Pk a $ikm (wall) gois 5 0.5 3.6 20.0 9.5 6.2 24.4 20

l9.o u_5

D RD RCC

65 64.4 6.5 56J 5t2 t?1.8
2 20.o t2.5 27.8 20
l 2? 26.7 2,7 26J ,t0_0 25_0 392 9t,0

2 2.0 o.2 2.O t0,0 6.1 t2 t0

Pr!.rE rr,r zaor6 W.tl. .x Bcnlh. a5 55_2 8.5 55.2 10.0 13.3 17.0 I l0_9 JO
2 ll 8.4 l.l 8,4 50.0 .l1.3 t2.5 52.2 50
3 l8 u.7 3.8 24.7 60.o 37.5 l1.l 99,5 60

lndiAotm ktuhd \tltlL 8 0-8 5.2 10.o 6,1 5.0 16.4 t0
5 B.ft.,it ,tM@Na R<rk. l0 6.5 t.0 6.5 10,0 t2.l 25.1 t0

TE Lly.t
I Pt"a *dli.hiN A. B. !El^, 24,0 lm.0 t00.0 100.0 300.0 100
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Ptt@iolo6/ of B*h B.rda

Trbl. 4.12 Pnvbciobai€l .&ibur6 oag,tht Bsd& sillE !-r z hyro*rorosrol .nnbut6 ol BrrlJ r'Mda" sil. I\r4, winlcr s€n Chr]

D RD RCC

0,5 o.t 0.5 t0.0 5.9 0.9 7.3 10.0
2 8 0,8 50.0 29,4 33.1 50.0
3 8l 8.1 60,0 r5.l 53.8 83.6

92 9,2 291 121.0 50.0
Shruby Lry.r

Pktuhd eot6tvtll .^Bqtt 316 91.9 3 t.6 91.9 100.0 71.4 aa.7 252_0
2 In ttAot a fundha wdt. 5 t.5 0.5 t.5 10.0 7.1 2,7 I1.3 lo0

.10.o 21.1 8.2 t6-l 30.0I.i r."o
PiM|'a ahitu A-8. ),*en. t00_o l0o-0 l0o_0 t00.0 .]00.0 lm.0



PhyMiolo$/ ol A.kh B.nd!

or a.td{ 6tld: hai chjd vlL

T!bl. 4.4 Phr.ioch.niqr mlrj. of so of a.$l B&d! Hill5 Clllts. Drscr shnglL

(*)

I

2

3

2350
5

l9l



Phrbseiolor5/ of B.*h Btu&

Table.il.6 Connhiri€s lnribur.s ofBoth adda HiU ch&k sri DisLicr shdgt!.

M! E
20 2,5 36 0.31

2 l6 0.558 2.03 43.8 o.26
f t6 t.?92 43,1 0_21

l6 o.521 l.El 33.1 o:4
5 0234 t.06 J7,2 0.2
I 26 t5t o28
2 2l 0,64 2.44 0.29
3 2l 0_337 2,1 35.2 024

l8 t.4l 42.8 0.12
5 2l t:l 30.2 0.I

B

l0 0.585 t,9 0t8
2 0293 t,3 5t.3 o.tJ
l tl t.9 021
4 1 0.331 t2 62,5 0_13

0.4t6 t.2 58.3 0.t
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Phrlosioloo' of Bddt Bedr

T.bk a,? c@FdiE irdk€ oasioi|&ni* bcrxEr difsan *.9s ofBltl B.!d. qitb6r.r.V.ltcy, Disicr ShqsE

Spnr€
B c D

0
B o
c 0
o 65 90 6E 0

3t 0

B c D

a 2a o
D 23 24 0
I 17 24 0

I c D
0

a o
c 4€ 42 o
o l9 0
E 29 60 0



Phyr@iolo6, of D.kli Bed.

T.b|.4.3 D.8e of homog€n.ity of Blkh Blnda Hilh. Chal.sr V.ll.y. Disicr Shdgl!.

T.hte 4,9.1 Reaener.tion Gpacity of sp.ing Flo.a of Batht &nd. Sfte,Chat{eer Valley, Dhnct shansla.

(}
25 26.50 51-75 100

101-
150 175

176-
2m

2 1

2 2
3 2 2

2 2 I
5 16 l9 la 22 r8
5 5

I
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PhrlMiolo$, of B.ttrl Bdd.

