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Abstr8ct

Ecologic.l Ev.lu.iion of R|!s.L!.| Rsourc$ ir M$ruj Vrlht,
Hindukulb R.rge, Prknlat

By
Syed Muk r.o Shrh

Floistic mposition conprisd of 386 !p*'cs of 75 fdili€s. h includes 60 dicob, I I

norccob, 2 g)/lms!er6 &d 2 pGddoph'lc fmilies. Ther q* l7 nor@lgc!@

ad 205 di@l 8cM. PlEidophyt rrd SmcFms had 3 .nd 2 gcn@ Bperiwly.

A5lcFoc (64 spp.. 16-58 %) ed Poc.4 (3 I spp.. 8.03 %) v@ rhe leadi.g leili6.
Biologicrl sFctrM of th€ nola ws donirlred by lhftphyres (l9s spp., 50.51%).

rouowed by hemicrptoph',tes (66 spp., l?.09lt dd s€ophyd (61 spp., 15.8el.). L.aI-

sja spectrm show€d that nmophylh w4 l.ading leaf6ize cl* Mth l8? (48.44%)

sp€.ies fouoved by nesophylls (80 spp.,20.72%) md leprophylls 48 (12.43%) speics.

ftc simple l6yes w@ prcst in 2E9 (74.E?%) sFci6 follo$ld by diss.cled teavcs in

49 (12.6qlo) sp€i6, *hil. 13 (ll.llolc) spei6 had @mpoud lqves. only 5 (1.10%)

etE aphyllou spei6. IErc \,ft 349 (90-4lol.) rcn-spiny pldrs conp.Gd ro l?
(9.J8%) spiny spei6. ftd wE 297 (75.94%) s!ei6 ir r€Gsrriat habit ed 89

(23.057t belons€d to wer hrbiila. Majodty i... 3J4 {91_70l") sp€cies w.rc helioph}les

lod only 32 (8.29lo) speies w€r€ sciophytcs. The non include 1l? (87.10%) wild

sp.ci.s ed 49 (12.69%) culiv.r€d sp.ci!s. Th€e qee 351 (90.93 yt deciduous s!*ies

ed 1l (8.03 %) evogen sp€cies. Erhnobollnicalctassificalion of ptdls indicarcd (ha(

all rhe 386 plmt speies hld $nc tind of lo*l ws js lhe vallcy. Ther w.E 166

(94.8270) r!*ies used d fo.tdq, 88 @2-8Cvo) sp.ci.s s medicinal, 58 (15.02%) sFd6
qtE us.d a tuel *ood, 26 (6.71%) spcci6 yieldcd dnbd rood, 25 (6.4E%) sFcics

wc in E 6 vcset !les, l7 (4.40%) sFcics 6 condi@q t5 (3.88y0) sFcies s truirs

13 (3.37%) sFcis w€rc used fo' oarching purpo*s snd 5 (l.29ez) speciB \@ ussd for

mating stuf. Ph,towiologic.l studic6 cv€.led 43 plmt comuiies, includjng 5

r.tldd plet commmitis. 5 dry ldd @mnuities sd 33 hdboued nourdn habird.



Soik wE mostly sddy loao wili poor orgeic m.t1a ad nuhi€nr srarus. Catde md

she.p senenlly pefcn€d whole hcbaceols pls.rs for g@i.g whilc soaN mosrl!

brcvsd on shooE. Cow gEzed 4l pldt sp(i6. Of rhm, 2l rpdi.s \@ highly

p.lalabl., 16 n6tly polabble I lc$ pdlallblc ed | @ly pddgbl.. Prns of pldr
grazcd bdicaGd thar in 29 spei.s Nholc pl&ls snd i! 12 sFcics tov6 *E utilized.

Fony one sp.ci.s wcc palatabl€ to g@ts, Of$.d, 15 speies *eE nirlly palahble. 19

noslly palalabl., 4 lcs palaiable ed I species w.re @.ly palatable. ln 14 spccies whole

plels wre s@.d. ih l0 sp€cies leales, i. l0 species sh@ts, in 6 spccies tlowos ed I

sr6id Auiis q!rc utilized- Shep gEz.d 2l plor speies. Of lnem, 13 speis reR

higuy pal.tnbL, 7 nosrly polsrlblc 2 Ls pd.rabl. ond I mly patalablc_ They !*d tl
sFci6 d whol. plet. la6 in 6 sFci.s l..rs snd 4 sFcid sh@t3 wl! patolabl..

Bio!re poductior in diilmt pler comuiti6 indicated that shftbs / 616

contibut€d morc biomss tho thc forbs / gmss.s. Hclb@ous ptMis contributed 60811

Kg/h.r" shrubs &d has had 127235 r€ru &d g6Fs @nt ibued 189 KgIE High6r

Flducriviry of I f 5l0 KelE M r|@v.l in Rhen-lflenitio-Ephedn ..ffiwir\
tollo\rA by tlt?O KghA ia Memha-HiDpopt@-Trilotiw .,!'m6ity, to89o Kgh^ i
Hippoph@-Cnic6-Mtrictuia co@uily ed 9?58 Kg/ba in A ekhia-Moricatie

Jrrlpe.,r communy. The total prcduclivity was 18658t KgrE CheEicat elalution of

sone selNtcd sp.cies revealed that pBcnc. dd abehe ofse@nddy h.raboliles laied

at the phdolosic.l sr2g6. Thnhn cldots we eatrzed st $@ phmoloeiql

$age of 2E plets. The @l@tradon of vsioG chmidls vdi€d mons individul

sF.i6 dd at vqioc ph€nological srlgcs. Cd, Co, Cr. Cu dd Zn lNw monly abFnl

dd Sr aho show.d fl@ruion &lory the species. Csll walt consritu..ts, NDF, ADF,

lignin, hcmicellul$e ed @llulo$ also showed vdiatiors mone individul speies at

vaioN pncnological shgs. Prcximre Mlysis showed thll DM, noisre, 6h. crudc

prelei4 li'r, cnld. fiber dd NIE qhibircd wjation m@g !6, sbrub., he.ba@us

s!ei6 and er.s. Studi6 otr th€ @oeflation slatu of ptdt sp€.i.s cv€t€d 0d o

of 337 plar sp..i€s, 307 sp€i€s sm wlneBbte, 26 dddgeEd &d 4 speics l@ de.

!iii



Ddlua sramokhnt Cttcuta 414a, Mdn.otta chanonlla Nd Chrys@ EnM

.t@ai.fotitt w.t adong th. nrt spcci€r. Maximun .vcng. Il'uit outpul for

Junipe$ qceka w .alc.ulrt!'t in Dodorghe rol 23340/pldt, fouo&d by 20646/pl&t

in Matuj viuas. md 5568/pl&t in ChN gol. Nunb.. of fallcn foils w.E .ls hi8h in

Dodoigh@ got 347 rnr, foUowld by 14? b'1 in M4ruj vill.g..nd 55 !!: in ch@ sot.

Nmb.i of !.€dlings *tE hidr in M!$uj villag. 16 ht, follos.d by ? n'? in ChN 8ol

asd 5 m2 in Dodoryhe 8ol. Tltc popd.lion dc ny rhowld lh.! f.n lc pla.rs v@ noE

foloe.d by n.lc pLnt! .id bis.xu.l pl&l! ElFdivdy i! rn m*
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GENEML INTRODUCTION

Dbrricr ofchiE l ri6 bctwn ?lo-tz ed 7t.-53,ctn to.siru& ed 35.-t3/ad
36'-55' mnh latitud.. h hls e !M of t4850 lnr (CdB EFn, l9E). Thc .tdrutii.l
mge withjn thc diiaict vui6 frqn 1396 E !o s high s 7685 n sr Tirchmh. Msruj

v.llcr Districr Chit l, li$ ir bctwm ?2o4 .!d 3to-5d csr tongirud. s.d 36.-/ ed
16'-5?'.on} hrinrdc. fhc v.llcy sridchcs abod tloln sraning fron R€shu up !o

Ghuin (Fis. l). Ir is th€ nonhq$m pan of djst icr which k boui.tcd or lhc no6h bt
Bmdil PB (3600 h), on thc eurh by Shrndu Ps (3810 n), on ihc 6r by

Chunaldr& Ps (4100 n).ft!on rhc vqq by Chirnt rutsdivilion (t500 n} Th.

dtitudc ofthc Mlnuj vlucy vrics ton 2000 m ro 4500 n.

Disrid Chirral hB rlwrys b€ . rcry inpon d! |ouc fo! nuy inv.d6s lo

Soulh E!$ Asia, ircludin8 Alcrarda thc cmr, Sclrlrisl, Motrgot Chagd Kne Dd
nMy orba!. M.!tuj vrtLy forb.tly bee s prn ofchillt sur. i! 1E95. Chiud *s
ruLd by M.l(,r s . pdMly solc riu 1969. Hbtoricdly Chnid apF!.d wirh lhc

TibdrD! iL.dirg Yasin in tbc E! c.drry ,4"D, tollowd by rlE Chines€ in ?50 A.D, *tb
*E dcf.d.d by rh. aab( Buddhiirs fotloqcd in 900d A.D. Cnid be.m t Mifcd
indcFnddt kingdon is rhc l4s 6tury which s rul.d by Shsl N6ir Riii. He ws
cda.d by rh. Klro. drdsry in l5?0. Thc fiRr M.hrr. ol chilral Lne-ul-Mutt rutcd

fiDm | 857 ro 1892. During dc 8r.l si.gc ofchithl fon in | 895 which t$rd for monihs

Nim-ul'Mull w kill.d by his hdf bDtlE In 1947. rhc Mchr.lr Ann-d.Mult
e.dcd Chilrl sLE ro ihc P.li$!tr, h 1969, Chird Srdc M fmally n.rgcd itrto

Prlied (Madovs & Mcldos, 2@0).

R.lirh!
Th. min rcligiou! grouF in ll|. 0r., !rc lslnsili ed Sui Mulim- nE lacr

h.irg in mjority. ftc folloEF ofborh th.$c sccls !n op€n bindcd ud livc in @nplde

hamony vilh ach oth€r Th@ e *pdtc pl@s of wotship oaShir tmoi tshaili

M6lihi ctll.d JriniDr Kho,, and MosoB for Srmi Mslims Thc nrin nirc.irics in

Chitr.l @ lh. 1va$i in thc Pdn sd dE Krlash in ihc Krlsh v.ttcys.





l

The peopl. re hospiiable, liberal and sincere. Traditionally, the p€ople we&

shalwd kdeez, woolen caps. wdld and cloal. All tbe Islmic rrldidou includilg

Eid! Nmu<-Bmt dd Yoh<'lnrlt,mr N el€bBred wi$ glar Fspes ed
olLuie. Dcs.cnding of tule6 {nd lijmer g@ing fion .lpine plsnG e also

@Lbnt€d wi$ dhfibulion ofd.iry poducrs md rchabiliration of ra.chqs. Son€ of$e

lradilioft such as Phind€k tud srlsharal which wde rhe sign of lilirins of new mps

md omedcerled of new ya hsv€ b..n i8mrcd by the new geNnlion.

PridE y, Eiddlc, baric and inbnn di!l. tcvels of edudion courirul€ 54.17%.

18.8270, 16.5E% &d 5.lqlq Gparively. Tle perccnlage oflhe poputatioo rith graduatc

fld above is hddly 5% oflh€ tolll educai.d people ofrhe di$ricr. Thc lirefuy imEed
alid 6Lblishh.or of AKESP school sysicns dd p€nicipalion of privar€ stor. Aga

Kna Ed@ion Sdie h6 educdional instifinioru dd r'ogmncs in pariste

The Climate of Dhrict Chitnl vdies due lo allitudinal diff.rences tron

slbtropDal lo alpin.. lt is dislincdy continenlal rtpe wilh hot summes regnrg r'rcm vcry

hol in lowd ahudcs (Dbsh, chitEl), cool ar hish et€!€rio6 &d utdmdlely atpine IrF
aDove 1000m. Thc cxlr€me Mihu lmFnlG rord€d in Chnrat cily jn July is l6"C

ed niainm is -0.9PC for rhe moo$s of Juwy. Th€ districr reccivB Binfau b€r$€en

250 lo 1000 ntn dep.nding on ihc aspecr ed l@ation. rhe sumne

receiles aboll l2ol0 of thc totat mul Biniau, Rainfall is l€ss qirh seldoD loneniial

ajD in spdng ed slnus.Aurr'|I d windy tud old qhik siir6 @ so*}.
Sm*'fall slans Aom D@nbq to Mrrch blrying lh. v.gclation in nosr pdG of Chirnl
qp€.i.lly at hish altitud€ tit Mduj. Duing winreE lh€ *?tq bodics beome fnan in

|he upp.r !e&hcs. Tlte @orded climarh dala duine rhe r€s€a(h period in th.



dvcsligstcd art! is p{Egred in T.btcs (t. 2). M&iDu $il reoF.tur. c!d.d es
46 cC at R€shu dil€ mininu soil GDF6I@ llmin€<t 2 'C ar Blroghilt p&s.

Mdihum air t€dF..tre ws 42 oC 
ar Rshu whit€ ninimu lir rdFrr,rur. B Z 

oC

at Chapdi ed Chuir MaximM hmidity s$ 80 % at Chapali whil. nininm
hMidity FMjned 49 % al B@ni.Mqinh light iDtensiry w 1808 at BEp s,bite

minimM qs l0l a1K@gb. pH irdiclr.d th.t all rhe $its vw eidic cxepi Chapali

ed Btoghill P6 *nid te. bssic eits. Mdinu wind .hjll I .!4.3 % ar

ChuFa*16 Ps enib biniEM vild chilt *!s -{.E % .r ya*hu. Mqinln han

i!d.x ncordcd @ 42.I 'C at Chus!*tt n pas ard bioimm heal idtd rs _{.8.C al
Y.*Iu, Mqimu dew poirt w6! 3j.8 % .r Kongh white nidnM ss _ 9.9 %.t
Bo8. Mqimm b@ netric pBsure M El2 % ar B@ni *tril. nininw was 620 % ar

Goloa/

'fte c iE temin is Dou.rairous c@pos€d of igl@us! sdimcnl.',y m<t

n t Dorphic tuks. The Nks udcrSo s@sio.,l !ll)€s ad e ltdnarcty
cofl.n d irio eil wirh +ocific rqnE lnd $o.rm. A Devdia! latdiL hrs bccn

disvccd 
'M R€shu in rhe Mrsiuj viltcy. rt is b.lived ro be !h€ fount @rd€d

P.leoaic lsierit€ in the world (Srautrq. 1969).

Soih ofvarying terlure ard st rcfiG !r€ foud h ihe ae llle eih art m6tly
$ndy dd sr@y along the sder @!scs aid ir rh. f@! hius, TIc upp.r palr of
Eoul'ins hE tlin $ib .!d is compri!.it of b&e Dcks eirb 5m€ soit in c,lcks &d
cEviG. Tt! rdley f@r bs atluvilt sil Mbty |.&spoi€d and deFsitrd by |hG hilr
rone !, ardsfthB a sla.ieB. Soil, h.rc difr€Fnr @llM lit€ whr., d4tc €d aDd
y.llow ar wiou pla.ls dependilg upo. th. p€&.r maEriat and w€a6.dng p@s6.
Th. amout ofo|gdic @tl{ is @mp.Bliv.ly poor d@ to s!@ v€getalion, dosion a.d
d.gradafion proase' IIF phrli@.chenicat chdnde.istics of soil d€r.rhioes rhe

vegdation type ed irs Foducriviry.
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T.bl€ L Cliuutic data of $il le6peratur., air &rnpenluE, hmidity &d liSht iilemiry in
ditrcrcni siler ofMdtuj Vallcy, Patistan.

PH (cc) lY') (L)

Min Min Min Min

2t ll.5 30.3 42 l2 61.9 291 636

6 31 2l )31 22 21_1 36 2t 29_l 56 70.9 965 l0l 301

t3 29.5 t8 t7 2t.g 26 JOI 72 56,E 655 92

1 t2 2) 12.9 22 tt.7 39 24 J2) 52 6Jl 100.]

6 t7 2' x8.9 l6 2t t0 t7 22.1 6t 5l t00l

13.5 t7.6 t2 t2 22,2 89 65..1 t00l 165 902

24 l4_9 BJ 100 60 l0o1 185 3ll

20 t2 15.5 t9 tl l5.l I7 l)J l33t 5t5

t0l6 l9 )5 !2 l8 2l l8 20.4 69 tl 572 9oo

6 40 t5 t0.6 !7 ll 29.5 l9 66 56.7 t00l 3ll

6 25 l0.t 95 t3 l2 15.4 80 91,8 2l).

5 t2 t0 10.9 t2 10,4 I] II 8.1 66 71.9 o92 510 llt6
t.7 t4 ||.1 t0.5 1t.1 t72A 224 7t5

I 2 It t2.2 62 66.1 351 582



TaDle2. Clin licdat ofwind chill,lEar indd, d* poilr ald baronelric prtu in
ditr mr sn6 of Madlj vdt.y, patisi.n.

Cc) cc)
Min. Min. Mir.

ll 26.9 29 4t.6 .2 )2 21.1 t0_l l9 807 800 802

36 l0 40.7 2l.l 31.8 8.1 l6 806 762 800

.1. Booni 39.9 20.6 l.l 40.t I9.4 34 22.5 7.8 l5 812 768 786

J4 26.1 l0 J7.4 25.8 30 19.4 6,9 t3 76) ?68

5 S&ghu ll.7 l r.6 J2 30.E 29.7 3l l0 3.2 765 758 161

33.7 t7.4 26 3l.l t4.9 24 t2.8 0.7 5 710 620 671

l3.l 18.4 28 40.3 20.4 2A 24.6 1.9 114 751 67?

8. Toq 3l_7 21.3 26 3?.1 l7 24.5 3.1 ll 176 785

9. Chitu 29.9 29.E 30 30.2 28.8 29 13.5 8_3 161 760 7@

34.8 26.3 ll 19,4 x5_6 ll 24.1 7.5 l4 768 7@ 162

L Chuing 26.5 19.2 23 26_4 t5_9 22 t2_7 4.1 5 111 755 62
l2.Cb4di 26.6 8_6 l9 26.1 E.l r8 10.? -0.5 2 179 759 111

44.3 l8 42_l t7 t7_9 -2.4 5.24 111 641 110

l?.8 IO 16.2 -8.5 596 762 159 160

It Beg 1.6 2_9 t.l 2.6 l )2.1 -9.9 -t t.l '160 752 765

10,6 10.4 20 12.6 9.6 2l l8.l -0,8 l0 156 141 149

t4.7 9 t2 D.5 8.6 lt ?.9 t.8 2.15 746 '145 745

t5.7 8.7 2l 19.2 20 20.5 -9.4 1,22 768 1t0 632

!3.1 -0.8 l0 2i.5 .0.8 9 15.7 5.01 7tl 69t 101

20 Bmghi|] P6 22.1 2_l t2 2l LE ll ll.5 -14 5.19 694 687 691
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Topognphy delemins the siocruc ofveget{ion ad its producrivily, Cene6lly

ihc vauey floo6 e noe poduclive rhe th. sodcd slopes. The eulh and *est focins

slop€s e€ hot od dry havinS poor vegqtaton. It eA| dd nortn facing slopes de cool

with thict vegctatioa The alpirc Fgions h.r tlEir om €h@cteristi€ vcgct tiotr typc

due lo snow bound eil, chilling khp.BuE dd shon gtuwitrg sNn. Th€ dEe liB lics

above 1500 n, whft trEs e absr.

Hydmlos/

'llE ChiFal rive! Im ovcr a oral lcnSlh of 300 lm. The veg€t tion ed hunD

settlenmb dietly or indi@lly depend on rive6 and lbet tibltaries Th. Yorkhun

Rildjoins lh. Laspw Rivd .6 Masiuj to lom lhc M4luj Riler. Il is najor source ol'

agdcuhwe, don$tic supply md gen.rslion ol hydclecuiciry and runnins of

wscdilk. Th. @ler disch{ge inft.scs duing sumd due lo n€ltine of glacie^,

Th€ h6h ovnom.nral €ondidon! od lrck of tl1c tE!€ ener$ rceurccs hrvc

Gult.d i. cxlNivc rlcf@tation ot vcg.lltion in ihc a@. Coll@lion of pldll lor f@l

wood, d€dicines, fodder ad tinbq qood qc eme of th€ seno6 pbblcns. Iic

dou ains ffi bnen silh low crubbt and hqbasous Bro$th. Deforcst.tion h fic ctrusd

oi nmy (ological Foblens nr drc ea *hhh ultinalely adv$ely alleu sooio-

Liv€stck b€rdiry is on lhc mjor sour.rs of €ding livelihood in M6tqj

v.llcy. Alpift snd diy t mFmte qvircmdtd conditioG pbvid€ icufrcid fonge

duing shon ercwing s€&n. Duing winrcr $e liv€sloct enircl' depends on norci

loddcr. Sceny of foEg€ poductioo is th. oajor lini(ng f&|ol for ilcMins lNcs|ocl

prcdudion io Palislal (Anuulbn .' ,/., 2005) dd ii the alpine vallies. Alpine pasrurcs

&d lowr 8luing l&ds @ heavily g@d during go*ing smer kMn by livssloct
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and wild &inals. The inces. in th. popularion si& ol g'dins dinals rcsuh in

ovagleing ofpdatdbl€ plet sp.cics. Cidiog i. oftco cncd a odc ofln. daio f&los of

foBl degndaion in the noulaiB ol HinduKlsh Hinalays (Ali & Shon. 2004)

Mosrly cows, goa! sheep de Earcd in rhc valky.

Wildlife includi.S lhe non- donsticared dindl sp.cies, h ohe of the naruFl

Esucs, idabning in miclobabiu$ ed ndifldiiins rbc ucolosical b,ld$.

Conervalion $Fregies ed $usiainable us inftde rhc populatio. of wild simah. The

wil.Iife uinals hlve b.d Fa<lilionally cxploitcd dd lavhhly kill.d bt the influenrial

p.endiri6 dd loql hucB. Thc *ildlii. iNlud. amlidi!, dthrcporb npbibim,

!vcs, pis, rcptilcs, d,k, ib.x, lnNrrnor, l@p€td, bd, mlf, foia dd Himol.ys pir

viper, €t. *nich e .dr cxiinciion drc to ov.rhuring Clabl. l). Mey nisErory md

Gid€ndal bir4r ircludins chul!, brcM dd bbck Fnridg6. snow p€nridsc, pig@[

ducl6 ald crim e ale hurcd. Thc hisrdorr birds hrv. de.lincd in rbe sE ovd lnc

AgricultM h possibl. dly whcE s.il is suillbl.. Alnosl cEry hous hotd h6

mll fams fo. culdv ion wh€E irig ioo frcm d!.ls ud spri.gs is possibt€ Th€

nadilional bullocks plousnins hav. b.ci apl@d by ncch.nicll ploushing by 11106.

Ihe c6F irclud. whcat, mie, ba.lcy &d ricc.

Tl'e valley is knom for t&i.ry of fojrs which G srcwn ih houe sddens,

orcbids sd e olso lound wild. BBidcs providing fruns rhcy re also euce of tuel

wood, tinb.r wood sd foddq 1he foi$ sF $ed bolh in ircsh ed dri€d lbm md re
I@ally sold. Culrivation, colhction, drying dd p&kaginS ba6cd on plopr lechniques

in@se $€ pDduclivity md n.tk.ting. Somc of ibe ftuits de nedicinally .fTective and
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ediblc oil k ext&ted fron rhe sa& of som. truns. Applq, apn ors, mulbctry, ptum.

8raFs, p..chj walnut dd Fds @ wid.ly grcm,

Affoie$ltion includd lie cllivarion od propagalion of pld|s such s paprlrs.

Sdlix. El@aan6 d\d Ailutha al c€ruin suiuble pla.$ nan y lo mecl rhe lircl sood

dd tinber qed requn€nol of rh€ lMls.

Lad th,t ir nor fm€d, loBstcd or inigakd is csll€d mgcled. Rang.tands ee

Eostly pnvdely omed md d€ u*d for *enal grazing dd fo. collftrion ofphils tor

dom.sdc nd com€rcial uss. Alpine dcs, piedmonts dd €rcd€d leds e us.d 6
tu8elsd. Major portion of rhe voUcy conp sing upto 90% lmd is ctassiltcd as

@8eland. TIE gleing $arls fom eldy lprins (April) lo tbe besimins of snosrirll

(Novcnbd) in lhe @. IlE @gcldd. ii Msrlj volt.y e highl! desEd.d and

dcr.rioaned rh2r calls for quict anctioElivc m6ws lo Ehabitilatc d€r.tiord€d 6ge
@synd. Tlp Dcr inponor ldivity in dgc inpre!€l@r ij cnn Gncn of fo6gc

ProdEtion th@gh i rodDciiu dd drrblbhmcfl of @l%ically suia.bl. dd high

Bosioo is one $e mjor problem3. Soil is croded by waier. ldd stidins, mctdns

of glaci6, our nowine of riv6 duitrg sumd, brenrist nirs and wind. pjvq .rcsion

a a hlard h3 ben @nsid.rcd s s!@nd mosr inporiln Mlogic.t poblcm of rh. @a

thal wa rponed from 22 villae.s: J i. Chilt"t vailey &d l? in M6uj 0\air a d/.

?00t.
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Wdcr loggitrg dd S.lidly

Wa1e.logeinS ed salinity e th. twi! Mlogical problcm lin<ldins lgricultual

&d @ilrlu.tioMl p.!.tiq, 'It. low lrying !B !dj@n ro mar bodid sufa rh.

poblcm of $!ld lossins Md salinily in lhe inv.sriga€d ea.
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REVIEW OF LITf,MTURf,

Florisri. @dporitio! .Ill itr ch.ncterturics

ArgN & 866 (2000) s*ssd lhc @ge.ondirbh in si\ conmunal g.uilg
aEb ed recolded 4l gr6ses.4 legumes, 3 scds€s dd 28 rc€s / sh,ub speci€s.

Gutuska .r al (2002) pEenrcd drra on rh€ disrribution of 69 inrccsrinc aM

g.obobdcally imporlan! spdies fiom the Dynow Foothitk (Wcsrn Carpa$ier,
i.cluding 14 nountain speci.s and 7 speics nor nuive ro rhe @a Me[ dr,r (2001)

while de$ribinS lhc veBeirtion ed lifefoms in lhc alphc &nc In s.uthcn ltnudct
Fuego re@ded 80 vNcul& p1&$, OfO€m, 59% were hemrcrypiophr,tes md .jsy0 er
ch.nephy16. MBils .r 4t (200 t ) sord.d l j6 ptst sp€cis of 60 famitics G@inee
ed PapilionGac {w rhe doDind fmilies. rraialha & Manitu e002) pEpad
RauiliaeM life-fom spe.r" tbn Cerddo sires ed lion oh€r v.g€raron types whioh

*!s domin.led by hemicryptophrG ad pherophyres. Ca1alino ., ,t. (2002) $ldied
the nom ol t urada hgoonmo reLcrdeo 40ttu.rtd.trr jp.JiL,

Butre e, at (2001) inves$gated the tunstic @mposirio. ot soltheo Aficu
Nm (doo. Chmgwc & Baltwill (2001) cponed 254 plel sp.ci.s fron Sou0r Atiica
Dd & Chrisrcnsen (2001) €cosnized ewn tsa of ruhiperu\ ttun the wcstcm

Hiholatas.lxhneboch (2001) lisr.d wen 8ener. and 50 spccrcs ot orchids mcldinB:5
endemic to Chile, Mcl€ndo e/ at (2001) invesligaled rhe hrononic conposilioo ed l.ou.

eological ch@.lerisrics 0ite fon, sfrd disp€rsat, pollinalon dd cprodurlr\e dodr)
of 553 adcmic speies @uing j, lhe eurh of rh. lbsie pdi6ula. pEdohi@l lifc_

foms wft chma.phrles (45%) md h.oicryrophyres (33%). zhu er u1 (2003) Bponed
1394 veule pldLs of642 se1m md 153 fmjri€s &dr Chim. Devi& shrm (2004)

sludied lhc lifrfoih dd biological spetm of rhe nEarophl$ in rne Lok t late.
Meipu. OfIhe rorst 86 sp€i€s, 36 reE rhtuph}lb, 16 v€,e hcdk.y1ophyls, Il
wct g@phIes\ 7 @h wce ham&phrles &d eft.nl %cutu. 8 t4"/" h)dophyrs dnd

l.16% we€ phd€rophtles. Eilu er ai (2004) Eponed 5l ftmilics, t59 gcncra an,j 212



ll
sp..i6 liom forc$ of Albcnift Rin, wcnm Ueeda Heinrich & l{urka (20(}r)

irv.stisaled lloftric @hpositio. ed lifejon in nortbwsren Costa Rica. The,

eponed 328 plflrsFciesofT9 fmilCsod24? gcned.

Burtc (200t inverigard rhc ts,bcrs flora in clarion to enviomenral tanabFs

md l&dsape leleh. Ctmd (2005) evisied rhc loa of sd leka. Co ucio cr ,t
(2005) rcponed 1h. phmological panms of pldl speies of a paragonian $epp., {nich

N ampos.d of Frcdial stlNi shrubi ed ncrbs Mtoshalu & OkctM (200j)

wor(€'r on spd'es composition, abundance ed rree relarionshi, ot.ctimh_rs aong

ahudinal gFdient $ ll€1f., Nigdia. Nubau.. dr at (2005) d.sqiH rhe stur@
md nonsft conposition of 514 sFcis ot f@si of scio. CoEd rvoir. Estrella .r ,l
(2006) p4parcd a cheklisl or 52 senera md 124 uxa of Ca€erpinoideac lbm
Equiodd Cuifta. Pollsei .r at (2006) srudied lhc cdaphic dd Uoftric r&iaion $nhii
a l-ha plol of lo\ldd AJrs@ie oin tot'r They docucntd soil chrackd$i€s ed
colnpsed them to lhe dhribution pdtrens of tcd€sidal pleridophy|gs, egiospem,

sreund herbs ad palms. SesaM & Nruutu {2006) vhilc $o.riq o. tonjic nchncss

dd corposition, rorded l?9 species betonging lo 70 Unilies and 146 s€.era lionr
foEsls in tllc Ssese lslods oflake Victoria, Cenral Ugnd4

Aleliga d al. (20t)1) @rdcd ll3 woody ptdl s,Ecics. iheir conF$iiion.
densiry. divedry ed population srtuctE. Cosl!dr,/ (200?) reponed Bt ltanr srsjes
or 47 fanili6. Thft kE 42.9% fidophyrcs. 26.1% phderoph}lcs_ ls.8%
ch.na@hyrs, l2.E% henicDroph),rs srd 2.1% crrfloph,1es. Dalide ?/ ,/ (2007)

prcpded flodslic inveftory of pt species in thc palni hilh, India. Hc Kordcd 8l
sFcics h.longing lo 68 g.ncE &d 40 fdili6. D.vi@u & Folmi$ {2007) Rponed

ll0 h.rbac.ou plsr spei6 tilh wesr Africa, Laidtnq e/ al (2007) dc$dbsd rhe

flolisric dd srrucrure of ropical rain forc$ at cape rnbuhron, eucenstand Thc mosr

abodel fmilies @e Meti4.ae, E{pho6iac@, Ijuceae, Mynacee fld
Apocy@€ac. Ye.la! & cuph (2007) Ecorded 82 ptmt speies in Sdiska.IiSd pbj{l.
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India. Shutla (2009) d€r.mined pler sFcies dirccirl alons lcni lsd*rpc ii
Nonhest€n Utla Pndesb ed reponed 615 species ol dgiospems wilbin s &ea ol

10,000 kD. Ray & C6Bc (2009) rcpon.d 85 sp€.i6 of2? ranitics duing fionstic

sw.y ,nd phyloeciologicdl s.lysis in South lndia. AlY.m€ni & Sh* {20 t 0) Eponcd

I 89 plai speci.s of ?4 fmilies ft.n Asit Mounlain Saudi A€bia. Djuikouo rr at. (2010)

@rd€d 281 pl&l speics in 0E Dja Biosph@ R*Nc, Cme@n cwdi .r 
"/. 

(20t0)

recorded 2745 rNs dd shrubs i, Kasgah eoodlfld, Ljgeda PaNsan sr u1. (20t0r

stldied the llorislic conposnion ed biologicot sp@rrum of vegelation of alpine

hadows or K.dmadr ald r.pon d 80 sp..i6 or16 tasilies. Alncida rr.r ar (201I)

idenlified 5 I sp€cies of 16 8.iem ed I I lmilies in $ringa, B@il. Mrrtatr ss rhe

lcadihg tdily fouowed by Frblcae. Korrdha.r at. (201t) reponed jO3 ttul specics oi

218 80@ ed 75 fmili.s fm K.naot4 bdia F6brc@ ws ih. doni@i fmilt

In Polislrn following nudies oa floisti$ ud th.ir ch{er.islics @ avaihble.

Husin er.l {2000) reponed 92 slais ot 56 fmiti.s f@m ChaleSdy Hith. Disrncr

sMt. M@ai & Qu*hi (2000) @orded 381 slecies of llo fmilies iicludiig j
.onif.N,43 weE br@d lclr.d L6, 56 shnbs ed 2?9 h.6s fron uppff Situ Re$Ncd

a.d Cuaa r'orcsG. Bha i ., ,/. (2001 ) rcrnned 1 50 ptant sFcies fnnn rhc Nara D.scn.

Sindh. Ann.d d/ ai {2005) t€erdcd 29 aquatic veutd ptets ot hlMabad. Dunbi c,

dr (2005) while d*ibins eotoeiol ch!@lejsrics of plats of Hsboi mgetand

rcpo.led 202 plul sFcies of4t faEiliB. ewshi & Bhani e005) t pofl€d 160 plant

sp€cies belonginS to I t 8 gen r. ed 45 fmilies lircm Nu! Des( pddsra. eGshi &

Bhanie006) Epoded 25 sp..ics ofnonocol rmilies fbh Na6 Desen. pakisun.

Shah & Hsei. (2007) Eponed 42 plml spccies of3l tlnities in the etr-

ar.cred dd warerlogg€d habirars Nud Cha.*m| Disrricr peshawd. The@phyres

weE doni@l aollow€d by chmrphyrc' tf,propbyus wE loding t.af_sia cl6s
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lollowed by ndophylh. shq & Kho (200?) reponed 222 planr sp€cGs or 88 rbmilies

ElF Chasl@i Vallcy, Dislricl Bw. Thcy slated thll rherephtles &d

.anoph&mphrle! wqe doni@t life-loms whih nicrophyth dnd mcsophy|s wde

inporrad l..tuia clNs, Zlbiull.! €r al (200?) rcponcd 279 sF.ics of 8t tmilics

Aoh M@ay Baba Vallcy. KId & Sddd (2008) rcponcd jl7 epeciq ot 24j g.nera

Md El fmili€s ftom Sha&seah. Disrrict Ndo*sl, p.w.cn sr at (2008) rcponcd 79

plats ftoo DEji gme dsrc witn chm&phlles 6 &c dominnr tjlttdm. HBein
& Pery€en (2009) aponed 70 specis ot t9 g€nem md 3l fmilies toh .r.iko B&u,
Kni & Ruge, Du@i .l z/. i2ol0) Gpon€d 123 dm speies ofj6 fafrilies fbm
pro|c r€d sires dd 28 rpsi6 frm upmt ct d si€s fton Aehb.B mg.led
Bal@hislm. Knm a al (2011) repon€d 54 pt&r species ofl0 f.nities tom @al hine

@ orD@ Adam Khet. Saihd e, a/. (2010) Bponed r 67 plor sp€ci6 oa 65 faniti.s
hon Ayubia Nadonal pdk, Disticl Abbofiabad. AneBqc B domin&l io owed by

Laniaee. Qurcshi sr d/. (2011) id.ntified 62 plmt sp@ies belons ro 45 scnm bd 25

spe'cs whilc studying rhe KhmjcEb Nationsl p&\. Shshccn & eureshi (20r t) EB)tud
ll4 specics of 28 fdilies, shilc s$dying $c leSetauon ol sheoss Latc dd
swunding ladsc.p.. Ast 6€@ wa $e lea{iing tmily folto,ed by Rquncut(eae.

'Ilt akilable derences on norinics of Mstlj @ reviewed s lblows.

shsh.r ar (2006) Gponcd 2t 8 pter spei.s of6l fmili€s rDn Masuj. Disricr
Chiral. Thdophtl6 sra doni@r foltowcd by hemiorprophytcs whih leFophrUs

w.rc leading leaf si& elss,

No o0Er Ef*ne on pt&t' of Mrslj valtey @ be !"..d, rh.rcfoE rhh js ...d ro

bnnS o. record the flon ud its eotogical fcatues.



ElhNbot&icat ilfomadon! @ ihc b6is of nmy nora.l pbducs $poially tbn
ncdicidl poi ofvicw.Thus lor ofsrudi€s have orisinaled in lhis U.ld.

roppclle a al (2000) wicd our crhoboreical swcy i. d cosr. Ri6 Donlane

cloud forest. OI the Ecod€d 590 species. 19.7% werc lsed for tood. 2,t.j% for

coEhrtion md 23,8% wcE used lh nedjcinal purpoes by lne Cmpesino comuiry.
Mafiooko & Kaiuti (2000) Eporlcd dre cLhnobobry of ripdie legektion shjch wcc
nostly ued 6 medicine. OI$n & L@n (2003) inv6tisat d te impoiroce ofatpine

ncdicinal plets ir Ncpat. TlE tu!2i Ncpal* alpine &d suL.tpine mcdiciMl plds
|!a<le ,s coruwativ€ly srinsred 10 vary fmn 480 to 2500 !06 wiih a torll hdest vatue

ofUS$ 0.E-1.3 nillion. Basnei & Cbnern (2OOa) rcponed t2 sp*ics ol tjber )ictdins
plars Nd by thc lerl Foptc fmn Ddj€ling rriDalayd. Kalodidi (2004) ,ccoded 89

prm species usd for cullual od social puaoss in wcstem ugeda. Majoriry oi the

pre|s wrc uFd i! wrdding ercmonies. M&ia (2004) d€$db€d d! ucs of palm i.
Ah@nie ucudo'. Nlila & Colinda. (200a) dc*dbed mdy phmaccutical lalus
ofnulbery. Oneja er di (2004) eponed $ r€e species wer usd rn hskinc drums in

.€ hl U8eda. R rbod & Chaudh2r!. (2004) de*rib.d th. biodivd6iq 01.40 mcdicinat

pldrs ftoh Pahadeli roEsr of Mlnmhlra tndid. Turkn.n er / (2004) rcponcd l7
dye yicldinS plot species oi Tud@y yuhin8 e, dt (2004) d€*rib€d ihe divesitt and

dldilion l lB of 8db@ in yun@, Cbira,

Kala (2005) desgibed rhe etnnobobny ol 60 rueden€d medicinal plels oi
I.die Hihalayas. Aln (2006) pE*nrcd the erhnobotany or Linna.o hu.uti
(Limmee) in NoNay which hrs a lo,s sra.dins epg1ariotr 6 a cuE tor shinsles

(A#?,r zoysl) in Nooegim iblk rradiiion. T&dio ?, at (2006) rcorded 419 pler
spejcs beloneinc ro 67 Ianilid and €bobor2.icauy Evicw wild edibl. plars trom
spain. A(hikri er zt (2002) eponcd 222 n.dicinal ed mmarc shDb sFcies ed ii
Uttau.chal Stste,Indi. AFns & Scarpa (2007) ddscribed 57 edibte wjtd ptank ol.rhe
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Choore l.dies b€ins used d a souce oi f@d in I ls dirldenr w.ys. Bebber a di
(200?) desib.d fie erhnobohy &d th. fi6r prinled @rds of Brirish no@in8 ptols.

Okello & sssawa {2007) descdbed fie erhnoborhy of 88 medici.at plmls t m Nsai

subcowq in Ap& Disrricr. Ugad!. R@G v€E lhe mosl @nhonly he€sted ponr

Addo,Fordjour er at (2008) eponed 52 nedjcjnal pldts lion Aprapi !.oe(
Retur at BorEa ch&a. tcaves wc the nosr co@only hary.sted ptanr 

'lar$.Poond & Sing (2009) reported I 16 nediciml ptanl sp{ies i.iom TeBi AE L&dsape,

lndi6. T@ty $Ee stccics lr@ ed fo. cuing 3kin .liws, t6 for rheeathh ed
14 lgaist fever. Oryeha e/ at. (2010) rcponed lB0 hedicinat planls belonSin! ro t4.4

gdsr ed 57 fmili* fDn Erure coury, Lin dhdct U8eda. Ch.ikhyousel er a/.

(2011) epond 6l ncdicinal ptets of 25 fdilics nom Oshitolo Egion. Nmibi..
Ku& er d/. (20|) ddsdbcd 6l nedicinal ptels of 12 f@ilics riw Cdhwt
Hinalaya Ldia. I\,!win ., al. (201t) Eponcd 14 pcsticidlt plets tbd Souh Ueeda.

Most usetul sFci.s rcrc ,,tzolt@hta indica b.l TaAaa nifund, Uysal e/ !1. (2012)

rcponed 43 nedicin l ttmb ton A}frcik. Tu*c). tte pl.ms q.,c nosrtl u*d hr
cou8n, $oDach &he dd ki&ey ailhenG

Mey srudies on lhe ethnobohny ofpluts tDn varios pans ot pakistm have als been

Dadc. Som€ of0E rq $dies!B s@ized N to oq
Sheikn d ar (2002) Fponed 24 sp{ies tiom Nall& vauey which @ vatued fo!

l@d n.dicinal Bs ed o(hd conmercial us_ Ahnad e/ d (2003) Eponcd rhar l0
cultivatd sp*ics e usd by the tocats for frediciml, sheller. fed. orndcnrat. fucl ed
foddq purpos6 in Chhuchh Egion, Disrricl Atioct. ciltni e, at (2003) rcpoficd 54

ethnoncdicinal ploti used by the l@at people tor .tifferenr d$e$cs hon Kmm
Agency, Sh€r e, ar (2001) docme ed 78 medicinat ptels fom Udigam, Swsr. rbey
st2ted lnal sonc of the sp€i€s hav€ be€n ovft hsvcslcd. Alnsd e, 4l (200a a) sodied

th€ dtidiabetc €ticacy of fi€sh tcares exndd ot ,4dhab.!a valtca 
^hnrd 

et u!. \2A04
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b) stat d th6r 41 *ild plds e ued by rhe local i.habitanls fo! mediciial purposs in

Oalliyar afu, Disrricr Abboi$od. AM & Kld (2004) rislcd 60 medicinsl pt&ts trcn

Sma R&izai. MalaliMd Agenct. Aum ?r al {200.1 d) dcstribcd t6 sprcc plm8 ot l:
fmili6 that nlvc tldiliodl lrd nediciMl u6 in Nelm V.ll.t, Aad K6hnir.

Aed ,r ar e004 b) descnbed folt s of fr.dicinat rtanls of Dmkhun and a ied aEas

or .lh€lM Valley. aadshah !r al (200a) rcponed I E? speies of 66 fmiliB or vcio6
uadnional uses. Dar!8ir & Abtui (2004) docmeited l3 pl&ls sed fo, the tEam.nl

of jaudhc in Disnid Heipu. HNein et al. l2OM a) Epoded 25E spei6 of

ctlnoboreical impondce fton vdious paft of Dislricl Swar Shcr e? dr (200{tl Ep.ned

29 ethnovcteriMy medicinal pta s rhat w.E Nd for rrealnor of livesrock ailnenls in

Sha.ffi Vallcy, DisFicr Smt. Wen et al. e@9 t4nd 4t d€ilicinal pls s fom

ChapM valhy, Cilgi! having vsiou nrcs.

Abbdsi .r ol (2005) @rded t2 sF.js of erhnoD.dicirat impotraft. of Disnicr

Htuipur. TheF plets ae being used lbr cunng asrhna. jlundicc. rhcuaulisn dtrd

indig€slion. HBein a ,l (2005) eponed 251 nedjcjnal pldrs aron Disrncl S*ar

Majonly of the pl&ls (55%) wrc uel foi Basroiltcsiinal dkord6. (nm d, ar (20051

noted 16 nedicinnl plors riw Nalrar vdt.y. Dildcl Cilgil Badstui e, !t (2006)

obsded th 26 plmls * ucd as tuel wood in Ladha. Sou$ \\uirislan. Durdi &
Mat@r (2006) rcponed ll0 spei$ of .$rcbol6icrt inportd@ foud in S.B.K

won€n Unir€Bity, Quctla which woe us€d tor diltienl pulposs. Husdin er d/ (20cr6

a) vhile pEpfiiog ethnobolaricjl profile oi plds of Shaw& v.ltey Eponcd 12 r plmls

&d for veioB purposes. HEein er ot (2006 b) d€$rib€d 6? medicimr pl&rs wd in

tdditioorl hcalth r€ lysrem i. Lldta soulh w@iri$ar Sha & Kha (2006) rcponed

E? pldrs of dediciral dd .cooonic dd6 f.on Mal@ Jabb. Valley, Di$rid Swar.

sulhna a .l (2006) d@ue.led 18 sp6ics ued by local i.habil!.ls for lhe rdne of
veio6 dis.es in Disui€r Cbatwal.