Lble4.9.2 Re8e.erarion C.p.ciry of Ssmmer Fbr. of Batht B.nd. She,Chlker v. ey, Dist.hr st..gta,

Dlameter in Ranse
G
25 2G50 51-75

76-
1(X)

10t- t25-
190 715 2@

L 3 2
2 1
3 2 2

2 z I
5 t1 2 4a 49 42 19 9
6 1

Table4.9.3 Resene.ation capactry of winter Fto.. of Batdr Band. Site,Ch.kesar valey, oi5trkt Shangla.

25 2G50
76-
10t)

101- 126-
150

776-
200

la 18 29

3 I 1
L
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Tabte t.l.l Phttosioloe iol .bibuB ol Dhlli. Sil. On.. SDrid S@ Chak sr vlll.v. Shddr

D RD RCC
200 54.7 NN 58.7 50.0 t1,2 619 139.3 50

2 62 18.2 6.2 t82 50_0 t72 I1.5
3 C o Ma bowrs I s 0-iN. t Crcnquit. 2 0,6 0,2 lo.0 3.4 t0

XdhtmttuiMLitu. l0 2.9 t.0 t0,0 3.4 4_6 ll_0
5 Calohoti!' @tu tAir.l AiL F. I 0,3 0.1 03 to.0 l.,l 0.8 a_5 l0

0_3 0.1 o.l l0,o 0.3 4.5 t0
Cwdo, .ldio,l l\ P6 7 2.1 2.1 t0_o 0.3 IO

3 3 0,9 0,3 t0.o J..l 5.1 lo
2,1 0.7 2.1 10.o 3.rt l0.l t0

lklk ryi@tui@\ il'd. t2 20.o 20
ll 5 !.t 0.5 t.5 3.4 0.8 5_7 l0
\2 PolrtuMdicdeLiM. t,8 0,6 t.8 103 0.8 to
l3 t2 3.5 l2 3-5 20.0 6_9 l.J 12.0 20

c,,r'u r/'a,/(Fost-) EhFn .r A*h., 0., 0,1 0.3 t0.o 31 0.8 4.5 l0
l5 Sdtit womfrkMWdl. t.2 t0,o 3! t.5 62

ll t,2 t.l 20.0 69 IJ ll.7 20
t7 2 0.6 0.2 0.6 t0,0 3.4 l5 5.6
t8 4@ bwkM Wallich c^ B.nrh. 3 0,9 0_3 0.9 10,0 l_5 5.9 t0

l0 t.0 41.6 10.0 33.3 23_3 r09_8 l0
2 52_4 t.l 52.4 20.0 66,1 7t_2 190.2 20
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4jbd h B ot i' * t n 4Mittqt sv i.?te.

! ]:r.z m)!e'o|or&t aEibutcs orf,
Comr

Hsh6@us !l'l RCC try
t59 t5_9 t3,4 l2_2 11.r2 tcoaiM vtolda !eq!c. Sa(, 28 2.8 10.2 17.0

3 r0.] ||.6 t0,3 .9 @ 12.2 123PoltSoM didle unn, t2 l2 20 62 20Arlaida a.Mdha Sr.td, 1.1 6_l 1.t 50 10.2 tt.2 24.7td.hLta vulgart L, 162 l3l ti2
4

t_7

r8,7 10 t4,3 14.4
28 3_2 20 9.8 20Adihtun kcisun F.Bsk. u

263
IJ 2.O 20 2_4 3.4 20

29.1 26.3 30.4 30 15.3 29.7 a0l0 1? 4.2 l0 6,1 5.4 t5.7
_tL
-sq

t.6 30 6.1 l.t 3.3 l0
':'! uz!!---
t llzlsot tu h.td,b wn'l. I r6tl iltl 16,2 ?t.0 4

!9
20

!.!
l!.!
15,4

2!
1!!

4tf
68.8

42 Zatuhortluh onotudnC. 2t.7 22.r
J t5 1.5 6.8 26.8 20

I ffil:*;;a;va. ----------t -.,ol
24.2 43_2 .202 991u teaa,w*at ettm.

t?. r 20 t3_l It_4 203
20.0 20 t3,3 7,1 )0
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3 3.6 0.1 8.6 20 t3,3 35.7 20?,iB tu 
'4ttS:rgdr. t7 t.7 ,r8,6 2ta 1t6,6T,bl. 5. lJ Phlrcftiolq r. I J hlrcft'oroFi.rt rrlribuB ofqhrti, sh. ThEe, s

No Hdba@u layer D RD F RF RCC ry
320 40.6 32.0 40.6 90.0 18.4 23_6 E2.5 902 s o | 2 h u n tae]'th te N i, (L.) Hi 127 l6.t tr_7 l6.l 50.0 10.2 37.4 63.7 50I Tape@ .reato LiM, 4.1 3.2 4_l 30.0 6.6 16.8 l0S.ntu at@irc8 L, 5l 6.5 5_t 6.5 40,0 4,2 4.6 t9.2

5 56 7.1 5.5 7.1 40.0 E.2 9.7 24.9
6 27 3_4 2.7 3.4 J0.0 6.t 4.0 D,6 l0CweN de dB Ton. 72 9.t 9.1 20.0 4,1 6.1 19.3 208 CrNM @nodu LiM. t5 1.9 1.9 20.0 4.1 1.0 1.0 20
9 .l 0,4 0.3 0,4 20.0 0,5 5.0 20l0 lfl.disio t@I@ia W.lda. & Xjt. t2 3.2 4.1 40.0 E.2 1.5 t3.1 40ll Pkktnia i'di@togr. 0.5 0.4 0.5 30_0 6.1 I.5 8.1 30t2 2a 2.E 3.5 10.0 6.1 1.5 \.2 30I] 4qa brcte$a w.l\.h d Batt. 2 0.3 o.2 0-l 20.0 4.1 t.0 5.1 20t4 Calekdula @ftB Litu 20 2_0 2.5 10.0 6.1 t.0 9.1 30r@y r.y.f
I 20 t9.4 2.0 t9,4 30.0 l7.6 26.2 63.3 302 Indqrftto lghatuhoWdL l8 t7.5 t.E 17.5 40.0 23.5 t1.4 58.4 40
3 Plctanth6 to*'sw L. l0 29,1 3.0 29.1 40.0 21.5 30.9 83.6

20 t9_4 2.O t9.4 40.0 23.5 t3.1 56.5Sarc@tu sali.tu (D.Don) l5 14.6 1.5 14.6 20_o ll.8 | 1.7 38.1 20
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A i la.t ha a I i s s i M Gttilkr,
20 ll.3 2.0 33.3 60.0 !0.0 7.5 70.8 60

2 5.0 0,3 5.0 20.0 10,0 .].0 rE.0 20
3 Pinu rcxbunhii S{penr, 25 4t.1 2.5 4t.7 60.0 10.0 29_7 t01,4 6!
4 PiaB|'a lchona A. B-,*Us6. l0 t6.7 1,0 t6,1 40.0 20.0 30,8 61.5 40
5 t-1 0.1 1.7 lo0 5_0 20.6 27.2 l0
6 t.7 0.1 l0_0 5.0 E.4 t5.l t0

te onc. sumd s.&n c

SNo R@
23 7,1 ,o.0 I r,4 23.2 g

202 chlsroslr a'dlPt (A!is.) sbpa l6 1.6 m.o 5.7 16.9
t Sorsh@ Nphal.Bh lL.J uill 2l 2.1 6.t 30.0 8.6 6.8 2t.9 30
4 Mi.aowta bifun (11^n.) B.nrh. 33 Lt lL7 60.0 t1.l 372

Cr@don .lacttlon (1-) P.6. 78 7.4 24,1 10.0 8.6 22.3 54.9 30
6 new.la Mth.m (N6r a St td)Hak, 26 2.6 8,0 l0-0 9t 26.0 30
7 23 1.1 20.0 1., 2t.l 20

24 2A 30.0 35 6,8 22_a JO
0.7 2_2 30.0 8.6 L6 t2.3 30

t0 2a 2.4 8.6 E.l 22.6 20
tl Atuda gawha Skud, t2.3 ,o.0 I l.,t t72

42,2 50_0 4t.5 4t,t 173.1 50
0.1 9,1 9,1 t9.6 l0

T.blc 5.2. L PhflMiololiol!tuibuB olDhlli. Site Onc. S

.t99



3 0.8 ||.0 20,0 t3.2 ta2 47,t 20
2 0,2 20,0 r8.2 t8l 39.1 20

tpe4!!9!!@e!ds __ I LI -0.2 
, 2.7 t0.0 e.r e.r l?oe I r0

,liladh8 ahlttim Nilkr, Swiielc 2A 54.5 50.0 18.5 38J 13t.5 50
0.1 lo.o 1,7 t7.7 l0
OJ 6,8 10.0 1,7 22.2 IO