Mmm ?r a/. {200?) de$dbed s2 medicjnal pl&ts of 3s fmilies tmn vad,

Dist icl upp* Dn. wel .r a/ (2007) rcponed 30 nedicinal plels of satr tuse i.
Districl Kdak ud ils sumunding ar€6. Mich wre u$d fo. rEaring rdious dieaB.
B.dshal & uusi! (2008) lepor.ed 20 sprcies of 18 tihilies o I erhnoncdic iial ratue

foh villagc Tabei, Sourh Wunsld. Ten sp.cics {er cfcoivety uscd for Nonen

disqs ed lh. l0 spei.s w€E u*d tor cuinS di{Iemr diws in chitdFn. Kbm &

Kharoon (2008) rcported 98 hqba@os tocdicinsl pldls ot Htuosh &d Busrote

Vallcys in Cilsn. Sha! & Huein (2008) dcscribcd lhe erhnoborany or76 pranr sp€cies

of t2 fmilics fiDm Mounr Etm, Disnid Bun, palisl'n. Mosr or rhe pl&rs wE ued
N ncdicinal, lu€t wood ed $ tiDber wood. Du,mi a ar (2009) reponed 124 pldt
speics of e$noboranic.l impon&cc fiom euefta. Most ot he pdrs {.ere used as bddcr

and m€dicii.d d 
"r ar @009!) deribcn rhe nedicinat ed eo.onic rs ot

eym*p.ms of Dir Kohishn Vsllcys. I I s!€cies of tou f@itics werc ,.6rdcd. Ju €/

ol (2009b) eponed 42 pldr specns uFd ror $e rrearncnr orjaundic€ in Dn Xohrsran.
'laj a .1. (2009) rccod.A 29 ncdicinal pluls lion codi Ktuj. Disr.icr (r*. .lhc

tndiional uses of 52 plel sFci€s tiom Dea,e pozo. Dist,icl Lalh Mdwat is rponed
by zah@r a aa (2009). Mo$ of$e pldrs weE u*d a medicinst. Ajaib ?, at. (2010)

@poned 38 clhnoborrnic.lly inpondl pteb non Kodi. Azd ,a@u ad K6hmir.
Altlullalt ?r 4/., (2010) reponed 27 n€dicindtplors ton Kbm Rivs beds ofDisrrict
Baeu. H@r ., 4t (20t 0) Eponed 50 medicinal pleB &on Ushdai valley, Di. Q6in
er d/. (2010) de$nb.d dle e$nobob,y of48 coasbi ples which *crc usql rbr 12

diftereft pur?oes in Hub, Aalchisle. Tee.,r a/. (20t0) €poned 6l mcdicioat plflrs
hon Bal@bind. Mahn@d sr z/,. (20u) dpon.d 25 ncdi.inal pttur of t7 fahilies
&on Disaid Sialtot. N@f & Katsn (20tD codwLd ebnobol,rical swey io
Rarwsl villsge dd Eponcd 4l elhnobolanicauy imporunr qjccrcs bctonginS to j:l
fmilics. Qurcshi.r 

"1. 
(20t t) Eponcd 48 hedicimt plmrs rilm ard dns ofKhushab.

Pmjab. which weG Bed for rsring 45 difi@nt diws ,n lrE a@ eureshi (2012)
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rcponed 39 m€diciMl plan6 Aon HingotNldonal padq Baluchi e. Mosr ofrhc pl@6

wcc usr{i 6 lonic. *omd hsling and cootine agents. Shahan ct ul (2012) ftBttct jl
hrbs of erhnobotanicdt iopofiee tbn alpine paslms ot District BaB Aad rsshEir,

Th. sndy Gvalcd lh.t 4t h.rha had nedicindl v.lNs.

Sody ord. on erhnohot ny ofchilEl ircludcs foUowiq rcrk.

Husin er dl (2004 b) de*db€d $e e roborary or t? sp6i€s ot truir ptmrs

from Mstuj, Dist.icl Chn6l. Khd sr at (2005) conducled M eihnoborani.at rudi{s on

$nc nedi.inal ed m@dc ptdrs in Districr Buncr, S*,t and Chit6t. Ah@d d,l
(2006) €poned ?5 medhiial planrs of43 feitjes ot dhnobor.nical impontucc rron
Btuni valley, Disrricl Chjtral. Husin d, a/. (2007) de$ribcd lhe |Edidonll 6es of I I I

spei€s of 46 fmili€s lion Msuj, Disricl Chi!-al. Mosl of thc ptor, s@ usd 6
fodder, n€dicinal ed fi@wood. Ali & eais (2009) rponed 8l raxa of m€dicioat ptels
tom Chiral Vallcy ud found lhal mls wcE u*d in nosl of rtE rcip€s. Khan .r ,/.
(201l) conduckd .thnobokdcd s@ey ot.Chitral col Nlional part ad eponed lt
plantsFciesof 2l fdities

Thc wi.w suSgcsts Ihat rhis a@ n ed. DoF wo* on 1he €d,obo!&y.

Veg.rrdo. 3tructure / phytore.iotog/

Mey sludies ha!. ben n.d. woddwide or rhe phiosociolocy and veseraioi

$tucrw. A bnefevieu is prcdued b€los.

Augusto er at (2000) recogiized fou physiogonic uns *hit€ srudyinS th€

focst strucr@ ir soulheasrcD B@jl. B!!6na e, ar e0OO) d.scriH t. Ee.ration
sii4tre &d sil fqrws of @gcleds in Brnish CotMbja C.nada. O.iltini a ,l
(2000) dalrzed $ructural of rhe Ch@buh co.gc toEsr md found Oat hone of the

sr6'.s @ched 6eir ndimM heidr ShEsrha (2000) eal'z@ aquaxc nacbphles by
Bm8 nne Interepl m€rbod in tale phewa. Ncpal. shrs$a e/ al (2000) de$nbed
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v.getario. dishibudon in elaton ro $it che€rdsu6 in Shivapu.i war6h.d_ Ncpal

TIE corclaton aulysis bet$€n th. eil pamcreu &d pler sp..is Ev.rlcd th.r tlle

veiaton obseDed h te wSetaton distribution @mtatcs with $e laiarion i. $e

.dalhic f&ioB. \onA et at. e@O) wied our investigilion of tb. v.g.bion ol
Heishiding Nat[e Rsetu i! C!&gdong md esrablished ihiny plel aseciarions uder
frve vesetatio. q!.s wirh rn tomariom. Musih s/,1 (2001) d€sibed rhc conposition,

sr.lcrw dd disLib ion of€@sral du€ wgera on. They ftodcd 156 pldl species of
60 fanilis. C6min@ ad plp iotu@ w@ the doni@r hditi6. Mosgelo d, ar
(2002) Eord.d ch&ges in vegebdon @vd in nonhm Chobe Nanonat p&l_ Borssan,

Clros (2003) siudied chegcs in to6t srtucrw d s[Ercs composition in d€
Bolivim Aftb.. Kducdy er aj. (2003) invslisated lhe Etatonship h.rwen gras
sp€ies iichr.ss od *osysted srabitiry in Salena biohe. BDqn & Brdcnkanp (2004)

in!€sligat€d th€ veg€iadoD of8oElalalo N.tw Rcservc. Dond€ync d,r {2004) sludicd

$ils dd lcs.rarion of a e.odtdd in sodhsleh Ta@ia ed e ablish€d $it,
leg€btlon Elariodhip. Eilu ,? ,l (200a) {odcd otr &c disdbuiion of ft. sFci6 and

rcpotud 212 sFciq of 159 goela ed t3 fmili$ in Alb.nirc tufl forn. w6tem
Uged!. Karende (2004) worked on lhe ve8elalion of v&ious takes ed rive6 in UBeda
sd Eponed 7? mac@phI.s Nmasmda sr 4t (2004) worrcd on &e dist ibution of
gEs sp..ies in USanda sd rn.d ro 6llbtish.d @logicd li.t berw.n habirar and
g'as. walpole ,r zr 0004) cxmiftd Oc cu@t $aru of thc w@dtdnds or Mrsi
Mm Mrrond R*rye in Kor! ad iddrified 02 e@d, spc,s

FleiscluI@ e/ al (2005) sMied rhe sp.ci6 @nposrrron or & .ndcnic paln
forc$ in s€ycheues ceuken.r at {200t siiS FFCS ctssification diifeemiated five
Eg€land vege|arion D?€s for S}fia includjne rheir int${tss @veDge vdialion.
M.nd€z {2005) esbblishc.l ll pttur omunitiB in Lasu4 de Ltflcmelo pbvincial
R.swe. Ruiz er al (2005) conp&d vcserarion srucr@ dd spdcs richncss of
Povi&nci4 ColMbia Srivdrava .r at (2005) conducrqr !.geraton lratysis of E e
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species in ihe noist lenperatc forn of Kewds oea, Wesch. sr at (2005) sbted lhal

phtlowiological clsifiqtion of 549 Gl.v.s yicl&d 4 @mhity grcups s$ 19

@munitics in the south€dtem Gobi Alray. cosr. (2006) m€asured helbaceou flora in

R*rv! Dwke, Mms. Dheni ., ,l (2006) sMi€d tltc Aceia xdhop o.u

woodldd in Lalc Naluru Narionat Pdk, Kcnya. could sr 4l (2006) rccoded lhe sp(ies

@hpositiof, dd eological annbu&s of 8 rropiml tbesr ptdl co'muilies along s
.levatioMl gradie( Kmd e, ot (2006) srudied chdses in pldr divdsily ed
omurr @mposilion in rndia. lrven ?r a1 (2006) d.$dbcd the cheSes in slody

vegehdon over an altitudin l reg. of4?O-l?OOm in rh€ Mweiha.a torcst, Udzugsa

Moutains National Pdk, TMia. poehhau & Mistf (2006) sBlyzed diffeMcA in

sp€rs coopGnion of pldr comnuirics. Devineau & Fomier (200?) .sscsed lhc

conpo$tion ed richness ol h.rba.eous species of W.stem Africe Sude t.yp.

s.v@Th.y idmdfi.d lto h€'laeoc aFci6 from rhc atudy a@.

Tdparhi & SinS @009) $udied lhc ap{ies div€Bity, smcuc dd concenftadotr

ot donimc. of sootly plers ar vdiou sFdra of mr@t &d pldl.don forcsls $irhin lbc

wildlife sdcrury, Nonh lddia. Keglere/a/ (2010) conducled phyro$ciotolicatsuBcy

of the prinarr foresrs ot di0ift a6 in B@il. t.I.y propoFd five suial,o.q l]!c
sub-deciaions, lhrec allioces,lwo ordeN and one phrrosociologicat class l.dre(a &
Kcl@ (201l) cdi.d oul phyi@ciotgi.rl studics in eutlE$Lh T@yl@ia. Thc

ceopy cover oflhe sr.nds tug.d tun 60.90 %. Thc shnb laye. 16 atways pi.senr

covetd 5.75 %, whilc h€'b lay., B 5_tO % ed ws dch in $ei.s oDposition. Alily
., at. (2012) establish.d fiineen ptful coomuiies in Anarorid sid. of htanbul. Tud(cy.

ln Pfislar follo*i.8 *ork is sumMiad.

su$ain e/ at (2000) eponed 92 species of t6 rimilies disribured amons evcn
plet @mhitics ed 0E hdjo. v.gelalion ryFs &om Ch.legay Hilts, DisFict Swrl
M.lik er 4l (2000) csrablished,,t c@ia niloticd-Hdtuylon recwn na Acacia nitoticu-
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calot,opis pruen at B-L unirEiry. Ncw cmpla Mdlln. chaudhry .r ar (2001)

@ied our phylosiologicd slmy of Ch6bi Sula wildlife setua], Chnt*d ald

Eportcd 4l g6 spcci*. Aw r, al (2002) 3tudied $e eit dd r€g.ration ElrlioBhip

Malik & Malik (2004) l.coenikd *va pl&r comditis dd Eported 58 pl&t

speci6 fron Kodi Hills, A2ad Jahnu ed Kshnn. N&ir & Malir eo06) €slabt'shed

len plml comuid€s in Sdsawa Hitk, Dislrict Kodi dd Eponed rhat

ruophd.ophltes w€ doninmt followcd by lhelophytes. hemify/opby1€s dd

mesaph&@ph''1es. Sh.l & Husin (2008) condeted ecolosical inv.sliea,rion of

legebtio. of Albarpua &d esllblilhed six plsl commmiies in dif€rcnr sral srae$.

Abbd er al. (2009) stablished cight pldl @mmuniti€s while conducing

phrtosciolosicil sMi.s withii rlF @s! of srey sod. Shah & H6eir (2009)

@aducled phr,losiologic3l sn|dy of v.8.t rion of Haylr.bad and cslablish€d 5 pl&l

@muidcs Fdooq e, dl (2010) @nduci.d phtl@iolosicat sludi6 in Puh Zie!
Wdirsb! anl .slablL[cd t pldt @NDjrj.s. Th. q'munis Efl61ed lne cn @reB

of dry lenpehte dtirics. Hlejn .r a/. (201l) condured phylosiologic.l srudy or

em. sel@led gnveydds of Tchsil P.sh.wd dd enablish.d six pldt comdiies.

Ulhn a al.(201l) Btablish.d live planr coFmuities white onducrins phfosciolosical

swey of Tchil Mdki Shaif, Disnicr Now!h.E. S&qd .r al. (2012) conducted

phr,losocioiogical *udies to rccod chlemoph',1is and epiphr,lic vegeoion in Lahore. 52

ch6mophrh fld l5 spccies ofepiphyrcs ere recorded.

h Chiral fouowing studies hav. bcen nade.

Beg & B.kh (19?4) @gnizcd fivc pler comuniries vhile srudi.S rhe

v€gelatior of scE slopes in rF Chiiral col Valleye, Pakisr.r Kha (1978) udied fie

v.gelalion of chif.l Gol ed esrablbhcd nlc plel @hhuni6. Kn& er at. (2010)
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srudi.d ihe g!.rc,r for.st in Chnral drl loud dut 9@r.6 baloot toneA pw

vcgelalion in 5 slands while i. 3 stdds al high dl ud€ it w6 co-domrndl.

No olhtr Elcrcnc€ on lnc kgclarion i\ avail.bl. on rhh aM.

Palatibility lnd Animrl PretereDcc!

AneN & B'r@ (2000) rsssed tE rdlBc ondition in six omduMl sEins

'@ 
md recodcd 4l sass,4legMeE 3 *dges ed 2E ras ot stnb sp€lies. ('ki er

ar e000) conpared th€ nutdlive quality sd above sroud biohds of sleing lam to

o.igiborins g6l&dt in Ncpll. Mapfimo., al (2000) inv.nigared $e inpacb of$e
guing intc.sili.s o. fou forEge sFci€s o. selecred so pntsi@l ud chemical

p&mele6 of a lypical Haplusroll at La@mbe, Alberta. Rc.d & clokie (2000) asesed

rhe impacl of sruins and culrivarion on Dld omuiriB. Sleiilt€in ,, at i2000)

anoltzed sbep produclion ddla for 1he 10 lgdculual lddsp€ Egions of NoMy dd

d€veloFd a model lor flplaiiing veiation in auluh w.i8hl in t€ds ofcnliNnftenl

&d beed \valsn & Owo-Smilh (2000) in\esrisaFd te did co'bF)sirbn and habnal

seleclion ofcled in a shi-rid shnb laid. Baon a zr (2001) sludicd lhc cUecls or

greing intensity md pdtw sp@i.s on soil m.cronutri€ siaius io a typic Harl$loll al

L@mbe, Alb.na. Mclnrrr & Lnvoel (2001) &alyzed pl4t @munities fDm a canlc

B@ing exp.rimcnl @nduded h g6sy.!cdtp.6 soodldd in subropical Queosl@d,

Auslalia. Salvalo.i ,r zr e00l) srudied the vesetation chngcs a a consequcnce offirc

!d s@ins p6wc i6i& lhe Maei M@ Nation l R*Nq Ken!!. anls @002)

srudied rhe imp.cl of herbivod on th€ vcgebion io ro8.r National Pdk.

Mapimo sr al (2002) .valualql the elf€cr ol g@ing intensily on litler md mor

!t6, C ed N p@ls of FeEirl ond dnud g6ss. Lin6. C ed N Pools gcnadly

dccEded wi0r i!@M eruitrg irtdsiry. Holehek r/ al (2001) flaluted ve8ebion

cheges ov.r a ll ye& peiod on moderatclj_ grazed and highll grecd rar8cllnds in lhc

Chihuanw Dc*n ofsouth Cc 6l N€w Mcrico. Mapinduzi ., al (2001) assssed lhc



25

effaG of gr&ins ed crcppins on tu8cled biodivcBity at meG ed nicb-lan4eap€

$de in Nonlcm T@i.. Dya.rrt €00r) da@i!.d tle.ffsr! of nlIuhl.nd

aflincial hcrbivory on pld filcncn$. Fvss d zr (20l}1) dehincd seasonll chuAcs

in di.t eletion of dtle in a monlan. riparian comnunity in Norlhcm ( olorado

ciulieo & Hodydck (2004) srudied rhe cllecrs of shon l@ guzins exclusion oi

rip&im s@U 6mn l comnuiies. Hiclnan rr al (2004) ases*d the etlcr ol Srazins

mdsm.nl on pl&t comuilies in a tlll Bla pnirie. Lu6 e, ar {2004) conpd€d

efeG of difi!@l sc@E of @ dd 8r@ing i eBiris of canle on younS lmw laf
cottotu d (Poput6 a,saiJotio Jmc, popularioos dd herbrceos {e!d.ion ii l$o

adjac.nt southwcskm npdie e6. 'l'lEy slarcd lbar increGed g@ihg prcssuB bad no

inp&t on cononwood population bur ihe .f4rs of smson of u* were significel oh

h.rbac@u sp.ci.s lichnes dd divcsity. Vol.sky sr 4l (2004) evaluted $c clftc$ of

sr@kins ratc &d gazrE frlq@cy on h.$aec drMics. dhapp.ad.e and

cohpositior of a wct neadow domin.lcd by cml ser veecrarion. Wdp (20Ot)

studi.d lh. r€spoMs of &rra6 crrr.,j6lo lonS rem g@itre disruda.( in ChiM.

BEElon .t dr (2005) pre*med a nodel rbal dc*jbcs thc ulilizari@ of h.rblgc by cdlle

ir a rotatioral g@id8 syslem. Tie nodcl considds swards s being shuctlEd inlo t*o

phses: a lons phae aciated wit\ old d! ng pltcbs 3d a sbod phas Chocam a dl

(2005) srudi.d L\. .fl{ts of on€ $veE winrd g@ing of lEerte nd h.fr.sr in sprins

by 200k8 dry matl.l (DM) ha-r. Himla.r rl (2005) s6sd fie blat o!.jtoblc to6g.

dd g@jn8 ihp.ct ova e ea of 9t034 ha in nonndllh srria. Millq & ftonpen
(2005) n@lred tbc diel of ! I-yd old gqcr shep in the F.lkland Islsd. Rss er al

(2005) inlcsris{rd rhe mld too8. yields of i emps of b€aecm (ry',t !,
otMtuinun L.) &d oail \Atera rar,va L.) 6 afccl.d by rining of initi.l ndcsl md

Dalle a ar e006) studi€d the cf€ct of€ncroachoenl ofwoody pldls on pasrorat

livenak prodNtion in $e BoI"m lowldds, su$en Orcnja, Ethiopia. .raclson & Dit
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(2006) exFrim€ ally tcsled plml @mmuniry EspoNs of spdne r.d wcd&ds to rwo

levels of g@ing inleDsily (high od modc6rc) and no Crdine ov.! I 0 yeas. Kn@p &

snilh (2006) recordcd chdees in rhe excir of giazins of diff.r.nr g.ases by ldec

Altic& herbivoEs. Pavlu .r zl (2006) evrlut.d cbeges ii tlor s!.ci€s conposnion

aftq inpcins difcrnr srrzing l@acenmt in tie Cdh Republic.

Ralotoaih.ian! & Gmuis (2006) claludcd th€.ombincd rnd sep.rare elTsts

of nr ed Siding on bola.ical composilion, sptri€s richness ed diveaily of

Hetetoposu Nontott! un Porya iu caljia doninateA savdnd. Shir d dr C006)

de$nb€d thar updalabL plet sp€oies hcilihtcs lrce epling sunivnl in 
"oodd

pastfts. Jha (2007) studied th. effd ot g@i.& clipping ard alriludc on dry rEtGr

podncli@ ed p.ni$onine in snc hdhlms foBee sFcis. Lr.$r et .l (2007)

studied imp4l of g@in8 i.t€mit duing dlougll in o Arimm g6sldd. Pelas (2007)

ued oiml enclosurcs io exdin€d rhe .If.d of heibivoEs on pl&t sFcies in e inl&l

eul graldd. fiip.thi & shuUa (200?) sdcd $e ell€cls ol clippi.B dd gtuiis oi

vdio6 vcgctotional palmeleb ol sr6d&d .omuiti6 of CoDthpu- Indi! On

nr@eed sne fc* spc.ics shoued hi8ll !.1@s of phlloscioloeiql indi@s shile op€n

natural ed moderat ly B@ed sites shoqed moe €vfl disribulion of values. Holldd sr

al. (2008) sudied $e eff*$ of groing m$agemenr on h{base na$ ol a rv4/dri nr,la

g6sland in United KinsdoD. Glirdenm dr ,1. (2009) delemined rhc eilecls of s@ine

inreGity of shep on h.6sg€ ll]s in China. McEvoy €r at. (20 | 0) anv6icarq, rhe eflacr

ol hehage Ms ed daily hedagc allowee on einal pedomm@. Moh@ed &

BcLeh (2010) eponcd 213 fonge plml spmhs f.om th€ Dain Ethiopiu Rift. Baihy &

BroM (2011) inv€sligared the €froc1 of !'a?inB syslors dd g@in8 bchavior on

tug€lddr Fosuckm e, a/. (201 I ) studi.d te dilianion pafl€m of wild pldt spei6 bt

elcphdrs in alation ro $eir nudlivc val@s in w@ National [ork. CmcrNn

El.pbets foegcd nots on nutritionally ch pl.nt Marlens & l:nrz (l0ll) rc\ics!'d
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int grstins g@n n&w md g@ing systen in Cdsda. Mhddz !, d/ (2011) assed

pldt palarabiliry @.ding to hdbivorc fodgine d4ision

In Pati$an follo*ing studi6 on palabbilily d intondt

Per €t a, (200i) studied tiE efld of Sreios on vegelalion &d .liMinal

zomdon in Hindu Kush Rdg€. R fiqle (2005) dcscnb€d lhe cutrc us of rorase

@ue ad ns inplielions for susliMblc delelopnert of lhe nonhen moulainou

i€gion of Paldstad, Shei e/ 41. (20l0) srudied the impacr of nomadic g@ing on medicinal

d66 div.6iq in Middan, Swl. R6ult. showcd $al nonadic e@i.8 poes enous

rlEal to th€ oemne dd dE dislribution of m.diciMl flom Rlhim ?t ?/ (2011)

suggst€d ihc imlondce of indige.ous foddd ue6 io' b'dlc$ and nobilc Pasbdlisrs

R rgd.rl prodlclivilr

Bork et 4/ (2001) evaluatd th. d€tende.ce b.twem Sr6sldd berb.Se

production and pre.ipiution wnhin rhe Bo@l Egion of Cenl$l Alb.na, canda Bebil€

& Sh'm (2004) nolcd vdiatroN in the valws of ncl Plin ry Productio! of $e diu@

tucophytic speci.s in tbe S@pal lske MdiPu ior a periGl ofonc vear at mon$lv

inrcd.ls in 5 dill(mr sit s. The h.ighd pnnudion wd .xhibircd bv Alter8nthqa

philNercides shich was followd by NelDbo nuctJsa lutwiskt ods.thteh\ nn't

Ehhotnid cnssipes. Ite lakc exhibilcd lhe occuftne ol 14 di{Tern nasophyic

spei6 dung lhe $udy p€'iod. Bsk & P4k (2004) cslnDt d lh. n 
'bage 

prcdu€tivitv

md uerl.t€ ue of norrhestem Navada ioulain meadows. Dewall & Chave (2004)

inv.srigakd lhe slrEtw ed bioh6s p'oduciion of fou ncotDpi@l foBG OtM!

(2(M) esed die primsy poduction and biol|a d€@dpositon pr@ess in tn'

qEilmd of th€ dominet srass sp€ ci.s Losdetia phrasnitoides Ansds (2005) 6s$cd



28

rc 4ologj@l impocl of *ody cnco&hne &d lhe 6Po|s of hcrbaBe lield due rc

cnctuachndl al tu.c loc.lions in Boma dBcl&d al the .nd of the growing eMn.

M&sre dr /l (2006) evsl@ted individual plmt ond whole @nnunny r€sPonses

lo sp.ci6 nchnes, sFci6 composiion dd eil trutricnl hd.rcg.ncry- Comut.s

.onrdininq Planogo l'rceolata 6id Lolium Perenn rt$Drtd.d ro ndrimt hereroS4.nv

by inc.€6ins abo!. dd below grcund biom6s. Srarks sr a/ (2006) dchincd the

hcibagc mN, nur,tivc wlN a|d @opy sp€ral Fnetalce ol Bmud! sjst

(crkodon drctrton {1.) H!ds. ) pdlua.ftre b€@udagi4s palures of vdieics

Midland dd odka atd o expc.in dal hybtid @eivcd thc se ficld meag€n€nt dd

stocking de. Zhcrg er aa (2006).srimtcd loEst biolla Prcduclion d<l ic sllo€rio.

psuens h Xsh@gbdm. Liddell ?r aa (2007) ass$ed the above sound bioMs of a

@npl€x nopi@t 6i. fo6l utin8 a cmPy cde dd th. crcu and stcn bion* of six

mljor species of ircc od palm wd€ n*lrcd od calculakd. Miyamoro,r / (200?)

dtimared fie fotssl bioMs sd prindy prcductvnt in Indonesid Bome. I)ishi &

D6icl (2010) csied or fald cxFrine lo e\alde tc ticld i pRludnil) ul

rongc in Gongosbi ereins r.*flq Nigdia. The totll fo.d8e Foducrivny m iourd !o

b. 2l3O Kg DM/ha, Id et o/. (2010) estinat d above ground biomss of t /,io./'i/.,,

Irtni.otw ald Helionhenm *4rtrtclr in th. did Dft mgeldd ol lunisi! lhcrc

was a signilicdl Elalionship b€tw*h the otal biohass poduotion ad lne nce

dilhdr€r of rhe 3poi€. alh .r al. (201l) ncrsurcd the inflM6 of ulilialio. Ete &d

rsrirg paiw.s fron e@ing otr vcSelltior dynmics al lhFe siLs i. mnh6t

QrceNtand, Ausltalia The rcduction in bion8s wa due to hish .onswplion and

ddFsed prindy Foductioi. Moel e, al. (201l ) d.t minc{ thc hdb.g€ pntduction

Esponse to sunn.r g@ing date ed o.tob.r siockinS dle on lso ditrercnt sitcs in

N.b6k. H€dage pmduciion ws not aff€ded by smDer or ocrob€' -s@ins

Ralmcnls on dt wm *en Ctss domiBted site. lNtcded O.tobq stdking idr

redu€d c6l sedson srminoid prcd@rion. P4&1 et dl. (201I ) detemin.d above smund
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trcr FiDlly prodErid of Elynu lM.olatg td H.spcutipa wttsero ala
dcfoliaion @ firc bnd fom d.Gnk ir tlE nodhd nix.d Clrrdiln ftsidc. Thc

pbdmtivity vsi.d dons hr|d lom d.Mts bur nor wid dc month ol d.toliflion.

ToEll dr al (201 | ) csritu(rd sB yi.ld on Blu c@ tuse fmn $eml Biitbtt and

milnE n {su!t|n.nr. Vol6&y a ol (2011) d\trdnin d rh. .ff61s of d.foliarioi

incnsny .rd filqHcy on @r chmGisrics .Dd h.6osc podtcion of t4r
tr@hy@t lB, CaA Nb6c.Nit ed Int6 cdaiculatw. D.toli^ion did ior rlfd tul
Eovth ed h.tbr8. prcdu.tio.

li P!&st ! sre 3n|di6 in rh.!. BBr haE ben mrd..

Abbai & Khla (200a) dct..Ei!.d t[. v.sdlriE gre{r h.ib.8! yicld rDd

nitogcn upLtc of *lda clole. h rhc hilly 'B of Az.d Jdmt .!d K.5btnir. HNin
A Dmni (2m?) d.rcmi!.d fo6Sc Fodn tivhy r.rhr, BdFhtLr Anrrd ., .1. {20$9)

cvtlut d d.!rl bil:||]N ot Clnytoposon Mheti ad CWboNsm ivuN@ in

B.l@hist n. Mia a ul. (2009) obc^rd th.r rhc mul 6ngc p'ldudiviry hs dcliftd

frlin !n rvcns. of 15& 180 kg/h! dry mdd of fonsc biola io 10-45 tg/h! .s . |lsult

of contir@s drowh in no$ p.n of Bdahjstd Chtldhry .r a/. (20t0) nduEd
roBg. producrio. on B..dcd/ti!.r.d .d uul'|.d .E in Mdi Esdc roEn. Podw
[!ct. Thc e*.d.d as pbduc.d 7?33 Ks/hr tonsc whil. uual.d .r!! plldNed 49t

Ks/h. lo6gc. H.q., a/. (2011) qicd ou vc8crarion @lysis dd dct.mincd $inr$

sen clrlin8 c!p!.ity of DhEbi w.r!!.sicd, Chals.l. TtE mgc wG foud in rood

c..ditid with ovcnll qnyinS op.ciry of2.14 htAU/4 mnth'

Cldi..l Ev.l.riloi oftong. Pb.t

Ji&s.ning ., ar (2000) d.knnin d ofn$.i. elencrt5 in plol! ot Dinghuehln

follsl, Nuui.nt cldcntt v.ricd !t v&ioB l.ycB in Oc foBr- Xi!-hone , at (2000)

cPon d ev.El chcmic.l consrnEd5 3rch * alk loi&. vol.ril. oih. r!try sids dd
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othe6 fton l.,trr4 plmls Bhalta c, ,l (2001 ) monitorcd dierdt prefcrc.ce ard sruins

b€h.vior of mlc Kulchi goall md dcl@i*d nluiion l valE ofp6tue. Sa*1er er zl

(2001) evd@Ed thc nuhilive quliry of choua c&ru (O1!,l,4 iDrl'card) aner rcnolal

or sline in Nw Mcxico, USA. Uw & Blabd (2002) deremined ove, 140 @npouds

fon lh€ wood chips of rhrce impoltm1"&r,r* speics of lurk€y. Monoterp€.ss cxisls

in ninor mounls wlile lhe $tqunerp.ncs with then oxygenaled membes dd

ssquit ryenes alcohols consist of rhe najoliry oflhe Nhole subsrMce.

Gdskopp & Boin.n (2003) Mied out €lenent.l etlysil of cool *ason Srsss

at six sit.s. Cu, Zn &d Na corcentraio.s wc belot the requilcd l.vcls lor bccl canh

dons aU the e6s for all sdpling penods. cosku et al (2004) onducled a srudv ro

det€minc $e ch.mical comFosirion dd nltitive val@ oi Pr4nsos,tuhce!- a t Adcl

plml in $e Medil@&ed 4d Middle 4l F8iotr. Stliio d,i (2004) dalv?id sin€ral

.liftnts ot Moring oteilqa ei Epon€d ftll cach pati of lhis n€diciMl pldl conbins

consider.ble amount or K, Mg, zi ed Ca. UdayaklM & Begun (2004) cadied our

elenent l dulysis of medicitutl pl4ls ued in @nfolling inf(lio6 di*es ( .lcid

was hiSlEsl ii .r.&arold 'drrd ed nagnesim was high i! .'l.r/t r,r averd

CNalho (2005) conparcd Foxinarc conposnioi rd ninc6l Ptu,ilu of *eds ol

lupinus. Ro$$hild er zr (2005) idenlilied 68 conlounds lion lNo laticriesol (,"drr

rur,rd. Bell sr 4l i2006) investigr.d tne end ol curti4 heighr or nuunivc \ulue ol

lbdg€ ofDorlc'iru sp{cies. Mdl€y er dl (2006) inv.stgat d rhe vi.ld md chenical

cohposition of $intrn rrtd corrrclara vdieli.s sd one tord ul,8,tor6 vdietv in

UK sd foud lh.l lhe vdicly of Oberhau {aldler ed n@t suitabh ve€ry fot silaee

p'oduction. Arduea ?r al. (2010) cohpared the nutntive valrc ol r{o pemuenr

gNbrdr. Gcsl&d rich itr forbs sho*cd higher o.gdic ma$q diS6tibililv lha

grsslud ich in gBs6. Jha (2010) evalu$cd rhe sasnd changcs in phvsiochomic'l

pop€nica of eil md fodge nutti.nl in a lowled Ncpalsc g6lod Jen*n 4 dl

(2OlO) conpded the dntrilive vahe of h.rbage ol tve sni_irrisaled paslure spec'es
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aNs e irigldon endild. Al-Ohdi (2011) delmiftd 19 cs*ntial and roxic lrae

elenenls ii t n h6bal medicin€s. K, Ca. f. dd Sr were presnl in all lhe samples

cjoBida e, a/. (201!) ddmined 9 clenentt in 4 nediciMl pl&t{ fron Macedonia All

the pl&t sp*ies had ldge uours of nukie s ed weE ich in Ms Ca ed K

In.lo@e a ,/. (2oll) daltad lbu ncdicinal sd dn{ic Plflls lbr minc.dl

composilion io Eatem Mo@co. 1he concenllation of macohulticnh varicd fion 016

b 45.8? %. Li d, a/. (201 I ) delemiled ftce el€n{ts dd hdrv m€rals in {aMoria

dr.Jca,s.tn€ resLdts showed thal rhe mount of lrec elenents w€re high and mong

hovy ncr.ls 0E eour o.l Pb E lif,le hisls (4.85 llg s 
r)

In Paki$ar fcw sludid h.ve beq mado on lhc min 6l dd nulntioMl slalu of loddc

plm8 which de smmarired belo*

DdGsn & Pw.z (2os) pEsLd.Lm6lal conposirion of,tr,otia r.'olarir'

C, O, K md Ca ww preseni in allPa!8 whilc lhc t€$ oflhe €lene.h vdied in difidcil

pans of tlE pldr. Hded & Dlstlgi (2004) desibcd tlE elcnc.Dl conPosnion of

Polrgon n plebejtu and Polysorm ps.t,tzfia lo bo$ lhe plants ctrbon and oxvlcn

',6 p!.*nt in highd quritis. Piasnz et ol 17005\ dblvad.s$dal .lcments &d

dtitunsal acrivily of fd8oru .rlric4. Bibi d/ al. (2006) caied oul elmental a.,lvsis or

Viola odoruta.Kty^ni et ol (mol in\t$igald lhe distribnlion ol sltondar\ nrelabnnc\

in plers of Quetla-Balochisla!, Out of 37. only 4 Plel species nael! corugana

dbig@ A.ndtis gMlerc, JuiPet et.elsa 6tld Pist@ia l:hiniolt @r^in d

alkaloids, bnni.s, saponiN dd rhcir total phenolic con&n$ wcft 440 120'l?6 md 210

rc s-1. s'nbn e, al (2007) detemined de nurritive valE of ldallv aEilablc natginll

IMd ghsses in Disrrict BMir. Bdo ,/ 41. (2009) evlluated vdjatio! in nutidve value ol

chrrtopocon orcheri utd Ctt'lboposon./'d4@a in hiellled Baldhktt . Both rhc

grasss w* low i. nircgen, phosPhoru and olhemulicds ex@pl $dim 4d calc'u'n

Hlsin & Durui (2009) inreslieaLd lh. nutrnive valw of lbrage plell rhN
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ph.rclogical $ag6 frm tiffb.i tug€ld4 Kala! Balochisld Andad er 4/ (2010)

lvalu.ted trae nincd! co 6$ ofsoil, fodgcs dd blood plsm ofdairy bufIoles lion

nve dif.r€nr rual li!.s1ock fsm in sdgodha sulle ?r o/ (2010) d€temioed rhe

ndnn\e vA]iw of IndiEdw setuditu. l/lqisitu ohie@ lnpBhioa biolot dtd

A.lhatoda wica. \ Nas taund thrl mdims crudc prorcin dd 5sh oncits s{c bund

tot Mdrisirc oIftrctua. Bahadu er zt. (2011) ryaluar.d $e nuritioial talue aid

clemcolal cohposilion offiv. fodde! pld species Anong lhe 16 nducd clchols Ni

ald Cu *E foud only in ,4tuantrt! enidis Nd Medicaso d?,ttidlata lt* ah

@.t€d *s hig)Esl in Sorc/'d dwtutr md lowesl in M.licaSo Ltuiculata ch*na el

a/. (2or r) &afyzed mia.al ponlc &d nutlidve qulitv of M,a otba' Acacia hilotica

Stzrsin cmuni Nd zi+phs irirba. Huein 4 4/ (2011) slessd th. nuiritioml

vrlue dd ninqal contcnts oi fou m.dicbdi plmls lsnajl er 4/ (201 l ) delemin€d rei

ue elene.ts in 15 vesehble md fiu'ts in Htdenbod Mincrdls \e( tdud irr

conpdatilely low concentation Khanal & Kballal (2011) analvzed l5 mcdicinal

plets for h€q r&. mct ls- R.$ll shoeed th. pltl@. of vaiable mout of@bls in

thesmplesMoinuddinrdl(2012)evaluatcd4CrNscsli)rbiomossfn'duuljtti.nrn'ru/

conposnion ard roE8. quaht. lnlald e6*s showcd hiSiBt bions DlvlD ME dd

CI &d low ADF 6d sulphr thu the coasbl crdscs shd eI4l (2012) clalured

nero-nineral slah6 ol 8 fongc shnbs .t $re phenologic.l sLg€s In Gadoon hjlh

Oisi.id Savbi. The mireEl conlcnG difcrcd 6ignin@dv do.8 thc shnbs .xept Ca

The only available ef€leme on chcmical .valulion ol pldts oi MNtui vaucv is thar or

Ddagn & Sbtn e0f0) $tD aalvtd HipltoPhft ftanmi't^ fmm so dilIcrnl eik

for P conrenl. PbosphoN @nle vdied fron 022%ro016 % in $e lef of



Co@n.tio! {.rur of rpeid

Nicrd (2002) E otud t lis ot5l @, dEatencd atrd lcCly prcackd spei4 ol

vr.cubr deq 19 of rhcm e lcCly pFrctcd ud l7 e that n.d or @. Oiuliclti.t

4t (2005) d.i.rib.d rhc biodirBiry .rd @ryarion of plsrs in D@il. Sare (200t)

Bs.sed rh. int turine cft(ts or hdowtship, led trr and .idcnscBl rtNics o.

coislMtion of U.S. msdddr Al-Khdiflh & Sh@v$kh.i (2007) .Elutci $e

dirrriburion &d shrus of lrzlol),l , p.'rEu for fi. Anbie P.niEulL ti. sF.i.s is

@Bry.io. dcFndor Eilu .t ,/. (2007) &t min.d dE @eoltion $tts ot Pl4l3 of

Usrd.. R inondo.? dl (200?) dcsrih.d tlE @tt@atid n rE oteu0, Arric& plsrs

frw rhc FFbos biorc. AddoFodjou .r al (200E) 3tudi€d rh. div.tsity $d

@Eflltion q{s of nEdiciiil ddc in Gh.lni and tpon d a dN|!4 in th. lichft$

ed 3t!uon@ oten. ofth. plst sFci6 ircluding tqlcn.d ofts ri$h.r A Blirs

(2008) .xmin.d forcsr own |s *nowl.dg. to coisr p!.'cur ganyna in U.S.A.

Brlu & Yilnrz (2010) rlDoncd thc cmnr situariotr of rhr.{c',cd cnd@ic UoB io

Tulcr, Ofl504.nd.nic plote in T!*cy. 12 e lnoh lo havc b.en.xrind r.d 1452

.r. still bcirg rhEt+d Of 6l cnddic plerr in K.n.liyc r8ion. 5 ar ktum ro h.v.

ben ddrcr .nd 54 10 b. thEl.ncd. Schlepld d at. {2011).rmio.d de wrs in

which non-narivc sp.ci.s cunlntly @naibulc ro conFrylrion objcriv.s.

In P.rkbn lh..v.ibbl. Etffic m th. conedlrion @lo8y of pldri is rericwcd

Anrud & wltc€n {200r) d.$rib.d con*drtion $aru of $nc mcdicitul ph.ll

or thc lalr tuga Abb6 ., al (2010) d*nbcd @'|m.rioo srn!$ of ci'dorz

h.tntticha. AIM E 
^ti 

12010) Eponcd @Mda on srira ol ,4d.da. rusllii.

Zsidi ., dl (2012) $.ncd leSc !.ilc ni@Fop.srlid, rcgmtion dd @l|Rarion of

Jntp.M qetsa M. Bicb. Jtripu hqizo olit Mo.rci ald Jwiptt$ chiw8is L i.
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AIMS AND OBJDCITVES

In vis of @hpldc d€dh of.coloEcal knowLdgc o! thc fldisliG, @logy,

consemlion dd impon4ce of Maluj vau.y a one of th€ en&6ic spols wilh lich Dlml

rsl@s ed tadition4l ftrowledg€, 'Ilis ludy w6 cmied out lo uhievc lhe follo*ing

i. To 
'@rd 

tlrc odisric divGity rDd ir5 eologic.l ch.|ecftii6.

ii. To pr.pe elhnoboklical pmfl. ofplaft.

iii. To workoul lhe veg€r.tion divdsity ed its 6ologic6l ch&ldensti6.

i!. To d.t min the Esclad pod@tilny.

v. To kno* tE s@ing prcf.aic.s or qd6 od av.ibbihr ol patalabte

prdr 3Fc'6.

vi. To analya the nin€.al composilion and nutidoml $alu of sm. k.y

Fl.t blc pl&r speid.

vii. To dcmift l[. cl)||s!lid !t!lc ot plub



MATERJALS AND METHODS

l Floristi. composition ,Dd its ecologicrl cbaEctcr!

Pldrs lmm Msruj Valley veE coltecLd fiom 2006-2009 lhey were driod,

idatned wnh the help ol Fl@ of p.ljst n (N4if & Ali. 1971,t994j Ati & Qais,
195-2009) and €onfimed at Narionat Agd€dne R€wh Coucil Herbaim,

hldnabad and Herbeium Depallrnor of Boldy, Univ.rsity ofpeshawd. A conptete

florisdc list ws complicd. Pl&rs lr@ @g.d atphab€ricjlly wilhin och fmily.

Lifefom d6ss w 6sign d lo planr by followi.S Raunkiar ( | 93.t) and I tussh

i. Thdophrles ( ft)
T}ftphfcs e the Mul sd b€din8 plers which @mptete their liae cvct$ in

one yeo Md over qinler lhe u.favorabl. se6os by m.ds ofseds and spotss.

ii. ceophyls(c)

nE geophtlcs havc pd€msring buds t@led telos rhe surfe o,.eit. tlley i.ctude

plels wit deep rhiamcs, butbs, corms, rubes sd sarer plank which hay bc

submeB€d, panly subEcrgcd, fre oadng ed l.afn@ting.
jii. Hehhrtlrophtrs(H)

Tbese e lhe hsrbac@us pe8mills in whicb psennains buds tie al orjusr bclos

iv. chm&phlr€s (Ch)

The F ennErinc buds i. chmephyt.s d€ lmard close lo tne sroud sufec nor

.xroding above 25 cm ftom srcud tcvcl.
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a. Megaphdmphyes (MgP)

Th* m he species in whicb t. p.Go.liry buds d€ laaled above th.

heislrof]0n(100 ft).

b. M6ophomphrl6 (MqP)

The pconains buds in mcsph cophrl6 ft lsatd be$en 7.5 n b l0

m (25 ft !o 100 ft) hcishr.

c. Micophdmphr.t6 (MicP)

TheF @ tho* plal specics in qnh pcrennsting buds arc l@aled dovc 2 ih

o 7.5 m (6nto25 ft) heishl.

d. Nmophm€rcphyt€s (NP)

'ne peremadng buds in thcec plers @ bome or Midl sh@ts bet{een 0,25

n 10 2 n (0.8 ft ro 6li) Ebov. th. sroud surtit..