20,0 l5_4 t51 !3.0 20
5 ol 2.3 t0.0 t7.7 t0

t.4 Jl.8 10.0 23.1 2l.l 78,0 30

. 5. 2. 2. Phnosiolori.ll .tEiburc orDh.li. si& Tso. summ.r sf&n c

s_N0 D RD RCC
r38 t3.8 2t.50917 80 15.09414 1.3 4.40371 80

2 8t) 3 11.67362 80 l5_094J4 30.62296 80
l $r@,a vnr'a &inn.) P. Bauv. E] 8J 14.t.]969 50 9.4rt962 1.8 2537366 JO

,1n*6M tututuUoltu Htdv. 127 t2.7 21,63513 132075s 43.16298
5 E 0.8 |,t62462 3.88 t2.19003

Cym.loh darl@ (L) P6. 93 93 t5.44321 90 t6J8ll3 5-8 t4.6244 90
7 e.,t rt sosrpi8 lR,oy|€) Baw. t0 t.703J78 7.517t7 9.65i717
3 48 ,4_3 4.t77t72 80 l5_09414 2357t51 80

lndiAoJ.n ktrc,'hawdL 43 4.3 25.806.45 t0 3t.25 l5 fi!56!5 50
2 lI l.].1 70.430I a0 63.13313 t8rJ6]4 80



3 l0 t8.75 30

'I.bl. sl.r. Phftsciolodcsl atEibut$otDh!h. Sir. nre Sunmd S.!lr, siL llrg Sunmd S.sn Chrl

SNo D RD RF RCC
90 9.0 263 90.0 20.9 15.6 62,8

2 Cytudon edyb, \L., P.R, l5 t,5 to_2 50.0 I t.6 25.1
l 1 2.O ,o.0 9.3 D.9

Dtcliptu MbunhiM ]uss, t7 t.7 5.0 30.0 7.0 t3.9 .10
*tttdA.ttuhn Situd. t3.2 s0.0 I1,6 t6.2 50
soehti Nphd.Nit (-, Hill to2 10.2 29.4 50.0 _6 42J 83.8 50

25 2.5 1.3 5o.o ||-6 9.7 24.7 50
3 l.:t 3_a l0.o t_9 12.7 30
9 t.2 t0.0 7.0 t.9 to.l 30

PoIEoM @kal@. Ljjn, LZ l.t

182 I3.2 87,9 90.0 8 t.8 211.0 90
2 IndiAo!.ra h.tutha w.ll t.9 30.0 15.8 3.3 21.5 30
3 l5 LJ 1.2 2l.t 10.0 38,3

S@r,@a sisu (D.Don) Mkll 0.6 2.9 t0.o t5,8 3.3 22.1 30

0.5 98.8
2 ,liladhB alh$ttu (tliilhr) S$inaL o.1 58J 12_9 t01.2 l0

401



fDh.li- Sict.3.l Phlro@ciolori€l lbiblrd or Dh.lt, stL on., winh:!..s Ch.lcs V.lkr. Sh.n

RCC
8.2 l2.l 24_9

2 Mt,owia biJlorc lH6.) B.nrh. l8 l-8 13.6 60.0 18.2 6_9 33.6 60
Crwen detlon (L.t P6. 7A 7.4 27.9 50.0 l5: 48.8 50

2t 4.2 20.0 .]1,0 20
5 24 2.4 3.6 !0.0 9.1 14.9 J2n 30

7 o.7 2.5 t2.l 1,4 t8.l a0
2a 2.8 10.0 20.0 6-l 3.0 u.l 20

3 Sauia ririd8 (Lin ., P. Banv. l4.l t2.l l6.l 42_5

I Dicltph bryleztutd.t Na l9 l9 t0.o 9.t 92 25.1 to
Wbbr ldr.r

42.2 50,0 2026
2 o.l t0.0 9.1 15.0 25,5 t0
3 3 .0 20,0 ta2 2.5 31.5 20

2 o.2 2.1 20.0 13.2 5.0 25,9 20
5 2 0.2 2.7 t0.0 9.1 2.5 t4.l t0

I
llildh6dti*i@O :tltd)

24 2.1 t{.5 10.0 t3.5 31.4 1t0.4 50
2 0.1 t0_0 16.4 l0
l 3 0.3 6,3 l0_0 2_l l0

0.1 2.1 20.0 8.5 26,2 20
5 0.1 2.3 lo.0 8.J 13.3 to

Plnu MbttAtii Sut rlr. Irl ll-8 30.0 23.1 92.1 l0
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Tr'blc t,]l PhnMidorid rbibutc! of Dh6li. Sic Two. winq S€.s Clllr(s

Table 5,3.3 Phvtosiolori@l ltibotcs ofDhlli. Sn ThEe lvi

c ),rr fnylMDbadr eD

D RD RCC
30 16.2 8.0 362 80_o 32.0 32.?