Paukidie lifefom sFcr6 wa p€patd 6 follows:

Ne.-el5!si!!!!-!!d!!!II!!!q-d4ssx 100

Tot.lSPccics

PleG wE clNsified ido Rlurkiensn baf-sias class 6 aolloNs:

i. L€prophyll (L). rdf .@ uplo 25 nn:.

ii. Naophyll (N). Lefea frcd 25 to 225 mnz.

iii. MicrcphyU (Mic). L€afarea lion 2251o 2025 mr.

iv. Me$phyll (M6). Leaidra ti!to 20251o 18225 m'].

v. Mmrcphyn (Ma). L.afdEa from 18225io 164025 mr.
yi. Meglphyll (Meg). LoflM ldgd tl& clN v.

Rrulaie le,I{ia $eBu wa c.lculat€d a follos:

No. of s@i* in e&h ldf sia dN x 100

Total No. ol sFries
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IJ.E oloShrl.t ncr..ndo

L.lfFuincne, lpiny dt@, h.bita! lignr tcquicmnt, cuh'wr,odwild ed lcs,

sluF of spccies wE obsnrd in lh. I'cld.

2. Eltftbot nlcrl Pronb

fi.ld triF w4 u!dar.l@ in ih. nudy .@ duing ih. y@ 2006 - 2009 !o

coll.d plan$ of .rhnontcdiciml v.luc lor dsumcnting lh. indir.nous knowledS..

lnfon.rid wd Bdhccd ton r.diiioid h616. dFdcncd .ldcF imluding

midviv.s sd by p@n.l obwslioB. Bot ricrl 'M6, led nmcs. coll.doa, ptn

uscd, dis.e / h.alti pobl.ni sd pEpa'rtun of $c plors ft Biv.n. PldB sqc

'dc 
ificd dd rlmd lnd Oair & Ali, 1972 - 1995, Ali & Ois. 195 - 201 I ).

3, Vcg.hiioorlstruclrnr'Plytolo{iolosr

Phrlosiological $udi.s wE codu.ad ii dill€rdt panr of Matlj vllley tf_is. I )-

Thc$ .B *r! s.ler.d bed on lpei.s @mF3ition. hrbirlr!. alftud. and

physiogmmic @ .rsrs. VcgcIlrion a urllzd by $inB qurdr.l Dcthod, tt siry ad

c4vft wE damind by Bin8 nid Fitrt vdles of . lGpoint eal.. frcqu4cy *s
olcll.t d by E oding thc p!!gc / dbs.ne of sp.cics within qudEr.

i D.!d!r

D.Niry is thc wc6gc ihbcr of individu.l ol. sFcics Fr unn m.

D.",ir, - l]!4l!4gduqlltu j!rci!5. rorlr No.orvwmB

RIF
Totll dcn irics of all spccics

x l0o

To &Eny ed cov6 dasg v@ csoblilb.d for rrpid.iinnion dd evins rin. s



l8
'ft. oid v.lB v@ us.d for cdcul.tion.

t
I5
25
35
45
55
65

85
95

covd is the venic.l projection of croM or sh@6 of a spei€s lo lhe soud
sufee €xpEsd 6 Setion or F@rt .f . suif@ ea.

.^"-= Cov€r olasFi6
Tolal No. qsdEB

Rc - _ la_ fllojlgei6 xt00
roEr Lor€r oral sFcrcs

FEqlmy is tbe pd6$ac of quldds in qhich t 3p.cics is |@rd.d.

FGq[@y is det min d a follos:

_ No. nfqudEs invhich !r((iB oqurFreq@n(! t Inn
la'd No. ol quudfrb

Frequcnc) of.spcciet
''' lnlll litquencics olall spcries

'ntc elative valuB w.rc added io g.t ihc importrnc. wlB. Pldl comunies

w@ €stablished on ihc bdis of highdt inpoit nc. vilud dd lmcd affer lhe lhe

IV = RD+RC+RF

__l

l.l0
lt-20
2tJ0
3l-40
4l-50
5l-60
6t-10
?l-80
8r -90
9l-t00
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Clulc. a@lysis (CA) is ! daificalion ncthod lor pl&ing simild objecls iilo

cluc6 or groups. Th. a.nngcFol is s hienrchicol ite lite (ruclue is callcd a

dcnderrm. Thc clut B of spling unils mr! rcpEs dilT€tfi biolic @mnunilies

TtE @muily cl.tsifie$oi M perfdn d foUowing po8@n. Multitui.lc

Sbti$ical P!ck.g. (MVSP). Thc da\silietioi a bi$e{ on cornpu\irionul dilsrnil{rl

uong srsnds ed d.ndogds wcrc @nstrEkd lor vc8lta onal sl&ds ol rhc es@h

Prtn.lpd Coordi r. Oiii..lioo

Pdrciprl @dinaL Mlysis is Ue nosl *id.ly ed odiMlio. pffi.dw in

@logy $d is .v.ilabl. in ohpsrd sbri$icd p&log.s (MVSP). lt is basiolly a

hulrivaitr. iadnic.l r6hnicE rhfl dc!t! with rh. ir&nd srtErw ol m.i.rcs.

Pincipd cootdin dotr aralrlis is ! ncthod of butins dom s @hblmc mltrix i.ro !
s of onnroSonal d6. Thc oidii.tion pbvid€ infom.rion lbour $c ecolosical

amblec. b€leccn @muiti6, Clulcr oaltsi! od DCA sa lptlicd lo

disinileny drtr ofa3 sllnds.

4. Edlpholo$,

Soih wde colleded trom all iiv.sri$ed rircs {d anaulcd ror roll{,$ing

ph'sioah.nical ch.mldisri6.

Soil lcxtuEs wa d.&mincd by hydoE.rc m.rhod (Bouyolcor. t9:r6r. ]c\lLMt

cles ld d€rmin d wirh rh. h.lp of rqrunl riesl. (BFdy, 1990).

Soil olg.Dic ruttcr wr! ddani..d by Wdkl.y & Black nclbod (Blet. l%J).

lll Cd.irD ..rbo..t.
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Calcim cabonare w6 delermined by dcid neutrali?llion medod (Riyd ?r d!. 1997).

iv. Niblt ! (N)

Niiros@ cort€nrs weE derrdi.ed by lhe Kjeldall melhod (Bremcr & Mulve.t

r982).

Phosphorus was deiemided after chapnd & Pal1 ( I96l ).

Pol6sim w6 delemi.ed b! Ime emission W4ms@py (Ro!d€s, 1982 ).

vii. pH .!d EC

Soil pH ad 9C wrc n6urcd *trh a plt n€ter dd condldiviry mctc. (tu€hdd.

1954).

vnl Tor.l sohbl. s.lt Gss)
Tss wds dctemined by AOAC (1984).

t Degree of Prhlrbllit' of R.n8.l.trd Pl.ntt
'fiE degrc. of palabbihy of pld1 spei.s w5s dcotded by obseni.S $e gdinS

dde. goa$ and sneep i. the 6ctd dd d€kmi.e lhen pElcEnce' lnfomslion s6 al$

garheEd ton local hqd6. Plels wq€ dassined into palatlbh ed non_palar.blc

sp€ci6. Palat.ble pl4l ,p@ies wG irlhd clNili.d imo lh. lirllo*ine Dalatabihv

clses followi.s Hussin & Dwei (2009).

i. Non.Palatabl. (NP): Not 8ra4d b] liveslo€r.

ii- Higl y Palatrble (HP): Pldr sFci.s which wrc highlv pEfeftd bv th.

iii. Mo$ly P.laldle (MP): Phnr sp€ci6 wilh aveoge like.s bv rh. lireslcl

iv. Le$ Palatabl. (LP): Plml speies *ilh less pEfcrcne by livestock

v. Rdly Palatlble {RP): llfl species Sra d unds conpulsion i. ih! $*nco ol

pEf.Etd speics.



6. Me$rr.m.trt of Rngehnd Prcduclivity

Produdivily E D.4!r.d i. difrd.nt sil€s by hN.sl Dolhod s follows:

i. I|..t&.out Bions
Abov€ gbud hert'ac@E foliage of gBsss nd b.rbs wa haNcslcd bv sFc'cs

ar grcud l.vsl sing lO, lxln qu.drat. Th€ hwesled Ddtciial wB Eighed iiesh in

fie field usinSt l-reld balDq{llu\vin & l)odi :007r'

The bionass of shnbs was eslimatcd by Refercns (rtril Mcthr {AndBsg,al.

l98l). A cpre* alive bm€h / pan of the plat wd clipped md $cighed Th.

btuches / p6ns of rhc pl&l lr* @unl.d sd multiplied by rhc \tighl ot th. clipped

un b cslinac shnb biohass (H6ein & Drrni. 2007).

7. Ch.nicd Evdu.lion ol mm. elet.d Forrg. Phrr!

Tw6ty eighl spsies (Tablc 17) includinS 5 tes, 8 shobs, I I hcrbs dd 4 crNs
s€e mll*ted at tlrce phenological srag$ (Pcjcproduclile Aeedling sla8e,

Reprodwtiv. /flowsing stag. ed Posl-dProdwlive dyiiS/dryine st gO nrc pldl

*tcli@ @ bar.d d rhc p6ln biliy. The sr,npl6 $ft dd.d. Po*dcEd and sEd in

plasric bass for mi.@ldd proximale analysis.

7.1. send.ry M.r.botris
T@nty th.ce pldl sp€ci.s wet eslyzld lor scondary nelabolilics saondary

mcrabolili€s including alklloid. sapond hnnin, culin dd oil wE ddcmined lier

?.2, Minenl Cooposition

Thincn clcnsls frcm 28 plml sFci€s l|m mlyzed by atonic absoarioi

speEophotondd. 0.5 g pl81 @pl* *E pepaEd lor miteBl etlysis by $e w€t

dieeslion neliod Air aevl.nc nme (2300 "C) vas ued tu rhe derecln ol calciun.

nagnesim, m&gees. cobdli cupper, ctuomiu, cadmiun. ircn! suohhum, porNrm

ed zirc wbil. Nro4,tL (2600'c) m ed lor 1n. d.larion of alminm ud sili@n



Dry hatler (DM) $e foBse piets ws d.tcmined by olen drying th€ smpl€s ar 65

'C for 72 hous lbllowing AOAC (1984) and lercen dry mrtlcr *$ calculalcd A

rh Maucr ( ,o J !!!4-e!4a4i4!-p! \ ron' wdghr ol lFsh sdfipre

ii. Arn co €nl ( %)

Ore lo No eD of pler sople *c igriEd in lhe Muflle fi@c. al 550 -600 oc lor

cighr ho6 ed ah onldB $* dctcmincd bt AoAC ( 1984) mcdiod a rollo*si

AshconLcnbro! J=-.. wrjEholbh \ lr|lr
wdghrot reshsnp e

iii. Nitrcgd / Crud. Prct.iu

Nir$96 B ddmincd by nid Kj.ldrhl (AoAc, 1984) nal'od. NiitDso in thc

digBted spl. w6collecredin 4% boic acid elurion btdisrilllrnn l1\vds Lilrrrr\L

aBainsl0.02 nomal standddized hSO4 by a semi aulonatic til.ator.

Crud. prcrein wa calcuLt€d 6 rollows:

. - trlHSO, blank)r\\6:{\140l( rulrprn'rn r"br= snpt<$d!h\ ti{[l

Crude fib€r (Cf) w! detemined lbllowdS AOAC (1984) metdl lhe smple wNs

dig6ted wilh L2tdlo HISOa tbr l0 ninur.s lbllow€d bt l0 ninurcs *nh I 157.

NaOH The iMlubl. caidws ww diicd, migtEd,6hcd dtd tlB iteluble or4nic

Mtler M repotud s crude fiber 6 follows:

crudc fibrr {"/"} = L:o::s il wer+!.8_.ir!i!$ x I 0o
wergfforwpre
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v. Elher E tncl (cnds FtO

Eth€r extad (EE) invollcd a rcflB appanrus which boiled etho, eodess ir and

lllos i ro p6s lhmlgh thc hpl. (Cd)!D 1985) Ethq.xtra( @ crlculat d d

. wei{hrol exuad - '"^wergnr or smpre

vi, Nibogen Fr.. Erinct

Nirogen lFe extract (NFE) wa calculded anq calrean ( I 985) a lollovs

NFE = Dry ngtr€r % ( % Ash + o/" Cndc lib.r + % Etn r€xrract + % Crul€ prcGin).

Nnrogen lilc orr&r Eprcscnr hrsl ! drgc$blc carbohydraks.

?.4, Coll Wdl Conrtituetrk

iN. nl D.L€.ra Fib.r (NI,F)

Orc em sple m plac.d io a bqler for rcfluxing, 100 nl @ld ncutal dcLr8cd

slution md 2 ml ofd€calin w6 add.d to it. T1E solution ws boilcd lbr l0 minutcs

&d elued for m hour. ft @ 6neEd throud a pdiosly krrcd, sintdld g]N

cocible uinS low vacuun lie iller.d m6r *6 brcl{n up ud $lsircd trvrcc $irlr

hol w.t$ dd scetone. Crucible M dried at 100'c for ciSJt hous ad weidcd (va.

sasl, 1964., G@ing & v& ScL l9r0). NDF vd calculat d 6 rbllows:

NDF f6) = Dr rl00
Sample weight

ii. Acid Dct rS.nt Fib.r {ADf)

Onc gt plunl smple \$ klen No ! b!J'$ lor rLllu\n,s. Iur nn cold lcrd

d.tergent soluion dd 2 nl d{alrydonaphrhalene {a added 10 il. The eid deletgeot

$lurion ws he.ted tilt boiling and Enuxcd for 60 hinul6. Thc r{nplc qd lhcn

fillerd on a pGliouly tatrtd Go@h ctucibk. The filletd nar ss brctcn uP and

wdhed with hor waier lwice followed by &eone uolil il be@ne olcar' Th. filtercd

B died ar 100'c for eislt hoh dd wci8)l€d. ADF *4 calctnded 6 follos (vd
5061, 196l: Ve Soe( & Winc.l'16?)l



rnE,'-r = lle:Vl x t00

wo = wciSh of ovo &v cMiblc ituludils lib.r

Wr = TlrFd wcighl of ovcn dded cruoble

S = Orcn dned sple wight.

iii, Acld lr.i.rg€d Ll8lir (ADt,)

Acid dcrclg.n lienin (ADL) s ddcmined fiom linsoallulos (rcsidn' of ADF)

louowing C.oti.8 & Vs So.sl (1970) Md walden (1971)

Thc dirqence between ieutd dddeenl fbc (NDF) md acid deretgd fiher (ADF)

tu d csrimlrc of hcmiellulos (Vd So.st & Robcner 1985) 11 ss Blcllalcd 6

tl.f,i@lulos. -NDF-ADF-

r. Totd C.rbohydnt r
Told .dhohydnt s q.rc c.lculd€d ans Gdv€e ( 1985) d lollows:

Ioul cdhohydrar.r' 100 _ % Mois$d - (o/" Ash + % Crude fo|cin' % !0s

8. Conr.nrtlon Strfui ofPlarts

Plers wt! clasifi.d inro vsiM c@seMriotr clNs follo*ing IUCN (2@l)

& Urconmon d vqry @
l- ta @mon mre

F MoE the 1000 tg/yed

l- C.sum.d fron 500-1000l|e/Yet

2- CoNM.d &oF 20G500 kg/yed
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l- CoNm.d Am 10G200 kg/yea.

0- R@t. riole pldr

I- Blrl

4- Rc-grctrrh in a $Bon

3 Re-8ru*1ll in orc 
'q2- Re-Sr${i in tw t!6

l- R..gesth ih thre y.ds

G Re-8o*1h in hoc rhrn th@ ys

04 = End{g€red. 5-8 = Vutnmbte. 9-12 = R@. l2{4 = Infrequ. .

9. trd.rafriio! of cr6,an bchrvior, S.r nrio rDd Sc.d orl/q,rr'. oI Jarlp.r,s

Av@gc hcigl! di&nccr, deuity, $x rdio !d sd ourDul of difi€Eot excs
rcE d.r.Dincd- Heid *or ror.d by uine he!fiing rrfE, diucrr wos MurEd b!
dbh melhod and ddsiry w cdculated by $ing nid point valles d slarcd edlier. Sccd

ouFut ft.c dct.mined hy usin! rh. fomutr as foll.*\l
No. of fruirs in niM bdsh x No.of mimr btuche x Naof nrjor t tun6.



RESI'LTS AND DISCUSSION

Florisri. Cohpftitio. .!d lk cbrncroriiti.s

l. nornti. coDlF ilio.
Th€ florisdc lisr comprisd or 186 sp(ies of 75 tdiliB (t able 4) h 

'ncludcs 
60

dr@rs, ll hono@c,2 Symospehs lnd 2 preridophyre families. IheF *€E tz
honaor gcncra lnd 205 dicol S.n@ Ptcridophtt md BynnosFm tud I ad 2 g.nco

Espet'rdy. Astcrac@ (64 Spp., 16.58 %) ad Poaccac (I Spp, 801 9?o) su. r
leadins fmilics. They w€rc followcd br Pnfitjonrccartl6 sprj.6 7i!!,) trDixror0 rrr
spp..5.96'lo). Apia@ (18 spp.4.66 yt. B6iecqe (t7 Spp._ t..lo %).

PolySon&€a (16 Spp..4.l4 %). Rosecae {t6 Spp.4.l4 %). ltoraSinacc.c &
Chenopodiaceae (€ach lvith 12 Spp. I l0 %). CdyophyUaceae, Soophuldirere &
Solea@e (eeh wid 9 spp.,2.13 %). pinuncuhcee(8 spp.2 07 %). satic&eae (Nnn

6 Spp., 1.55 yc) & RubiM (5 Spp.. 1.29 o/r, A iacq., Am.m$accaq C]9e@a,
Euphorbi&*e, Oe.tinaceac dd Mallacee cach had 4 sp€cies rcprcscntaion l,j!c
limilies: Berbqidscd., Cucubiu@, GereiacqE Oeglee s laililg@ae had

I sF.i* uh. Eishken fmiti.s had 2 spccies dd lhc rcnaininB l0 tamilies had I

speFs r€pEs4rarion. shalt ?r 41. (2006) rcponed 218 ptot species ot 63 tihities while
studyiog rhe s@mer loq of T€bsil M6tuj, Dislrid Cnnral &d lhc pEsenl srudy

@ded 186 sp.ci6 shich is inpoveDcfl o!€r tn€ p6r slldr. Moi ol.$c spei6 d.
tn. sme b havc be! cpon.d fob noE tftalnies Sh.r & Khe (2007) rcporicd 2?2

pla species bebnSing ij 88 hmiltcs liorr (.h!!hrr/ri\,r tcv. Dt. n l||r\ (h,f![
Sardn (2008) rcponed ll7 ptanl sp€.icc b.toneing to 245 Scnem ed 8l fmili6 fmh
Shaleedb. Disricr Nabwat. Shar & Husain (200s) d.*nh€d 5 r planr saeicj of t5
fdhilics whilc srudting the wetlmds otAkbor0ura, Disuicl Nosshou. Addo-Fordion ./
ar {2009) Eponcd I08 ptdl stei€s belonBing lo l7 famities fmn t.inlc lj€p{ lircsl
wpe Dmnie, al. (20t0) Eported 123 pl&t sp€.ia frem Aghbery Erg€lm4 euclr2
and sone of the sp@ies are comon ro the pr€senr study. Saina,,,1. (20t0) recorded

167 pler sp.ci6 b€longing to 65 lirnilies fion Ayubia Nationat ptrk, Disllicr
Abboftabad. l1E pllsr flotisric lisr dill.6 due ro @nlssring ctimaric condnions.

Flodslic lisr is ecologically imponmr 6 n provides into@ations about nalural eeurc.s
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ed assimlio! of plans wilh €&h other dd theit inkEclion rilh oder bioric dd
lbiolic fa.loN Florislic conposnion v&hs in E.pons lo a|lilldinal di(fmm6 nonsdc

divcFiry Fovid6 dd ide abou d. li|.{om. 3ria ncsdon, habiral dd Elared

cnvircmdt l €ondirio.. Flori$ic lisrine is.ay ro hddled l.s line cMi.C (Saima

Biological sp.ctrM wd dominakd by lhcophlres {195 spp.. 50.517.), lollowed

by henicryplophles (66sp.. l?.0901, nnd s.ophrks (61 spt.. 15809;) ]h.r. ll
(5.69e2) sp4cs or @noph&ercphytcs ad 19 species (4.92%) of chmephyles

Megaphfleropbles had 12 (1.10%) spocies. nsophderophyt€s bad 8 (2.07%)species

d<l n&ophdercphrtes hod I (0?7%)speics (Iebks 4,5). The presenr findihgs agree

Nilh Shoh & Hussain (2007), Shcr & Khan (20071. Malik ?/ / t2oot). Ajaib et ul

(2008) ed Al-Ymed & Sbd (2010). Palsw& rr ar (2010) @poncd A$e@& a dc

doniMt r@ily in alpine nodows of Kcdmaor ]lE almsemo! of lifelm ol a

sFci.s itr a mtnal sics is krcm a biologic.l sFcr.m ed tu bosed on life,fom dd
ldf sparE. lr repnegt climric, micElimaric &d bielinatic habitat oadniotu ol
p.niculd aM (Cain & Cah., 1959). Biologj€l 3p..ra e usfii ia conF ine

gosEphically widely spatltcd plet @mnuniti6 dd ft al$ Egard.d s indicaror of
peviling envibM€ . Occ@rcc ol sinila biologicd spstru in dif.cor sdoN
iddicales simil& climatic condilions. Biologic.l specum mrt be nateridly chmg€d due

ro intoduclion ol lherophl.s lik{ annuolwccds, duc lo brolic urllucnucs Llr a8rculurul

pmac6 &d g@iog, deforeslarioi and tmpling etc, (Malik ?r dl, 2007). The life-lom

of a plet species n a @.sknl cheacreiisdc but sonelimes it vtries vitn diflerenr

envnomenlal conditioos dd specics go theuSh diilerent lib lbm srases in its liic
cycle from sed ro naturit, (Ajaib et u1.,20A8). lhe liL-lom of rhe leeclarion is $c
p'odud ot their seneric pool &d rolc@c. rowdds rhc ctinaric vdialion Lira-tom

rcflecls the €nvimMental and biotic innucnccs !rc\.ilin! in a l).ni.ui.r!,'cnh' Thc

donind€ of $mphrLs (50 %) dd hcmicryprophr'ls (l?.09 %) indi€&d thll $c
vdley C undd hearf biotic pEsurc duc lo dcfoEshrion ad orergui.g. Tllc deCndcd

veetation g€n rilly supporB lhe lh.rcphyric ed hcmicrrdophFc r$c of \eeeutioi
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(Malik, 1986). Sher & Khu (2007) ale rcrorred thar rhercDhyres were dominanr (86

spp.,18.65 %) in Ch.Shaai valley. Disricr Du.er

Lealii2e sFcrrm showed th.t.sopbyus wcrc l€rding l.af.size clss with t87

(48.44%) spaies followed by nsophylls (80 spp.,20 ?2%) md l.prophylls 4E (t2.41%)

spei.s. Tl@ wrc ll (E.03./o) nicophylls,2S (?.25%) n&bphylk tud 7 (1.81%)

ncgaphylls (Tables 4. 5). l-cafji/i cld*s hat. b.!o riud ro b! \L^ u\Lrut ror

asiations. The l.aisi& knowledge mdy help in rhe udeBra.dine of phtsiotogical

ptocesscs ofple$ dd plul connunilics (AfYencnr & Shcr, 20t0). the rcduclion i,l

sirc of lsf indicarei dry dd xeric condnions or Msruj valey

The sinplc leaves wer pesent in ?89 (74 87%) spccjes totto$ed hr Jn{.tcd
lsv$ in 49 (12.6Elo) sp.cies whih 4l (l Ll3%) species had @mpound leaves. Only j
{ ! .30%) wee aphyuou sp..ies (Tables 4, 5).

Thde werc 349 (90.41%) noNpiny pla s od 37 (9.58%) s!€ci6 qft spiny (Tablcs 4.

5).

Th.E were 297 (?6.94%) species i. ten.sirial habirat md 89 (2].05%) *eE lbund in *cr
habitars, Hippoi! wlqati Mehtha longjlotia Urriu ttgna, thtasnnls *uk, tridula
de iculata, N6tt iud o0dtub ai Unic oia sdl/atx e sme ol0E aquric plels
(Trbles 4, 5) Th€ findinss @ i. asrccmcnr with |he ctihsric c@dnions oa fie
Inr cjildred md d! .(* l.{r.'^. pul'. L^(.trt1,.. dh,Lr



M4onty i.c. 354 {91 70%) spccics wc* h.liophi€s ad onty 32 (8.29%)

scioPtryt s. Adi1rlud wn6tuh, Itquisetun tuho$inM
aitchieiii,GemiM sp. Pn 6 sp, Svttia spetion Md ti$itago
$ioph$s (Tdbles 4.5) Sinc€ rhercisopen tBe tess cnvitunm.rr $hich G

'Ite 0od iftlude ll7 i8? 3O%) wild eiessd49(12.69./tcultivatdsp.cics.,41l,iru
cepa, Allirk satiruu, Cotiandtun salbun Dauct carota l.o.hicut,n tutgurc (rr1,
tuivr, Triticud aestirtn nd Zld uz),r ae cuttivaled in thc @a ( I sbtes 4. 5).

9. L!.f penistence There weB 351 (9093 %) deoiduous species and I (8.01 %)
elqg€en pldt sFcics .rr,,/r u ftn^on, tu sdu spp.. hh!& | srihltt,t.
Jwipetus etc.lto, ippu6 r\t4tis. Ndstuttitn ofrcimk, pkrk sp. and Tlpha
otr€6r4d d. evergreen ( rabhs 4, 5).

Elhobolanicrt clsificaiion of pldts indicr.d rhar afl lhe 386 dfl spr.ies
(Tabh 6) had sne kind of loal uscs in fic vallc) thcrc $c( U66 (9.1819u) splcrc:
usd a lbddft,88 (22 80%) speoies d ncdioinal, ss (15.02%l speies $erc uscd s fucl
wd.26 (6.73%) species )ielded inb.r \md.25 (6.48%) spccics \o. in us a\
vegehbl.s. 17 (4.40%) species as condim.n(, 15 (1.88%) specics ds linits. |] (].1?%l
sFcies woe 6ed Ibr tatchinS purtb$s atut i (t :9%)spejes qc( use! ii,r makin!
snnff. lristi.l4 .!tudh4 Atunilia spp. Cyo.lon .ladrlon, Medico4n satira
Phtognites karto, Nherm eno.li Saqhuntm sNntututh and liihtitm n\rtlinatnt

',@ 
Dpoftsnr foddcr sF.is. d?tb{is lltirn. Capryds spinosa, t:ph.dro Eerunjitu.

F@i.ulun vulearc, Ferub jaschk2ana, Maticoiu chmodita. Mentha ,)ngifolio
Paeonio ekodi, Papd@ miletutu ajd Thrd6 ytphrltud w.t. inpo,ter nedicinal
pdars. ,lildhus a|ksitu, PlataM oiehtalis. populur spp., atut !;a/F spD. *c,c u*d a\
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limber wood Amon8 rucl lNd sp.!ics, ,r, re,^k ttlil.lio. tu u uri\ r'aju\t
F@tsqii, ttuind tanhdrloides, Junipttus .teba. Sophotu nottis dd TMurh
r'ioica wde imponat, Ar6r,cu canp$nis, Betd vrlgnis, pilrk s.tti,uk po utacu

olercea, Sol@un n lo4etu ttrd Sotanw ttb{otlr d cutriv{red d vcgelabt6.

Alliud spp., Buaiun p.4ictn, Ctun spp., Foeniculuh wl4arc LepidiM !dir,n.
Ocimw spp. d\d LFope^ic"n drcd?,rru @ usd s mndincrrs. tflehj\ja scopunu.

PhrcAnites toka, Skchuum ,nna"cu,t, lr4chounnn \.n.tut .nJ .tjlh! lttsult^t
e u$d lor rharching purposs. Jrnpe&\ dcelsa, Et hedtu spp Md Nicotiaao tatie
e ued lor maling snuli Thc rcsuhs shos rhat rh. e! is primsily d atpjnc stuing
lmd a najority, i.e.94.82% sp*ies r€r uscd 6 toddcr. Duani& Itussoin E0O5) rlso
slated thal in lJtrboi nngcled hdjor udtn! qar of toddq sp.ctcs d{t llis drrcc Nnh dc
pr* lindinss. Mm is uirs plmts sincc $e dau of civilidio. ro Urar @ious
dheases md dierdc$. Thk inlemction ofman and ptdirs t€d to thc dabtkhhcni otlhc
lr.ditioMl tnovledSc of plsh. 1 bn mdiioMt lnowt€dse ot €finrc srcups mud rhc

Slobe foms tbe bsis of nod.n pldr bsed indusrry esp@i! y allopathic n.dicinc
(Ahmad d al.. 2006). ln ctirr.t Valley tbe lse orplur ,€soNcq b*ides tutfillios theii
vtioE utilihria Gds is al$ ! $ee ofiNonc. thc t6at p.optc aE iCmbnr abour

lhe nporun@ of th.se plmts .t global l.vet Somerin.s, they co ccl ptdls in exccss
qMtiry dd in nosr c5s liE whole ptet is upmtcd (At, & eais,2009), lhc nari\c
innabilants of nonhem d€6 harc nch indisenous kno$tc.ttsc Eg{di.g the 6cs ol
medicinal ed otho bcnencial plmls (KIe,r or, 2009). By Rlealing hi$oncal dd
ptEnl plel lg, .lDobot ny onEiburcs lo d(g di$uvcry
dcvelophcnr (Uprcq s/ al,20t0). Sincc lhc bcginnin8 ot civjli^tion_ pcoptu h!!e be!r
us.d prots d o€dicine tbr curins v&;ou diws In $e prBcnr iud! 22.s% ot dc
robl plet sp..i.s hdt eme ldnd ofmediciral u$s Most ofthe prcsent dNgs have bei
derived liom plant $urccs Drnui& Itus$in i2005) rho rc0inc(t !hI rr(tr Dr I sj .
w nd inportanr lritity i. Heboi dgcled. l,ilc*t* ptdrs de Ncd laa ! lb,
hedicinal puqb*s (Zah@r er 

'1. 
2009). ln Dn Nand er ,i 2007), Bunir (shah &

Hu$ilt 2008) dd Swar {Hazar er at, 20t0) ptdrs ae xadniona|y usd tor curins
riou disss All rhcF m*c6 sn,pon lhe pewnl mrl Thc radiio.at kno edgc



of mcdici.al Ls of plets is bdns ransfcrd fton scneEtions ro geneario.s

(Malm@d er a/.. 20ll). 'nte conmocial busincs of hcdiciial planN in chir'll i\
linit d a only a ffl spsics dc Mlcrcd out ol$e disfic( (Kbd ?r,1.,201l). These

incbn s Coppat| lpihD\a Carun uoi, Lphldru routlian\ ^nl 
Thv,t\ \!4'h)lhur

'I!e inhabilant of Mastuj Valley depeids on dedi.iial pldts tbi teatins veious bmd
ed liveslock ailnetrK. At pftsenl 82 medicinll planh de used lbr curin! larious

ailne s in fie study arca (l.ble ?). Fu hdnoe, they aho set rhei needs ol f@d.

shelt€r, fodder, md olher cultural purpoes fom planls. lhe tlants and legelation as

ehole d und$ imense biolic dd abiotic prssurc. M&y plmls have nultiple uses ed
such plflts aE nore vulneoblc ..8, lluhth l|.ium.l'lrla ta^.hkahd ,hhitttt
deka, Hiryophk rhamoidet Md $t1h.to molli. All thee planc shose r00ls-

udagroud pans have n dicinal u*s suller the mosl. 'l lF colleclion of plms at *roos

lime and al son8 a8c dn|r \crtr,us pn)blcnrs In rhctr rugcnrrJrit llLrr. ^ n.t'l rl
c@le a@€ss mo.S locals. cdrcalc thcn lbou ftological conscquences dd co.lince

rhm for @eryarion of valu€ble plec.

Tdditioul M.diciml U36

Eiehty irc medicin.l ple$ hclonging to 74 sc.eE .nd 42 fmilid were

idmtified aom vdjoc villaBes ol ManLrj \allcvIlrblc 7) lhc\tud\ JF\rdrl \ii,i
dise, f€vcr, rh.@tbn, abdodiBlplin dd lootheh€ aG (he najor heallh pmbLms

io lhe lM dar de bcilg cwd wnn p\Nts, Eph.drd g.rttdiatu L, AIIiM eepa L. A i@

slw L, Bergenia ciljote lllAw,)SL6b, Eippophae an@id.s t, Nd Sophora noll[

(Royle.) Baks G u$d tb! cunnS skin diseNs. /|ir gemrrn! |.. liachonitun wnaun

(L.) w@dson, Morus al6a 1.. Datura ltrunaniun 1, ? d Polt4oitk slubrun W\lld te
being used asainsr rheunratisl!. l.lttlu Lgsthklund \Jarke,Iitnitlld rulloe M|Llet.

Nepeta cattia L. 6d ,4nogah vr,/o.?r/or l_isch ae used in case ol tootha.hc 2d
nars L Nd PMus pqsjca (L.) Batsch ae 6ed in kidney prcblns. Trcbdiun nlei
Lindl is used d m antidorc DurinS rhe traditional lB.lnents lariors preparations wcrc

Ls.{t. Herbs (56 spp, 68.29 %) had lhc drjor shaE, followcd by recs (l 7 spp. 20.71 %)
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and shrubs (9 spp, 10.97 %). Fruirs *eE nos y!*d in(19spp.2l 17%r. rollolcd

shoo$ ( I 7 spp, 20.73 ./0) ed l@v6 ( l5 spp, I 8 ?9 %1.

Due to $c lak ol nodem healft dd communicarion laoili(ics. poverr) snd

4@tue @jo|ny of lhe la,ls ae $ill sins llldilioBl medicine stsrem tirr oosr ol

ailnmts. In ecicnt tihes. Fople had Ino\lcdsc ol md.lirinul tlnnh sr\.rdl hu\tre\j

rpccies !e @d a h€rbal medies in indigeno$ sy$m of ncdicins rhar Dsed thc

whol€ plflt or s cxtraction (Itusain a ai, 2008), In MdruJ valley, plml E$uces @

so'@ or incone Ls qell a tulfilling thct own n*ds. 'DE pla collcclore Ee onci

h€rde6, snepad or p@r village dwll.6 ofrhc populatio. sho collccl ptanls. fie tocats

$m€rines coller planb usiemificrll) ( li & Qais. 200e). MajunJ ofrhe Fople in

htn ahude .enok e6 Ely on medEml plec lor roou$

rnsLrc€s, ccndm plunr spNks are used spccticallr- tbr a panicular dfcNe ltosever.

mlxlu€ ol lwo or moe speies m being used. Won€n aollowed by children de rhe

piincipsl oueio. of m€dicin l plsrs. Duc lo onr-collcction evcEl sFcics hflc gonc

dlinction in rh. Hindulosk tlinaLy& Egions (ShinBi, ZOl0). Evaturion of

lh@peutic h.rbs hs tuftd inro a latc hash of biod\Tamic {rh\linc6.fcun .
lalE (Mann@d ?r a/.2011) Rapid udanizalion ed unptanncd qploirarion have

rcsulted in loss of medici.al plel speci€s, ll is therefoe, imperuriv. lo encourdSe

@Nryariotr of spei6. Ih@ is ned of @odimdon dd coopeBlion mo.e vdios
3gaci4 sEh a lbrcsl deplrtuot ard $. ph,m&curicil tims inrftned in $e

ltilization of th* n€diciml plds ed to iniia{€ Egsenlio. wolk in deBEded o. a@as

devoid ofvcg.ldlion. By doing so. w. cln ohmse thc cconon'Le .

$e local inhabiunts nosiriv.lv (QuFshi?/ ai.20t l)
Th€ p@pl€ ol M4luj lalley have ben lsing plet reewc tor (hcir larioE aitmenls

sir€ tinc imncdorial. The lo.il p.oplc know lhc mcdicioat ptdB and teladion of
Bw (lllgs thrcush pc6on l dperience ed destril pE*npion. M6ruj valley is d

enole uea &d th€rcfore, Fople of the vrtlcy depend on plet Bsouees. The preenl



$udt shoR€! thar |ne lo(al

md hcr uses ro treal many

:l
arc.ich d i.d,s.nous Ino$ l0dgc olplds



Tablc 4. Fldislic @mposiiion &d @losiql ch.ncte.istics of pluts of Mrstuj vall.y.
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t8.

Lt.'!
t',tP. _

s*ra--

.,i. 
I

-iDlLlw conD@nd l
, t ri[-r".p"."d,

. ;DTL trrla;@J

cd6@ fr'a w bt ebtLi"o rl u-r I v-
Cabn krndarhvllu Nrll *l.nd \) I

otonedtet nunnulatia fi*n & M

rh
ini@ Nrdttaaii W.n ld6Jv.

i_[

sf

]'!.r i!il! i Dri.

i,r-"sPTM-

l!"cll



tp. rdo oppo sit if.lia S tp. c a t au I ia

Y"rt

S-pl"-

lM;
67 Fmilv S.bDhul&eqe

t68, Uila htu dtuissim (ltitt

rl Mxrk lDlt
ft M.s D.cl rwfl'cr

Ihttttelea patsetina {L.Icoser &

asli@aoenloti@\ta11. ]!9)alieniMuDatdr. lrn (cl)

.ry.rt, c,/iar, rHaI I Shb.

Y.rben qdhn B .

Y*@ie tututrBau1ia L.

t@a di,,., Ror. a Rorh. r._L]! LsIrr:



182, D

l8l. /iolzr.ad Wdlex Rqb. G E s

c

135. N D
336. L D

l. Ufc-fom:Th. Th.mphf., G. Crophlr., H. H.bicryFopbyts, Ch. Chd!.phyr6,
NP. Neophefrplytes, MrcP. Ma4mphrll.mpb}16, M6P. Mmphsmplts,
M€gP. M.saph4tuphrls 2. L.d-si-: Ap. Aphytlous, L. Lrprophytt. N.

Nenphyll, Mic, Micbphyl, M.s, M6ophyll, M&. Mercphyll, M.g. M.8aphyll,

3. Lcafp.nistence: E. Eveqreen, Dec. D@idrcus 4. Spinynes:+. spiny

5. H.bir.e D. D.y 6. Light L. Lidr s. shlde T.cultivarivwildr w. vild, c.
CultiEt d 8, L.f shrpq Dis. DhF&d
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T.bl. 5. S'lmdy of .coloSical chdddq! of plant sFci6 of Masruj vall.y. Dkitici
Chitral, lalistan,

t95 50
2.

l. 6l 15 30
22 569

5, 4.92
t2

7, 3 2.O7

8. J
J86

187
2. 20.72
3. 12.41

ll 3.01
t. 28 1.25

l.3l
5 l.l0

J86

l5t 90.91

2, .t5 8ol
336 98.96

t49
2. t7 953

L 89 21.05

186

t54 9l.70
2 32 8.29

J36 9.9

t7r
2, \2.69

!86 999

249

2. t2_69

l ll.l3
J86
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Tabl. 6. Eth@boralical proiile ofth€ planb of Mdluj valLy, Disncl Chtal,

S.No 2 5 6 E 9

Eauivr@ rudostdn D.st,

2, Adianttn ten8tw D. Dd

5.

E hldro ituewdia s.ffi. & M.ya.

8, AIIiun ctolirianw D. C.
9.

10.

ll ,,llii,r &D..om Rotrln d SDEnr.
6. Fdily AMIUi&ca

t2, bilnion nontMu (|.&itt.) llab.

13. A I i le M i e n. nont ii BlMe,

14. Col.rriM u 
'rcrrirorr'i 

(HoL) Naii

15,

16.

11. S4reDrL.rrr /,rorol,r (Schdd ) P.lh.
18, S.ittw Dluihliw cnitu.

l9_

20.

2l
22, Jd@ hiwlentit K. L. &Ciat .

12. Fdnily Jwasi'@&
2J.



CrIf I ipedi u n cordlAtuu D Don,
25. Derylo4ha hatasir.o D. Don,

26. ,lelwora Mottehw E *.
21. Alokrcosis tuicitu (L.J Sr@f,
2E. ,{.is,r'dr c@rrlu N63. & St ud.

29,
10. Awtu buboto PoE e^ Litk.
ll Bro n B pr ac i I I inu t Bvtge.

C ala h ost 6 | i s ps. udop In p it. s lbll.

.1.t. Ct$dol dat\lon lL.) P6.
]4,
t5. DichanthiM dnkuldtw lors*, Sl,nf,
!6, Echirccqoa ntzalti (L.) P. BeNr.
17.
lE, E/airula ,|r.a Ncs d SkuL
19. ErusrBtLt p@.oi.hs P. Bqr.
40, Hordem spo,tww C. Ko.r\.

Hyrarthenid htna lL.) sBDt.
lschoemun xnortae K6t\.

!on@ E.rtd Bois & Uob.r .x Boi$.
46. M.li@ io.atuntii (R.td.) Bt a l!aa.

48. Phtawites tnka (RazJ Tti^ ex Si.iun.

49.
t0.
5l Saehtu soo ML
52. &ruu {i@d (Retz.) TiD q Sau<l
5t. S.ttia interm.lia Ro.m & Stnnlt,
54, ,sereia,,r d6 (t.) P. Bdv.
55.
56,

51. Tyrha @EBtala Bony. & Ch'ut.
D.D
16. Fmily Anamthe.e
58.
59,

60. A@@tha EEofl@L
6l

17. F.$ily Armrdic.&
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62. Pistaria i,tt.pifitna (L.t Slwad q BNtn.
61.

64.
65,

66. Bu,la p?6,.@ ( Boi$.) F€d$ch.

67.

68.

69.
70.
1t.
72. Fenla ja$.hteow v.t!..
71.

F@ h i. u I u h v nl z@. Mil]Gt.
15. P I e u o w I d ! h sty I 6 u n C |,tli,
16. Pihpi4lla st eaflii DM Nsn-
71. Prms6 publqia (Li .) HiN,
14. &r./i iir@r6 (1.) Kch.
79. IoaTi' arua,r (Huth.) Lht.
80.

EI Ttu htqxnw onni (L.) Swrx.
19. Fmily Apd'ta.s

T@lonitM|.tutM(L.\W&n
20. Fdilv A$lcp.id..d

81.

84. Ctwfthun MdtiM\Nid .

Z l . FMily 4sr. c@
85_ /l@phalb se'lk H.tt4 & Mtz-
E6.
81.
88. 44eniia brcvilolia W^ll d DC.
E9.

90. A enitia pnnllotz Rdb.
9l A .nkia t.opa a Wtldtr' &Kt
92. Aaenhia rutdoho Sr.gh .s Sowt,

Al.nit ia laclnla ta \'l illd,

95.
%. Bd.nt ntpqtitdL
97. A\'ach' ro/. i \tend.tktw.
98.
99.
100. C hondnl la ennt "ea 

M. Bi.b,
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t0l C ha t @t hen @ ciwoi efo l i i n t T t cr.\ y i.
102. Cnsiun Mute (L.J S@o.
l0l. CtreLd @A@o'1thun D.C.
t04.
105.

106. Coaa bo@i.Bit (L.) Cot auist.
t07. conszz cudz$k (L.\ Cotwisl
t0E.
r09.

0.

l Co8na nanfeldt B.M.
ll2.
llJ.
ll4. Echinops e.hi@B Roxb.
ll5. hlAdm rcer ilbsp, acq L.
ll6.
ll7, * i se rcn cahad. N i s L.C bnq.
ll8.
ll9.
120. Cnaphalw ltu.oalbw L,
t2l en@halib thoNo"it W,l,
122.

t23.
124. ra?c. or,.n dttr (Boi$.) Bois.
t25.
t26.
127. t&tuca tat@ica 0,.) C. A. M.y.
lrE,
t29. Iqtuovihinea u".) F. w Schtnti.
ll0. Larnea pottttada (Boiss.) Bvktll
lll Ituea pmcunb?$ Roxb.
132. Manicario clMontla L.
t3.1. Mdii@ia dilaihmh (C.A.M.\ DC.
t34.
135.

136. Pulk@ ia EMpholod4s N qr.t Boiss,

l.tE.
ll9_
t40. &!!h6 avet lL.) Hin.
t4l
t42.
l4l.

fotBaM d.albM rlsld &M@.
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145. Tatarcw oflicitule w.bq.
1,16. Trichokpsit tibdj@ H, & T.
t41.
148,

22.f^
149, Bqb.rit afiobottN B.nrh * Ntdh,
150.

l5l_
Bu b erilt p seud. ffi b. I A o sbq'. 8i I g nco

152.