2 cytudon dduo^ \L, kE 93 12.1 9.1 a2_l 90.0 36n 14.5 lt26 90
21.7 4.8 2t.7 80,0 t2.0 12.1 46.1 80

Sh+by h'€r
Indieol.tu hetudh watL ,13 26.4 26.3 50.0 33.5 5.0

l3l 1i,2 l3-l 732 80.0 6t.5 95_0 229.7 30

!:l Phyb*roloSt@l lllnUulc! o, Dhah, sltc I hFc wint.r !t.@n Chrk s Vllla. Shecla

D RD RF RCC
90 9 62.5 90.0 42.9 It7.5

cytuda, dndtlon (L.JP6. 24.J 50.0 2t.8 t0.9 59.0
0.7 40.0 19,0 t9.6 4t.5

Di.ltptu bqlewrla 116 l2 t.2 3.1 30.0 l,l.l t7_4 3o

132 la.2 E1.9 81.8 2t7.O 90
I nd tAol. tu k ! tu n ! h o w tll. !0,0 tJ.8 I0.0 21_7 t0

I5 1.5 72 40.0 2t.t 5_0 33-3r0@ rdrsE (D.Don) Mu.n. 6 o6 29 t0.0 t5.8 1.8 l0

57.1 62_3 I6l
2 ,t t I h I h u al tu s t n d lM:itter\ S*ingL 58.] 30.0 42_9 37.7 t38.9 30



T8bL 5 5 Envirc.n.nrrr wd.uas ol Dndi h ., ch.k.*r v.rhy, DLr,tql sh.nrf

T.51. 5-4 , Phlsiahai{l ulFit of Soil orDhali Hills, Chlts, Di5ricr Shust&



Trbl.,5.5 ConmuDili6 .itributs ofDhdi Hill Chak6&, District Shds|!,

MI
1.85 I6.3 0.2

t9 2.335 o29
0.81 2.256 t4.4 0.25

E

1t 0.36 2n 26.8 0rt
2 ll oJ95 @J 0.31
3 l6 0.675 2 4l.t

.s

;

m o.7a 2l!'5 oJl
2 0.25 025
I l0 0.524



T.!b 5.?Cmr.dF bdgofrbidL. bradiftrrd-.dD6{i ltut.r'&--. V.tt y, Dtntttuda

5a.nd a c

I
c E 25 o

slid I C
o

B 1a 0
:lt o

a c
0

9 t5 0
27 53 0

106



Trbl.5.8 D.er ofnohogocig ofDhlli Hilb Cn.&s v.ll.y, Dilrrid sh.n8L.

1

2

lable5.9.r Regener.iion capaciry of Sprlng Flora of DhaliSire/ChakesarVa[e, Oiit.tct Shensta.

Diameter in Range

75 100
101,
l2s 150

151,
200

I /ibft4ek(Mir,rsdnct 3 5
2

7

I
2
3 I

2
2 72 5

9
10 3 I



acity of Summe. Ftora of Dh.li Sire,Chatee. v. e ; pirtrkt Sh.nAla.

T.bL s.9.3. Ire8de..tbo capa.fty of Wnte. Fk E of Oheti Site,Chat€. va ey, DBtri..t Shansta.

Diamete. in Range
o"
25

26-
90 75

7G
100

101,
725

126-
150

t7F
200I /,bri.,d&,tuistr's@

16 1l
I2 1

3 I
7

5 9
I

/&{g./6&iMET@



sbnd! in ditr Enl spct of rhc y.d,
- _- - rfulrrtlllllrt!-tul*ll!' rlJirr{rirrrg.)r I w wly ctulls dadretm ot sr..i6 impoR@ v!lu6 in rheir

409

E

:$'I
f-

LLL7222222 1 722!2 123 17L33
13.t90356013?39622?92625€1a0547313

5555{55555555{5555------5-------- OO
5555-555555555--55-{----5--55---- OO
---2---------s,t-52355---5-5------ O1
----------5-----554-555-------4-- 01
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