ItJ. ,.{rre6ta ercrroda(Royl. d B.dth) Jo[rd.
t54. lrebio hk'ri.listiw IIA@) DC,
155. A,tubta hrea4oha a.D.C.
t56. CnoplosM ochdotun \Nall .x B.ith.
t51. C bzlosw Iarc.oIaIM Fo6iL.
158. Ct'nopl8sw wallkhrl A. OnL

159.
Etinich@ cM@ tt. cM (B.$Leotae)
Kn.

t60. ,U)@rorir ab6t r F,w. Schnidt.
t61. Mwloth @e6is tL.) Hilr'
t62. Notua.dedotthlt A,D,C,
t6l. Orow ,ied, W.ll q Don.
164.

165_ A nbls ahol.,tca ulh Edsew.
166.

t61. C.N. a busFpattotit O.\ Medic.
168. Choriotpon mcmooe TnrJtrr.
169. cotonopa di.lyd6 (L J Sn.
170. Dettairea sorhia(L.\ wehb & B.tth.
l7l. Dr a bo. @ he n n k a C ltloea.
112.

t7l. kqithun @eralw H. & T.
Mdl.olnio a{uicM (L.) B-Bt.

t75. Malcoltuia cabrttca (Boiss.) H &L
n6.
t11. NlsuniM olfrcioL R.Br.
178.

t19. idDhan$ rapttisiM L.
160.

181 Xorttta isloadica (Od.) Botba.
26. Fdily C6oanul-@



7l

182.. Codotupsi: c|endidio \S.hte )Cl*L-
27. Fmilr cuditl'c4
tEl.

28 Fmily Calpsi&cee
184.

185, Cleone @i@ tlcdq & Itaold,
?2.Idilr C,ryophylla@
rE6. ,1t @ia seryUliloli. L.
ta7. Q{atiun cerustlotd.t (L.J Btitltn
188. Dt a at hu Matoltc4 Botss.
189, Apygdtctlh holost oi.ks c-A M.y.
l90. Mi@ia tvbdo Nill) s.bis]*ji.
l9l
192.
t93. SE a4a n?dia lL.) vill
t94. vac chi a py a k i.la to Medlk

30, Fdil' Ch.nopodiac.&
195, Atnpla c@&e$ lat6,
196. At.ipte, oailolia C, A_ Mey.
t9. &!9j48@k L.
198.

199, e!!!oro d i M o hbt N io rie s L.
200. e!!rypdiM bottys L-
201 ClEMpodrun loliow (MqndLt Ash.rs.
202.
20.1. Haloryton p nlhi 1 luoq.) B@GAFi;;
204. K@hto udnab \L.) scli@d.
,05, ka c he n w i ta, i a. o at o klzs \L. t atetda.
206.

31. F.dily Co.vo|rda.a
2l7.lComolwlu wis t 

-T,1:--

iz. reJnxy(r6sdac@

,r08: 
r*ry *?|x l.d.b.

rr. rmtryrucurprtsE4
209. qA4!! 

""tcois210. e!@t bita naitu D!*' a la;.
2ll

2t2, ellgta apprd'mta Shb.
213. c@uta 4teeoxb.

15. Fmilv El

2 | 5 | HtppoDhae rhMnoA. s L.
16 rdily EuDlolbis.a.
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216.
2t7. E, p ho I b' a ostn d. a Boits.
218.
2t9.
t7.F
220. CortdoLs EowioM \Ns\l d Ie
221 Emdid irdie (H.uskn.) L.

38.F
222. C.tuMitu DE eri \Buts, tD,@.
221.
224.
225.

39. r
226.
221. Cetuntw rcturdihlrnL.
228. GqMi,h t al he ht M D Don.x Swi

40. F
229.

4I, F q4 ruglrada@
230.

42_ F
231 /lujga fionboid.a B6th. Uonid.
232. q9q!@ephal@ ru!6 L-
2J3. laniuh @tpldkaule L.
2J4. &!!!AM wted. L.
235. Mentho lonfllotia lL.) Htds.
236.
231. !!@!!:a@iaL
234_ NeNta zlutrwa g.alil..
2J9. Nepera Ltanica R.A.l,
240. Ne6ta lavrqda tD.Don.) Hond. Maa.
241 Ntuto tauls.nii Biq,
u2. Nep.ta pod$'o.hrs Bqtn
241. Ne B ra t I ios ta cba B.^th.
244. ILEIa tuphuothira B.nt]:..
245.
246. OdnM twML.
247_ Otott.aia linbata lBh) Bois.
24E. Salera a.twnaca L,
249. &rlv,a &D,?ola wallcx SGer-
250. salria fit'tidea !fat\.
251 rhtmg ltrukgblo@.
252. 71446 s.nhyllw L,
25J. Z.tzn har a. I t h opod i o idr s 18,
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4.]. Fdny L.ntibulei@
254. Uiidloia NalB R. Bt.

255.

256. Abtltilo" bid.datun tl@lilnd ajch.
251.
25E.

259. Ag!!4r@dilto L.

2&.
,47 Fdily MoB*
261
262. 4!!!!tisa L.

48. Fqpily Olc!@e
26.1. Fraraut t dhottloidd\N.llex G Dn^.

49. Fmilr Onl*re&
264. Epi I o bi u d u g6 t ilol lm L.
265. E nobiuk d'l t "&i@ D. Don,
266. Epilobiun hirtutun L.

50. Fmil] Pacop&ee
267. Pa.oitd enodi Wdl.x Q, D6.

,26E:lPo!y, '?mteM 
L. -----_T=I-I:TJ-1tr1.1 .

rr. ru-nry rllnro|la@€
269. esnazau antersronw@.
270. Asbozal6 chluosttults L
271 tttagdl8 @got6 Bg1bl
272. AstasalB silsite8ls Ali
271. 4!r a sa l, ! srb mbe U M KJotz*h.
274. A sbapa I a ps i I oc e n trc! F ie.h.
275. A$rapal6 ctdo e,ftRort .xBth.

Cheswt dewqsa lotiw )poFr,
211. Ci@ n@@rhw M. PopN.
278. Col .d paulkniiF.tyh.
279. e!9!9!u'z pr*tuta Rdb exD. Doj.
280. Cb.w,hia plobnL.
281 I'tB .oai.tlatu' vt. t.ndoria L.
2E2. Ldu coral.ulato! ve. cotar at6L,
283.
284. Medt zEo fuouhML.
2E5. Medi.apo talita L.
246. M.lilona ofr.inote lL.t Oen
2E7. Melilot8 tndica (L.) Atl



51. F&nily Pru'!c.&
Pdwsia 

"lucola 
Plstra CWtc,

56. Fmily Plmbafttu@
A ca,t ho L @ n I o"Ets eaDb BoW@|

lrfuroyil (Reqd.) RGhl.
57. Fdily Polvsonacce

Abaphotu witblia Bwa.,

P o I tEo n u u a lx ho aicun Mets;.

PoltzonM cohrohnut L,
Poly.ow d@totuh L.
Polnwh xtab'Mwittd.
Po\ son u n hytlt oDi\et L,
Poltsonun aDale6.M.G.

irem ?rodr Watl ex M.i;;
58. Fadily Portuia*a.

6l . Imily Ramcul4@
Cl.hats F@.o1.6 Litdt,



J2t. D. I p h i n i u d no t.! ha xe n i t \t t qddbow,
324.
325. RdMula lobaw lsa.qcm.
126. Rduana tub6 C.A. M.t.
327.

t2E.
61. Fmil) Ros(eae
t29.

lt0. Cotow4slt dfrnb w.bocilldt lun .,

13l q b NN r ni tuplv I I a w 
^ll..x 

l.in,i.
332. Cotoredtet nunnutotia Fi*h & M.v.

Crctoesus sonsati.a C. K@h,

314.
Potdti a omithopoda yu. qhrhopoda

135. Pok'lrilla p@iri@ WolL
lt6. Pot.,rilla swrv L,
137.
338.
339.

340.

14l l!p!,6 pe^ka (L.) e',fEL
342.
14t. le wrrue Wsll.s Royle.
144.

64. Fmilv R!bi4&
345. Aspenla otposni[olio Stp. ezbatlka E].fr,l.
346.

Aspen I a oppot r ;fol x ssp. p sc'docywtta
EhEnd.

147.

.148. qah"n 6ptItlotiw \uau.
349. Aoltud ticorautufl De/ly.

6t. FmilyS.licG&
t50
351

t52.
153. sar'rr @r,rla (sD.) Retr
354.
355.

66. Fdih Saifras@&
156. Ben M crtiata tHM-) stqnh.
157. 4!&!na hinalaEo Boits,
35E.



6? FMily sqoDhuleieae

Euplt$ia d8tylda P.n

Scrophultia iaorti Pm.
Y.rbeun aiotuhuh *nth.

voohica anaaal s -aouaft o L.
v{onica aroh ilollaL.

68. Fmilv Silleb..@
I i I z"! h B a I i s s i @ (Mtll.r S

L) topos tcun ac ule n' un L.

70. F4ily Tmqi*@

f a h a r h d' o t c a Ro \,q Rorh.
71. FDjly lrrvm.liq&

i[ralrcse,aa 11,.; cosn & Gruin

Ytola sery.B \,tsll .x Roxb,

75. fmily ZyroDhvlta@

Key: l. Ioddq 2. M.dicin.l 3.Tinbd wood 4.Fu.l mod 5.
7.Condimc 8. Thalching 9. SNtt
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Table ?. Tmditioql medicidl u6 ofen. pl&n ofM.sruj valcy, DisEid Chird,



Rob Frtudis FL Do' ie froh
hndf.c. ldii.d d ii Dh.d
I bvs iinm.d e4
I tof d'. bod, c
I Fedn:odic. Rd e
I Fojkd in wrb o.
I paqMilddr

r oDlsr ro

/ td@ hpoeq

h@ Fvir.y. ljr lrh. " r' rqer ri

m$ 
b nF bd

rilvArie



2l



EO

21

ll Fmily Crnrhirr*

16. Fdily CenlwL.a

17. Fmily Cuuthibs



EI



42,



8l
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12 F6iN PdU|.a



12.

.0 Fmi[vid&&



E6

o,
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Veg.a.aiotr 3ind!ft / Plyrdeiologf

Thft wft fouowirg 5 @@uni.s in vdio6 aqutic habiar of rhe @

r. M. nt h bHipry h a.T ilo I i M @6mntttl
this @@uiI} wirh 4l s!ei6 Gcured bct*q 

'ltiiud€ 
of 2250m-2350n

(Iabr. 8r App€ndix t). -fte domimt ptst sp€cies in t&ed Mentha toasdolia ev.
24.19), Hippophae rhanhoides (t\.2t.OB) sd Trilotirk repens 0!. r7.69). pLd,,laso

mjo. Cnicu beG.tict6, satvid nunicoto ttd r@@M of'.i@te wrc @noni@l!
'nE wdter deplh ws 2 cn wi$ mphbjas habibt. Tbe soil wa sddy lom wi$ 2.07 %

oryaic mafia. 15.25 % catdu carboDrc, o.toj ppm niEoge4 15.73 ppn phosphou,
l14 ppm poEssiM, 8.1 pH! 0.40 % et€Ficrl @nducriviry, 0.128 % toDl slubte el!s,
2.4%clay.18.0 o/o silt dd 59.6 o/o smd Gable I l).

2. Ma th cEpil o U a tun{ofi h @@iuirr
this comunity oBistcd of43 spei.s b.rwcd 2300n-2400m altitudc (Table 8l

Appsdjx 2). The domindrs incttds Mentha tonsalbtia ll:r'.31.71), Epitobirtu hitrutrn
(lv- 20.9) Nd Ttilolitn repe8 (tV, ta.J4). priduta deniatat\ Cnic6 sF. E4risetn
nmosikun, TriElochit palwtris, Sati, Miola 

^d 
TarNa.ud oficjkdle werc co-

domimt' Walq depth ws 2 cn Epllgting uphibis sitution. Soil @rrlined 2.31

% organic maner, 1t.25 % calcim cdbonate, 0.115 pph nitrcgen, S.72 ppn
phosphorus. 95 ppn pobssim, 8.1 pH, 0,20 % el@ri@l conductiviry, 0.064 % tolal
slubL sdrs. The $il w6 @Df]s.d of 4A % ctay,52.0 r4 sih 6rd 41.6 % sd qilh
silty lod textue (Tsbte I t ).

3. Mathd-Solit-Plant.go.ob n itr
Thft w@ 40 sleis sir4red b.iw@ 2410n-25l0n.llirude (Table 8i

Appddix l). Ite dohi@rs wep Menlha lo"siforio (ty . 3r.21). salix ackopt rlla (tv .

25.01) 6d Plutaso kajo (ty. 2l.57). Thc @-doninsr. wE Hiwphae rhantuid\.
Trifolitn repe8 dlt Prinda .tatiqlata. The wrrer d.p6 B 4 cn, rhft wcE 2.2? %
o€&ic naft€r, 16.25 % calcium csbomre, 0.113 ppn nihog€n, 6.57 ppm pholphoru,
95 ppm pobrsiM, 7.8 pH, 0.09 %o €lerical @ddudiviry, 0.029 % rolal eluble slrs.-rhe sady lod sit hrd 4.4 % clay, l2.O % sih dd 63.6 % wd (Tabt€ I I ).



EE

S.No. MIIT MET MSP JPN E?

2.$
2. Arcqnthw rekollq8 L. 2_56

L Atuebid hispidisino ILetuL) Dc. 2.45

Aa.n6ia p@tllotaRdb. 4_92

5. 4.92

6. Brc^u ,'nlldBBwzc. 2.4 2.62

7.
Calako g 6 n is p&u.loptuasni I I Hall. f .

7,16 5.1.1 7.39

8. 2.45

9, 9.58

10. centtui@ @y.ti lBnsel D@. 5_6 2.56 2.62 2.61

ll cepella bwsa-pBtdb lL.) Mdic. 2.56

t2. 5.48 10.67 2t.92

B. 2.56 2.46
2.56 2.46

t5, E.57 2.61

t6. t4.8

11. 2_45

18, t2,76 4.05 2.4n 6.84

19. 11.48

20. Cony,a bo@k6it (L.t C.aujsl 2.56

2t. Contza catude8is (L.) C'rauin. 2.46

22.
CotokeAtet afinit tuL btuilLtts <Linil.) 2.46

23, Ootolaria tu$tat a \oxb d D. D6, 2.45

24. 245 2.46

25. cwodon da.tlon (L.) P4. 6.94 5.,4E 5.41

t6. cyaoplo$ uh I a ac.olatu n F osk, 2.45 5.ll 2.62

27. 6.64 7.85

28. 2,46

29. Dicanthiwat tlatw Fus*. Stl{.l. 2.56 5.t4
10. ElkapnB answttlolia L. 4_26

ll. Erilob i u n uputiJoliw L. 5.24 2.61

12. 5.8 20.9 4.92 ll.l4 t1.45

t3. Eetisettn rmNstfl@ N. 14.3 13.19 t4.2t 29.54

34. 2.56 2_61

.]5. EtqqNtis pouoi<lct P. R,euv. t0.51

16.

J7. cetunlrk wallichlnun DD6 er sw.| 5.48

18. Hboph4e rhMi.Lt L, 21.0E 5_ll 20.92

19. 6.51
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40_ 1.36 l05t 7.85

41. 1.39
42. 1.t4 7,7 5.14 12 05 29.54

4t. JM hinalnis K-L&Cla&e. 2.56 7.8E

2.46 5.2.1

45. Ia.tua tot@t.a (L.J c.4. M.\. 2.62

2.45 7.1 8_89 2.61

MottcMo .hMomilo L. 2.56 2_46 2_61

48.
l.8E

50. MeltlotB oflicinale (L.) D.!. 2_45 4.92

5l_ Metuha l@zifolia (L.) lt'tds. 24.t9 13.71 ll.2l l.l04 22.51

52. WEana .l.xa$ Royle. ll.zl4 6,56
5t. N8turtitd olliciwk R. Bt. 2.45 8.05 l8 79 12.09

54. 5.6 2.46

55. Pot@sia nubrola Plffih d Clfle. 1.1 524
t6. Phnqnite! k4*a (\eE.)'ln dsr.rd. 8.95 2.56 28.2 26-44

51. [.2 6.98 2.46 2.62 5.21

58. 13.66 2.56 21.57 6.51 1t.84

59. 5.ll 9.8

60. 6.94 2.62 8.14

2_45 t7.61 15.45 5.41

2,46

63. Ra,@ul6 lobalu !.n4.x Cm. 2.45 2.56 524 6.91

iosu v,rroe Vall q Royle 7.61 5.1.1 9.97

65. 6.5 25.01

66_ So/t @P,o/,o (Sn.) Rich. 5,6 10.56

67. 5.85

68. Sz/vr'a ,rrEolo Wall * Sret. 12.54 6.56

69. &rempl.ctu ,tdzlis (Schsd., P.ll& 6.51

70. Scnpw planifoliw Caiffi, 2.56 5.14

1t. Sadiorlduea (R.t ) Tdn cx S1e!d 2.45 5.48 2.62

72. l.l5 2.56 2.45 2_62

11. 5.21

fauffi( dto(a Roxb ex Roth, ll.2
15. Tot@cun ofrcinate w.tEr. 12.51 10.27 9.85 7.85

76. Io.tlit 4rw66 (Huds.J LinI. 2.46 2_61

11. t1.69 t8.34 t1.69 |].82
2.61

19. 10,69 12.15 10.47

80. 6_32 9.1 541

8t. Typha annsara Bont & Chtrb. 9.41

82. Uni.ulatia awtuht F:Br 9.41 1.98

81. 5.8
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84. V*oni.z a@galts- aquric. L, 2.45 2.56 ll.2 2.61

Fig. 2. Cluh Dodrcerd tualyrk 3howing rwo 2 si.ron or 5 aqu,ric @munio
b.&d on rv (Loporhe vrlc) i! Manu VrlLy, Dij.icr Chit.l.

Fig. 3. Dcrod.d Co@spord.ncc A!.lysi! of 5 o4unic comuiies h Mstuj V.Ly,
Dirrrid ciiEt.

a
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4. Jtn*P t,lgnlr. e NBt tdlM.oimnnlty
Alons 2250E-2350n altiiud. this conduiry had 34 splcies (Tablc 8; Appendix

4). Jucus @thulalus \tv . 32.05), PhrugkM ,atra (ly . 28.2) 
^d 

Ndtuttin ofcirck
(lV. 18.79) doninatd. Eqrtrarm tM*simtm, Eptlobih hitsrtrk, t/qonica andsatis-

dqt ko. Mentha lo"sifolia Nd Triglochtn pal8bh wrc .o-doni@ts. The w1er deplh

b6rd wa l0 cn. Tablc I I shos th.t th. nuddy $il ws smdy lod eith 2.4 %

clsy, 40.0 % sili ed 5?.6 % .dd. lr also had 1.79 % orgmic man{, 7.00 % calcim

@bonale,0.089 ppm dr.osm, 10.58 ppn phosphorus, 133 ppm pollssiD, 8.0 pH. 0.06

% el€ctricd o.du€tivny md 0.025 % bul solublc salis.

5. Eq utet uh-J tu. ePh Ng 
",irai 

c66$lry
Of dE I I slei.s !t 2220rtr-2360d sltntn , Equbetum runNtintu (lV. 29.54),

Jw6 qlicrlata (ly .29.54) M PtuaSnires larla (ly . 26.44) donitu&d th. h.bilal (

Tabr€ 8: ApFndix 5r. Mehtha lonsihlia, Ch@ sp. Epilobib hns!tua tilotiun
rcpe$. N6tu,tim oti.i,sL ttd Pla,t.so Njt wE @-&njmrs. 'nE @ter de$
mined 5 o. Thft wd 2.3E % oBeic man r, 10.50 yo cdciM c.rnonrle, 0.t 19

ppn .iE%.a ll.l5 ppm dDsphour 190 ppm poLsiM, 8,1 pH. 0.2? % elaldc.l
@idudivity ad 0-086 % lorrl elubL salrs. Tb. loamy soil hrd 20.4 % clay, ,t0-0 % silt

a 19.6 % erd (TabL ll).

wl€n tu dara a $bj..r.d lo dBGr rElysi3 (Fig. 2) dd Dc,A Cis. 3), il B
sn that all rhe comuiri.s ep.!.r.d liom mh orhd 6 they s* plac.d fd away

non each oliid. They n ithcr .lBt d @r gru!.d in &y My, This niShl b. dw ro satl
tuple size wilhin this hlbitsl. In M6ruj vall.y th€ wr.r bodis e few ed rft.

B. Y.g.rrrior of footbilb

Ihe vegeiational componenr! of6e plains srd foorhills is rabrlat€d in

Table 9 Appendices 6-10). Tl€r€ are tollowins 5 communilies in $e fooihith.
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L nh.wA,rhbieEphaltu @6btmg
Thh connuniry conlislin8 of 35 spaies woe pcsnl 2250m.2500n altitude

(Tabf.9i Appodix 6). The domirars N.t Rheun emdi (tv.27.2),1 .nisianaitina
(lv.26.E6) a$ Ephedrd eerodia@ lIv.2t.97). yqb6.un thapsw Tan@n .tioica.

Arteniria berilblia, Attngalu psiloentos ttd Rosa e.bbiaru w.rc co'doninmis,

Thd. w.F 2.13 % oGeic mat r,5.00 % c.lcim cd!o@lc,0.106 ppm nihogo! 20.59

pPtD phosphoru, I 14 ppn porassiM, 6.9 pH, 0.14 % el4t icd @nduclivig md 0.0ai %

toul $luble solts, The sdy loam rcil ws composed of 5.6 % clay, 42.0 % sih ed 52.4

2,Sophoto-Salvb-Hippopht co6d itr
This ahnuity had 58 speiq @urrcd ber@n .litud. of 2290n-2410n

(Tlbre 9; ApFndix 7). The domimts wE &prol, ru//,r (ry - 25-91), Salvio .tbicola

{rv. 16.12) ed Hippophae fiad"oide! (rv. 13.42). ,+tenisia scoPatia, Kochia

prosmto Nd Cnicu bek.dicts weG co-doni@ts, IIE sil lexture M sddy loe
wnn 3.6 vo clay, 36.0 % silt and 60.4 % snd. h had 2.13 vo org&ic matt r, 5.50 %

qlciM carbonal., 0,106 ppn nilroSa, 52.05 ppm phosphorus, 171 ppn PolassiM, 7.9

pH, 0.20 oZ elecrrical otrductivity and 0.054 % lot l solublc aalts (-tabl. I I).

a, Sopho tuCdp pa.l'.su c hd t h @bm$lrl

Along 2320n-2420n .ltihlde ihis comunity hrd 4l sFcis Gable q App.ndix

8). Sophua m|is (rv .3623). C.pp@is tpi@a {v - t6.U\ .r\.t sac.haM tpo,!@M

(N. 15.95) w@ donirml. Ih. @-donimts included,l/r.h6ta tcoParia, verbdcun

rhdpst!. A .nitio btqiJoli' ed Haloxtlo" 8rfrthii. TIE eitl wtdy lody had l 6 %

clay, lE.o % sih dd ?8.4 % sa!d- I had 1.79 % organic malter,6.50 % calcim

kbonde,0.089 ppn Dlrogen, 55.77 ppm Ph4phoru,23? PPn potaisih, 6 5 PH, 0 20

% chcrical miduciivity dd 0.064 % tolal soluble salls (Table I l).
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1. E i'pop t d.-Cn i. eM ! d. ui. co6\tfi.r
This @nnuity @nsGt€d of 49 species whi.h @cwd along 2200m-2400tn

(T!bl€ 9i App.ndix 9). Hippopha. rhad@ide! (lV. 17.54), Cdirc beEdictB (lv-

t4.18) 8d Mtri.atia .l.ga6 (lv. 14.78) wde domin&is of ihis @mmunity. .4oNo

webbiana, Chon&i a AtMiNa, Equisetun ronosikun dd El@agaa orCuttilolia

t'@ @doni@rs. The saldy bm eil .osisled of 3,6 % chy,42,0 % silr 6d 54.4'/'

sd. Thm w.rc 2.27 % orgdic nan€r, 7.00 %.alciw cdboDt€, 0.1ll ppn nitogcn,

56.91 ppn phosphotu, 142 ppn por4id. 7.5 pH,0.2l vo elcuical @nducdvity ald

0.067 % total $luble salrs (Table I l).

s. E I a. o sa ur-S dl ix.E bp op h@ comnwiv

lris coJmuity @sistins of 54 sp.ci6 qhich a.u.Fd alona 2260n'2150n

allnude (Tabre 9l App.ndix l0). Itc dominant speciB seE tlardsra onsustifotid (tv

18.J3\, Soli, acnopbll|a (lV . l7 ;18) ald Hiryphtu rlan@i.les (lv 17 2l). Wicuia
etega8, Clendis dientalX, Plartaqo ldn,olata sfi ColMogtusiis per.loPhtagnit.t

l@ cononiM$. Ih. eil had 1.65 o/o orgaNc mattc., 12.50 o/..Elcium @bonale

0-082 ppo niuog€D, 13-44 ppm Phosphoirs, 133 pplD Fllrsiu, El pH,020 %

elecrftal conductivity dd 0.064 % blal sluble salis TlF eil iexhe consisled I I 6 %

clay, 14.0 "/o silr ard 74.4 vo sd Sjving lody sd &xnr GEbl. I l)

The clsi.r dd DCA and,56 (Figs 4 & 5) shosEd that all the five omwiii.s

dillred Aom each other wilhoul havns dy dwiation. Thb nidl be due [o Yaiatior

of hlbitat in tms of.dlPhic ard biodc 6cloF.
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Fig. 4. Ctwcr Deldm$d AtatFi! of 5 oE$uiti6 of f@tbilk bos.d d Iv
(lhDotucc vdug i! Mastlj vall.y, Districl Chitzl

Fig. 5. D.tr6d.d Cor€spond@ Alatrsis of 5 pltlt @muid6 of f@thius in Matuj
vdlcy, DilFict Chitol.

e
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Talle 9. Iv dB of plalr spei6 orD.y Plaii .nd foo6ills in Mani v.lLy,
Disi.id chird-

ssH scs HCM EsH

lbutil@ bldztud H@hgd A.P'i.h. 2.1

2. 1@ ult tn 1q846 Bo'^bti.
L //,/rd ardttu (Mill.) SeinsL. 2.N6

2,C6

5. A@holto sroctl5 tl^d & l,lu. 8.6

,lriwwi@tliBl@.. 5.15

,14 b tt hivi.lisitu ll.tu^.| Dta. 5,9E

3. Ad.nbb ht*fulb W.ll d X. 12.48 2_51 l0-tE 2.1

26.t6 286 9.3

10. 2.36 2.94

Aa.nBp !.opnia \Ntlda & Kit 1.4t l.l,l2 l4 6l 5.98 9.3

t2. Ll5 4.89

ll. ,ti@al6 Ntbrtitw Fale d Sa,}i', 2.t6 23
t*azola Nifu.@ Fiell', 12.t7 293

15. 2E6
l9l 2.36

Btonw williw Bllt . 2.1

13. cala@tit ovld@h,ent6 lrtll. E . Kere. 9.22

19. 5.37 3.91 2.98 5.71

20. 5.15

21. 9,12 3.37 4.61

22. chsil.w d.0.so (Oliv.t ) Powv, 2.98

21. chn t*illa @tMM,Ai.i. t4.02 2.1

Cic.r wdhn M. Po..u.
5.93 6.91

t.l5
21. Ll5 2.86 5.9E tJ.17

23. LI5 12.51 14.78 4.61

29. I l5 5.98
6.lt 4.tt

lt. 2.94
'12. CanBt bon@idu rL.\ Cqqti* I l5
ll, Corlzo @nar'?66 (t ) Cdquisl. 2.46

914
15. cotMastq mkxopltlld tvrl dLind. 2.51 551

2.57

\7. CtueN w@XaC.Keh- 2_57

18. CNtolno ptdtoto Rdb q D.Doa. 151 2.98 2.1

2.98 2,J
2.36 2,98

CwodM dxfi'Iu tL) P6 10.31 2.94
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42_ Cvozl'atm lMoltuRoylc.
2.1

Dichanlhiw MtLaM F.63k. S6rf. 5.15 2.86 2.93

147 2.98
2.36 ll.t3 t3.31

2t.91 2.57 8.87 ).98
t.t5 298

Eaw.rd,mi'MDGf. ll.l8 2_t

50.
51,

l9l
51. G.rtutw ||allkhiuw D br d SN.a. 2.1

54. l02t 10..18

55. l.t5 2.N6

2.86 2.98

57
58. H,/oa-ld ,,ttnri Noq ) Busc o Bois l0l5 2.57

59. 13.42 17.58 n.21
5.93
293 4.61

62. 2.98

9.65 2,57

Xrchn qattate lt.ts.nttr I l5 ll.l2
Kruttni,n|laehc oida(t-.\Geld.n, 10.41 2.51 2,N6

3.15 3.6

La@ @tca lL.\ c.t\.M.y.
LEr @ in in@ (L.) s.lni.I 2.57

2.98

t0. 2.51

71. 8.54 2,51

12. Matri@io ai*i{tunb Icn.) Dc, 2.51

1!. 1.26 2.57 2.3

8.1.1

75. Iklilotw ofllcitule (L.) &i t.42
16. M.'tht t@slolb rL.) Htdi 9t7 2.86 3.93 2.1

14.78 15.?6

78. 2.86 2.1

19. N.Nta lNiztu (D Don.) Hnd M@, t,58
30,
31. Nwtu l@h6othiz.86llj. 2.57

31. otdt tu hnbda la'A.t B.$s. 2.57

u. Phranik! reta (Re) Tri.x Sr.!.t. 8_98

35. Pituia ihk2$hitu (Li sttu a 8rdd.
36. r0.18 It.27

6.25 2.94

88. 2.98
39.
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27
91. 2.1

Ptlidb starnalotus Na.\ Bois. Ll5 2.51 2.3

93. X/re .,'od, w.ll .x Mchs. 21.2 2.57

l6a wrDi@a w'll .x Royl.. |l.54 14.58 571
2.t6

2.93 4.72

91. t7.78

93. &/a aoe'roia (Sn ) Rah, 578 t.42
S"rIa nlrrdl" Wall .x S*ocl. 16.t2 4.2

S. to oh u I d id !.vo t i t P.M. 2.86

t0l. s.rek droa (R.E ) Trii .r SGud, 8.J8

t02.
l0t. 2.93 6.91

Sorror @l/{ {Royl..) B.r.t. 5,J1 ,t.91 36-21

t05,
Imu did,& Rdb d Roth. ll,4l 4.2 4.18 9.45

107. f@Mn ofr.nal. w.Vr. 5.15 5.93 2.3

103. Iuil6 mBB Otunt ) Liar, 2.1

IlNlpnitun wwhn lL) wn'dg t93
l,9l 293

lll \.17
l12. 2.\
nt. 2.93

4. 2.\
5. t5.98 5.53 |l.6l
6. 2.1
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C.Mor iin e rlpinc comnunitid

Tle veg€tation of uphill mountains including alpine regions is

chd&icriad by d!1a giva in Table l0(Appedices ll43).

l. Sop htuR h. r 64 alottlo n.ob\Mttr
Thh omuity had 25 eFcies whhh oeurEd al Masluj along foodtill betNed

artitud. of 2325o'2425D (Tlble loi ApFodix I l). Ibe dohi@ts sw sophoru kolth

\tv. 46.25), Rh.un eno.li (lv- 3r.69) ut Ealory'lu stilithii (tv.29.65). Lactuca

vininea, Ctunopodiun botrys, Poltgo,m pbbjun .tn henkb beiJolia qe cc
donimls. Tle sil h.d 0.59 % orcaic naftlr, 10.50 % calcim csbonate,0.034 ppn

nitrogen, 18.00 ppm phosphoru, 140 ppn polassiw, ?.5 pH, 0,16 % .l@rrjcal

oduclivity sd 0.051 % rot l sluble satts, Thcrc x@ 6.E % chy, 28_0 % sitt ed ?t .2

% sd m.Lins l@y.$ndy $il(Tabtc l2).

2.,4,Ln1sln-Sophor.-Eph..lru @nE ity
This @muity had 15 sp@i6 whhh @cured atong nid hiu ar M6ruj beiwm

2,r406-2620n arriMc (T.ble ro; ApFndh t2). A aisia ftop@ia (tv. 52.42),

Sophorc noln (w. 46.74) {d Ephedrc sewdiud {tv. 41.t3) wd€ domiodrs.

Hatoslon gillthii, 8rcm6 eteilLin8, Echinops echirct6 Nd RheM edodj we @-

domiMr' The sil hrd l.l8 % org&ic Darcr, lO.?5 % cdcim carboDr., 0,069 ppn
nitoSd, 15.00 ppn phGphorui lO0 ppD porasiw, 6.E pH, 0.07 % .lcuical
condudiv,ty {d 0.022 % |olal elubl€ salrs 'nr€ sfldy tom eit had 8.8 % clay, 30.0 %

sil! ed 6l.2 % sd (Tablc l2).

a, A,r. dit lo tnict.i dJ u itv s 6bbotir!
nft comuny consisled of12 sp.ci.s which occu,Bd.r M6ruj alolg lop hill

belw.cn oltilude ol 2?25m-loo0m (Tablc ro; Appendix ll). The connuily M
dohi.^.A by 

^tenisia 
Mritu (1v. 3t.02), Monicda ditcifqnis (tv. 29.97) ed

taNB ewtsa (f v. 25.%). Sora wbbi@. Trtutryrpetu@ Mni. ciel
Mct4 hun, tnstida crtu,tha tun Neptz parhenn w€rc codomimls. Th. eil
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conrained 1.00 % oigdic ma&r, 10.00 cdhiw C&boBt ,0.050 ppn nihosen,20.00

ppm phosphoruq I 50 ppn poolsiM, ?.6 pH, 0.l8 % .l.clric.l coidwrivity ed 0.058 %

tot{l $llble salri T1r. tcxruc conp.*d ot 2.8 % cldy,24.0 % sih ed 73.2 % sd w
bmy sdd (Tablc l2). nis @muity *!$ udcr hid biodc F€slurc due !o tuel wood

4. r.r!k-ilr.&Xar.orrDity
'['is ombity had 22 ,Fci.s that o4utrcd slong timbq lirc at M8n! betw.m

altifud. of l0r0n-3100n (T.bl. loi ApF dix l4). B.ttlo titis (ry. 52.1), LDer

otie"tale (tv.3).77) ad Rota v.bbim (1v.23.55) wc domiMr' c,@l

tun@tlw, Rh.m enodL tlrkti.la ctna ha utd Swrtia sp.ctda r@ co-domimts,

Th. eil *6 erdy I(m with 0.E5 % ol8&ic Mtiq, 10.25 % cd.iw dboBle,0.043

ppn nirog€n, 21.00 ppn phosphou, 160 ppm porr$im, 7.5 pH, 0.22 Tc.letrical

@ndNnvin 0.070 % toi.l solublc s.lr!, 2.E % cLr 46.0 % silt ald 51.4 % $d (Tabl.

l2). Thir @Mujty fag ovdg@ing rnd scrt fixl w.od 6ll6don.

5, Srbd!-r.r&rir-l6r.oDDollly
flis comuity vitb 25 spei6 a |g8niz.d at MiDgm-l bd*M .triMe

of2230h-2525m (r!bb l0; ApF.dir l5r. Salvia ,ubhola (y . 423l\ B.rbdis lrceun

(l't.40.t4) arA R6z wbbia@ (lv. 10.49) wE domiMl$ wni]c Echitups e.hirctu,

e@phdlm laeoalbu^ ai Colan%Bnit pt u.loptudgnit.s w @-n@intns'fte
eil had 0.69 7. orgeic h.n r, 10.00 % c.lciw dboEG,0.034 ppm niiroga! 14.00

pp6 phorphoG, 170 ppn pobssiun, 6.6 pH, 0.05 % .lcctlicd @nductivity .d 0.016 %

roirr $lubl. salrs. Th. loil had 2.8 y. c|,y,5O.0 % sitt tt 47.2 yr s.ad witb edy bm

6. Sap t o tu-.4suo gtl eB.. b. ttt @6n$nlty

This @mbity oisirtlr(l of 14 3F.ie at Ming|m.l .lone nid hills betl|@

artitude of 2320D-2550m (Tabl. loi Ap!.ndix 16). The doniml6 wrt Sophoto mtlil
(lv . 58.29). AsnaSal8 ptilocenltot (ly. 43.39) ed Betberts lyctth (lV. 25.36). The co-

donilMts w.E Echinops echltutu, Atiagolg oaberctiaM, llqrnbiw rdgte dl
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Rosa webbi@. Ttetev$ |.01% orgeic mn r, 6.25 %.dcim @tDnare,0.051 ppn

itroge4 15.00 ppn phosphoNs, 120 ppm polllsiM, 6.5 pH, 0.06 % ehrical
conductivily ard 0.019 % tord solublc el6. The soil *6! lomy sd with 2.8 % clay,

20.0 % silt ed 7?.2 % sard (Tablc l2).

1, G nap hal @Nepab Mob L tu L.om6nlry
A1 Mnagrm- I rlong lop hills b.lwefl altilude of 2640n-2915n dis commmiq/

had 22 speies (Table roi App.ldix t1). Aruphalun tmeo-albun (l\/ 48.M), Nepeta

pautwii (tv.35.57) 8d Maticatia tlitcilomis <ly.32.63J *ee donimts. The @-

donitub included &,arla sp. Junirytu dceba, Xheuh .dodi ud Ribet otirttole.
'IlE sil fal@s ircludcd 0.48 % orgmk mat.r, 9.25 % calciM @boGle, 0.024 ppn

niftogo! 20.00 ppn phosphoN, ll0 pptn pota$im,6,5 pH, O.O9 % electical

ond@liviiy dd 0.029 % lolal soluble rdls. lte o.xld @ sdy lo@ wirh 2.8 % clay,

40.0 % sil &rd 5?.2 % sard Gable l2),

a. EpilobilatRh.@MrEicuia Mt nttr

This onDuity possscd 23 sp..ia !t Mi6gm-l n@ timtq li!. b€rwetr

alriru& of 2935m-310{h (Tabl. loi ,A.pp.ndix l8). Th. dohiMts w@ f",lorilu
ms8tdotiw lJv. 6).1)), Rlpw enodi lly.39.32J 6fr Manx@ia discifunis (N_

26.9J. Ar.dE@ sp, Aristida .yMntha ed ODr,, d,&tu ecG @{onimB. nrw
weE 1.65 % ory&ic mans, 10.75 o/. calciw ceboEr.,0.082 ppn niros€4 25.00 ppn

phorphoc, 210 ppm potsiM, 5.3 pH, 0.09 ./o .letrical .onductivity ed 0.029 % lotal

$luble sdts. Th. eil M silt-loM wiilt 0,8 % clay, 54.0 % silt snd 45,2 % sd (Tsbie

t2).

9. Ro tuA n. n b io-B* b a b.omnDltr
-Iris @nnuily had 14 sF.ics .t Mingam-2 alone foot hill betw€en attnrde of

2400d-2710m (Tablc l0; Appqdix l9). nE domiMB were Xosa -ebbktu At.
46.81), Artenisia bwiJolia (ly.44,59) sd Bqberis lraw (tv.30.83)_ Ephara



l0l

swdee, Ju'tptttu d,,ba, Col'@ pa,,,a',/l kttat ,,//,dttt d AWn
ld'6drc s,n oo.dmld. Tt ro nd 0.t2 * qrd. De, l3J0 t6 ddm
od6orr.o, 0.041 F litotE, l5.m p dodaq 100 fF !oc..i6, 7J Cl ol9
9t .h.tiql codrdivity -d 0.061 X el .oblL fr. Ib Dil fir L.ry{.rd sl,h

0.8
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Tabl. I l Physiccchdicil f.$ws of eih ofaq!.1ic ad foothils plet
6muiti6 fou in Mmtj valley, Distrid cbitd, PdidD

\1t)

silr

MHT lla

MET 1t.25 0.t It

MSP t6:5 9t 120

l3l

EP ?.t3 0. 9

|l4

2.tl t7l

2.27 1.5

lll l r.6
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T.bl. 12. Physico.hqic€l ft8nr!3 ofsoils of nomrin ard alpinc planr

cdnnuiriG of Mtnuj v.llcy, Dislricr chir.ol, Pa&ist&.

(e6) PH

1.33

0.t3 1t.2

2l.m 0.22 t.t
J. SBR z.t

t,0l t20 t.l

GNM

0.0D 210 1t.2

lr.m

I t_2t r.0l

UR ,t0 0.0.!2 2.4 61.2

0.12 2.4

cBE t.r

0,1I tt,2

t?. l.?0 130 0.12

It. r.tl

2.t

2t, l2,l 25,71 0 Ll 0.1] 9.2 t3.0

22. t.]t 6,1,13 t30 Ll 0,012 23.0 64.3

ll:
l3,37 |l5 t21 t.03 t2.0 tt.3



!ll
0.ort 16.51 r60 8.t 0,02, ll.2 !20

2t,67 9.2 16.0

lt5 52t

r r.2

t20 92

2tl0
J2. t0,5

0.cr5 20,00 130
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r0. E p h. dm-Mt bieiG,r @ th dido, coDal'nltl

This comuily ale had 14 spei6 ar Mi6cm-2 alors Did tilb b.twcn

altilutL of 2720n-2860m (rabk l0; ApD.rdix 20). The .lomiMLs l@ tpred.a

Equ.liatu (l'1. 58.81), Mat c@i4 dhci.totnb (tv. 5t.46) ttd Acahtholihor

tongb.spun (t\. 44.04). !4rteuisio breifolia, Codohopris ct@tidia, Atnasolw

psil@fircs ad GnaphalM hneo{lraD wcrc co{oni@ls. The sil @at jrcd L03 %

orgdic mn r, I L25 % crlciu @bomlc,0.05l ppb nihogeA 21.00 ppn phosphotu,

150 ppm pol4rsiM, 7-l pH, 0.06 % cl@1ric.l c@dErivity ad 0.019 % roral $lubL

salls. Tl| eil rcxtumr M sndyloM enh 2.8 % clay, 50.0 % sih &d 4?.2 % end

(Tablc l2).

I l. Ep h..l.b J m ip. r *R6 o @n a$lrl
'Ilis @hmuity had l6 sp€ci$ .r Milagam-2 rlone lop hills belwecn alrirudes of

28?0h-2950m (Table l0 r+.f,rdi'x 2l). Eplvdra gqmliw (l\. 4s.46), JuripeM

erc.la ltv. 45.3q dn R6a vebb,@ (lv. 33.34) wre domiusi whiL A ehitia
nutim, Gtuphalw haeoalbud, Codwptit cle@tidia. M.bic@id .lis.ilomit ud
rti,ter orte,rdL wcrc @doDiMts Th€ eil posrscd 0.55 % orgeic mard, tO.5O %

calcim @bomte, 0.027 ppd niroge[ 16,00 ppm plo6phorus 180 ppE pobsiur\ 7.4

pH, 0.10 %.r.crrical condEtiviiy ed 0.032 % lorst $luble salLs. 11& soit wirh 2.8 %

day, 34.0 o/o sill &d 63.2 % sdd i€pE&nrcd sardy lom lexrft (Tabt€ t2).

17, Baald-Sdk-RM .@bt itr
Tlis @m6ity osisled of 15 3p.cics ar MiDg@-2 !d iimbd tioe bdwn

altiru&s of 298mJ100D (Table l0; ApDcndix 22). TIE .toniMrs ttutuded B.tula uitis

0v. 4.02), 34lit acnoptttta (Iv. .44.93) rnd RM rebbitu (rv. 40.03). ttu
loaSiJolib, Epilobitn hnstun. PoIWM q. sd Juiperc .rcelsd wE cv
domjndrs The eil had l-17 % o.gdic manlr, t0.75 c/o cjlciu ca6onaE, 0.05E ppm

n'l!og.n! 18.00 ppm phosphoru, 200 ppm porasim, ?.0 pH, 0.12 % .lc.ric.l
@nductiviiy dd 0.038 % toial solublc salts The soil @ sdylom wih.2.8 % clay.

18.0 % silt md 59.2 oZ sd {TaUe l2).
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13, Chem@iuat-Hakxyloa-E hinop.oEdtntty

'Iis co@uiry w3 @mpos.d of 29 sp€ci.s at Ghd along fftt bnh berken

allitudF of 2200n-2300m (T3blG loi ApFndrx 23). Tb€ .lonindG includcd

Ch.tupodiw bolrtx (N. 47 -2), Hatoqlon gfihii (lv . 4t.)5) ttd Echihops .chi@tB

0v. 22.69)- r1r o-doniMts *!!! Cappatts spiw. Sopho@ nottis. .4tqinz
breeilolid ed An.hisia *optid. Thc sil had 1.03 % ol8@ic nafler, 14.00 % calcim

@bonalq 0.051 ppn nilrogcn, 16.00 ppn Adphorus, 150 ppm porassih, ?-l pH,0.2E

% elstrical @ uctivity dd 0.090 % total $lubL sdts. IIE soil rc wdyl(m wirh

6.8 o/'.by,44.01/' s tt Nd 49.2 % sd Glblc l2).

| 4. R o t G Ep he dtuA 4&i'ia.onmttlt!
This comuniry {ith 4l sp..ica *a prcsn1 in nid hills al Chm b€l@n

aftitud.s of 2480mj000n (Tablc loi App.ndix 24). Roso vebbiM (tv. 12.67),

Eptuaw setediM llv.11.59, &d Att.hisia brerifuti4lN. 24.1) w€ donimrs.

Nepeta paulsni' Juniperc dc.lsa, F.rula j@rht aN Nrn Papilio@ st. 
^d 

wqe

@-domiMts IF eil 66isi.d 0.E9 % or!&ic h.n!r, 6.25 % calcim cartonat, 0.0114

ppm nitbgcl! 19.00 ppn plF+honrr 200 pth pdaim, 7.0 pll, 0.09 %.ldtricd
@ndNlivity ed 0.029 % |o|'l elubL slts. Th. eil B l(@y snd wirh 4.8 o/o clay,

l8-0 70 sih od 7?.2 % sd (T!bl. l2).

15, Po lr gn M Ep he,ln- R h. M @brrnlt !
This @mmuily comisi€d of 3E spehs llong lop hills ar Chm beiwed altiud6

of 30r0D-3500D (Table l0; App€ndix 25). Polreohatu ahcL\ljIolitft (ly.30.41),

Ephedtu seta tiM (tv. 28.13) ttA Rh.M ekodi (ly.20.35\ weE donindls ,4trxida

cr\co{ha, Ribes orientale, Alenisio breeihlio ttd &rophubia sttuatii were co-

doniMls. Th€€ vft 1.50 c/o orgsic nau.r, 10.00.2 caldu @bomt , 0.075 ppn

lil|ogq 22.00 !'pn phosphoN, 180 pp6 pottsiu, ?.1 pH, 0.11 % .letdc.l
ondwrivity dd 0.035 ./. rol,l elubl. sdls. Th. sndy bd lexne @aisred of 10.8 %

clay, 34.0 % sil ed 55.2 % ed Cr.bb l2).
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16. C hd-A ti! fitETr i. h oLpt b @6buii!

Al Ohm I@ iimbd lirc betsren allitud* of 3520m-3900n lhis @muity
had 2 r sp@i6 (Taue loi ApF dix 26). TIE domimB ircluded C,cet tuda,uh@ (\ .

45.7). Atistidd .rruntha (tv . 42.76, Nd Tticholepsis tibeticd (Iy. 32.74). Acdhtholihoh

ldgitcawtu, Trehyspemn Mi N.Nt4 patbenii 6d ,lc.ntholino, sp, v@ cq
dosi@$. Thc $il had 0.72 % orgdic Ddncr, 11.00 % calcim ceboMlc,0.036 ppn

nitto84, 20,00 ppm phosphorus, 160 ppm potasiulrr 6.6 pH, 0,06 % el6tricd

@nductivity ed 0.019 % loial $luble salts. Th€ eil6 sdy lom with 0.8 % clay,

32.0 o/, silr ed 6?.2 o/o sad (Table l2). This mmuily *6 under heavy grding

11, CappariltAttupheErruhB.omnlty
This comuity 66is1cd of 22 spci.s al ChlMtnd Pas alons fool bills

betw@n alrnud€s of 2180n-2480m (Talle l0; ApFndix 2?). Th. doEiMls in€luded

Capper; spiwa (N. 13.11), Attuphdis spiw (rv - 30) nd Ftqiw rmthorytoides

(lV. 28.4). Attebisio brerdolia, Junipet8 excelso, Chondri a gaki'ed 8d AliagatB

priiocdrt$ \re @{omiml9 Th€ eil h.d ).?0 % or8eic Mtt6, 6 54 o/. c.lcim

carboMte,0.090 ppm niroso, 54.80 ppn ph6pbo$, 130 Ppn Poltssim, ? 4 pI'I, 0 12

%.ldricsl colductiviry ed 0.049 % tot l slubl€ salt! The sil wilh 6 8 % clat 29.0

% siti ed 7l .4 ./. sd showed lomy-sd r.x$t G!bl. l:,.

lE. Att dp h ab4 oton.tnqlqt'rtt .d6rrrt!
Ninetc.n ai Chundkle Ps betqeen altitud.s of 2540n'2660m (Table loi

App.dix 2E) had€ thb ct)muity. tltophdis spiwa l|lt. 51.25), cot@6kl

.tmut@ia (rv. 35.85) Nd CapPuk sPiMo (N. 31.03) wrc doniMB fte @_

donindts included t r.4a g.tttlidna Halorylor gilithii, JtuiPetB Mkd ad

Coluteo pouh.nii.Ttq siltai L 33 '/' orsdic n nq, 10 70 % cddd c.rboElc, 0-0E5

ppm .iiro8e., 52.00 ppm phosphotus, 120 ppn potssiu, 74 pE, 012 % declrical

@ndelivity ad 0.044 7. lolal elubl. etls. the $il s sandy lo@ wirh E.9 % cltv,

30.0 % sih ed 5l.6 % smd (Table l2).
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19, Coto i &EFA.| entiu- Jua bet.s comdtntrl

'ftis omuity hrd 13 sp6i6 along top hills al ChuMlltq Pa bct\q
altitudes of 2?20m-1000d (Table l0; App.ndix 29) w6 .loniMt.d by cotoredl.f

nmut@id (rv.43.98), A enisia brditolio Av.4tAq 8A Juiperc 6qttu (tv.

44.68)- Eph.drc ge@diana, Rib6 qientzk, Rosa e.bbiM u1d Berb*k lr|lun w4.

codominsls. The soil had 1.25 0/o olgdic natler. 10.00 v. catcim cdboMt , 0.052

ppn nitrog.n, 22,00 ppn phosphou, 145 ppm poLsiM, 7.6 pH, 0.17 "/o cla'trictl

cond@livity &d 0.056 oZ lotd $hble salts, Th. soil B lomy erd wilh 2 E % clay,

26.0 % sill aid ?4.2 % snd (Table l2). nft co@6jty wa uod.r h.$a biotic ptsw
duc $ tuel w@d collcction od ovqs@jne.

20. R e I tn d-J M ip a eA.t, t t olrtu n.obn\.lty
Ar Chua*nd Ps n@ timbq lin betwa!.lrtud6 of ll00n-3500n tlis

@muily M.omp6ed of l8 sp.ci6 (I!bl€ loi Appendix 30) Berrl4 ur,s (lv

40-14). Jniperu ercelw (lv. 34.82J dA |a,rlblinon lo,grtuWt $v tll v*
donimls, whir€ ,4rr€htr,4 bt r{olia, Roto vebbiaio, Ribet orientale Cotoneast.l

numul@ia @A Ephe&d gercdiov \@ @dobiMis Thc eil *a onpced of

l.l0 % orgmic mand, 1025 % cdcim @bonale, 0.045 ppn nitos{' 2100 ppm

phosphorus, t 65 plln polsiM, ? 5 pr! 0.20 % .ldtric.l @nduclivitv .nd 0 055 % lotd

$lubl€ salis. Ite soil wd sDdy l(m with 2 7 % d.v,480 % silt ed 524 % sd
(Iable 12). This comuiry m undd herYv g@ing p6@ aid q(|.NiE tuel $ood

21. AtE hh b so ph tuEo lory tot.oabwlr!
Son 27 sFd6 ar R6hu .lone f@t hills b.trm altinds of 1800m_l9l0n

conposd lhis commuity (Tabl€ l0; Appendix 3l) The donindir included 'lir"tstd
bteifot r (l\. 4'1.17), saPlva notlk QV. 4Oo4 &n Halott'lon sifrthii lN 18-11)

Th€ cGdomilDb werc C/PParis spltusd SacharM spotttwn Echitups ahihata

^d b.trca vidihea. TIE fiil @Bis&d of I 24 v. oemic manr, 10 75 % calciM

€bomle, 0.062 ppm urog.n, 26 21 ppm phosphorus, I l0 ppm pola$iu! 8 l PH, 0 13



|l6
oZ .ldlrical @dudivitv dd 0.041 c/o loral solubL sdts. Thc $il with 9-2 % clav.

18.0 % silt ud ?2.8 % end *as sndyl(m (Tabl€ 12)

22, AdzDnstt-E hiltops-st.chsld .otulnt r
'nris comuig wa! conpoed of22 spdi€s llong f@l hills ai KoBgh betw"n

altifudd of r880m-2lo0n (Table l0; Appcndix 32) ,'{',erisia s.oPoia (|v 3825t

Echbaps echituts llv.36.23) rrd SacchryM spontaneM (lv 32 45) wo. doninels

Thc co-donimrr itrcludcd $oPlaa tuIx vetbBcw thdpsu. Contuatq

nmmuluia 6l Halox on ginil,ii T1| soil posss.d l.3l % or8anic Faft'r, 10 00 %

c.lcim cdbo@lq 0.065 Dpm Ntrog.t! 64,38 pPn phosphoG, 130 ppn pollssiu' 8 l

pH, 0.10 % .le.trical condwtivity and 0.012 % loltl eluble salls The soil wE sdv

lod with 9.2 % clay. 28.0 % silt ad 52-8 % slnd Clabl€ 12).

13. sophot.-Coton.6t.tfGi46.nn rit!
AlonS f@l hills at Booni b.twen dtitud€s of 2140n-2220n tbjs @muitv

co$istcd of 25 speci.s lTabL loi ApFndir 3l). Illc domindts ircltden Sophoto noUis

(N.35.8\,Coltu6t.t Mhuldia llv 29 68, $d Ftsi@ tuthorrloid$ (tv 22 t1)-

'ft. cGdonilets wqe HiPpoPh@ rhawides' Atteniito bt.rilolia Sacchutd

sp.nt@M. 
^iaphuis 

ptrilolrq N.p.td p.ulsqii Nn Rda wD,ia& The eil ha<t

0.96 o/o orgroic natier, 11.25 % calci@ cdbomt,0048 Ppb niirogeq 1502 ppn

ph6phoN, I l0 ppm PorstsiM, 8.0 PH, 0.1 | % el4tttcd @nductivitv and 0.035 vc roltl

sohble salc. nt eil ws lod with l l.2 vo clav, 44 0 % sitt ed 44 8 % sand (Table

t2).

24, J wtp. |B-SophotuAn n6'b Cnninnirv

tht @muity had l8 sp€ci.s al Pdeal.lodg foothils b'tween alftldes of

2240m-2135d {Tabh lo; Appendix 34). The .lomi.rnt mmb6 w.rc Juwrus ets
(rV.49.19), Soprofa mlli' (ry.4691) zd Annisia brcilolia<lv 4n'$) Hato'vlon

ginihi| E hircpt echinat8, Cotoneaeet nunnul6i4 8d sa.chM spoht4reun wrc

@noni@l9 I'lE eil @nlsi$d 052 70 orSr.ic Mls 1000 % c'lcim c5rbonalc'

0.031 pprn .itrogen, 13.8? ppb Phosphorus, 135 ppm pol6siM' 85 pH.324 o/o
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€lccrical condulility 4 1.03 % total tolubl. salis. 'ne eil re sandy lod witj'

9.2v.chrl2.0%sih&d58.8%end(I!bL l2).

25. Ac o | | hotino d- Ephabctib$ comountt!

This comunily .lso @6is1ing of 18 species al shetur Pas b€tw€en aliiudes

of 364oml9l0o (Tablc l0; App€dix 35) e3 dodimled bv ,'{carrrolinon longi$apw

(rv- 49.51), Eph.dto Eerudiw (v-36.51) ud Ribes orie al.ltv.1t.1r- Artdisio

bt4ifotiL Swqta speciom Atewiasp, Ci.u kennthw, Pot rtilla tupim 8d Rotu

'rrrioe w.!. tr€x1ii domintuc€. ftee was 1.44 % dganic matct,500 % calcium

c.rbonale. 0.072 ppm nitrogeq 24.00 ppn phosPhoru, 100 ppm Pota$i@,6 6 pH,0 16

% dcclricol conducrivity and 0.051 % rot l soluble slls. nr $il with 9-2 vo clay, 24 0

% sih dd 66.8 % end Eptlst d sdy lM tcxlw (IaU. l2). Il|is @Muily fa.cd

h.rvy ovde@ing pB3w and tuel wood colldlios.

26. An ttntiGRNo-Sophfu ..mn\alt!
Thj5 comuily wnn 24 sleiq al Chuiae along fdl hills beted alrilud.s

2looh-2400b Glblc loi Appcndii 16) vs dohidred by ld.nkia b@ifotia (l!.
t8-35), RoM,ebbiatu llv. J4-54 @n Sopln a dollLt (Iv. 3l.85). 'ne @dominmts

ircl\ded Haloiylon gi0ithii, Copp@is spinoto, Cototudstt nmulqio d EPh.drd

8?ra.d,ne were @.domi@ls. 1!. sil had 0.75 % oredic m3ller, 9.00 % calciM

@boD.t , 0.03? ppo nittog.'! 16.51 ppn phGploN, 160 pptn poltsiM, 8.1 pH,0 09

% .t@llicrl @nducrivity !d 0.029 % toi.l elubl. salls- Th. soil M saldy lom wilh

I 1.2 % clay, 32.0 % lill e.d 56.8 % snd (T!bl. l2).

27, A a,t"ievaloqlobAttophci' cooElnliy

nis @mwity @sisled of l8 sp6i6 d fet hils of Chrpoli betE@n tltitud6

2160m-2300m (Iablc I0; ApFrdn 34. nc domiMts Mludcd / edkia breeilolh

(lv . 59.39), Hato'yton stifrthii lN . 35.69) alid A|dpheis spiioro (lv. 3l.36). Thc c0-

dohio4ts wrc Knch.ninnikotia erutoidd, Ephe.lra s*arcliarc, RoM vebbim

Colrko paukeaii ed Fteia6 ezdorlo,ldrJ. 'IrE $il posc$.d 0.62 % olrlnic

Earl.r, 12.50 % calcim cdhoMte, 0-031 p!6 nirbgo, 21.67 ppm phoslhoN, 140 ppi



ll8
pot ssiu,8.9 pH. 1.57 % dectrical condutivily ed l.14 % lor.l soluble salls. 11&

$il with 9.2 % clay, 36.0 % silt aad 54.8 % srld wa sdy lom (T.ble l2).

2E.Artq,itieRotuBub.rh codo irr
At foorhills ofBrcp beiwecn ahilud€s 2280n-2420h 22 sp.cts nad. @nmwily

(rabk r0: Appendix 38), which was dominaed by..{rrezlrta brevilolia (Iy.49.rr).

tota vebbidtu (ty . 46.12) Aid 8qb*ts lt tM (lV. 24.29J.'th. @-donihmls includ.d

Echi@ps echituta, Kt@heriwitoela entoitlet, Cdpptk spinosa. Chercpoditn

botrys. Cototeastet nunnutatia Nd AraphalM lkoalbW.'fte soil osisr.d of0.4l

% orgeic matrcr, ?,50 % calciw *bonliq 0.020 ppn njirogo. 25.29 ppm

phos?hotu, I l5 ppm polasiM, 8.6 pH, 0. l3 % .lar.ical @ndrctiv y dd 0.041 % tolat

soluble slls. nrc sdytody sil hd 9.2 % cby, 3E.0 % silt od 52.8 % end ('table

t2).

29,An dlsiea laqtor-Eph.dtt .N rni|'
This @mnuny pos$.d 18 sp.cie Beg.long nid hills ben q.lrir!d*

of2340m-26r5n (Table loi ApFdix 39). Th. doniMrs ielud.A1 .nL'ia brdifulid
(lv. 55.n), Hatortton srifihii llV - 39;19).fi W*a sqtdjtu (lV. I1.04)_ Th. @
dooi@B @Bisted CototuBt r Mulqio. Kr6lGnitui*atia cqatoides, Roe

-ebbia@ &d Juaip.rc erceba, Thc ioil had Llo % orgsic marls, 8,75 % cdciM
@boM&,0.055 ppm nirosa,44.79 ppn phosphotus, t30 pph pol!$im,8.4 pH,0.09

vo electical condrcrivity dd 0-029 % rolil $lublc lslrs, Thc $il ra\$e ws l@ wilh

tt.2 % ctay, 46.0 o/o silt ail42.8 % sd (Tdbl. l2).

30. tunipwArt bhla1otoa.6r.r cobDuotty

Al Pove! alodg roor hills bcrslen ahitud.! of2460m-2660m rhe comufty was

conpoed of 16 spdies (Tabl. l0; Appendix 40), which ss donin tedby Junipetus

*cdsa ltv. 44.69), Anemhia bt.ydolta (tv.31.74) 
^d 

Cotoae$ter hrnnuluia (lv.
14.84). Th€ co-dominmts werc x.,osd e.bbltu, Ephe a gqndim, Astugdw

Filocehtos, Colut a p4ukekli @d Bqbqit Ittitn,The siltad 1.20 % oreeic m1l€r,

10.00 % calciu cdboture, 0.050 ppn nirogcn, 16.00 ppn phosphorus, ll0 ppm
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polassim. 8.1 pH,0.l0 % electric.l conducliviiy &d 0.020 vo roul $luble salls. DE

eil wilh 9.2 % clay, 40.0 % sill snd 60.5 '/ sand w4 smdy loM (Table l2).

3l. Eph.tltu-At nbb-Junlpc.B @6nnltJ
Eiehreh species conposd a .omnuily al wdun alotg fool hills berwen

allitud* 2520m-2600n (Table loi Appendix 4l). nl€ dominmt ncmbss included

Ephed'a sda iana (tv. 39.51), Attenista brevihlia (N. 15.221 4d "\nipet s *Nka
(rv. 33.M), while the .odomiMts w Coluteq paulsenii, AttdPhuit Wifotia,

cotoneNtu nwnutstia $tA Rosa e.bbiahd. Tlp soit htA | .40 % orSaiic man6, I L20

% calciM @bonale, 0.040 ppm nitrog.r! 2t.30 ppn phdphorus, 140 ppD polas$@,

7.1 pH,0.09 % eldrricd oddlcdvny ed 0.040 % totlt $lubl.3alt!. Ite soil wa sndy

lom with 9.5 % clay, 44.0 c/' rih and 62.5 7o end (Tabl. l2).

aL Colon 6Er-Bob.r&A,rdrlt/,.MB$lt!
Coto@Ntet nMndoi. (lv. 45.16), Eqb.tis lrciw \N.41.69) nd A mina

bneihtio llv.39.E7l dnidt d a @muity of 16 sFci6 .! Gh&i! rlona f@r bills

berwi .l1irud4 25E0m-2800m (t!bL loi Appcndix 42). ioru vebbiM, Jniparc

scelsa d\d Ribes oti."tzle wF co{omi@rs. Th. cheoical f.d@s of eil imlud€d

l.l0 % oredic mnd, 14.25 o/o cddu @td3q0.020 ppr nnrog€n, 10.00 ppn

pho+h(m, 160 ppn lDtassiurl! 7.6 pH. 0,l0 % d*ltic.l @nductivity dd 0.0]5 % loal

solubl€ srltl. 'nte eil B sdt l@n with I0.5 % cl.y, 40-0 % si[ od 65.5 % md
(Iable l2).

33, Ep,..I tu-J u t 4'., 64 i. rB b s@Darit!
At B@ghill Ps betwen 3060m-3100n allitudes 14 spdies hade a omuiiy

(Tabh l0Appddix 4l) rhat was dohinar.d by Eplp.!ra gqat.liana (tv.46.44),

JMipeM qcelsa (ty . 46.28) ed tttemtuia bt tilolia \ty . !6.2). Rib6 oiehtote, \o!o
webbia"4 Ataph*is Wihlio ttd Elppopho. rhakkoldu er I .o-domituls. Ite soil

had Llo % orgdic mdld, 10.00 qlcium cebonale, 0.035 ppm nirrogen, 20.00 pph

phosphoN, ll0 ppn polsliun, 7.1 pH,0.15 % dect cal @ndudivity md 0.060 % total
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soluble salrs. Th. eil eprcscntcd udy l@ rdhft wirh 9.5 % clax 45.0 % sitr ad

v.scr.tion is lnc E0cdon of @logicd ddi$oE of ptar ad ods @rc
of d e4 V.gerarion srrucrw deFrtds upon lhe Fevailing €wnoMcfld conditio!.

Habilat co.dition depends on a nMb* ot fetos including biolic interactioh in rhe tom
or ovag@ins, defoBhrion ed cl@irs ot led for developiry new $!lden'
Naturd habiars hav. b.d ch6s€d inro loM md iodBuiar shr$. Ttis hs inbaldc.d
lxe Etw of es$cialed ple$ &d witd lift, nrcEforc, v€8et tio. sludies rcflect th.
cxisliig slaie of inleifeqc. @us€d by M. K@pirg rhjs sFcl, My vegeralion

stdi6 hav. tEn @trducrcd krldwid€ (Shah & Hlei4 2009). A lor of q@dradvc
ph)1o$ciologicd wo'k h6 been pubtbh.d fbh vdious pais of pathr.n. sbal &
Hussin (2008) ecosnized 6 pler @iquilies in dillertIt $ral srag4 whik $udying

lhe @lo8y of wdands of Atbdpur4 Dislrict Noesh@ Alnad dr d/. (2009)

catablish€d l0 @muiti6 in 01@ fenasiud toqs.s ot tow Dir. Shah & H6sin
(2009) r@srized 5 plant comuiriB fron Hayalabad, Djsrrici peshawd. FaMq sr d/.
(2010) esrablish.d 5 pldr @muiri6 in pNh z@1, Sourh w@i6r!r. R.him er zl
(201l) 6Gblish.d 14 dsiarbc El tc condut g ph',loscjological dalysis ofsalin
sca or Tehil ldoz€wala, Punjab. 'nl€ srudy rcvealed rhal the vegeb$on cover is

disQreaing due b othrofog€nic &rivili.s. The @muiiics e €slablkh€d Enslcd
d. cb!@lc6 ofdry rdFr.rc @trdilioo of lhc inv.siga&! da
Arrciltion! of Eorrtrh ..d .lpiqe v.g.hrio.

Tlte moblain v€gebton hEd t43 sp.ci€s in 33 ptmt €o@uitis which Nd.
gtouped inb thc follo*ine 4 ltsiarioG flowin8 ctErer la.lysis.
i. q.rbrceou lrocirriotr

This sso.iation had 4 .omuiti6 bd 53 slechs (Fig. 5. Table I O). Atuul ed
pq.diar h..b&oN sFci.s domiMr.d rlE ,sniarior ire,/D enodi (tv. 3r.69.),

Mdncnia ditcifomit (ty.29.97J 
^d,lrknnia brcvihtia (N. 29.88) w.E dobi@ts

(Table l0).

ii, W@dy b.rt..@ur sei.aiotr
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Bettld util6 (N. 40.74). Atedsia bailolia ltv. 36_15) afi AttdphNi!

rr'odra (Iv I l. I l) domimtcd rhe dsiadon. This aseciation had I ? @Dnuiries dd
74 sFcies (Fie. 5, TaUe l0).

iii, Edb.ftout r *oody rsci.aior
'n s assciarion w6 doniMted by Saltja nubi@ta (ty. 42.3r), Acahthotinan

lokEiscapun llv. 34.48) Nd Eplqeo setd.lia@ (ry . 34.3t). tr hd 6 comujlics dd
E2 sp6i€s (fig. 5, Tablcl0). 'ftis qsirion vs pcqr rjons nidhills.

iv, tl.rb.c€ow ,nd woody riocirrion
Tlis 4ecialion @wd alotrg rinbalift ihe dodinsl speies wrc Epilobin

ansleiloith (tv. 61.1D, Eetsla untis lty. 52.t) $d Gtuptulun luaoatbun ijv.
48.04). Thde wc!. 74 sp*i€s 6 comwiries (Fig. 5, Tabh l0).
Th. DCA cla$ined lhe 33 nobiai! sit pt&r @mDiric! jnlo 2 grups md 2 outlihs
tEling 4 aso.iario6. Th. ldgcn ercup $!s @nposed of 26 @nnbjds atolg high
aldtude,ll co.sisfed of 3, 5, 6, 7, 9. I0, ll, 12, t4, 15, 16, t1. 18, 19,20,23,
24, 25, 26, 27. 28, 29, 30, 3 I , 12 dd sland 33 designaled s group I sociarion
(Fis. 6) li $. Miafion hosr of rhe h.rba@N dd wody eroup€d duc to lhen hieh
into.t e vales and sinild habitd Dr@, Thc min v€scbtior co.si$cd of,1,r.dhia
brcrifolia, Retbetis Lrcium, Ephedra guodiara, Jr"ipere ercelv, Manicuia
diyifo%it Rosa vebbia@, Rib6 oiehtale, S4tl'a n bi.ot! ann Sophota tuUis -th.

tund greup bsirion had J @munjcs irctudiry sr.rd t, sr.nd 2. slard ll, $aftt
2l dd stdd 22 (Fig.6). tF donbmr !€8€trtion of rhis 4sociation consnkd of
Arteftnia breeifolia, ,+tehhia knjtim ChenopodiM botrrs, Echikops @hitut^
Hatot lon silithii rrA 81Eh eedi T*o @muirie, includiDs sL!d 4 ad srad 8
EE oullieh that GcurFd.long riober lin and did ml plnicipal€ in ih* MialioN,
Thc difecnccs in rhe vegeration qles oc.uftd d@ io alritu<tinal vsiation md sil
t ?*. The $il rxlue was mostly wdy loam wit\ l6s .iFoeen .onteds, Tbe pH reged
lrsn 6.5 lo 8.9. TIB Esulr r8r..d wilh rhal of ,ime ,, ar (2007) who shoaed sinite
cnege D v€gct tion along the ,llirudinat Eadienr il ChiD A@ording lo Solon e, al
(2007) the most inporlanl compon€nk conrrolting vegetation div@ity dd cover is rhe
soil ed 1opo8rlphy donssr oIhs $ingi which \@ ob$Eed in r\eF findines.
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Dbhnce (oq.div. Fuiclior)

tlr!0

Inhfln lin R.n'ahfi ($)

Fig 6- Cluslq Dmdros.m Amlysis shoving two 4 dociatioN of 33 commuilis of nout ins dd alpire vegetalion bded on IV
(lnpondce val@t in M4iuj valley, Disri.l Chit8l.
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Deeree of Palctrbility

Canle er&ing bchariou was oble cd tom.riy May 10 lat of De@mbq Cos

g@d upon 4l plsr sp.ci6 (Tabl. l3). Of th.m. 2l spei.s were hidly palalable. 16

nosily palalable,3 Ic$ palalall. dd I spdi6 w3 E ly palat ble. Pins us.d indialed

that io 29 sp6i.s wholc pla s sd in 12 sreci* lorcs w@ utilied. Fonyoie pldr

spei6 \,@ pald.blc to socts (Table l4). Ofthcr, 15 spe'.s s€n highly palor.blc, 19

m6{y prlatablc,4l6s paldlblc ed 3 !p.ci.s *€r. nr€ly palatabL. 14 whole plDis. l0

$cies lav6. l0 spei$ sh@c. 6 sDdi.s flo*R rnd I sFcies frujb 9w udliz.d.

shdp sr?ed 23 pldl spei6 (T.bl. l5). of ihm, 13 3F!i6 {cE hisl y palalable, ?

bosUy palat!b|., 2 l6s prtatabl. rnd I ely prbrrblc, In 13 sp.cies $,tol. pleG, in 6

spci6 lavd md in 4 sp6i6 slmts s!€ pdabblc. Liv6lock ihPtoveftnl dmandr

lh. efficicor e ol avaihblc fc.d t!ele3. Feb6 likc climte, lercmmic p€.ti6,
f.cd p@ing l4hmlogi6 dd g.netic vdiatioB ultirul.ly lffd rlF nutriiivc value

of fecd for liv. rlo.k. Feding @uG dd f..ding stlLms of f@ einuls v..y tu
one pldc to eoUE. Fccding practiq e sovcne<l by t!. f.rn ri lrd holdinss,

sb.@mmic $atus dd ndkaing of livBt@k !trd dEi poducts (YolM & Y!q@b,

2005). O@hs is lh. msr @nmicd My of urilizing |ingcl&d v.sdnion. P.larabiliry

is s plur ch.ru|rinic rh.r EfcR io thc clish wirh which rlsl3 or ir! prns or fcd h
@NurEd a sdmulal.d by Oe i..ery inpulcs of snzins &iml (Hwin & DMei,
2C{9} Glid.nm., al. (2009) sMicd rhc.flc.r ofgnzing ofsh.C on hcdase '6
dd live wight gain. Shq ., 4t (2010) studicd th. ctlet of nomadic gpins on

medici@l planB i! Mialdd, Ss!r. B8d3h.h & Hursain (2011) rcpoded 38 foddr

sFci€s fioo Distrid Ta|J., A.eia nilotica, Zbyph$ not.itiztu tid Codolrtl6
@rtud 'l* th€ nosl prcf.rcd 3pdi.3. tuhin ., dl (201 I ) prcposd indis.noN foddq

1EB for ladles dd dobil. p.srorslists in Nonhm Pski$.n. Liles:tocL hcdiDs is rh.

m.8 of .ming liv.lihood ofrh. irlabibnrs ofM8tuj Vall.y. C@in8 sl!r8 fron.dly
May to late Octobq duiDg sl|m.r whil. duins wint i liv.srock f4d on noed food
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Tabl. l3. Palalability of for.ge specid by prns ued by @r, in Matuj valley. Disrid
Chitral, Pakin&.

S.No. Pdarability

I .aw@thu rckoluBL. MP

2. BrohA gactlltuN BsEe. HP

l. Ce4ella bu8a-paaotn \L.) MeAic. MP

HP

5. HP

6. MP

7. HP

8. Cynod datylo" \L.) P* ttp

9. El@oew ans6t'lolio L. MP Lvi

10, tquketun rfus'hrdD4l. HP

ll HP

12. H'ppophae .han@id2s L. LP

ll. HP

14, RP Lvs

tt. MT Lvs

16, lu.tu a vr,".d(1.) F.w. Schnid. MP

t7. HP

t8. MP

t9. MP

20. HP

21. Phtugfrit.s ta*a (\.8.)'ltin er MP

22, HP

21. MP

MP

Polwo@dun toML. ttP
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26. MP

27. HP

28. HP

29. HI July

10. P.,rd p..r,.a (t ) Ba$ch. MP

ll HP Lvs July

{da k btd lrallq Royle. LP July

33. MP Lvg luly

34. &tsr,a 8/dgu (R€e) Trin cx Scud. HP

HP

36, Tats@un oni.imt w.ba. MI

37. Tttuhonitd |.NtM lL.) w@den. LP

lE. HP

39. Ttiloliw rcsuptnat@ L. HP

40. HP

MP Lvs
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Tlble 14. Pala&bility of fong! sp.ci6 by pdts u!.d by gor!! in Mastuj valley,

Dirt ict Chital, Pltist n.

SNo Pdd.bility

Aiemka bmftlia W dl a Dc.. MP

2. LP

3. A enisio t.op@ia W al&r & ,(jr. RP

As n d gal B ps i I@ ento s F isc'i. MP

5. MP lvs

6. MP July

7. HP

8, HP

MP

t0, Cw.ton dat ton(L.)Pft. HP

ll. MP

't2. Erhiwpt ahiduRoxb. MP

13. EIaeasM @ts8ttklta L. HP

RP

l5_ LP t,ny

16, MP

17. eNphalun luleoalbd L. H?

t8, MP

19. Hato,1,t@ sta1ithii lMog.) B6s. .x MP

20. Hippoph@ onhol.les L, MP

21. MP Mav

22. krc h. n i tu i hoe id e tuto 1 de t (L.l MP

23. Matietia cha@il. L, HP

HP Lvt Jdv

25. WE@a eleAfu Roy| . HP
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26. LP

21, Patwsia 
"ubialo 

Pleh .x Cl6l](.. HP

24. Ml Fl!

29. MP

10. t|r
3t. HP

12. P'l'@h Emphatod$ Nat.) Eois. HP

ll. Xora v?rriae Wall .r RoyL. MP Lvs

14, MP

15, HP

16. HP

,. MP M.v

38. sopl'oro 
'0116 

(Royle ) Batcr.

19. IaD@t dto,.a Roxb d Roth. RP

Truchon't8 ||retun lL.) \N@nsn. LP

ItP
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Table I J. Pdrlrbility of fo6€e species by pans w.d by shep, in Mdlqj vall€y,

Dhftid Chilial, Pa!j$an.

S.No.

A enisia btuvihln w zlt ex Dc. MP

2. Bmnu gwi id6Bwrg., HP

3. HP

HP

5. HP J,,ly

MI
7. Cwdon dktyton lL.) P6. HP

8. E htnopt .chiwA Rqb. LP

Ela.agN @gustiJolio L. MI Lvs

10. M? Lvr July

ll HP

t2.
H.loxtld srifrthii Moq.) B6Ec a

HP

ll. Hippoph.e ftanrcrdes L. MP

H} .,uly

15. HP

HP

t7. Mentha tqtifotio O) H\dg LP

18. Sac.hatun spatuM L. MP

l9_ MP

20. Sophon nolis (Noyte.) Bzt t. RP Iuly

21. ruutud ofrctaate webq. HP tuly

22. HP

21. HP
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Arneplrd Producti"itr

Mastuj Vaucy @g.led is o did sub{lpire m8e. Podktivity of hdbi

sbrubsl@s ed gd$ses werc n@ued fo! $'ee @6ective y.m i.e. 2006-2008.

He$ac@B pldr5 conLibuled 60811 Kg/h, shebs ad rEa had 12?235 Kgaa and

gtues @nuiburcd 1899 Ks/ha (T.blc r5). Hignd podudiviry ll5l0 Ks/ha 16
mcdued in Sdghua follou€d by I ll70 Kg/h! ir Sa.gluz, 10E90 K8/ha in Tooque ad
9?58 Kg/ha in Mstuj. 'fte bral Prdudiviry w6 186581 f,e/ha "M!ry srudied nade for

$e ssqsmeni of fong. Foduclivily sugScsr ihal the susraimbiliry ofthc 6ce depedds

upon a nmb€r of fadoB such s ninfall, cdaphic fqrues, gaing eyslen ard seMhal

availabirity of fora8." (Dlj'fui et a1.,2905). On6 .t al. QA06) Epon€d hid fohsc

prcdwtio duhg spdng in dry cmpeFtc tltgcl6nds of Palislrn, Optinu N of

Mgcland twllG dcpetuls od lle 6dc6ta!di!g of rh. modl dd dtrmic of

sBonal ph}{on$ piod@tion 6 inflrcnc.d by climdc fluctu{ions (Huein &

Dwei, 200?). Lit. thc pFsat sMy, Husain & Dmei (2007) als Eponed mseled

piodsdvny in Balochiste. Fone€ bionss is Seidnlly lhe bosl imporL eso@e fof

dirDl prod@tion in higlt alitude @sysLns th.t is €pidy being d.pl.t d de lo h€ala

e@ing over ln€ vdr q6 of Eg.ldds. lt is evident that slgtul drge n6ugenenl

and inprcvdcnl .cquircs knosledse of fo6g. cdcnda, nutritional vdu. of fons€ pladr

spei6 (both quliirtivc md qMlitalive) &d fonge palatability &d PEfq€nes of th€

n@k in rhe rcsion ( Hu$ain. 2009). Mia dr 4l. (2009) studied the effcd ofdbusl oi

dgel&d poducdvity &d .nimal pe.fooee io dlyldd Eeion of B6lchisiar. They

@lclnded that d@l tuge producdvity hls d.cli!.d aon d.!68c l5Gl80lq/b. ro

30-a5 kc/ha 6 . rcrul of @trtilMu dreught. T1E pIMt inv6ligdcd @ is dry

rcEpqare r€sior vith per 6in fall &d |n8h $ow fdll dwing winiei This ha l€d to lhe

poor biomNs poduction. Chaudhry sr "l (2010) detedined the wryins cspacity ol

dueated ed t€at d rcd of Mdi R6eNe Foest, Poth@ Tte1. Dhhi a D&iel (2010)

d€!€dined fo6se yi.ld i! the Sude savad.h arc ofNigdia. nt n ial fonse ield for

fie lhre months w6 2ll0 k DM/hr Ba4 dr.l. (2011) sied oul vcgcLrror aldtsG

and winter seen qied our caleity of sub-ropic.l, sutshmid onS.laadr of DhDh

ftt shed, Palisltt. The tug€ s6 found in good €o.dition with ov.rall cMying

@p&ity of 2.41 hdAU/4 no.ths. It w! obetv.d thal Mdtuj valley h suf.rihs sirh
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ovdg@ing by liv.slock, oB dploilation for fiel w@d, npid ubeizltion drc b
populalion .xplosio. ed soil .Bion. Rl,tg€ nalScmcnt ptuties with lhe h€lp of l@al

iibbit!fls nul be iricd for iis rustlimblc us. and inrbv.mdt
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Table 16. Bionss poduciion (Kg/ha) in diftcFn! plel comuitiB foud in Matqj
valley, Hindulush R&ge, Pri(istar,

3tm

2315

ESH 3ll
r)tJ

)t00

220, 2t25

2J5
Chmltho P6.2ll$l430 d t6lJ
chff$b Pd. 2J102660 0
chuEthb P!r. l?2G1000 m
Chumrkio Par I I0Gl500 d

t265

1500

ERM

Mi|!@-U.2720-23Oo
E'R Mi||,fu-u, m-29'0D

Mi'@ II.29a0-llmm 25

21tl

lt66$
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Chemic f,vllurlion ofsome FoEge Plrnt!

A. Sdordry E.llbolitig
Tabl. I ? shoscd th. qualilalivc p@sae/absre ol ene wondliy nctr|boliti6.

Ir wa toud rhal alk loid @re ! w lha .t pf-EpDducliw sr.gc in

Elo.agb6 ongutilolio d\d Junirpro *celra, bul wce pcsor i^ Hiwphde at por-

EFoducriv€ sr!8c and ar rcproducfv€ $age in lard&, Anorg stuub€, alkoloid conldts

wE rbsat ir Cappu,r -'P,ua. Wicuia .l.gaa afi R6o webttze had n only al

pre{.prcducrive sr!g6. Albloid onlenrs Mong herbs w@ abml si ePr$dEli!. n4c

i, A enhia pati.fon blr VaDarM d4psa had at poslieproductiv. slage. Anong

gNs ?nkabid @nrens wrc ah6cnr i^ CalMAr8tis perdopl@Cn es a

sacchdM sponaneM (T^bL l7).

Saponjn M ah6d in t{Dpopla, 4.mdd"r al post-Gprodudive nage mong

1re6. Amolg shrubs, sapodr M abMt !l all the th@ phoological stag.s in aabgrir,

Mrri.oio .lee@ ar bsrrepbdetire sl!8.. A6org h.6s, saponin ws prcsdl at Pre'

rcpbdlctivc sllse in,lrteDirla t@il@ 3d Nepeta cat.,ia lr *6 .t*trl ar pct-

Fproductive sL8c in Sd/vir. Amone gses, laponin ws absl i^ Cdlokoq.osttis ttd

Among rEcs, td[jr {s 6b6€nr in TMuit dioica ar eproAN(ve &d Fsl_

rcprcductive stlgB, In shNbs, tatnin M abenl .l Pe{.pDdwlivc and r€produtive

atg.s in Acnlblitun lonCit.opw od .t P.6t-&prod@li!c slag. in CqtPda sptus

AnonS h{bs, tadin wd prcsot a1prc-Fprcduciive st!8c ia A emtuio Rh.un 4d

v.ft@n thaps6.Tutua w6 abse uonS86es O.bl.I7)

Amo.g ft6, cutin w p@ al post{€prod@live srage i^ El@a8nw

angntilolid ^d st pE-@produ.ive srry. in Tatutit dioi.z li wa preed a!

Eprcd@dve and posl-rF$ductivc slag6 in JdiPdru edba. Asong shtuba,

Auhtholitur, Ephe&a, Wi.nio Nd Rota eebbiaka hld cutin at pte-tptuduclive

slag.s. In Aelrsrb l]4i@ cutin wd qbc€ at Posl-Eptud@tive stage 4d it wa abent ar



134

r@rcpDdu€tiv€ soSc in soprord zoflis. An@g hctt's, cutin M a!s1 ir
A ekista p@i$td.la Glyrnhitu claba 6.A Rheuk e$o.li c\nn was pwat only al

pprcpfodrcrive n$.' Cttin q3 .bsnt lmng sl"ss (Tlble I D.

5. Oil

Among ree!. oil vs absnr at w4.ptoA@d,re srtge i^ Elaeag,6 mgustlolid

dd at |tpodedlc a^9. in TMA dioic4. h shrubs, oil ws pwnl !t posl-

epoductiv€ slase in,4cadorrrn dd xosd veDrriw. Among he$s, oil @ .bscnr in

Artenisia, eltttrthin ai RIEM etbdi.l\ V*b6tu thopsu oil wa pc€ only a1

percprodwrive s1!8.. All rhe gr.gs bld oil d lhc phaDlogicil $ig6 (Tablc 17)

Knowledge ofthe phr,loch.mical @ ti1@t5 ofPlanls is dclinble, nol only fot

ibe di$ov€ry of $cryculic .g6t!, but ds bcca@ sth infomalioB Day b€ of v.lue

indi$losing nd sou6 of sh edonic o'r.ri.ls 3uch a taiils, oilt, gums,

nalonoids, saponins, .$enlial oils p@u!o* fo! the syilhBis of @mplex chcniel

sub€ranc.r otc. In addnio4 thc knovl€dgc of ninenl @n1615 of plels is etul lo

€wl@tc rhcir nut itiv. potenti.titiei 6 foddd for livcllock 4d hulffi (Anned, 2010)
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Tabl. I 7. Secondary Feubolites in sone foEge ple$ ofMaltuj vall.v, Hindutush

Rdge, P.*islar,

S.No, Cutin (tt

I
2.
I

2.
2.
3.

L
M. Bieb- 2.

3.

2.

L

5.

l
2,
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K.F: l. Prc.EFrdudive stg., 2. ReprodEdle sr.ge, 3. pd-Ep@wvc sEge
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B. Miral orpGitlor
Tlinen mircol cont nrs v@ a&tr*d in th@ phdological sras6 of 28

sFcies {Tabh l8). Of thm, 4 \l@ a€s, 9 shrubs, I I habs/fo.b6 od 4 crNs. Thc

Bulrs for ah mi.atal is Plwnt.d below,

Th€ resdls for Ca conr.nrs @ puenred in Tabte 19. Arnone uss, ndidm
level ot Ca cortents wcrc 219.I ng/l @rdcd for./srirf6 dt rcprcdetiv€ !r.ge, which

B fono*ld by 206.5 mgn at pqt-Gprod@tiv€ sragc of lada dioi.a. On t)E Ne6gc
runipe4 dcelsa h6d the bldEsl level of Ca (160.23 ns4), which @ fo owd by
Tanuit .roica (140.36 nelD dd Bauta utilis 198.65 6gtD. cabidai.s lhe v&io6
ph@logical sbg.s s a whole foi r.6 it ras s@ thar pon{eprcd@tive slrgcs had thc

high6l(129.67 ns4) Caco .ois. folosed byrcprodrctiv€ sLse (97.29 6s/l)ddpn_
FpDdEdv. $ase {E3.38 ns[} The tr rd in individut +ei.s sho@d thar rhe Ca
contents pio86sivcly incr4ed bwr& maturiry in 8e1!ta *ilis, ElaeoEh$

dswtilolia, ippopha. Dhtuid.s edTtui,.tioi.d. bh,iraro@r&C!m
hislsr at t€prod@tiv. stase (2 t9. I mcD, loksr ar post.bpmductiv€ sbs. ( 127.s n&/l)
dd Dediu al pB-ep'odutive sbge (133.8 Dgn) (TsbL l g). Anong sb4bs, INinh
C.olicnc M obs.p.d in,tt.@n c/egaa (229.? mg,4) ar posl-rcprodudive sl.ge,
shich wa follow€d by Rora lebbiaha (224.7 nstl) rt rcwd\ciive srage and Sorrao
@lt r (224.4 ngn) d posr-Eptoderiw st!3.. On lhc avdag. rtl.rr,.dr, had rlE hjghesl
rever of C. (193.3? ng,4), fotlo$ld by Jopro,a ,r\i, (t51.91 nsl\ sd Cdpparts
lP'r@a (139.23 ng/D. CoEidqi!8 rhe ph.iologjcal srag6 6 ! whol€ for shtubs (Tablc

19) it B obeded r,h|l pon,Epr.ductiv. sr.se had rte hi8l6r ca (t47.27 m8n),
followed by reprcducliv€ sras. (130.31 ng/l) ed pFrcpFduclive strse (lor.27 6e/).
T*jng tbc t'dd for @mulalioi of c. in individ!.t sF.i6 ir w obs.d ihar $eE
wa5 pogi€sive inc@e wirh rhe nauiry of pldts i^ Acdnthotitun tqgiscap@,
Beftetit lr.iun, Cdppqt spi@ta, Eph.&a gqudia,e. Hatox,ton Sainihii, Wi.uio
et.sa6 $d sophotu noqis. tn RoM vebbiaM ca ws IEiDM (224.? nsn) at
eprcduculc srase, followed by prc{eprcdnctiv. st4se (104.1 be/D ud posr-
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rproducrive sr.8.. In h€rbs, nwinm ca conlents wa fosd ln RheM enodi

(23r.2 msD at pFEFrducliv. stage. h E follo*ld by tlrta stfuoniM (210.4

Ds/r) at posl-Gp6d!.ive s|.8. 
^d Me,nha lohs{olia (227 .4 ng4) ar pon+ptud@dve

sta'.. On t\E sr.raee Ddttla snano,tuu had th. high.si level ofca conlenls (207.37

ngt), tottowen W tlemha longifotia (l$.2. nl€ll) d RheM enodi (159.8t ngr).
Co$iderine thc ph.nological $ag€s 4 ! whol€ fo. habs, it b sen thar post-

rcpio<luclive slag.s had lhe highest Ca edlerts (t55.?2 Dgt), followed by pF
E!rcduclive sb8. (116.18 m8/l).d rcprcductile $agc (l0t_20 hs4). Thc u.nd jr
individurl stccies showed thlt Ca @ cnts iftEscd with @rsiry of pldrs in

Cichotiun i,n but, Datua sttmhim, A\ctthia shbtu Mdtha loasifotia, N.peta

caki., Rh.un wdi, Sal,ia tubi.olq T,ilotiw r.pc8 un Vqbt'cru thapsu. tn
Anenitia ponfion C^ NB bid.rl (75.92 msn) ar pcjcprcdEriv. sr.age. follow.d by
(64.02 ms/l) a1 posr{eprcd@live stase &d (41.21 dgl) ar rcproductive $as€ (Table l9).
Fqlo jN$ht ano hd tuidw ar Eprcd@riv. nagc (216.1 dg4), followed by (I I l.?
hgl) at post-Eprlductive sr.se dd (90.73 Dgil) ar p€{€predrctiv. srse. Amons
gias.l, MinM Ca coorcnt M foEA i^ Caldnogro ris pyud.phragnit^ 194,85

mg4).t pFrcpFdlcriE slae.. $nich wfotbwedby phtusn es kqln (64.4t nyliar
pE-Eprc<r@1ivc sr.gc. on rh. .vdg€ cotomogosnis hrd tl| high.st ca co dl
(52.543 me/l), follo*ed by pbasnitet tqka (47.637 nED anA Cr@doa dacrlon
(47.100 nsn). Acbs the ph.noloeicrl sr.gcs s a *tDlc for etl,s (r.ble t9), ir B
*er lhar p€-Eprcd@tivq Gprcdudive dd posl-Eprcd@dre sr.g.s had 55.09j ng/l,
40.995 msl md 31.622 ftgt Ca @nr€Drs Bpetiv€ry. Considrihs the t€nd in

ildividual sF.ia, it m *a tar Ca concnrs iDc@s.d with n firy in Cyfudon

dacttlon eirh 18,24 ng4, 49.1i dg, dd t6.5E mgt Esp€div.ly ftod pE-rcproduclive

ro post-rcproducrive $.9e. In P/ra8n ites tatt ed S@chaub sponla"r@ Ca conLnis

dtraed bwards natuitt. wlrilcilcolatug.osnr p&u.loptuagnrr.r n E hignd !r
pGrcp'oducrive $as. (94.85 mr/l), foloqld by posr_rcproducrive srag€ (34.jt msl)
nd reprod@live stas€ (28.4? ns/l) (ris. 8, Tlble l9). Anov! show.d thar C! conienk
shovrd bighly 3i8,|ifi@r wi.rion amlg ihe rlr ph@ological s&gc, snd eo!8 $e
pldl speies al a 0.0t (Tabt t2).
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Table 18. Pldtsp.cies with difrer@tpalalabiliiyst.hfret€ phemlogical $ae$ used for
ni!.r61 dd prcximat mmposition.

S.No.

MP HP HP
2. Elaea sn us ansts I fol ia L. RP MT HP
I Eippophae fiannoid$ L. RT LP MP

Julp% dcelta M, Bieb. NP N} RP
5. I"uara dioi.o Rox. d Rod- RP RP LP
& Shru
6. /. M ! ho I i mn lo a8i s c aptn

Bok)r&i RP LP MP

1. RP LP MP
8. NP IP MP
9. EpL!ru stattiam L. NP NP RP
10, |-Ialoxtlon sifrthii (Moj.) Bu4rc

LP MP HP

II !fuiceia eteEa8 Royle. LP HP
t2. rlord 

'?rbt@o 
Wdl.x Royte. LP H} MP

13. sophord tuolis (\oyle) Bata. NP MP HP

t4. 4lt,mnia pLitN Rorb. R} NP IP
15. Cichoaw intyb4 L. MP HP HT
16. NP N? RP
t1. RP LP MP
lE. QLgthizoBlatuaL. LP MP m
19. A."ho lugilotia tL.) Htds. RP LP MP
20. LP MP
2t. {r!!r emdi Wallcx Meisn. LP MP HP
22, Sahia ,aDr,1a wallex S@t. NP RP MP
23_ L!tuLun A,pmtun L. M? H} HT
24. v3llqaun thapsu L. NP NP R?

,t--_I
N-

?!1
P/tlaguftr *at Trin er SFud

MT
MI
LP
MP

HP
HP--lIP
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Tabl. 19- ca (ngn) 6nE te at 1bc phoologiol nag6 ir $mc ph s ofMsiuj
Vall€y, Hindutun REgq Patjltn

2

l

5

E I @ d sn^ a ngu t I ilo I i o L.

Iliwphae rhaktuides L.

JMiptui dceltu M. Bi.b.

E6.32

64.00

32.38

133.8

100.4

90.94

46.29

15.94

219.1

[4.2

r8.?
92.75

102.6

t21.8

206.5

98_55

67.68

50.30

t60.21

t40.36

E3.3E 97.29 129n1 103.44

6,

7.

E.

9.

t0

ll
t2

ll

B. Slrub!

Aenlholinq longitcapw

Eolot lon sifrIhii (M.j-J

Wi@io el.8a8 Ror|'.

Royle.

28.50

48.10

120.1

t05.2

102.0

2t6.6

I04.1

E5.60

J6.02

107.3

t27.5

131.0

llE.6

llt.E
224.1

161.6

36.49

135.1

t?0.1

136.9

189.8

229_7

55.13

224.4

11.61

97.03

t39.23

t24.37

1t6.8

t9t.37

127.9a

157.87

tot21 l30Jl 14121 12629

l4

I5

l6

*tenka panlllorc Rdb. 75.92

133.8

188.7

43.23

106.6

203.0

64.02

152.3

230.4

61.05

130.9

201.37
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t7

I8

t9

20

2l

22

Fnta j@shted@ \ atke.

Mentha longilolia (L., Hte.

90.73

63.41

t27,4

t3E.7

23t.2

55.62

104.6

69.90

2t6.3

51.E9

|]7.8

99.67

2l_69

61.81

91.51

1t.18

lll.7
158.2

2274

170.5

224.6

130.9

I l8_2

|4.1

t39.71

94.5

164.2

t36.29

r59.E3

82.11

t06.71

8t.46

I l6J8 l0lJ0 t55.12 t21.14

25

26.

21.

p t a1dop,tugn it e s H^ll, f ,

cttudoa dactrkn (L.) PeE.

Phnemir.s teLaAte.J

SauhM sponta@un L.

94.85

14.24

64.41

22.88

28.47

t7

62.t4

24.20

49 58

16.36

t9,u

34.11

56

52.541

41.611

22,107

100

56.t195 ,(,.95 3tn22 12J47
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2. Pol.siuD (K)

Among ltes, the ndimu K (2703 mg/l) cont€nls {€E Forded rm

Hippophde fiannoi.les d pos\-r€Foductivc st ge (Tablc 20). 11m followed bv 27 02

ng/l at post.epoductile st 8. of Juniperts 4@ha sd bv Tmtit tlioica wrh 21 02

ns/r Al rcprcductive sfoge. On tlc aeqag., HiWoPla. hd tlp bishesr K (27 m&a)

oit€nls, foltowed br Junipe$ \26.99 tndl) dd ,srllo (26.96 ng/l) Ahong L'E

phflological slages s a whol€ for r€6, ihc Fptodudive stage had the high*t K

conlelts (26.98 dg/l). follovld by prc-repmduciivc stase (2696 nsl) od post-

rprld@lile sage (21.92 ne/l) Anong th. individud sp@ies, i1*6 obsened that K

@.te s incrased with thc Mtuiry in Hipqph4. tld Jtnip.ru, Polrssim ws hid6t

ar Eproduciive slagc th41hc othq sr^gcs i^ Elaeqg!$ dtd Tdtuda. ln Bel!/a il *6
(26.95 ms,4) !l peFproduclive st!s. ud |e@in.d th. se (26.97 mg/l) ar bolh lhe

EFoducdvc ed post{eFoductivc siagcs. ln 3trobs, maimh K @ntents ftE E@ided

i soplnru nouis 127.08 nell, at po3i.Eprodwliv. ease, follo*.d b! Mtti.@ia .lesN
(27.07 ng/) al posr'rcproducli\. stag. @d A.tutholiw, ]@civapw (21 .05 ngx) 

^
percproduclivc slasc. tti.ti4 of th. orsdl .wEs.s for shtubc, n G cl@ thri

Sophua, ]"lyriearia sd Rosa *e6rrbE E+dli!.ly had 2t.07 mgX,21.M ngn dtd

27.01 ne/l K @ enrs. Thc vdio8 sr.lse hld 26.96 hBl, 26.96 n8/l dd 26.01 dgl K

conrqB csFcrivcly .t prc-cpbductiv., Eprc<lwtive ed posl-cpodedvc siag6. Il

ws obGerycd rh.t K contdl! pregKiv.ly ircrrs.d {ith lhc Mtrity in C@pdA

EphaLa Holot lon, Myticnio a!$ Sophoru nollit. ,aca"tholimn ad Be erish?r']tte

hishest oncentrsrior at pF-Epoduclivc slsg. the thc oth€r slag.s, Roe vebbiotu ntd

$e bgh6t (27.04 ng/l) @ntc s at rpodkdvc atage, l6s (26.98 nen) al pon-

EpbdEtive stage ed nedim (27.01 dg,rl) !t F.-rcFoducrive sLee (T3b1.20). In

heds, hidest K contedrs l,@ tutia.n in .4n hisid patuilloto (2?.07 ne/l) ar posr-

reproductive srage, Ii wa fouow.d by Ddttn ttr@nitn (2?.03 n8r) at pE-

@Foductive slase &d Cbclr'riza sla d (27 .0t ngl) 
^t 

pea.prcductive slage. On the

aretage, An nisia, alrcynhtza dd &ru4 Bpectively had 26 .99 ne/I, 26.96 ng/t 6d
26.9r m8/l K contedls. As a whole !&io!s phcrological staSes bad 26.86 ncl),26.82

ngn ed 23.14 mg/l K conteits rclp€ctivcly at pFreploduciive, repoduclive and posl'

EFoduclile sL8es. Polsssim @ni.nt gcnE.Uy shoved incMing bend wjih th€
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ftA$tity in A .nisiq Ci.h$iw, M.ntha, N.pao a,A Ttiloliw ,epetu \vniJ. in

Datuo, Cltstrrhttu, Sabia dfi t/.rO6d' rr4pra it w hilrar !r plaGprcdFtiv.

$!s. rhe thc ol|tq 3t s.r. fn ct-!, ot Fe.ula jetcht @ idimm K @ lnls (26 71

mgl) v4 noric€d !t cpbdwtivc ala8. lDd 
'! 

Xr.@.rod, K s loa$t (6 481 ttgl)

ar pon-cpmductive sra8.. MdinM K cont6l! amng gns, r@ Ecorded for

CdAnossnis Feudophtagnit s (26.95 ngl) !t FPodu.liw stlgr, Mich wa

folfoqld by Sac.r.an spo,tt@@ 126..a mgl) !l po$-r.poducliv. sla€! rnd

Ptuasnit.s tqta (26.92 n8I) .1 rt'rodElirc st se. Ba!.d on thc ava!8. v.lws

sacchzM, Crnorlo, sA Cdmosr$nis Bp@tivdy hld 26.93 men, 25.E2 m84 ad
22.99 nu/l K c@lc !. Tei.s tbc lEnd on ildivid|lll spociB bai!, it w 96 thal K

conr.nfs iftE8.d wirh lF nrturiry i^ Ctnodu t A S@.haM brlt CalMogruiis a l
/tua8rt r hld mqimm at Fprcdutiv. sLgc lho th. othq slrFs (Fig. 9, Trbl. 20).

Arovr dDrld thfl K cont nls qhibit d highly sisnifretn v$iadon donS phcnol%ical

srlgls .t o 0.01 dd mn*ig'lifidt ldi.rio lmng phnt sp.cics a a 0.05 (T.bl. 32).

T!bl. 2l show lhc Ms @l6tntio. of wioB pleri. 11 w sn th3t tc
hi8h.i lclcl of Mg d||os! tr.€ w @rdcd for ro'@! dioica (20.9 ngl) d posr-

EFsdu.tivc si.g., folfostd by Buagw @s8tilolia (15.31 
'iia4.t 

posr-Epmdu.rivc

4^s. r&n J@ipeM ac.l$ lt4.ll ns4) tl posl-E!rcdwdrc nrgc (LbL 2l)- On ih.

sv.6s., rq@i: htl tlE hishBl Mg (18.0? mg/D @ncnts, follow.d by r/dra8r6
(t3.71 ngtlJ utd Jutp.N \t2.1I hg/l). tu$ng the pt nological strg.s a, ! $,l|olc for

rrlcr it *as secn tr| post-rlprlductirc ltrse had &c hidtet Mg04.51!!gl)c! !!$,
follo*rd by po-€prodErivc srrse (12.E3 DgI) $d tqmdu.riE sllgc 01.12 hgn).

T@ing th. tr nd @ individu.l spdia bsis, ii w G.rdcd lhd Mg @ni6ls

pogBivcly incMs.d with th. manlity i,n Ela.atM, Hiwphoe, Joipcrc un
al]@u dioi.q. Mg @loB ddltt d fron pc-Fptoductirc to post-Gprcduclivc atrgc

E+elilcly qith 12.54 hgn, 11.05 nu4 sd 10.95 hsn in r.&la. MdiD@ Ms

@nrcnts mong shnb6. wE raodcd in Wi@io et.sM 123.59 $gtl) .t pos-

EpDd*tivc ab8., tottowd W Hal8loh gtil6rht {19.45 m8,,1) !r pE-E?bdEdve

sltg. 4d Capqrit spituta (14,85 dg4) .1 pon-Epodwtir shg.. B.!.d on rh. ow6ll
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av@ges for shEb! it wrs foud thlt Mtricori' Halorltu @n Cdpp@t

Bp€.lvely hd 21.56 hdl, 11.41 nel ad 13.22 mg4 Mg cont€nls. VdioB

phenologicsl stag€s indided that th.R M 11.96 m8,,1, 11.42 mg^ {d 13.24 nE, Mg

co mls rcsFcliely ar posr{eproductivc, apodlctivc dd prereproduclive siag6

(Table 2l). The concotlrion ol Mg in individurl sp€cics shoqed lhal Ms conlents

ircesd wirh rhe narviry in Coryarit, Ephe.ta atd Mlica.ia. Acantholikoh,

Btbtk Roe {d Sophora exhibirqd th. highFt concenftlion sr Eprodstive stage

thd ai other stages. Mg wd hiSird (19.a6 mg/l) at pcr€Foductive slaee. le$ (13.91

msl) at Eplodrctiv€ st ge.nd mcdium (18.86 mr/l) at posl-rcp'oductiv. slace ih

ddloryl,,.. rn h€$s, hiSnesl level ofMs w6 found in D4ru4 snanoniun (24.16 n9l\)

ar Epmductive sra8e, forlou€d by Nep.ta .aterio (20.39 ngll) 
^ 

postreproductive stage

tlJ Attunia pdriloru 120.12 mg/l) ai Epeductile st ee. B6ed on ihe avnage value

Datwa, Annkia ud Nepeta rcspelivlly bad 20.75 mgr, 15.55 mg, ed 15.17 ngn

Mg 6 .trls. Among thc vaiou ph.ooloSicd strSls thc oentralion ed 12.87 ngn,

12.81 agn dd 12-36 mgl Mg @ drs Espeti!.lt !l eptodrctivc, posl-EFtrductiE

&d pE rcprcdEtiv. sras.s. fti*in8 of indilidod sFci6, n B Mrdcd thrl Mg

onr€nts indqs.d vith th. maruiry in Cichoritn, Alt rthiza Mentha Nepeta ed
ve.baw thopw. 

^flenino, 
Datua, Fenla t d Triloliun rcpe8 hd Mimm lev.l

ofMe ar tprodBtiv. slrg. th& th. othd s!g.s. {r.u emdi 8n Saleia nbicola

Ecorded highesr conceddio! ar pE-Epmducrivc s$gc rhd rhe orhcr sras€s. In gllls,
Mg w6 hjghe$ in PtaaD,rer ta*d (12.80 ng4) ar pcrcProducliE sLgc, fouowed by

CalMogdbis plerdophtugnittr (9.874 mS/l) at pre-rcprcdlcdve stag€ dd Cyrodo,

d@tlta (9.791 ndl) at percproductiv. stase. On th. average. Phtosftites, Crnodon

dd Cdlau,erortis Esp.div.ly h.d 9.7E hg/I, 9.71 ng/l fld 9.20 ngl Mg @ntents.

TlF vdious phenolosical sras.s exhibited 9.93 nd| 9.t2 ngt &d 8.24 ne/ Mg

conlenh, In rhe (* of ildividual speie!, it wds obg.d€d thal Calarogtosttis, Cwdoh

ud PrraaDtsr had the highest Mg contcnts .i pe-rcpoductiv. stage the lhe oti6
sl€s6. sEch@uu spontatuun sl$w.d ih. hid.st (8.413 me/l) @ncenr.alion ar

rcProducrive st 8e, nediM {7.137 m&4) ai posl-Gpoductile stage dd (7.266) msn at

perepDducriv€ slase (Fis. 10, T.blc 2l). St istical @lysh r€v€ald dEt Ms @nlenrs
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sho*d no{i8nifi@t wiarion dong rh. pbmloSical sr3g6 ar a 0-0t ed

exhibiled hiShly sienificst vdialion mone Oe pldl spoi.s at a 0.01 (Table 32).

AmohS ll*s, the hidesr l.vel of Al \|s 7.164 ndl E@'deA i Tahotit .lioica

ar post- rcpbdwtive st gc, *iich E foUo*td by 5.124 ng/l .l tprcdNtivc $.ge ot

J/nip{6 e,alsa 6dby Betulo rr,lB wilh 2.721 mg/l at pE-rcproduciive slaee (T.ble

22). On 6. 
^\.6sc, 

Juipcrc dc.tra hld th. hishar l€vel oLAl (3.286 mr/l), follo*€d

by Tanuk dioicd (2.9? ms/l) ,nd B.tdd aitit \t.a49 msn) Coisideri.S ihe

phenological sL8es d a Bhole for hei it w sn tltst pGl-rcproducliv. slage had lne

histcst (2.785 n8n) Al 6 .nls, foUoq€d by EFrdudiv. $ase (2.0a2 ms,'l) ad pG

r€prcductiv. slage {1.508 me/D. Tatins $e t€nd in individual species, il ws obs.ded

lhsr in &rrta u,t/,r Al @nten! d.!t€$d fion pr.-rcprodktiv. to F€l_EFod@t,ve

slagc rcsp€dively wilh 2,721 ne/I, 1 .61 1 m8/l ad l 21 5 ngl Al co.t€nts progrssivelv

imEscd ro!.tds rnrrutity in ttApople. fiamMi.Ls sl Tawix dioico Whill in

Ela.dgnus oag6tifota Al w \iSlt sl a1 posr-reproductive $.9e, lowest at rcFoductivc

iag. ad inbctwd lh.n B prercplodudive sbs.. ,,i@ro 4..b2 hB hisbes:t Al ar

rproduclive stage (5.124 mc/l), low$ at Post-Ep$ductive slEge (2.128 ng/]) &d

n€diw at prcieprodstiv. st ge (2.605 hdl) Anon8 the shsbs, mdimm Al @otcnl3

w fov\d i^ Wictit elegN (t0.1? mg/t) ar p6lEp.oductive slrg.' folto*.d bv

(7.223 n'll 8d (4.430 ns/D ai post-Gpod@ti!. fld EPoductive sbges bv

Aco,ttholind lugi&opm. cfiddine lh. ovfall rv6.ge fd shNbs it w s6 dral

Myricaia, Acmthotinon td Epltda $peiively had 5 710 ng/I, 5 174 ng/l ed I 653

ne,4 Al @nldts. As t whole, dong lhe vsiou na3.s Ar @nhts wn l23l m8/l'

1.840 mC,tl and l.l4 m8r, t€spcctively at po$-eprcducliv€, rcprcducliv€ ed P!._

cprcd@1iv. st s6 (Tabl. 22). Co6iddirs ihe lcld for &cud.tioo of Al in

individual shnbs, il vs sn $d ih@ vs preg.$ivc ircF$e wilh $. natuitv of

plsts in A.atholimn, Eerberis, Halavlok, Mtridla Nd Sophoru nollit
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Tabl. 20. K (nr/l) contenrs al th@ phdolosical slrg6 in somc fong. pluls of
M6t!j valley, Hidulush Rdg., Paldi{..

s No.

2

3

5

El@asn6 ocaehlolia L.

Ilippophae fidntuA.t L,

Junipta .t.elsa M, Bieb.

Ian@t .lioico Rq d RtrtL

26.95

26,91

26.94

26.99

26.97

26.97

26.95

26.99

26.9E

21.02

26.94

27,03

27 02

t.627

26.96

26.9J

21

26.99

18.54

26.X 24,X 2t.92 25.2E

7.

8.

9.

IO

ll

ll
t2

B.Strub!

Aantholitun longtsqw

Ha|ot |or stttithii (Moq.)

Mrri.uia elegM \o'!L.

s,p/D'a rorir (Royl.) B.l€r.

27.05

21.00

26,71

26.8E

26.E7

21.0J

27.01

21.07

21.O3

26.90

26.E0

26.96

26.85

27.02

27.04

21.05 21.08

19.09

26.9E

26,89

26.96

27 03

21.07

26.98

24.t9

26.96

26.42

26.9!

26.92

27.04

21,01

27.01

26,96 75.96 26,0t 26.64
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t4

l5

l6

t7

IE

t9

20

2l

22

24

C.Erbl/Forbr
An nitia p@ifon Roxl,

Fnla j@schletu \&c.

tt ho lotELhlia lLt Hud!.

Xr.la .rudt Wdl q Mcisn.

27.W

26.74

21.03

26.59

27.01

26.E0

26.E3

26.80

25.EE

26.14

26.n

26.E9

N.76

.t5

26.71

25.EE

26.E6

26.EE

25.80

26.70

25.77

26.91

21.07

26.n

26.86

26.70

26.9E

26.91

26.E9

6.4E1

25.78

26.87

6.t62

26.9

26.77

26.91

26.1

96

.E6

26.E7

zo.g2

26.7)

26.79

t9.9
25.6 2642 23,t4 zto

25

25

27

2E

peudoptuagnit8ld\ f.

Crydod dacttlo, lL.) Pa.
Pttughtt s tola @.E",TtiD

Saehaw tpoit@w L.

25.71

26.E7

26.91

25,EE 26.95

26.83

25.92

26.93

15.13

26.69

E.451

26.91

22.9

26.E2

20.75

25.93

u8 26.91 1935 u31
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Tabh 2l. Ms (nsl) co.1€ds at tb@ ph.noloSiql stlg.s in som€ fons€ pldts of

Masluj vrll.y, Hindulush Rdg., Palisldr.

2

3

5

El@osna @c6tifolia L.

Hippophoe &Mtuides L.

Jhiperc qceba M. Bi.b.

Irza;r dtai.z Rox ex Roth.

t2.v
B.l4

9.0Et

|.42
11.98

| 1.05

I2,68

6.7E9

10.78

15,31

10.95

I5.]I

t).22

t4_ll

20.92

I l.5l

13.71

9.03

12.ll

18.07

12.83 ll.J2 14.51 12.89

1.

E.

l0

l3

ll
t2

Acantholim loryilcaph

Ha 1o\r I o a siff | hi i Moj. )

Wicarid elegd$ Royle.

B.ker.

E.OOE

8.585

t0.E6

t3.2J

19.46

22,28

11.64

lL7l

E.867

I t-34

11.96

t2.n
13.91

18.80

14.43

13.10

8.155

l0_59

14.85

13.28

18.86

23,59

9.833

t2,36

E.4I

10.20

t3.22

r3.09

t7.41

2t.56

ll.9?

12.46

t3,u B.A 1J.96 l33l
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l5

l6

t1

l8

l9

20

2l

22

2X

24

C. H..b! / Fort'N

Art%isia p@tiJlotu Rdh.

Ftula j@schkeana Ystue-

Me',t ha I M silo I i a (L.) Hlds.

I5.E6

10.68

lE.l9

I0.13

t0,u
|.57
t3-91

t3.25

ll

10.61

10.01

20.t2

10.25

24.t6

t0.62

I l_61

I t.28

|.17
t0.37

10.34

10.98

t0.58

10.68

t0.76

19.90

9.091

t2.59

I t.94

20.39

t2.13

I l,l8

10.95

t0.67

15.55

10.56

20.75

1t.49

ll.@

15.17

12.t2

t0,9

10.85

t0.42

t2,x 12a1 l2.El t2,6E

25

26

27

2E

pseu.lnphragtdq }|ldl, f.

Crnodon .trctton lL.) P6.
Phnsnnes kalta {Retz.)

Sa.chuuu spohtatuuhL.

9.au

9.791

12.E0

7.266

8_515

9,691

9.840

8.413

9 l9l

9.109

6.7t2

7.137

9.73

9.1E

9.20

9.91 a,u 9.0!,
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b Coppttis spt$a d &ov *ebrte Al *?s hiShdt at Fpmdrctivc stae. thr!

olhq slages. In hobs, Mimun Al contenb wee foud in ,'et dscun th4Pt611696

nsl) ar post-Eloducriv€ slasc, folo*ed by (14-71 n8,4) &d 19191 ns[) br itentho

lonEifulio {d Rheun e@r'i at post-EFodtlivc ed PFEprcducliv. 3tag.s

coNidcritrg the ov.dll avdaS$ fo! hqbs, it ws s4n thlt t/et 41rn thaptu Mc ha

losiJolia a &lvio nubiela, EsF.iiwly htd 9 285 ne/I, 7.638 m8/l ald 4 456 nc/l

Al conLnrs. As a whole wriols slases hsd 5612 msr, 1.621 mgl dd 2.83? ngn.

resFcliv.ly a1 pcl-FP'ductiv., pr.{€Ptudu.tiv. and tPrcductivc abg.s Tating lhe

tEnd for @mulllion of Al i. ildividld h.lt6, n s obsdcd $.r rh.E s
progrcsive incrrse in Al @nentltion wilh lhe maiEtv of plels in 

"ltrelaia
prnillotu, Datua timiM, Cltctrthitu tloba M.,tha longihlia Neperd 

'oreru'
Sabia nubicola 8d VqbM tlxtPil ln Cichoiun i,tvba R|EM modi 6d

Trifolifu repeg Al .onlfJirt werc highesi al PFEprcduclive stages while in Fellla

iaadnraa,a n q6 hislsl ar cptodlctiv. sLgc ln st.s. lwihM Al qcnt 6
obs!.d tn crnodon datt'l@ {6126 mg,4) !t post-tlProdElive 3tagc' follovtd bv

Ptuaskites kqk' \5.022 ndl) tnn calMost^ttis pedophrugn d (3.129 n8/l) al

posl-FprodElive s|!g.s. Th. ov{all rv.decs for ens shoe.d rhar C/'Ddoa

Phragnn t d\d sd.chw Wnt@en hld 3 415 mgr, 3-058 Dr/l dd 2 344 mM Al

co enls. A3 a whol. doog veious slas$ (Fig. I l, Tablc 22), Al l.vel B 4 315 dgn,

2.43E nr,4 dd 1.409 ne/l, |!3p6cdwlv at post'epmdslive' l.prcdelive md pe-

cllsluciive srag4. Ii wd obery€d tEl Al @.t€nis incr€Ged wilh fie malu v in all

the gN*s. Atuh lhowd lhll Al @nctls .xhibited hidlv sictufic&t vaiarion amng

tbe phmlosel $a86 and Pb't sPci6 ar a 0 0 | (Tabl. 12
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Fi8. 8. GFphhal €lrstarion ofca dt nt! in dii|Erf plel sFcies et lhFc
ph.nologi@l s1eg6.

Fig, 9. cdthical EpEstdion ofK cmr.nt! in diffemt plet 3p.cid ar lnr@
phenologic.l sl!g.*
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H..o G.aB.

I Prc-raprcductlvc
I r.p.oductlve
El poat-raproductl€

Fi& 10. CE hiql Epennid of Mg dt nt' b difd! pldr 3p.cid lr lbE
ph@losicd 3tag.s.

Fig. I l. CEplic.l rt'l!5rdi6 of A1@ran! in difiqErd&r 3pei6.ttbE
pholoSi.rl i.g6
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o poct'6pr6dud€
E
5

Fig, 12, Caghic.l Epd€nrltion ofcd @nr. e in dif.ml plart st€ci* arthe
phdoloSicrl st g..

Fig. 13. GEplical EpEstadm of Cr @ir.nt3 in difrcmr planr speis ar tht.
ph.rclogi@l sr46.
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[a;'+rct.d"cwa

I
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Fi& 14. Gdthicd EFt$tirid of co 6rdts b dii&Mt pldr +.ciA alrhc
phmlogicd $age

Fi& I t. G'4$cd Eprt5ilrio ol Cu or..r! D difr.r.rr ptdt jpei6 d dc
phtuologjcd sLsd
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10

I pr+cproducti\€

r Eproducti\e

o post-r€prcductir€

Tr€€ Shrub Helb cras3

Fig. 16. Gfpnical cpllgulim of Fe o als ir difdlnt ptsr spe.i6 .r rhG
ph.rclosic.l slagd.

Fig. U. Ctphicd Epenitrie of Mi 6ians ir difaar ptdt spdi6 { tie
phoologi.,l i.e.i
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E +r.p'"d";d,.

Eg
a

Fig, 18. CEphic.l r.pl!$t.rim of Si c@l.nrs in difr.Bn pt 3F.iBstlbR
phsologic.l sases.

rig I o. CEphrc.l EpE$radd of Sr @r.nrr in difrRn. pldr sp.cj.s d rhF
F.ftoroSrcd !k96.

F
6
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B
5
6

Fi& 20. Gaphidl Eptlatdioo of Zn @r.ttt in difcmt plsrr s!€.i.. ar rhG
phdoloSical *396,

Fig,2l- CE hi6l Epllqt rion of org&ic ndrercmlmrs in difdlnt pldt +<i6,r
thE. phdolo3icd !|.9e,
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t-
t3

2

o

[.o---c-a,.tc

T€e Shtub H6rb Gr.aa

Fig, 22, CEplri*l Fplglalio of MoisrrE dtons in difrdrl pldr lpcica at rhG
pn€nologic.l sl,gs.

Fig. 23. Gsphical rcpreslaiio of A$ onr.tu h difehr pldt st€.is .t thEe
phdolosjcal slases.
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8
I
I
o

f i9 24, Gaphj@l Ep|Mtlrim of Cn& Dorcin @& r i! diffqlnt pldr e6i6 ir
thE phdlogiel srag6.

Fig. 25, Gathical Fpr$ !ti@ of lst onLnls in difml plmr sp*i$ ar rhft.
phmloeical !r!g.s,

t
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LE eo:!!rydq1a

Fi& 26. Cl4hiql EFtsllli@ of Cnd. fiba qr.nrs in dif.Mt pter s!ei* lt
dr@ pheiolog'el stag.s,

Fig. 2 7. G6ph'el r.ptffi@ion ol Nl E qknE in di,Tffi ptdt 3Fi6 d rhEe
phfurog'.il !t4er.
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o!69.!rdEe.

Fig. 28. Crlpfiidl aFM1arid of NDF 61are in difr.or pkft spei6 ar thE
pn@bgrcd s1rgd.

Fig. 29, Gdphicd Eplentaid of ADF orots in difl.mt pl&r spei6 a1 the
phmologicd sLg.t
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[re..r"a*w"

!ig. 30, OEphi..l E?Estalio of Lignin @t nk in dif@rn pldt 3Fci.! ar the
pncnologic{i slaas.

Fig. 31, C6phical rpltgt ijd of ltdi€Uul@ conr.nrs i! difeEnt plet !F.id rr
iln. phdolosical d.g6.
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t3s
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l:3

rp-;;F"d;d".

Fig- 32. Cdphje! Eprcsdltion ofc.tlul@ coot nts in dif.mt Dldt spei6 ot t'@
ph4ologcal sl!g6,
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Table 22. AI (Ds,q) co.t€ft at thr.e ph.nologicd l|!gs in soft. fong. plants of

Maruj valley, Hindukurh R.o8c, Paldst&.

SNo.

I

2

J

5

Ra,asM ansunihtia L.

Hippopha. rhaMoldet L,

Juipe$ deka M. Bieb.

ImE diricr Ror 3N( Roth,

2.721

t.t74

0.627

2.605

0.4t1

l.6l I

0.840

1.304

5.tu
t.331

t.215

1.345

2.014

2.t28

1,t64

t.849

1.120

1.335

3.286

2.97

lStE 2.012 2.145 2.112

9,

l0

ll
t2

ll

,4catthaliMt longit oF.ti

Ho I 6rlon s illi, h i i (Uq.)

Wicqia ele sMkoy| .

Xosa ,€rrrdo Wdl Gx Royl..

sorrdrd rorl' (Roylc.) Batcr

3,E6E

0.622

0.00

1.t29

0.231

t.801

0.938

0.1tl

4.430

Ll8l
0.927

0.E67

0.616

3.18E

2.701

0,741

7223

1.839

0.522

2.963

l.3l?

10.17

0.537

t.244

n4

t.2t4

0.481

1.651

0.141

5.710

1.)92

0.?15

l.3t 1.E40 3J3l 2.r35
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14.

t5.

I6.

t7.

18.

19.

20,

2t.

22.

23,

C. H.rbi / fo.b3

A enino panlloru Roxb.

F{"ta j@schledtu Yatk..

Mehtha lonsilolia (L.) H\4s.

Rheun enodi \Nall d M.i,sn.

Szlviid rrrtotz Wall d SEr

2.97

3.940

1.4E9

3.875

|,264

4.1103

3.017

9.791

2.94E

3.674

2.435

0.952

1,283

1.421

4,011

t.0E9

3.802

3.321

0.920

3.264

2.6E3

8.459

3.7E2

2.@2

2.54E

t.627

2.E02

t4.71

6.|2
t.802

7,155

1.85?

16.96

2.511

2.@E

1.819

3.171

t.718

7.63E

4.t5

4.171

4.456

2,138

9.285

3.621 2.l37 5,6n 4,0!t)

2?.

28,

pkrAoprngnit sH.tl.f.

craodoh daEloh (L-) Pa.
P lv osn i I e s t@ ra (R.8.) Tti\

Sa.chaun spontanerm L.

0.946

1.164

l-701

t,627

1.865

2.815

2.451

2.620

1.329

6.t26

5.022

2.784

3.435

1.058

2

2_047

'144

L409 2.4!E ,t315 2,721
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The esLdn for Cd concdtnrion b shoM in Table 23. lt e$ sen tlat dong

ti€s. 0E high6r level of cd m E@dcd Iot B.t'la d,lls (0.093 ng/l) at prc-

eprcducriE stase. Il wa followd by 0.090 mg/l at pcr-EprodEtiv€ stlAe ud 0.088

mgl at rcprDducliv. st 8c. On de av€age, ,et /u bad thc luinM 0.090 dgn lcrl of

cd, which wa toUow.d by sippopr@ then"oides 10.015 t gtt, d Tansi, dioica

(0.021 ng/l). Auos th. phenological suges s a whole lor trecs, it B seen thar post-

cp'lductive sbges had the hishesr la.l of cd (0-040 ng/), followed by pc-

E?oduqlive s€ge (0.018 ds/l) dd EprcdErive sllse (0.016 msn). Tsliq rh€ rmd in
individual spd.s {T.bl. 23), ir m obsa.d thd Cd contcnr incEsed Mth saruity of
p\Mts in Elreagn8 onguttilolia d\d TaMrix dioica. l^ Bet a lrtlir Cd ss muinm
(0.093 nsil) ar pre-Fprodeiv€ slaec, ts (0.088 ngil) st eprcducriv. srasc ed
mediw (0.090 ngn) al pct-EploduriE rr.g€. Simjl& uad qd ds obw.rt foi
Eiryoph.e fiMnoid$, *;\i,le i^ Juhip.r^ .xcelsa Cn *s abenl, Anong shDbs, th.
Mimun Cd @n1enh ws found in Cappatis spircM Q.A8E ngl) at reFodudiv. $.se.

coGid.ring l,\e oveBll lvchse @ne thc shrubs (Tabte 23) it ws sn ihai Capp#6
spt@sa Bqbqx bEin ed Acatlholidon lo.sitcqun npadvely had 0.086 h8,4,

0.083 nM sd 0.069 ndl Cd cont€nls. As. whol. veios $ag€s hsd 0.055 ms/1,0.054

ngl ed 0,051 m8/l Cd conrnls Bp@rively al posr,Epod@tive siage, reprodurive

slage &d pE-rcpbducli!. stag6. Cosid.rine the bend for accwutatioi of Cd in

individult .htub6, it M Gn lhat thee B a pmeEiw inc!!& wirb rhc Eaiuiry of
pt{Ls in Acatdholinon, Halorylon, Mt ictuia Rosa dt Sophta noax. ta Bqbtn
ttciun 6d Cappatis spinota Cd M high.sl a1Eptuducdve srage lhd rhe oth.. srlges,

la Eph.dra 8t@.tiaw A wa abst. l. tle bs. Ddinm Cd @nlots ws foud ih

cichltiutu inlybs (0.094 neix) al EpbducriE staee, yhich q6 rouN.dby Ttilotiw
np.a (0.091 Del) at pE,repoduclive sr.g. md Sa/v,? rrrr'cota (0.090 me/l) ar !os1-

reFoductiv€ srage, When rh€ overall ov..ag. ws tako foi h€rbs, i1B obsetu€d th.t
cnhori"n idrbus, Mentha lohsifolia nd Sdlyia nubiub t spqrively had 0,091 hg/l
dd 0.08? msl C.d @naiB. Acbs wioN phenotogical sr.g.s rha @nerrzdon B
0.07 mg^, 0.076 m8,4 dd 0.074 ne4 rcsp.cnvely al posGFproductire, rcprcdFtirc
ed pFrcproduclive sbges. On sD6i€s b6h, the lrod for aeMularion ot Cd showd
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tid it im@s.d with tt mruig of ol0|3 i\ 1 .ni!i4 Nnfiua, Cichuiw

htyba, F.rtld J@*hleaaa Abqnhba glaba, M."tha lo"gilolta RtuM enodi td
Sal o nubtcola. lvl,i!' in Datwa srtuatw 3d v.tbMd thopta Cd $s hi8h.!i .t
Eplo<lErtu sos. the tlE ottq slsef, In /v.P.la car.rd Cd w hiShBt (0.0E5 DsI) rt
pFEpod$tivc sogc, l.ss (0.076 ntgl) s! llFodElivc !lrg. {d trrdiB (0.0?? n8n)

d Fn-rcpoduriv. 9rg.. Atnonf tlE gr$sc1 dE hiSlFs conamation of Ot B
o!6.Nd E Ptv.snitet ,@ra (0.095 EgAt !t pFEprdwliv. tras., vhich I
tolbv.n by CdMt6nis ps.tdoptuaghit t (0.W2 nel, 

^ 
pc-Fprcductirc strg..

WtEn ihc ovqsll avdg. fo! gtls w conliddld (t3bl. 23), il wa $o thd

CtlonogosEts ps.udoptuae6it.t, Ptuagdi,a l@lt ,t'A S@.funn VontN@
Elpdtivcly hld 0.090 m8,4, 0.0E9 D€n dd 0.0EE ngn Cd @lcni' Amna lhc vlriols

phcnolosicd suges Oc oltnll conccntrrlion ofcd B 0.090 Dg4, 0.0E7 ngl .nd 0086

ms4 Gpelivcly. Thc t lsd for ecmdmon ofcd on idividud speia b.$ sho*d

thlt Cd conlc s in6€a!.d wih l'fl,i'l4jt! ins@cfuM s4,tomM. b CalMogtosns

dd Pr&Srt r Cd s bgldt st pFFpmdu.tiv. d.g. {E dE othc. sllgca. whil. in

Ct odon do.tlon tuih6 Cd(0.0E4 ng/D *a fo@rl .t pt!-Eproducti!. sn8., l*
(0.081 ms/D !t EplodEdrc sLsp.td m.diM (0.0E3 h8D .r Do.l-clroduclivc r.8e

(Ii& 12, T.bL 2l). Cd 6nt nts llvalcd @n-siifc{o! wriadon .mn8 lh.

plwlosicd sogcs { d 0.05 !!d showd higNy lignifiqt wi.tion d a 0.01 oorg
th pbnt spci6 G$1. l2).

!. crnDi.D (cr)

T!bl. 2a shows rh. coclntdion of Cr lroon8 iNcrig.ld plels. Adou Ur

o!cs, tnc hid.st of Cr co !nt! (0.724 F8l) q!. |@d.d for Bada utilis 
^ Fe

Epoducdrc e!gc, qtrich B follMtlr by Hipwh@ rlMi&t (0.302 msn) al pF-

EDlodBriE strgc.Dd ld,@ft dloLa (0.114 hg,4).r post-tqmd@tuc sl.g.. On d.
.v.6gc &n/a hld dE hiShd oicrioition l0.1l5 6sll), folloqd W HtPPoPh@

rlbmtut&s (0-294 net, aA TMi' Aoba lO.W !t&4). Acl!6s d|. ph.nologiol

!r4e fd tF3 s. vholc, it I sn lhal polr-FpNdlttiv. 3r.8! hld thc highcn l*l
(0.242 ms,4) of Cr @nEnts folloqld by pt$ptqludiv. sl4e @.235 bs/l) &d

Grrdwtiv. st rc (T.bl. 24). Or Mividu.l +eics bosis, n w obdcrycd ihai Cr
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conLnrs ircEosed sifi thc mtuiry of gbtnt in El,easnut anStstilolia dd TMt
dioie.ln Ret4la utilit .!A Hiwpho. frzttod€r n was naimw d tFFptodEriv.
stEB. the othd s|.g$. ln .tu ieru .r.€ka, Cr B hisb.st (0.032 m8/l) al Eprcdwdve

s!.s., lcs (0.020 d8,4) at p6t-rcprcductiv. nag€ ed mcdiw (002E ms,4) alpr-
reprodkivc araec. In slwbst nuihM cr @ntdt a foud in Eph.dtu S.tudiM
(0.511 m8,4) at pct-Fprodu.tivc sLg€, follq.d by X44 '.rDian 

(0.551 n8,4) .r pre'

rcprcdutivc iage and.Joprora rotliJ (0.505 n8/D d Pon-€prcdu.tiv. sttgc. On dtc

sq.E Cappris sPi@, Sophta kollis 8d R6a vbbia@ Bpccliv.lv hrd 0.5EE

me/l, 0.452 hsl s 0.415 ngn Cr @nrqft. As a *hol. vdiou ph@lo8rel sng6

had 0.325 h9,4,0.320 n8, &d 0.272 ngn Cr contdts BP6nvcly .t posl'Egodeliv.,

Epbdrctivc dd prc-rcFodudiv. srryes. Codidcdtrg fi. h.nd fd accuul.lioi of Cr in

individud sDecica, it $Es r..n thst Cr cont nts inc!!i.d with thc matutily of pl$ts in

Be,beis lrtiu,t Capparit tpirma td Sophota do it, \vhi|. in A@ntholikh

lonsitcapun ad tosz wbbiau C' conldts I haiDd n F EPbducrivc sb8.

fhe the olh€t r|!g.s. tn Fpre&a ge,odiM fit6t (0.089 n8n) Cr w fou.d {
rcpodudiv. srrg., lers (0.048 mgn) at posl-Eprcdu.tivc nag. atd tEdium (0.059 mer)

ar F€-rcpbducriv. strg.. For h.6s, Mihm Cr @nt .t! w foudinTnhlim tupeq

(0-847 hs4) Er post-apdde v. slrg., followcd by C,.rdiu ,,r/16 (0.798 n8,4) ar

pon'Epbdlctile st!8c .nd M.,ttha lo"Silolia (0.76 ng[) 
^ 

po3r-repllducr,v. s.9..

Conridcdns tlr ownll ltlrigcs for h6bs, il lls lioud thd rfi&/,!r r.pc6, Cichonw

intyb8 a'a Mentha lonsihlidhd EsD.ctirly 0.821 m8n,0.7E6 trlsl atd 0.65E Fr/l C'

@ntcnls. CoBi&ring th. L.nd in indilidurl A@i6, it v!5 foud thd Cr ont s

incssed with thc matuity ir Ci.idtlr, Dtn'a, Clycynhna M.atha, N.pzta. X.hcn.

szt'iq tuiloliun t\d v.tt6.un th4,66. A,t.ntsia Nnitoru d'd Fetula j@ehtaw

hld hdinm cr ontcnts .r €pmductive 9!gc. In 8res, thc hidlcn Cr @ntcnt 6
fMd ln Phtughit s kdla lt.t0E ng4, !l p6t-Epr.duclivc atag., follo$rd by

SocchaM tpoatMw (1.037 ms,4) d post-Gprodudiv. tttg. atd Cdanosodrii

pseuaoptagnnes (0.94 ngl) !t p$r-rcFodu.ti!! 3i!3.-
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T.bL 23. Cd (ng[) co ds d th@ pl|@logicd stagca i! somc fodgc pldts of
Mduj valley, Hindulwh R0g., Pddsllr

Elaeasaa! MsBtihlio L.

Hiptoph@ fiomi.les L,

Bieb.

0.093

0.009

0.07E

0.00

0.012

O.OEE

0,003

0_072

0.00

0.024

0.090

0,011

0.016

0.00

0.027

0.090

0.007

0.075

0.00

0.021

0,03E 0.0!6 0.01{l 0.03E

1.

E.

9.

l0

ll

ll
t2

Haldtlon sillthii (Moj.,

Mtri.atia elegda Roylc,

0.069

0.080

0.0E4

0.00

0.033

0.030

0.062

0.05t

0.w7

0.0E4

0.088

0_00

0_035

0.031

0.0?0

0.057

o.072

0 078

0.0E5

0.00

0.042

0.036

0_072

0.05?

0.069

o08l

0.0E6

0.00

0.03?

0.032

0.068

0.055

0.051 0.r)31 0.055 0.053
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14.

15,

16,

17.

18.

t9.

22

20

2l

2l

24

,1|t nitia peilotu \o)tb.

Fiulai@schk atuYatr..

Huds.

0.053

O.OEE

0.041

0.081

0.054

0.085

0.0E5

0.075

0.0E6

0.091

0.081

0.057

0.094

0.051

0.087

0.058

0.087

0.076

0.075

0.086

0.085

0_083

0.05?

0_091

0,041

0.08?

0.066

0.089

o077

0.0E1

0.090

0.083

0.082

0.057

0.091

0.047

0.085

0.059

0.08?

0.0t9

0.tt1

0.08?

0.0E6

0.0E2

0,074 0I)76 o,w 0.0?6

25

26

21

28

p t. udopb .gn i te s H^ll. f .

P hr a8h i I e s ta, ka (Retz)

Sacch@ sry'tt@dL.

0.092

0.084

0.095

O,OEE

0.081

0.090

o0E8

0.089 0.090

0.083

0.082

0,0E9

0.090

0.081

0.0E9

0.0E8

0.0r0 0,087 0.0E{ 0.r)87
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Ptuagnites k*ka had th€ hidesi lev€l ofcr (l.0EE nsn), fouo*d

by sachotun spontd.tu (r.0r8 6eD ud ColanogNnii p*tnapbdghlT (0.961

ngr). Consid€iq ln. phflologiol st g6 3 a IIFIo for eIrts, ir @ *n th.t posl-

rprcductiv. srse had rh€ highesl (1.009 mg/l) cr conlenr, follosrd by reDbductive

nas. (0.986 bg,1) .nd rercpDdlcdvc srrse (0.97 ngn)_ Coijidajlg the trend for

mcumulalio. ofc. in individual !p@ies. it w6 obed€d dur Cr contcn$ .nhded wirh

$. rEluity ofpla s in aI rhe speies (FiB. 13, Tabte 24). Cr @dbrts showEd hghly
3ignifi@t vqialion ar d 0.01 mong $€ ph.notogical sr.gs dd pldr spsies (Tablc t2),

Th. @lysh of co conce.trslion is provid.d in Tabl. 25. ADong hees, rhe hishest hv.l
of co w (0.088 as4) @rd.d for &rda ,./,r st Fpodrcfve sras., which *Es
tottowed hy (0.043 hgx, ot Hirypha..raDrcrdss a1 pon,Eprcducrive stase. Betuta on

Oe avsagc had the high€sr lsct (0.080 mgr) ofco, foloved by Hippopha. rhm@id.s
(0.014 hg4). on individu,l sF.ies bojs, ir E found rhar r.,/4 rt7,r h.d $e hicJr.sr

(0.086 ns/l) coltenls at EFoducdle slagc, l6s (0.075 h8r) at poslEptoductive $ase
ed eedium (0.078 mM) al pcqprcdwriv. sl'as.. tn HiptDpho. rAanrcidq Co B
rccorded only ar posnepoductiv. sraSe (0.043 mg/D dd abs.nr ar o&.r sases. tn
shtubs, ndihu Co w6 foud in Cappait tpi@td t\.o1z nEl) ar Eprcducdv€ sL8e,
ehich ws followed by ae".,i rrrrru (0.030 mg4) at losr-rcprcrlwrivc srase &d
Eph..trc s.rddiano (0.016 ngJl) al ff-aprcduciive slae.. The ovenlt av@sc for
shnbs, n w ob*ped Oar C4prerr &qb.^ dt Ephe&a EsF]tyely h.d 0.046 bgl,
0.012 ng/l ed 0.05 ngl Co conte.E. A3. whote mong vdiou pheiological suges

0.009 ns,4, 0.009 ng/ ed 0.005 mgn Co @nI.nls *rF Esperivety !@dcd fo, posr,

i.productiv., rcproductive ad prc-rcprcductive srag$. Iating individual speci6, n wls
Gn thar A.frair had $e hid.sl {0.030 ms/) ar poli-Eproductive slasc, le$ (0.005

68,4) ar pGEprcducrive sr!9. .Id B lbsnt ar rcpoductivc nase. Coppux sprc&
had ndlnh (0.072 ns,rl) aL.prcducrive $aee. l6s (0.023 n8I) at pF{€prodwlive
tlt8e and hcdiM (0,042 og/l) n posl-rprcduclivc sl!g€_ h Ephedn g.tudiw Co

wa F6flt or y al prc.Eprcd@iive sla8c, Btlil€ in Gst of lh. c*s il w4 abqr, In
h.6s, high.st level of co w @rd.d in salyia nrbicota (0.2?4 dg/l) at posr-



Ep'!ducu!. sllge. $tlch B lo llowed by Fetula retchleana tO 248 mg ll !t pos!

rcprodElivc $a8e ad I'irol'r' rcpe8 (0.127 69!l) 6t post€prcdwtivc stag.. On ihe

*6ge satvia, Feruta atd Trihlian lBFdively had 0.265 mel. 0.242 nel &n 0.t22

mg/l Co conteo$. Ace$ th. ph@logical staSes 6 a whole for hetbs, it was seq lhat

posl-eplodrctiv. sraec had the high€sl (0.093 ms/) Co conr€nls, follo*ld by ple-

rcproducive nase (0.086 msn) dd rcpr.ducivc siagc (0.08 ngiD. Taldq rh. indiidurl

sp@acs, it M foud th.l Co @nr€nrs incGaed wid rh. datuity of plmG in Fdr,l4

Menlha Nspeta, Sdlvia, Trifoliun Nd Vqb8cuh thapsus. Cichori,n intrbw ed
Rh.un eno.li fud ldimw sr FFcprcductiv€ srage lhd rh. odq slagcs, In 8rsss,
hieh6! ld€l of Co @lrcnls m |@r!,l in Pltucnns LuLa lo.2l I ms/l) ar post,

c!@ducive shs€. It ws follored by Crrodoa dactllon (0.180 Ds/l) ar posr,

reproducl've slage ad Caldnogrosois psetdophtoghir$ {0.1?9 dg/l) at posl-

epbducrivc srase (Fig. la, TaUc 25). On th. av@ge, Ptuasurer had thc hish6l co
cooteo$ (0.199 ms/f), forlow.d by sarcham spntanew (0_159 ne/l) dd
Col4kogto tis (0.157 ngtt). Ta\ing liie ph.hologicat siag€s, it w6 3!€n thal Fos!
rcplqluctvc sbse h'd thc hid6l loel of Co (0. t 83 ns4), folos€d by p,!-cprcductile

sbse (0.153 osr) &d rcpbdudivc srlsc (0.16 nsr). Ihinling rh. rrend hr
acc@ulalionof Co inindjvidual sFci€s, il6obsdcdthltCo€o . sincEss.dwilh
rhe n tlrity in Cal4uoglosnit, Ctkodon a\d PtuaEnit.s, Sauhatuu l\ahtanew had

ndiDm co ortenr (0.t69 Ds/D al rF.ducriv€ si.gc, l6s (0.14? met) al pE_

eproducr've st.ge and m.dim (0_16l mg^) .t Fsl-Fprodkdve srrs.. Co contars

shoqed highly signincad vdiaiion (P < 0.Ol) uone rh. phcnolosi€at stugs sd plel



Table 24. Cr (ms[) contenB at th@ phcnolosical $.ges id sone fo6ge plsls of

Mdtuj vall€y, Hindukush Roge, Pddste.

s.No.

2

3

5

EI@agM MEatihliaL.

Ei4nphae rhMnoid.s L.

J""iper6 dcelso M, Bi.b,

0.724

0.or9

0342

0.028

0.070

o.102

0.017

0.279

0.032

0,099

o-7t9

0.059

0.301

0.020

0.114

0.715

0.048

0.294

0.427

0.094

0.235 0.231) 0.242 0:35

6.

1.

8.

9.

l0

It
t2

ll

A can ho I imo n I o ry i s cap u n

Hator'to, srilithi i \Moq.)

Mtrjcaia elegfu Royle,

0..15E

0.342

0.563

0.059

0.1E5

0.062

0.551

0.412

0.126

0.391

0.591

0.0E9

0.231

0.t42

0,t44

0_439

0.26t

0.4@

0.61t

0.048

0.232

0.t21

0.411

0-505

0.116

0,178

0.588

0.055

0.218

0.110

0.435

0.452

0212 0Jto OJA 0320
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l4

l5

l6

11

t8

t9

22.

23.

20.

2t.

A eninz panifora Roxb.

Fetda ja$chkea@ Y a&..

0.530

0.771

0.I9
|.127

0.5?0

4.82

0_324

0.439

t.231

0.E00

0.447

0.575

0.788

0.37E

1.238

0.616

0.617

0,142

0.45

|.238

0.Et?

0,486

0.510

0.798

0_416

t.201

0.635

0.16

0.J51

0,454

t.2E6

0.E47

0,554

0_558

0.786

o37l

Lt89

0.@1

0.65E

Ol|I)

0439

1.252

0.821

0.509

0.637 0.565 0.711 0.684

27.

26.

25,

28.

p'e udop hra sD i r e s H6ll. f .

Phrasnitet tuka 8.12.)

SacchM srytl/,@wL,

0.E90

t.071

0.998

0.948

0.894

0,947

L0E4

t.020

0.898

1.108

t,037

0.994

0.894

1,088

1.018

0.961

o.9n 0.966 t.009 0.991



l?5
5. CopDe. (Cs)

The @nmFatiotr ofcu is &pict d in Trbl€ 26. Among l[. rt!s, {E higldt Cu

@ntenrs (0.173 ng/D w@ re@d.d fot Betula utilis 
^ 

pre-rcpoductivc sr.se. tr was

ionowed by (0.llE Dc'4) at rcpbd@tivc sitge of Hiwphae th4tuoidet dd bt

Junipe$ s.,tv wirh (0.069 ng,4) d posl-cprodwtivc stage (T.ble 26). On the

avcEge. ,erla had the highcar cu (0.16t ms/D conL!ts, followedby Htppoph'e (0.116

ngD ud Jui,E A (0.060 mg/l). Acnss thc phemlosic.l st g.s for ir.B, i1 M obviou

lhar all de fiG sias6 h.d sinil& @@nration of Cu (0.089 mglD. The !.nd in

individurl sp€.i$ showed rhft Serrl4 Elaeagnw Nd Towit hadll.ighesr @.cqr.rion
at pr.repbductivc slage rhd er other sia8.s. Cu onltrr! incFa$d wirh th€ malqit' in

Jnip.M. Hippoph@ an"oi.Ia htA $e bighest (0.t18 FgI) on@rdioo al

Eprod@tiv. slage, l€s (0.114 mgn) al pE-E!rcdulivc sras€ ed oediM (0.1l? 6M)
ar posl-eproduc$ve sbge. Anong dnbs, MinM Cu B foud in Cdppdtis spinM
(0.150 ng4) ar rcptoducrivc abge, ro\N.db, Bob..is trieffi (0.128 n8n) d posl-

Eptoductiv€ sbg. &d Rd, y.rDri.,a (0.120 mg/l) at Gpoductiv€ stag.. On th€ avera8e

Capparh, Bqbuis L1d Rosa rerrrze Bpecrively had 0.149 mg/I, 0.126 Dg/t md

0.1l7 ogn cu contsts. A5 a whole wiou pbe@logicd srag6 had 0.09t bg4, 0,086

mg,4 ed 0.081 hgn Cu cofi.nc EsFctively a1p@rcfmdErive, po3r-Fprodulivc md
repbduclive s!a8$. The Mhulaliod re.d of Cu oD individu,l slnbs s@ies. it wb
d@ Ihrr 6G b prcgrcsile inc@ wifi rhe @ndly in ,e.r.,ir dd S,rro,a
noUis, A@tholiboa CapNrit erd Xda had the high€sr Cu lev.l at llPtldurive $aB.

ths the orls stags, while i. 8 tu44 Halox on 6d Myticaria 6 \\Lshiehest 
^ 

$e-
tFo<twliv. st gc. ft€ hgh6t ld€t of Cu @dlenrs m@g hdt6 ws @rd€d for
TritotiM rep.ns (0.194 nglr) t\ pre,Eprcducrive $ag., fouowed by Menth, torsilotia
(0.190 ns,l) ai posr-Eprcd@tive stase &d cichoriM tktrbE (0.t88 nsl) 

^ ee-
re?ro<tucijve sbgc. The ov.r.ll rsd ro. aEdg€ wtEs for hdbs showcd rhar t i/at,,.
Ci.horitn ad M.tha EsFctively had 0.190 ng4,0,186 ngn dd 0.1S3 nSI Cu

conte.t!. As a whol€ vdious phenolosical slas€s had 0.1j4 ms| O.t27 nsl4d A.n6
ng/l Cu om.!1s, rcsp.clivcly at pcrcp'odudive, posr-Epod@livc &d cDroderiv.
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Tablc 25. Co (rng4) contenrs ar rhr€e phenolosical $ag.s in sm€ fong. pldLs of

M.siuj vailey, Hindukuh Res., Patislar

I

2

l

J.

El a e a cau s a tga t ifot ia L.

L.

Bi.b.

0.07E

0.00

0.00

0.00

0.00

0.08E

0.00

0.00

o00

0.00

0,075

0.00

0,043

0.00

0,00

0.080

0,00

0.014

0.00

0.00

0.016 0.01E 0.015 0.016

B. B.shnba t-- T-----T----r-6. lAcadhotino, I n, i ooo I o.oo ]o.oo
I loasikapunBornni | | | |

'. ] 
,.a*o rr",- r"rn. ] o.oor ] 0.oo ] o.o, ] 0.0,,

8 
| 
cap4r^ spiwL. | 0.02t | 0.072 | o.oll lo.oto

o. 
) &wa,o g",*di*r. ) o.orc ) 0.00 ] o.oo 0.005

rc. luao'yroo g,itir,ii I n, | 0.00 | 0., i o.oo

]@oc.) 
Buee cx Boiss. 

]t. 
lwi.qia"t"ctur."r'".. I o.@ | 0.00 | o.oo I o.oo

12. Ro{a k.r6,a,a weltex 000 0.00 o.oo I ooo

. tl*' | | | I

'3. 
] 

s,e?,-" ',r'r (R"yh.) 
I 

0.00 
] 

0.00 
I o.oo 

I 
o.oo

0.00s 0,009 0.009 0.007

t4. 0.00 0.00 0.00 0.00



t11

l5

l6

t7

| ," Il19 |

20.

21.

21.

24.

O.IOE

0.00

0.242

0.00

0.063

0.030

0.095

0.766

0.t I5

0.028

0.t06

0.00

o.236

o00

0,049

0.025

0,031

0.254

0.t23

0.056

22.

; l:;
;l;
::; 

l:*:

;1;
0.0E6 0,08 0.093 I 0.0E6

2E.

27.

25.

Pt udoprnaqnna lidd], f.

Phtucnit s kut (. .eE.)

L,

0.I52

0.t31

O.IE4

0.147

0.t29

0.203

0.169

0.180

0.21t

0.16t

0.147

0.19

0.159

0.l]9 0.t19 0.157

0.153 0,16 0,tE3 | 0.165
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Aes€d on individual soeci€s, ir @ fouod thar in,4teDiri4 cichoirn, Dotwa,

elycrrthiza, Atuuh, Salvio d\d ?r!&I!n Cu utenrs w6 highd al pre-epodwtive

stag. lbe rh€ olhcr $tg.s. Nepetz cat o \d refiB.td ,laprd had ndinm
@.ccntration ar apoductivc n ge- Fetula 4d M.,nha .*ibir.d i.@s€d l*l of Cu

with rhe m8nfity. Among erues, higlest lcv.l ofcu w6 ob6€N.d ia Ctrndon da.tlon

(0.138 mg/0 a1 prc-cpioductiv€ sr.ge, which wd tollNed by Calanogosttis

ptetdophnEdres (0.t26 ngl) ar rcprcd@iive slaee ed PbosDitet katko (0.124 6dl)
at a!rcd@dve sragc, Otr l[e av@gc Ctnodoa Cal@g6ds 6d Phragnit$

Fspelively had 0.lll mg/l, 0.124 ng/l ed 0.121 mgn Cu contqrs. nE vdious

phc.olosical slases rcapectiEly hsd 0.126 mg/I.0.124 ns/l md 0.120 ng/lCu coir€ils

ar plFeproduclive, rcproducdve ed post-Gpod@live s1ag6. The asd on indilidul
sPdi.s b6is shoeld thlr c.rr.-dm d@Dlon dn Sac.hun tpohtare@ nid lh. hidest

co d|J ar pFEproducfirc s^ee" v\tle in ColMgrosht .J1d Phtusnit s it vs
high*r at Gprcductivc stlse (Fis. 15, Tabl. 26). cu @dre s snow.d non*ienincer

vdiaiion molg lhe ph.nologicsl slagcs at d 0.05 md shos€d highly significet

vuiaiion at a 0-01 mong rhe planr sFica (Table 32).

Ahons fi€ tr€es, fi€ highesi Fe @drols (7.160 me/l) w@ rccorded fot Eet ta utitis 
^prc{.Foductve stage, which M folloq.d by TaMit dioica l6.lE9 nsit) at !ost-

cPlodwdv€ stage dd J,aire'6 .xeha (5.266 6cA) at rcptdlcrive stage (Tahl. 27).

Or lhc awsq &ru/, hld ilE hichcq (5.59 hs4) Fe @.Lnr5 folo*Ed by Jrriero
(4.5E nstl) at Tanat& (1.7r msl) morg hees. As a whol. for ph€nologiqt sl.s6
mong trees lhe post.i€prod@live st ge had rhe hictFst Fe (4.58 hg/l), fouowed by pr-
rcpbduclive stase (l.El nu/l) ard Fprcduciivc slage (3.54 ms4). Tatiq ihe rtlnd in
individral speci€s, n w6 ob*o€d rhai F. @nrenc pogr€ssiv.ty i@s.d wirh lhe

earuity in ,lardarB angueifoli\ Hippoplp. fiMnoides 6A TMi! diotca. tn

aelda F€ concenthdon ws Ddimu (7.160 mgn) ar pr€,ieprcduclive soge,l€ss (4.801

n8/l) at Eprcdetive stage dd DediM (4.821 dgr) .l posi-Eproducdvc sr.ge.

iripd.6 dnibil.d hiShd Fe @nrentr at Eprod@live $!3e (5.266 bc,4), nediw
(4.695 mgn) at pE-eprcdkrive srage ed l.s (3.?86 Dst) ar posr-E?ndwtivc si.sc.
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Amons shtubs, Fe ontenrs wrc rNino'i i^ Llrticotia etesa^ (\t1.22 nED 

^
post-erodEdve stag., Iollos€d by ,(ohtholinon longiscapn (9806 ng/l) d

repmduciivc slage @d tprrrdr" gqodlav (6.483 ng/D ar po*_Eprbd@tile st ge fte

ovcrall avehge for shabs sho*d thil Mytharta. A.antholihon ad Ephedto

rcsFdively had 8.62 ne/t, ?.66 mg/l ed 4.20 mg/l Fe cont€nrs Acms th. leious

phenologi.al st Ses the @nedrarion w.t b.d 564 ngn,440 nell sd 292 ngl
6p..tivcly at post-eFoducriw, repbdudrve a.d prrePtudetivc sitg.t (Tablc 27)

Tddng shDbr, il wd @clu&d thal $eE q6 posrsive irclla with ad\eisg

maluiiy h ,.r&.n |tc.unL EFIE&a qe.tdi@, Wicdo elegM ad soplto

nolit. ,leanlholitun. Cdpptit bd HaloDlo" stffithii hidn st onenEalion 3t

cprcdudive stage ths the olns sl!8s. Anong hetbs, ihe ndinu Fe @nLn$ M
rtcoded in V{bas.un th'psus (29.10 mr/l) at posti.Foduclive slage. Il wa follow.d

by M.hrha lo4srktia (22.89 mgll) at posti€podwlile stase ed Nepet! cakrid (tl06

ng/l) at postjeprcductive stage. On fic avdtg., v{b^cutu, Me4lha dnd N.Peta

cpcctiv.ly had 16.74 ngl, 14.4{ mg/l dd ? E0 m8,4 Fe cont nls coNidcdng th.

individual sp.ci$, L co!&nis ircrlar.d Pbsressively wilh lhe mlnriy in Dalua

GlEtr.hia, Metufut, Nepetq RlpM, Sabia ld v.rb4an thaPs$ Art nisia

p@ilon, cichotium intb6 anA ndoliw repew snowed hig\.a @ enls sr p'r'

Gprcdudive $ag€. Fe M hieh6t (E.715 ogn) ar Gprcdu€riv€ siage, le$ {2 634 E8/l)

at posr-rcpoductive slage ed medim (4.194 m8,4) at ptereFoduclive sl.se in ralla
'flE hidr.sr lcver or Fe @nr€nrs mo.g 86e! wd l@rded tot Catanosostnt

pvudopbasnites (7.46? n8/l) ai pdt-rcFoduclive shge, follow€d by Clrodon

dactlon (6.131 ms/r) or posr-EFdrct e sits. std Phragnnes kqt4 (5 544 mgn) at

posr-Epmd@tile stlge. On lhe avc6gc, Cynodo^ ColMoqtosnk atd Ptuagnikt

GDcctiv.ly had 5-79 me/I.5.42 ms,4 dd 3.49 m8,4 F. @dents. Acbs rhc veioE

phcnol%icd iages lh@ w 5.53 mgl, 4.89 ngn and 2.?0 mgn Fe @'Mtnlion al

posr-rproductiv., Epodelrv. &d pt!-repddEiivc sbgcs. or individul sD€i.s b6is

ir wd obed.d thlt Fe @trtcnls inqt€$d wilh the tuiuity n Calanogosin nd

Phragkit*. v\ile in Cy@1on d@tllon 3l Stcch4run sponta,ern i1 u bigh.sl al

rprcdudive suge thd lhe oth€. slag* (Fig. 16, Table 2?) Fe contenrs showd highlv

sigrilic&t veialion al a 0.01 mong the phenological slags &d pldt spsies (Table 12)
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Table 26. Cu (mg/l) conimts at iliee phcnological stag$ in eme fo6sc planB or
M6:tuj vdl€y, Hinduh$b Ras., Palistrn.

2

J

4

5

L.

L.

Bi.b.

0. t73

0.063

l14

0.04?

0.050

0.t62

0.054

0.ltE

0.065

0.044

0.t60

0.060

0 ll7

0.069

0.037

0.165

0.059

0.I6

0.060

0.044

0.0E9 0.04!, 0.rli9 0.t 89

7.

8.

9.

l0

ll

t2

l3

B. Sbnb!

0.t lt

0.t27

0,149

0.080

0.060

0.060

ll3

0.030

0.[2

0.)2J

0.150

0.045

0.036

0.M3

0.120

0.033

0.105

0.128

0.147

0.050

0.034

0.053

0.1t8

0.057

0,109

0.126

0,149

0.058

0.043

0.052

0.117

0.04

0.091 0.83 0.t[6 0.04?
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!4.

15.

16.

11.

18,

m.

2t.

22.

23.

Huds.

0.101

O.IEE

0.074

0.t2?

0.0,10

0.174

0.128

0.14,{

0,141

0.194

0.t63

0_061

0.182

0.042

0.t tE

0.036

0.185

0.133

0.136

0.129

0.188

0.1?5

0-0,16

0.187

0.068

0.130

0.031

0.190

0.t32

0.r22

0,141

0.187

0_165

0.069

0.t86

0.061

0_124

0.016

0.183

0.lll
0.1t4

0.118

0.190

0.t68

0.13,1 0.126 0.127 oll9

25

26

27

28.

L,

t21

ll8

t2l

0.120

0.126

0 128

0 124

0 lt9

0.121

t26

lt8

l14

0.t24

0 lll

0 t2l

0 ]]3

0.126 0.tu 0.120 0.123
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Me8&se vaied mong ihe sp€cica ed phenologicsl slag6 (Table 2E). Ih€

highest lwer of Mn @nrents weE tovd in Betuld ilis (1097 nd l) a1 pr-eprcduciivc

siage dons tr€es. rt wa forroven by Tawix dioico \t0,4'1 nelt) at posr-eprcducti!.

snge @d Hippophoe rht@id.t (711.5 mg/l) at pct-Eprodutive slage, On th.

,r.tdZ., Betula IMn d\.1 Eiryophae Espelively had 649-0ll b8/1, 636.?33 mr,4

ed 466.131 nen Mn @nt€nts. For lrEs, rh. ph.tuloSical sisg6 a a *nob showld thd

pFrcprcdwtive stage had lhe higlEn (551.06 m8/'l) Mn @!drs, followed by post-

@Foduclive st se (502.59 ne^) and Ep'od@dv. siasc (412.46 mc,4). On individul

spei.s bsii ir w6 sen that Mn.oni..ts iocraed *ith th€ na$riry in Hippoph4.,

Jrrip*,s {d Tanun. Bettlo utilis Nd Eloeash8 ohg8tifol,a had haimun Mn

conrc s at pre{eproductiv€ stag€ lban al othe. $ag€s. In 8hnbq l]hinm Mn cortenls

wec F@ded in Mrrictjd elegant (l7El ndl) .t rcpbducrive sbs€, follow€d

bycawarit spinoto (1417 nsll) ai posl-rcp'oductile slase and tal,4l,, srifirlti ( 125.{

me/l) tl post-EFodudiv. s:lrg.. For 3hnbs, the ov.dll aveEs€s show€d tlEl ,l/Jrt afia

Cappaat td Holot lon erytiecly had I10E.6? ms4, 10?4.4 Fe,4 ond 820.1 mM Mn

cont nts. Among tbe vrio6 phtulogic.l st gca @ lh. aw6ge qnibned 807.82 hgl,
154.97 ng4 ut 411.01 69I Mn .onroG EsFdively ar posl-Fprodetive, epbduiv.
sd prc-ftpodoctiv€ slagw. On individud basis, ir E cl€& lhat Mn contenrs iocps.d
with lll. maturity in ,srrerir Coppilh, Eph.&a, Ealorylon {d Sophoa tullii. ln

A$ntholinon Mtricdia dd Ror4 perrdrd Mn qd mdinm at r€producriv. sng.

$e ilE otn€! slags. Anong herbs, rh. nsinM Mn conlenis w@ foudd h i/..ru
€Dor'i (9863 mc/D at pre{epbdudivc siagc, folloqed by DoMa siMonitn (t31s

ms4) $ post'rcFoducrile slase an{ Men'ha lonsilolia (1286 n91) !i posr,epoductive

sr2g.. On tle 
^e@Ze 

Rhem, Datua dd Mr,rt& Espetivcly h3d 5061 .73 Dgl, I 192

m8, &d 1043.33 me/l Mn 6nl.d' A@$ th. vdios pttulogicil srg.s $4 wG
l573.ll mgn, 1126.10 n8I and 680.64 m8/4 Mn snrnrs GFctively al pE,

Eprcdrctivc, pGr-EPloductive ed Eprodstiw strg*. Tb€ trdd in individu.t spcics

bsis .xiibitcd dEt Mr @nlentl inde&d with th. mtuity in Darua Me ho, Ne\ta,

Sabia Nd Ye.b6cun thaplls. A enisiq Cichotiun clyctfthi.a Nd Rhew emdihat
msinun Mn contehls at pf-rpnducriv. stagc ihe the ottFr susci.
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Table 27. F. (Ds/l) conlenls ar lh!. ph€lologicrl ntgca in lonc foFge pldls of

Mastu.i vdl.y, Hildutush R&s., Palit r

I

2

3

5

Elaeosnw ansutihlia L.

Hippophae rhamotuLr L.

Jbipetus qcelso M. Bieb.

Roth.

7.160

2.992

2.023

4.695

2.1%

4.E01

7.036

2.855

5.266

2.148

4.823

4,26A

3.839

3.786

6.189

5.59

3.10

2.90

4.58

3.71

J.EI 3.54 45E 3.9E

6.

1.

8.

9.

l0

ll
t2

l3

B. ShruD.

Acat tlinu IMEitc.tIM

CopFno tpw L.

Hatoxtlu ctifr,ht i lMog.)

Wictid .t gM \ot;L.

5.7t7

t.659

2.014

3.0t9

t.757

4.339

2.466

1.373

9.E06

2.563

5.525

3.lll

4.312

4.900

2,258

6.470

5.533

2.094

6.481

2.558

t7.22

l.El7

2.980

7.6

326

3.t
4.20

2.r5

4.62

3,06

2.20

2.92 4.,10 5.64 4,32
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l4

t5

l6

17

l8

l9

20

2l

23

24

)2

C. H.rt. / rorh.

A,lnkia p@iIM R.ab.

F.nna j@tcht M\ak .

5.290

8.8()7

5.t40

4.t94

2.90

I1.20

6.M3

3.786

t.880

7.2E7

7.Oq

1.63

2.922

4_302

8.715

2.599

9.280

6.309

2.998

6.281

5.922

t4.vl

4.4!6

4971

6.674

2.634

4.547

22.E9

11.06

6.t38

8.161

6-t78

29.t0

3.12.

5.51

5.17

5.18

3.41

14.,16

?.80

4.31

5.84

6.46

t6.74

6.15 5.q) 72t

25

26

27

28

p re udophra gn ite s H.ll. f .

crqodan da.tion (L.) P.B.

Phrosnites tutd lRaz.)

Sanhuuu tpohtareuk L.

3.545

3.309

1.952

2.010

5.262

7.931

2.986

1..t69

7A6l

6.131

5.544

2.987

5.42

5.19

1.49

2.19

,,70 a,a9 4.37
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Mn wd hi8]l.'s1 (1275 DS/) al rcpbdudive sbge, les (45?.0 ms/l) at posl-

Epmducdle stlge md mediu (979.7 ng/l) al pleiepod@tiv. stase in F,rula. Adong

srsss, mdinun Mn @ntnts *ct. lo6d in Phragkx* ta a (4007 me/l) at pe-

epod@lile slage, followd by Calanosotris pkrdophrasniter (944.4 ms/l) at pc
Epbduclive sl6ge dd a),odo, .ltutton {189.6 nE/D arposi-eg'odtcfile sbse. on $e

Ne6ee, PhraEhites Calakosrotttis atl C/nodoz 6p.criv.ly had l85l.l3 me/I,

875.?7 ngl dd 728.01 dg/l M. co eD6. Anong thc ph.nological $as€s on alssse

basis theE w€E 1556.55 ngl, 805.? mg/l ed 616.52 mr/l Mn @nlerc Bpe.lively at

pFrcprodrctivc. posl-@productiv. ud EFoductivc $4es. M. @nl€rb ir individual

g6Fs indcas.d wirh th. marEiry in Cy@du da.trlor ed Sac.harud spo,taturrt.

Mn s6 hidlest dr prEicFodudiv. stagc ihm the ou.r s:tages in Calanogosnb nd
Phrognites karha (F g. !7, T.ble 2E), Mn @ .nls ihowcd non{igtifiml vaiadon

mons ih. phooloeical {.96 ar d 0.05 6d shoocd |ndly si8nin@r aildon sr d

0.01 dong the pldl spci.s Oabl. 32).

8. S io. (Si)

Thc hjdd level of Si aols t6 (17.1? mdD w obt incd forrripetu.r..ha al

post-GFodudive shg.- h w4 folbn€d by &r!la u,,/is (16.1I nr/) ar pE,Fprcducriv.

laee ed EI@sn6 msutilotia (4.912 ms4) ar pon-cpbd@rivc sr.sc (Table 29). otr

te whole, llr€ av.6ge for tles sho$rd th.t Jlrip.ru. Betula attd El@aqn6.

Esp€.ively h.d 7.E6 6s4, 7.50 ngl dd 4.525 mg4 Si @ntds. The veiou
ph€nological st g* had 6.237 mgr. 5.171 08/.nd Ll ll ng^ K conlmb, E Fcriv.ly
al post-rcprcdudive, pre-cpodwtirc .Dd rcprodwtiv. sragca. Whil. coBideirs lhe

€mulalio! tE d for Si in individu.l tr@ s!..ica. n *as ob$N.d rh.l Si conanls

i.cr€6ed with @tuiry ia Ela.agnw, Hipp.pl@, Jnip.M snA TMit tlioica.

,stula !,irir bad hid*t Si (16.1| bs/l) ar p€j€produdiv. 3ras., 3.353 ms4 a1 rost-

rprod@tiv. st Se md 3,027 n8/l at €poducrive st g.. Muihu Si aDtents oong the

shrubs wa loud in cappatis spin$a (12.90 hs/l) cproducrive sragc. It w*
apprczch.d br Eph.drd g.tudiatu (2E.40 ndl) at 

'.Foducriv. 
stas. ud Acanthotinon

tonsiscapun (15.08 ngl) 
^t 

lepoduriv. $as. Gabl€ 29). Ite oversll av€lases for

sltrlbs showed rh,i Cdptdtis, Ephedrc Nd Acantholiuon rcspe.ri,vely htd 12,229 ngll,
11.620 ne/l dd 9,767 dg/l Si cont nis, Veious ph.noloeical stages exhibit d ll.l22
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ng/l, 4.556 og/l ed z69 ng/l Si @nl.nls Esp€cliv.ly at tFsd@livc, posl_

c!od@dv. dd per€Fodudiw 9196- Thc @uulation ftnd fd Si in individual

shnb spei6 3howed th.1 Si co ents in@$d wil[ th€ tutulity in talo'lon ltora dd

Sophota tullk. A@ntholim@, Cappei!, tpl'rda dd t'ricar,a hdd hiSlt€slSico enrs

a1 eprod@riv. slage tlm th. othd stae6. 8.rrtit /ru id hld lhe bigh€st sj con1e 3

(2.596 [g,4).t pG-E?odrctivc sr.ge. MdiD@ level ofsi @nt nrs dong hdbs *w
@o{tfA fot Rh2M enodt (95.19 6c/D at Prc'FPloducrilc atase ci.horiW i tba
follo{rd it (54.49 msil) al rcprcd\.tivestag.. Merrho lohg{olio bad (8 220 ng/l) Si ar

posr-Epoductivc stage. On thc avqage, Rh.n, Cichuiw ad Clr.rnhha rceP*tuetv

sho*rd 31.051 ns/|, 22-834 msl ed 3-999 ndt si odrdE. ftcE *d 10 571 nsn,

?.104 nS,4 sd 4,448 ng^ Si @nt€nls rcspccliv.ly al pre'rcproduciive. FProdudive ed

posr-repoduclive slag6. Th€ rrend for individu.l sFcics t v.aled rhdr si contenls

ides.d wirh tlE oauiry i! D,ru4 Fetula, Glrct thiz4 Mentho Nep?ta ad Sdria

ln A .nitio, Xheun dtd Trilolitu Si s hjgnlsl ai pF-EpodBtive slage lh4 thc olhd

stages. Cichotluh 
^1d 

,/rrrar.m had hiShcsl Si al epoductiv€ sh8e, Si conlenls

uons srses wm hig1r6t (6.466 6sI) in Ptuasnites ka*a at rcpodwliv. $age

sa..hatun spontmw (4.t14 nsD ar pFr.ptoductive s|6g. and Cal@stoiris

pseuaophrdgdn.! 0.844 ngD ai Eproductiv. snsc follortd ii Th. ov@tl!v@gc for

g6ses exhibitd trEr PiraS rer , S@hquk 
^d 

Cotmostostit Esle.livclv had l.618

ngn. 2.68 69/l ud 1.508 n8/l Si contents. Th. Si @nentltion wE 2 854 m8/l' 2.311

ng,,l dd | ,616 ngn Bpclivcly al rcpoductivc, Da-EFodwtivc .nd posl_Epodwlive

sLg€s. Coosidcrine the tlnd in individlal lpeies, Crrodo, md Soc.rd.lt bod the

highest Si .onlenrs at pre-icpioductive stagc thd th€ olher stages- Calatugoltns el
Prras'iPr h.d the hielFst Si ld€l at aprcdwriv€ nag$ (Fig- 18, Trble 29) Anova

shosEd rlEt Si @tenrr .xlibi&d non{isu6@t vaialion ar c 0.05 aong the

phenolosical slases &d pl4t sFcies (Tabl. 32)
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TaUe 28. Mn (nsl) conrdls d tbr phemlogicrl nag.s b smc foBg€ pldts of

Mduj vltlcy, HinduklsL R@g€, P.tistar

Beasw ahgunilolid L.

Hiryoph@ rhMdes L.

Junipt8 etelsa M. Bi,eb.

Ioadir d,oi.a Rox ex Rotll

lw
381.6

464.6

173.1

448_8

836.5

22t.0

222.j

364.1

418,4

11,54

21t.3

7|.5
47J.6

1043

649.0t3

291.3

466.133

403.667

636.?ll

5tlt.116 1r2.$ 50259 aa9J7

1.

E.

10,

B. Strub.

Ac ant ho lind I ongi scaptu

Itato+,tok slijlit hii (Moq.l

5t0.1

3t2.7

u4.2

227_5

430.0

641.0

546.9

9U2.0

266.1

776.1

629.4

719.1

1477

3t2.1

t254

591.3

546.23

1074.4

26E.Tl

820.1

{?1.01 15L91 &1.42 517.91

l5

t1

IE

l9

20

2l

22

A I te n is ia pa n i.ll orc Rub -

F e tut a j ae t c hle a hd Y 
^tke.

Meitha lonsthtio (L.) Ittds.

xtum erddi w'll.x Meissn.

sal'ia ,!D,cola wall €x swel.

t93.1

6E6.1

l24l

919.7

483.9

93.0

506.9

9861

1t9.6

200,0

45E.4

1030

t275

274.1

85t.0

61t.7

6E6.2

738.8

3794

516.9

1305

451.0

420.0

1286

671.1

4636

t050

190.9

553.E

I192

903.9

391

t04l,ll
5%.57

5061,?3

u2.8
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23.

24.

62E.0

592-0

616.1

74t.8

54E.0

I120

597.37

Et7.93

1573Jr 6En 6{ ll!6J0 tt2&15

25.

26

21

2E

pt. udophtusn i td Hall. f .

Cytudond&t ton(L.,Pqs.

Pbasnit t tdta lRaz:)Ttjn

S@ctuu spo,l@ML

w.4

710.9

N7

543.9

813.2

6f3.6

531.9

E09.1

189.6

1069

5vj

875.11

72E.03

tE5l.l3

541.41

r5!6,55 636,52 8037 99.59
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The conenF.rion of $ is llbulaled in TaUe 30. ADong tles, the hiEhesr l*l of

sr M L516 ndl 6od€d for g,/poprad r/rrmoid€r at po$-rcprcdwlivc stage, vhich

M fouowed by 1,980 mS/l .t F..Eprc<ludiv€ sr^Ae of JuniPqw *celsa ad by

E@os"6 angdtilolia qitn l.?56 mg^ !| por-qbducdve e.s.. On th. lv.nge

Hippophae htA the higlqst level (1.718 mg,'l) of st. 11 B foUowcd by laualn (1.382

nsl) ail Jtnipw (r-244 frgx} Acms $c ph.notosical sagd mo8 us. it m
ob€€fl.d thal Dosl-Gprodrcit€ st g. had thc higlsl (l-523 ngl) Sr @nte s, fouowed

by pE{cprcductive stlg€ (0.958 nsr) tud cPod@tive shgc (0.894 Dc/l) Ir'e ftnd in

individul s!G.i.s exhibircd Sr @oic s incEled wilh th.dlruily in Edda8,6,

Hiryophae Nd TMni\ whtL in ,rtdd lr'lit Sr d6G6.d lowdds Mrwirv. JvtPerus

had fi. highcrl (1.19E ms,4) @ ent! rl Fprod*ivc stase, l* (0 554 ngn) !t Posl-

rcprodktive stage ed mediM (1980 F8/l) ar ptrrcplodeiive slase ln stnbs,

'ldidum 
Sr @ .nrs w€E foud ia R6a w.bbiow (4053 mclD ar lr_clrodudNe

sbge. follo*.d by Ephc.l,a E rotdton (2151 mg^ at Posr-Epodutir. rE8' dd

Mtricdio eleEN (l ]21 ngll) ar po91-EPtuductivc stree nrc ovmu a!q!8e for shnbs

show.d rh.{ nda tpr?da dd Wi.nia B.f,ai!.\ nzA2.73l msn' 1 847 ns/l ed

1.651 ng/l Sr ontents, As a whol€ !&iou sr€es hsd 1210 mg,4' I 189 mS, od I l85

ne,4 $ o em Gp€livety al posl-FFoductjv., Fprcdu.tivc sd p€_EPodwtive

s!ag*. The &cunulalion Fend of sl fo. irdividurl shtub sp€cies it s ob*fl€d that s!

pDcr.ssively ilc6ed iovz.ds naluitv ofpldts i. ,..,{tn cdPPrtx Eph'dro dd

Wi.uiL l^ R6a webrtae i1 d@.d ioM& bltuitv ln Acattholinoh 6d

Sor/rora s. ws highest at Epoductive sLge thd at olhcr stag€s Ddtfro stMdiun

hat! lwinm (?.016 ngn) al pF lFod@tive si!8c @ong lEt6 lt *6 followcd bv

Nepeta cate'l t5.lO4 6gX) 4 pr._EPrcducliv. sage and Ci./,o'm lhrbut (J 450 n8l1)

ar to6t-Epro<luctiv. stase. On th. av@8e bsis, Nepea Datwa atd Cichuid

esp@tivery hld 3.856 me/I, 2.s98 nctl sd 2166 mr/l sr @ ents (Tabl' l0)'

Pbenological sbges shoud th4lhqc vd 2.257 mr/I, l 516 ms, dd 1449 ngl sr

@ ds etpc.lively.r peieFductivc, posr.t prodEtv. tnd reptoduclive slagcs For

individ!.1 sD.cies, it us obvious that St conicols inctsed silh thc tutunv in

Cichoriu,t, Gltltnhiza, M.'tha 8d:slia ntbi'old NhiE in A ekitio Datua
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N.peto ai vqbw Ihaps$ Sr @ncnts w ti8!6t .l pE-EpbdEt,v. drge tld
th. olhd slage!. ln Fuulo w\d T,iloliun $ m fi8hcst ar rcpmdwlive si.8c,

Calanosrosnit pteudophrcsnrsr bad th. hide sr co.t€nts 0.106 mgn) ai prc.

Eprodlctiv€ s$9. mons sr!s. It w folloqd by Prrqgr,rcr t 'ta 10.164 nt!l) nd
Cytudo, d@t lon (0.656 mdD ar pE-rcFodEijve s|!8.l Oabl€ 30). The dd!8c

showed th5l C/rodo4 Calamogosbis dtl Prrasn,rer r€spe{tively had 0.584 m8/1,

0.537 6e/l and 0.475 ne/l $ @ mls Th. veioN s1,gcs had 0.o3 nal,\-ai 6sI
rnd 0,149 mg/l S! @tm1s Gpetively at peEpmductivc, repFdElivc ed Dosl-

rcpbdelive stas.s. Considering ttE ftnd iD individudl sp€cies, il wa obsered lhar Sr

co oti d.c.r4!cd lo*sr& narufty of pl&rs in CalMoqtoerk, Crnodon a0d

PtuagniEs, *hi|' ia sechoM ryo,r@lD S. @Gnts incFrs€d toqad. naluily

(Fig. 19, Table 30). Sr contenis showed don+i8niilctu1 v.liltion dong thc phenological

sug€s al a 0.05 ed slbwcd hjehly significet veiation.t d 0.01 dong th. pLnt sPci.s

aTablc l2).
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Table 29. Si (nsil) contc s at threc pheDolosical sras.s in some folase pldts of

Mastuj Valley, Hindulult Rtugq P3i&t&.

s. No,

I
2
3

5

Elreagn$ MqBtilolia L.
Hippophae.hanhoides L.
Jrrip.ttt $celfu M. Bi.b.
faet dior'& Rox q Roth.

I6.l I
4.041
2.196
2.190
2)12

3

2

021
6t8
285
215
4t2

l.t5l
4.912
2.461
t1.t7
1.429

?.50
4,525
2.3t4
1.46

2.344

5.371 l.lll 6.231 4,911

6.
7.

9.
l0

ll
t2
ll

B. Sbrub3
Aca hollM lorgitcdpM

Ha I o4 I on s ifl i I h i i \Moq.)

Wicdia .lega$ Ro'Jk.
i,sz rsrria,a Vtll ex Rovlc.

4.797
2.596
2,438
l4ll
2.E07

3.311
2.095
2.t13

15.0E

1.526
32.90
28.40
1.688

339
).344
2.643

9.424
1.825
1.348
5.049
3.502

t.931
4.616
8.732

9.761
t.980
t2.229
I1.620
2.665

2.8E9
3.158
4.359

L699 lt.t 2 ds56 6.108

15.

16,

t7.
t8.
t9,
20,
2t.
t.
23.
24.

,1 te n i s i a pd d f otd Roxb.

ferutaJa8.hk o4ov*ke.

Me,tha lonEilolia (L., slns.

irem errdi Wallq M.i$n.
&ilia z,ri@ia W.ll €x S{er

5.519
|.402
|.716
2,J29
2.098
1.152
2.t58
9t.19
t.668
l3l4
l 518

1.8t7

l_615
l 605
3.831
1.9E2
3.08E
2.359
2.091
1.296
3.941

1.406
t2.61
3.t51
2.432
6.034
8.220
4.136
1.613
5.564
1.205
2.147

2.920
22.434
2,t69
2.255
).999
1.85t
3,t21

33.051
I l0?
t.211
2.535

105?t ?.104 4.44 1314

25

26
21

2A

ps.udoplmpir.s Hall. i rets.
Crnodon dacttloa (L.\ Pa.
Phrustutkt t4tk4 \Pl'z.)Tnn d
SaeAaM sponttuw L,

t,239

|,424
2.t54

4.514

L844

t.239
6.466

1,867

1.441

1.228
2.2J3

1,564

1.508

l 298
3,618

2.644

t.J33 2.854 1.616 2.26E
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Table 3 I shos ihe Zn lcvel h inv6rig6red plets. Th. hir;hesl le!.I ofzn @ong

tre6 6 0.576 6eA Ecotn d f6 Betula utilh at pF-rcpoduclive srag., Jui@ro

.r.st$ at FpDdwtiE sr.e. (0.090 ng4) nd Twit dioica ot pE Epoducliv€ slag.

(0.089 ng/l) follos€d ir. ,ada on lhe a!.Ege hnd lh. highest conceotdiion of Zn

(0.387 n8l), followed by,r,,i@ro (0.0E4 rn8/l) dd lardd (0.075 mg/l). Acos lhe

ph.mlogicrl shg.s dong tr6. it m obvioE lhar ElrodErive sllgc hrd lh€ hieh.sr

zn (0.108 hg/l), followed by posr-EFodudivc st ee (0.093 n8/l) ad prc-Epoduclive

srage (0.070 ns/l). It wa obeo.d thar Zn conlqts derced wirh rb. idruiry i.
El@oga, HipNphoe nd TML. h 4.,!t4 Zr B highdt (0.676 mg4) at pr.
cpoduclive slase, while.turiDeru had hjghcsl vrlE at Eproductive siagc. Mdinm
zn mnrenrs mong srmbs weit @cqdei for Ephe.ta sqardiatd (0.149 mdl) al Fr-
eptuducdve $age, vhich M follomd by So/roa nolir (0.121 me/l) al Gprcducliv.

$age dd cappa'n spi@tu (0-tt2 n8I) al pe-@pbdwtive sras. {Tablc ll).
Cotuidenng thc overall.v.6ges for shnbs, ii ws ob$Fed thal Ephedrc, Carydrn $d
S"/ora rcsp..tively had 0.099 ns/1, 0.098 me/l dd 0.095 bs/l zn conten6.

Pheoologiol $!96 shos€d 0.087 ms4, 0.074 n4/l od 0.061 h3,4 zn @nt.na

rcsp.criv€ly at pr€-Fprcduciv€, Fp'oduciive ad post-Fproduclivd $ages. Thc

accmddtion tend ofzn in individud sDecics sho{rd that it decreGed qith the Mtuily

in Befteis, Cappdis, Eph.dra. Halotylon ed Roso vcbbiom. ln Aca,tholitun ed
Sopro.d zn B hiehst al EptodNiivc atag. th& at orhd nag6. vlilc io Mr4i@ru

elegaru Zn w6 hid€st al priepodwtiv. slsg€. The hiSlEal Zn conlenis mong htrbs

w3 tdxd in veft$.th tharyw (6.6f ms/l) .t Eptuducdvc at ge, wbich w6 foloN€d

W Cict@tiw intlbu l0.2sr neitD at post-dpbdulive strs. .!d r/,t"ti'n tupe$ (0.225

Dsr) ar post-.epdducrile $.8e. ot tr,e rrd^gc, vab6cum, Ttifotiun 64 chhotiun

r€sF€crivery contained 2.297 ngl, 0.2t6 all dnd 0.210 n/l zr cont nB. Th€ overall

phemlosicst stlg€s ofb€ds showcd th,r EP'odudiv. stas. cont ined thc highBr (0.?14

hgn) zd conlcnis, follo*ld by pe-rcpodudive (0.t65 mg/l) ad posl-rFoduciik

s$ces (0.125 n/l). zn conLnts ince.s.d wilb sdvdcing 6 t$ry in cichonun,

Mentha ed TifotiM, whil. ir da@!.d towads matuity i^ Dotva, F.mta,

GlNlnhna 4d Rhe@ enodi.
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Table 10. $ (nsl) mLnl! !t lhc phcdologicd sag.s h snc foagc pldts of

Matuj vslley, Hindul,uh R !ge. Patjsran.

2

l

5

Elaeagnw ahsat[olia L.
Hiwph@ rhatuilLs L.

Jrnipetui qcelsa M. Bieb.

IaMru d,b,.a Rox q Roth,

0.E{4

0.209

0.6
1.9E0

t.249

0.414

0.272

t.B3
l l98
t.373

0.30t
|.156

3.5t6

0.554

1.485

0.528

0.732

t.?3E

|.244
t.382

0.958 0r9a 1.523 l.r25

8.

9.

l0

ll
t2

IJ

B. Snnb!
Aca holitu" Iongi$ap@
Bokhdi.

Hat6l@ s.tfrthii M.g.t

Mt, i. d ia e I e Aznr Ro'!h.

0.606

0.654

0.361

l,5ll
0.464

1,512

4.061

O,2EE

0.617

0_881

0.352

1.854

0.62E

t.1t3
l.0

0.455

0

I

0
2

0

59

158

613

614

721

125

t,421

o.@1

0.968

0.,161

1,841

0.569

1.651

2.1\1

0.122

1.185 l.tE9 t.210 1.195

14.

t5.

t7.

l8
t9
20

2l

Irtehhiq panlldd Rdb,

Fetuloj@scht dtu\aka

it nthd lonsilolia (L.) Hens.

3.364

2.245

?.016

0,291

t.l6t
0.6.{l

5,104

t,297

0.89t

2.564

0.895

0.376

2.710

0.395

4.121

0,2t9

0.951

3.450

3.182

0,148

2.141

L180

2.t44
0.705

|,134

2.76
2.898

0.214

2.206

0.739

3.E56

0,140
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22

23

24

0.390

2.E36

0.435

0.i149

3_04E

0.271

0.E39

t.522

0,334

0.559

2_469

0.347

2J57 1.449 1.636 1.690

25

26

27

28

pfirdoph,4gnit. t lld\. I

Cy@don duttld (L.)P.'l,
Pt@snit.t teia lR.fz, ltir

S@.h@h sttu ltMM L,

106

0.556

0.764

0.168

0.340

0.600

0.440

0.327

0.164

0.496

0222

0.5r1

0.51?

0.584

oA15

0.336

0.673 0,421 0.3.t9 0.{E3



195

Zn @ highe6t at pE rcpodwtive sllge in ,{/kr,r,4 lr' ttrd .nd Stlvia thtu $e

orht sr^e.s. Vetb6cun lrzA,s @.t incd hie]t€sl cont its at repeducliv. sr.8e

MdimM ler.f of zr m'nents dds Etu* wE tstrtdcA in Cwdon .lacrla (o t24

ngl) d pt-rcprodE1ile sras.. Phruenikt d*t (0.116 ng)l) 
^t 

reproduclivc sbse md

swh*un spoktdretu (0.108 ms/l) a1 p.st-rcprcductiv€ siage follow.d il On thc

d69q Ct"odon, PtuaAnIs 8l Soc.razr Gp€liv€ly h.d 0.109 mg/I, 0 082 dg/l

ed 0.0?4 hgn Zn @ntc s, Ar a $tDle vqio6 Phenologic.l slag6 h.d 0.091 ne/I,

0.084 mg/l &d 0,0?4 m8/l Zn @nlols rcsp.ciively al Fproductiv€, posl{eploduclile

ed percprcducive $ases. Coddering $c n!!d in itdividual spei€s, it wd sn llat

in CalanoatNnis arl Ph.agnites Zn @ncotraiod w high.sl at Epoducrivc sbg.

thu the olh.r st ges, shil. in C)zodo, Zn ws highd ai pG_EPloductive s|.ge lo

,.@chadh tpohttueutu zn.ofi.nls incFsed with advadrg trDtuiry (Fig. 20, Table

3l). Anola showed dut Zi coitdts exnibncd mHignifidr vdianon ar d 0 05 Mons

lhc phoolosicd nas6 ed plei spei6 GlbL 32).

Minchls @ esenlial not only for thc @mal go$th dd develoPncnt of plank

bul also for th. eroBrh, roinl@ .nd p.odudivity of groing li*3t@l in lbe

meel&d! lr is obviou that nineral .ompositiotr ml only aff4ts lhe palatabililv of

sp*ies bul also teducm hellth Sros$, poducliliy dd rcptoduclile epacily of g@ing

einals. Ihc mine€l @n@ntrarion of fongc Planrs g.Mally imre@.rdec6ed

iM6i$ddy with l!. adltncing p[doloSicsl srewtl shgca in nGr pldts (Hwin &

Dlnfui, 2008). Mmy sludict hav€ h€en m.de on lhe ninchl conposilio. ol foiase

plers. Husin & D@in (2008) statd tha th. coNmdltion of Cu w hid€i in shnbs

fia. etlss, while Mtr s highd in cns. Khd d, a/ (2010) asrFd lhc Ca ad Me

@nmtralion in foEge pl4is ed plma of la.tating @ws iD Saghodha, Pujab Ab€n

(20rr) dct nined prcxinate @mpositon dd min ral contents Djoscorea Butblqa

fardous .r al. (2Ol l) Nssld Ie, Co and Mn in eil &d fongc ar a rua] livestek fm
in sarshodh!, Puja!. The Bircnls wE dolen fot 0F 

'lquiEnent 
of toase 6 wcll

6 fo. su ing livestoct. Gjoryieva €r 41. {201 I ) d.t mined 9 it@ €l€Dats in lbur pldl

3p.cies. Ms, Cs sd K we in hieh conc.nt.rioi- Iln€low. sr a/ {2011) rcponed dal

onceftarion of @sut!i6c Ei€d iion 0,36 ro,16.87 %. The mire8ls d uslallv



tx
rlqdrld io sll @ori to t d6dFd dt deod qrijr ec..it!
t|frll. of bc.kd.d ty dd 6d lb. ldoloic .ffitt of pkit., rdl t
|!i!*(tuMad.20lr).

Iri'trlod.dh!dltr,*dFinrdrivi!radvdLyiFtrlvd!..
illfi.*lt @ri of DiEl i! tur. t i rydd 6r Hidi! of ril !d
tlr.rdio eifr .dditiul ire. of @fl ffiir ril 6t dly io!.ov! m.

ov. I wg!.dim covr. h, dro iqor! 6. hli -d ptudt itt of liEiod in tlh



t97
Table 31. Zn (m/l) conlenls al lhre ph.noloeical sbges in en€ fongc pld6 of

Msluj vall.y, Hindueuh Re8., Pali$e.

E I a. a s, B an sust ih I ia L.

Hipqph@ rhMoidesL.

Ju,ipcu d.ekz M. Bi.b.

Iara.t diaica Rox d Rol[.

0.6?6

0.059

0.054

0.074

o089

0.218

0.068

0.063

0.090

0.082

0.248

0.040

0.035

0.0E9

0.053

0.187

0.056

0.051

0.084

0.0?5

0.0?0 0.108 0 09! 0.130

1.

8.

10

ll
t2

ll

B, Snrub3

AcMtholi@n longtvap@

H o I M ylo n g lfr | h i i $no9.)

Wicaria .l.gans Rolle.

0.432

0.0E5

0.l|2

0.149

0.052

0109

0.061

0.093

0.012

0.019

0.101

0.075

0.028

0

0

t2l0

0.03E

0.076

0.0E0

0.0?t

0.020

0.093

0.035

0.072

0.047

0.08

0.098

0.099

0.011

0.092

0.M1

0.095

0.087 0.u4 0.06! o0l8
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l4

l5

l6

l7

l8

t9

20

2l

22

2J

24

C. ll.rb / rorb
,4 4 e n i t ia p@ilor a Rorb.

Fenla jo.schtz@ Vrrtf.

Me,! ha I o,sifo I i a Q.) rjl'ds.

0.21I

0.199

0.218

0.084

0.477

0.164

0,174

0.t17

0.171

0.208

0.1l8

0.072

0.lEr

0.099

0.05t

0.060

0.189

0.t21

0.0E8

t300

0.2t4

6.647

0.0E9

0,251

0.07?

0.035

0.039

0.t99

0,130

0.064

1450

0.225

0.126

0.t24

0.210

0.t38

0.057

0.059

0_184

0,142

0.110

t490

0.216

2.297

0,165 0.1t4 0.125 0.15.t

26

21

petdophrasm't s ttlJl. t.

Cwdd duttt@ (L., P6.
Pltugnit s ku*a lRaz)

s@.hatun tpoitaEw L.

0.M2

1240

0.073

0.037

0.072

1000

0.115

0.076

0.068

102

0.057

0.t0E

0,067

1090

0.082

0.074

0.074 0.tl9l 0.0E4 0.0E3
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C. Proim.tc conp{.itiotr

Ite results for proximatc conposition sre shown in Tsbl€ 33.

l. Drr Mdr.r (DM %)

Tlbfe ll shos thlt th. dry mati.r eong ues mg.d fioE 87.21 % (El@dgr8

aas tifolia) to 93.58 vr (hripqts etelsa). O^lF a!.tu9e, Berrl,,ttld had $e hiShest

dry mAtt i (93.05 %) contcrts. Il w4 followed by rrip.f6 qcetsa (91.01vr) nd

HiWplM. thMtuid.s (91.92%). h Bet"la 6tA Jwiperc nE &! malbr inc6.d tiom

pe{eFduclive s:lag. to posl-Eptuductivc st g. edM in Elaeaaru ud latat
hidesr dry @ner w6 rchieved ,n rcFoductiv. stage thtu rbe othq .ia96. ln HipPoPhte

mdinum dry rutter w4s obsded Et pr€{cpFdudive slag. (92.44 %), followed by

postj€pFducrive sLs. (92.14 v.) dd rcprcdwtiv€ stag€ (90.98 vo\ Th. dry nanet

dons dnbs nnged rioB 9l-02 % (Acqtblitur lonslrcaPun) ro 94.31v. (C4pPuk

rpi,,rd) Th. av.6se values showd rbat Cdppor,r had the hiShcat dly maner (93.E4 7o),

wlnch wd loUoqed by flaldlo, sxiflithii 192.56 %\ dl Sophora nollis (9229 %). tn

lcanthalimn, Betueris, Ccgpois, Eptutto, Wic@id ai'd Raa werrtirro $. doul
of dry natter d6E6ed lo*nds rhe mlturily. In tdrot,lo, ed S.Phora tu B tta &!
mn r incrcded roqadr in. natuity of tldis, Anolg h.rbs, the mount ofdry mll|er

\sied trcn 91.42 % \Rheun e"ndi) to 94.91 % (fetulo jaetchkeatu\' As a whole

Me,tha lonsilolid tad t\. \i*est lqcl of dry mans (93.94 7o), vetb8ctn thoPsw

Q3-a8 vr) {d Fetuto j@tchteN (93.85 %) foUowd n. r. C,.roliM, Memho, satvia

ttd l.tbstum thaps8 tlc da malt€r pogF$iv.ly incMs.d with trEtuitv Crabk 12)

On tbe contmfy, the dry mner d@e4 i^ 
'(rtenisia 

Nd Datttd fton ptc{eprcductile

slree ro posr-rFsductiv. 3t.9.. Fetula, Nep.td 3d Tldoliun bad hiSlesl drv Mnq at

rcprcductive slage. TtE dq n,''t6 i^ Glwnhia &d i/t !u *4 high6t al PF
Ep'odrctivc ai.ge. The dry Eanq uong 8ru$s llwfiEtcd lioh 89 11 % ro 94 11 v'
(s@horn swn rnetk). Mdimm a!e..ge dry matlt wb obsr.d for

Calfucrosttk peudophraghnes .Ad PltuSnites kuka (94.42 vo), *hich M followd

by Cyrcdon dutrton (9.81 vo).The do6t of dry nattd incEs.d roslds mruilv ir

Ctodon ud Ptuasnit.s. Calahngrosn$ hld higldl al@p'odkli!€ 3tage. S6c]nrn
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had bigbest dry nane! at pE-reproductivc ataee (Fig.2l, Tabl€ 33). Sbtisthal

enlysis showd lhal orgdic mr€r dl)jbit d non{ienificel vdialion al a 0 05 @ory

the phenological stag6 ed highly sieniU.sl vuialion at c 0 01 dong th. Pldl spei6

lTable 32).

2. Montur. onro6 i%)

Tlp noisiw coDrcs @ons r.e.r @gd fi@ 6 42 " (Jrhip.rus erceha) to

t2j9 % (Ela.dghs! aksustttotia). The oveEll av@ee for he6, showed Elaeas'6 dd

TMi' diotca had lbe hie!€s (9.07 7.) moislu€ @nre s (Tabl. 33) Ilt y wee

fotros.dby Hippophac thomides (E.oE Vr). B.tuta, Etaeasnd atd loruf8 h8d the

highdf moisrw co €ft al pFreFodeliv. (agq Eippopha. ul JMiP.rB \e!

hiehe'l noislE oncms l d Eprcd$ivc stcg.. In shrub6, moisrw 6n1drtl dged

ftn 5.67 % \Cowotk sptrcsa) to 9.94 vr (Wic@io etesa6) Thc avc68c values

shoqed thar ,Vy,c4',4 had th€ luimun moistur. colt@rs (9.03 vo), which wa

follow€d by lora lsrDia@ {E.52 vl atd Acaktholinot lonsiscaplh (836 %) The

moislw cont nts ddrced vill n^tity in Halxyton sifrthii ^d 
Sophot4 mttis,

lde ir 6t of thc sF.i6lhe moistG @nc s prog6ively incMs.d lowlds th€

nlarEity of plds (Trblc ll). anong lFrbs, noislur @tn$l! m8.d iioh 5.09 %

(Fetu|o j@tchk aM) b a.5a % Gnew enodt. T1E a\.tas. vd@s showed thal

A1enitio Nnillua nn tE hishesr moi$rw @nlenir (8.20'lt, cloi.ly app€d$d by

Nepeta cakrta (8.12 v.) 3n Datua strukonium \1.91 %). fte moh$te conlenls

ilft$ed in Atenitia 6d Ddt*a with natuity. On lhe @ r.ry ilc moistG conlenls

dcccded with daruily i! Merth4, Solvio aad ye.b6.th. 'l\e Doisluc conle s weE

bishsl at pE-rcpbductve st,ee in Cichqiun, Feru!4 N.peta t4 Ttrfotiun.

Cltttthib std Rheun emdi hd the hid.n noi$!rc @ntelis valks at Eprod@dve

slage. n& hoinm odlen|s tuged tom s.29'lo lo I0.E9 % b &c.ha n 
'Pdtaneun 

in

g6s6. Ite avcraSc valu showed t'8t S.dcr4@ hld the higlrst moistw conlenls

(7 .3J %), follow.d by Cynodot dacvlok (6.18 %) otd catanog.osttis wudophrcsnites

(5.58 %),Calamogosttit Nd Ptuaghit t hsd ligtr€st noisiw cont nls a1 pre-

Eptuducriv€ $aec, $trrca Crr.odo, and So.crrzr hd lfuimm moislw @ ols al

EprdEriv€ stlg€ (Fig- 22, TabL 33). Statirical ..alysis rcv.d€d thll hoitne
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exnibiled non-significsl vsiation a1 o 0.05 eong the Phenologi4l stag€s dd

hishly sisnifi@t veiation !t d 0.01 mons the pl&t sFci6 (Tabl€ 32)

The 4h @ni4ts varied frob 4,25 % (Hippoplw an@i.l6) ro 11.43 Vo

(Tamtu dioieJ .mne t.x's (Table l3). Ia'a.ir on the .vcrase had th€ hiSle$ ah

@.r.nrs {r r.8l ./o), which M follMed by Juipe$ e.lsa 19.53 V;) &4 El@ow

.hsstifolia (9.31 v"). Betula ed Jnipet$ e*ib'ted hiShcsl osh @nlcnls ar pe

epiod@live st ge, while ,la.43,ts 6d HtppoPh@ tgd m in@ at post'rcprcducllvc

slag.. t4n,rir gave ndinm ash o e s al EFodu.ile srage (13 43 %), follomd bv

post-aloductive $ase (l1.23 %) &d PE.EPDdutivc st 8. (10 79 "/o) Amols sbrbs,

dh conlen$ nucMted &on 5.20 o (Betbtis lttiM) to )0 32 % (soPhotu holli!) TlE

av€dge lalus.xhibiled that ca4fd v,ror4 had the highe$ ash conlenls (23 56 70)

Sophta tullis 115.84 %) sA HolortLon stffir,ii (14.75 7.) wrc respecdvelv rdt it
6lq. A.anthotimt'. Bqbqi' Cappdis .tt los4 *err,ae @ni.ired hiSlcsr ah

contenri a1 rcploducrile stAgc, EPrs&4 Halqrlok dtd Mrrhdti' exhibired hieh.! 6h

conlents ar pcrpodlcive 3lag. (Tabl. 32). whit€ x,ra w.rrrra h.d @inm al

Eplod@tivc stag€ (lr.9o %} The 6h cont@ts in soPrd4 ralrit sthdc€d with

maturjty. The 6h onrcfls mong hetbs vdi.d from 2 40 vo (Ciclori@ intbu) ro 28-20

% (vqbascun th4ps6J.'the 6\erage valrcs showed lhal r4d4 i.eschkeaM cnlttined

the hiehest sh conr€ s08.56%\,Me ha longilolia (lE.Er/o).n4 vetb6.M thapes

(18-03 %) *ft rcxt in ordr (Ia!L 33). Thc !5h @nrats id@$d loMds the naruirv

in Glwthin, Nepeta sd v.fbtum, Artenisia, saleid utd Trilolin \iefust an

@nte s at pcrcprqiuctiv. slage, wbk D4ru4 d\d Ft a ha highest value at

Fprcdtgnae s^se. ln Menth. lonsifotia ed lr@' emr'i .5h @rtent' wE his)Fr ar

Dosr-EFoduciiv. slage. Aiong 8rss5, ash @nt€nls dicd from 4-85 % (Sa.chuan

sponateun) to 18.98 % (Phrasnn5 kzrt ) The avc'age val@s indi@led lhat

colatugonrn exh;biren thc hrslql sh @olells 07.50 vt. It ws follosed bv

Phncnites la t (rs.ra vot snd cyta'don d@trlon (9-s5'/rr, rcpe*a.ty Claodon a\d

Prraguter had i\e hiel*t ash @llcnts .t ftprcduclive srage, Calarogtotrr show€d

$e ndinun al posl-EFld@tive st se &d .54.cr@ at pF-reproducive 3tag. (Fig

21, Table 3l), Anova snow.d tlEl arh dhibiied mNignili@n vdialion at o 0.05
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&nong dE phenoiogical stag6 ed highly significot v|lation al o 0.01 dong lhe

The crude pbt€io dong rr.6 flvbJ En frcn 4,99 1/o (To"wb: dioie) rn 24.21

vr (Hippophae rhannoi.Lt). th. owrall sv@sF for EG Gablc 33) ob6.rycd ital

Elaeaents dnsusti{olia @ntai,ned th. hidest crude polein (19.51 %). follo}€d by

Hippophze thtuoitLs (18.46 o/rJ d\4 8.tulo ltilis (tt.64 vr).Ite cnlde pmein

doE6€d silh nEtuitt ir ,stlla ann Elaeagna, Hippoph@ ad ldza,, had highcn

v.lw ar pre-rcpoducrive slage. Fot Judp*a aceho ttt high.sl moal of crud.

porein var foud ar posr-rpod&iv€ sug. 00.07 %), folloscd by pt-Eprodetivc

st.re (8.67 %) ad rcprcd@dve $.se (7.s4 7t. Amols shrubs, t\e crude Protein

flucruted fon 6.87 % (,,r.z,rto IiM lonsiscap@) ro 34.40 % (Cappta spituM)- on

rh. whole Cappari @.lained $e higbesr cod. prcteif, (22.5s %), followcd by Soldl
nollis 120.64 %) 3n Hdbtrlo, s.ifrthii (19.1s o ). A.antholircn, Eqbst a^4

it tc@tu conuin€d hi8h6t crud. pblein al Fprdetiv. srase. CoPP@x, Ephe.ba ad

Rota webbitu ws highBt al pe{eprcdwtiv€ $49..'nte crude prot in dected

rouards maluity h trtorlo,, on tlE othr hlrd Soprrord stow<l i.rcd crude Forcin

wi$ ihe naluity.Codc pbteh in hdb6 dScd ftoD 0.02 % (,Vertho lds{otia) to 40 96

e (Datwa stranoailn). BL\4 or th€ wdsg. the hid61.rude prct€in {32 81 7t aa

slbw€d by Dar!'a, Gly.tnhitu glaba (26.6'l %r 3n Mhliun rcpe8 l2t ll %)

followd ii, Crude potein d€ctaed *ith adldcin8 age i^ A enisia, Ci.hotim

D.no4 OtEtnhia, Nepeta, S4bid. TriIoliw an Verb8cun th.486 Mentha

lonsilolia Nd theun enodi dhibited the hiSlesi crud. Fotein ai cproductive s4..

f.u& had $e high*t valE lcEpodErive srsgc cnde potcn dong gc*s

luici frn 1j0 % (Cala@gotttk pvudoplvasnites) to 20.01 % (crwlor dactrto")

On the avehge Cttbdo, had rh. hish*t crude ptu1cin 034E %), touowcd bv

Ptuosnites ,urr (9.24 %, rfi Szcchud tPonta,.M (1 21 o ) Thc codc Pmkin

co.te.$ s€ncrally d4rc6ed qiih ad@cin8.ge io 86ss {Fi8 24, Table l3). Anov.

should rhd crude Fotcin Beal.d hiehly sienin@t vdialion al a 001 dorg the

phdolosi€.I .Dses &d plet spcics (Tlble l2).
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s. F.r (7t
Among tees, f.t contenls mged frn 2.16 % (flippophae fiannoid.s) to 10.16

% (Jtuip.M .tcebd). Jnip@ or thc av.nse shoqerd lLe hiShcsl fal {24.34 %). ll *6
ap$oehed by Elaeaqnut oisritifolia (21.73 %) ald TM& dio'la 06.48 %) IrE

mo(tm of faf .nleed with matudty ii aetula ed Hippopha., TtE fal @nlent! s6
highBt ar prc.cpoducfiv. stas. <21.49 %, in Et@agna. JtniPrns had the Ddinun

fats ai rcproducdve srag. (30.1 6 vot 
^tt Taw& hd tle hishsl (26.37 vt at pc!

eprcd@trve sbgc. Tbe fal srf€nls rug€d ton 1.08 % (,{ca4ltolinon lonstscaPun) ro

]3.75 o (Rosa tubbitu) tn stuks. otr .vsrge bNis ,urt zfia @nhi.cd th€ hi8hs1

tas (29.11 %). R6a (21.24 %) bl Hato"lo, 115.79 %) tollowed it. Th. far @nicnls

prcgEssively increded *ith s.enal chsg.s oI pldts in A.otltholimoa Bzfiili'
Haloryloa 6A Sopho.a nollit. Cawrit st Mytuana shovd deds.d lowtds

tuEncJ. Ephedto Nd Rota ver6ia& exhibiled hjeltdt fa19 at rcpedu.tivc stage lrE

ht @nG.c vdicd fron r.07 % (Trifoliun npeB) ro 38.9 % (vqbM ttgp%)

mof,g heds. The averag.s showcd rh,t Gltclrthitu gl^brc hei]tlle higlesl fat.onienls

(24.93 7t, cro*ly app@ch.d by vefi^dn 124-8r vo) tnA Me"tho tonsilotia (22 v.r'

Datnd 6d N.Deta evr,ibiten in Fe in fats *ith $ason ln rest of the sFcies f:t

.o en1s wee higbsr at cprodrctivc stagc. Amng gNs€s, fat @nldls 0u.tuled

baq€r]. t.o6 % (Cotanososbx pArdophlosmites) Nd 1283 % lctnodon dact lon)

Taking the .v.ng.! Cr,"do, cont in€d lhq high6t f.t o .nls (10 65 vo)' sG.hM
spontah.tn \to.os %) a\d Ptuasniles brko (881 rO followed it Far si(cnis

deccas.d vi$ adv&cilg pnenolosrc5l Wd in Ph'osmit.s aiA &cchatum

spo,Tmeun. Calamstuthb *awed ldimu !l pfeFpoductive sbg! (4 25 %). It

ws hidr€sldr Fptoducrive $4e in Cttudon doct lon (Fia 25' TabL 33). Fat showd

sisdlidt vdi.tiotr at d 0.05 uo4 thc Ph.@l8rcd slag.s dd hjghlv si8ltifi61

vdidrion at c 0.01 dons the plet sFcies {Table 12)

6. Cnd. Fib.r (CFl

Crode llbd dong the L'ces vdet fion 5 50 % (HiPpophae 8d Tdarn, i
39.84% lJu,iNN 

^cetvt. 
oa avcnge, (Tsblc 3l) &,tPdtu showed thc hish$t cru'le

fibd (2?.94 %), follo*ed by retuld 
'tirs 11824 %) Nd Etaedga ons8tilolia ll5 t2
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7"). The cnrd. Iibq .ont.nG i@ased osrrds the mrluity h Artula &d ,la.d8?6.

Jui8ro slDwcd de@lsd CF rovr.di $. nbluily. Itit oprus @ aincd mdinM

CI at prc-rcpoduciiv€ sr.g., stlilc i1 w highesl al Epbduciive slag. in laudit. ln

sbnbs crude tib{ 6eed from 1.48'/, (Rosa vebbiaM) to 35.71 % lAektholinon

ldtsiscapw). Aca,ntatim, htn the hid$t av.Ese aud. Iibq @ enr5 (!4 90 %) li

w rppt@hd by Wi.dia eles@ \24.94 v.) arn Hdbxtlu gt,frthii (22.U vc)

Crude fibd corlents inceed wilh adv&ciDg phoology in,1.a,tholimn, Haloqlor,

Wi@ia, Rosa 
^d 

Sophoo bollis. Nhile Eph.&a d4Gsd with th. roluilv.

aelD.rr coi|Ained hidd CF al post-rcprcdudve slage ed Cdpld,r al Eprcdudire

s|,ge. In hcrb|@u sFci.s CF tur8ed fiom mi nu of 7.08 % (Ddwa strtuifu)
ro 31.00 % (Spl'ia nubicola). Acros the species vqb6.um thoP$ had th. hi*Ps

(29.45 %), iolloEd by C,cra'im intyb^ (27.01v,) 8d Sal'ia 
"ubhola 12654 vo).

Crude fib.r @nfors geneBlly cnl{c.d eith .gr ir -4lrstbi4 Cichoriun, F{tla $d
RtuM enodi. Clyctrrhie, M.'tttg sd lrdolib 6d fi€Jrd Ents at eprcducrive

slage. Xdpra, S4/vi4 ed t/errdclr exlibiicd hiSh6t .l PFr€Pndudive srage Th.

crude {ib€r conren8 ir erss.3 tuAen fion T.2'l % (cytudon dElrtont to 19.26 n/'

(Sochuan sport@@). Oa tE bsis of av@8. Sa.clazt displav.d lhc high.sl

O6.m %) eune fib€r. h w6 appFach.d by Ptuasnit.s *4rt4 \293 vr) ed

CalanoElostrit pse"dopln4gnit* C6.81%) Crnodon da.rylok show€d de@ed wilh

age. nr crud. fiber B hddt a1 po6t-rcFoductive stage (2E 08 vo) ia cdtMos,osnis

fr'la8u ter had hieh.sr .r pE{elrodudia. tts. (38.26 %) ttn S$chon qo ww
show€d $e ndinm al r.ttudetiv€ si!s. (!i8. 26, Tabl. ]3) st tistical 8n'lvsc

exhibit d that $u.le fibd show€d noh{i8nitcul wiglion a1 a 0.05 doog lle

phdological slag6 ed hidly siSnificet veidion al o 0 01 oiong th€ plet sp€cies

7, Nitmg.n Free Ertn.t (Nlf, %)

NFE l@!s t@3 enhdced fron 15.33 % (B@a813 @Estifolia) to @irNra

of 65-7r rh (Hiwphm fionnoiLs). A!.nglr, Hiwphac \!!]tjc hielesl NFE (5464

%), follow.d by Tanftb dtoi@ (42.60 l") . l Betul4 .ttilh (40 19 %) The ftnd of

indvidn l sD.ci€s. it qs e@ded lhal NFE d.o€sed *ith ag. in aet /a ,r/b md



206

incE*d in.tunDqu acsta. NTE w.s highd at rpoductiv. $4e in ,lat487u

Eippophae ed Tawk. Am@g slnb6. NFE chdecd tiod 6-?4 % (Wi@io .t.qm)
to 55.82 % (Bqbdis ty.im)- ot rhe avedgc, 8.'r.',r bad fte hidtesl NFE (s5 17 %),

rorretlhy Ephedru sewdiew (44.411/r) {d R6a v.bbitu (34.05 %)- Thft ss a

pDgrc$iv. in(:Jtl* it NIE with sdvdcing as. i CaPPtis. Ephe.ln ad Roe

vebbiana, whll Soptwa tol,s shosed d.cFse {TaU€ 33). NFE wa highsl al

Fpbd@tile srage in r€rrern dd ltolortlor, !t pe{eprcducliv. sls9e in Aca holinon

&d n w6 high.n al posl-EPlldElie $ige in tttic,/ia. Th€ NFE mong berbs vdied

fitu 5.24 rA (vobscw thapsuJ to 41.23 o/. (,a enisia pdnill@a) lbe detage

*&tn $^ Feruta jevn+eM @nt ii.d th. highAr NFE (40.19 7c). Nexr wE
Cichuin intrbu (3i.7a v, afi A enisic t@ltda (27-29 v.\ NFE d.cE s.d in

Ferul. dtd Rheun enodi, eki]€r.p€ralhowcd irccewnnSnwing68. 1^ A .nhia,

Ddura ed Salv,a NFE bad hiSlEst valud ai tprcduclive sl!g€. Chhonum Mentha,

Trifoliun Nd v{b^cun 6r prer€ptuductivc slage. It wd hiSltesl at poslieprodutive

stag€ (28.19 %) in Glyctrftiza glabtu, ln gr6*s, NFE tuged fom 19.72 %

{Pltas ites l@rta, to 4630 a/i lcwd@ da.rylon). T\e av€.rs. show€d thar

Caltuosrottrit psedophtagnns cdt jftd dc [ighel NFE (41.22 %), fouowcd by

cynodon .la.tlon (17.t8 ,o) attA sac.l@n sp.nta@w (12.16 %). Crno.ton dd

Pr.asutrer ioclted NFE with age. NFE wB higlcsl(46-21 7t at rcpodudire slage in

Colanosornis dtd it wB (38.45 7o) al post-reFoduiive stige in S^cchotn

tpontareM (Fis. 27, Table 33). ANva showed that NFE €xnibi(td .oniignificdl

v&iation .1a 0.05 dong the phdoloSical stagcs ed hi8Ny signific&t veiatio! !t a

0.01 uonS th. pl&r speics (Tablc 32).

Re8. siEal Foducrivity deFnds lpon dE mour of nutitive qudiry of

vegelalion avsillblc 10 g@ing &i!uls.Ihe nuEidonal demards of livest .k vdy wid)

age dd physiological turdiotr of lhe 8r@itg dim.ls such $ SroMh mittore.
s61arion, f.nc.iog dd l&1a1ion €rc, Plmt Daldrial is divisibl€ inlo fibous ed non.

fibrou [i&tios, I! mi@rs, tbc frsctions that previde energy are importanl s
celluloss lrd h.ni.@lluloes e @ily disstible. The ph4olic polyn$ like liSnin 4
alnosr indigcltibl. lhlr my hinda caftohtdttlc digcstior Mos1tug.l&d. of Pari$o!

hm insufficid fo6ge of low palatabil'ty d@ lo ove6tocting (Hein & Dut6o,
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2009). Hssi! & Ddei (2009) e.lyz.d som. fodda sp€i6 tur podn lc

@mDosirior ed ell p€ll @61it@nts fiom Hsboi tugelard Kala! Bslochisra

c.esi.! h.d nore DM. CF, NFE, NDF. ADF, .irboly.ln16 4d heDieUuloes $.n

shNb!, while shnbs wse e€nedlly hid in dh, CP, EE, N, GE dd ADL conLnts tlie

srs6. Adld 4 al (2010) dalyed iivc nedicinal plmts for poxiMte conposjtion

dd ninqd contents fron norlhqBt Pakistar. Ab@ (2011) analyzed Ploxjmtc ed

nineEr cl.dent @nposinon of thc tiss* sd pel of Dios@da btlbihra ttbt. TL

cjlcddcd lissu.r'pel ntic fd the prcximatc prilcipld in lhe ed and d.y emplcs *ft
bclow | .0 qcar for eftohtdral6 lid 4lE/ vatu. wtich lw etealq lhll 1.0, qnilc

fo. th. rsh, cN& pmrein &d 6rde f.! th. lisEbel alio wd not sisniftcs ly

ditr Gnr for thc wer dd dry mplcs. Azim a 4/. (2011) r'hile d.ltzinS fifr4n ilcc

ledves dd shnbs for pmxinale @npdiiion slaled lhat compded 10 gas.s, iodds

rre€s, shsb! dd hefts had elatively hidrd concentaion of CP, NDF, minmb, while

then av.ra8. concenration in ADI &d dry n da weE low4, Iltis alrec {idr th.

pKnr srudy. Baladu d? 41. (2011) rcpon.d ptor€i6, crude fbeF. faB ed oib,

nokle, sh @nlenls, @bohyd6r* dd 16.lctrEls in 5 fodder pl&t s!€ci6. Chma

dt a/. (20rf) dctmi&d the n\\nn;. $le ot Morc atba, Ac@a nilotica, St?|iM
.tkuni sn Zi ypha jujune terc. Fosuekd ., al. (201 l) EFrted thlt cnldc PDrcin

conimrs in fongc plmts wi€d &om 2.97 to 12.75 o/o, NDF 41.58 to 7.93 % ed ADI

co ents rang€d lion 32.26 10 56.27 %.

It h concluded thai th@ is grat vdialioD in the prcxinaie comPosiiion of

invstigated pl&ls ed lhal this vdialion is &pendent lpon A{i.s, Phenologicsl stagc

dd $ag. ofgo*lh ofplants.
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Tlblc 33. Prexinar€ @bDosiion (vt ot m. fohg. Pldlls ofMdtuj v.ll.v' Disriicr

Chital, Pakisl4,

I

t.lr

at2l

2.

n.7t

2t 7l

I1.23

4!!!4

A[4!!L 4E
PFcercdetu$& ler.64
R.prcdEiElq. ]9164
P6rdo.oddiEsa.L9r.5o

4!!3!I!!l?
Fi!.rcpFdudives4. 

L 
e433

R.rroddi€i.s. I e3.6r

PdrreDruderiv..B.e 93 51
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D. C.ll w.ll .oo.tituetrti

l N€uhl Dete{..i Fib.r (NDF %)
'nrc NDF r6ulll e shoM in TabL 14. The NDf @sed tsn 21.99 o/o (Ia@ir

dioical to 49.45 vo (E1o.os46 ans6t'lotta) mong t .s (Tabl. 34). Ados lhe 3p€ci€s,

n 6 obcded rtst E 
'cas76 

*iibited tMiom NDF (46.80 '/0. N.xi wG ,etula

,ti]n (3.30vr)atd Hippoph@ snnoiltes (39.41 %r. TlE i^dividul sp.cies b.hiviou

sho$rd that E?a€qrro btd incl6ing tEnd wilh !8p. ,€trL .nd TMn @nldifsl

hid€sr ar EFoductive st^ge, Hippopha. al pr€'epoductiv. stage (4?9s %) &d

JuipeB ewho 
^rPst-reprductiv. 

$ag. (3E.00 o/t- The NDF uosg sbrubs tuged

fion 2l.97 % (Mtricuia.lesm) to 79.42% (4cantholinon lons'vapM) N.ndv
,|.@,/@l,Do, @nrriled 0t ndinM NDF (5?.7 7o), !9nich I followd bv &Pr,E

mallis (52.98 v') .nl Halotrlo, sffnhn (4.09 %) l\ Eph.dtd 
^d 

Mtr'@ia NDF

deaas€d, whilc in Cdrpd8 it incEls.d *nh advsirg .gc NDF ws IHinM al

post-rcproductiv. srlge in Serbetir ad &Piol4 al Fprodrctivc stdg. in Haloqloh and

x,ra &d at pF-repodetiv. stag. h ,rca,,riol,tur. AnonS hetb6, NDF oed ton

24.00dh to.A.5o vo ia Ftulo j@ehkeul'lhe a!.6ees show€d that ,tr.at had tt
hisb.sl NDF fdcl (60-16 %), tollowd by Darrz (6013 70 .nd F.ruta (58.8J v")

Atemisio, Datta 
^d 

Alycwhtza sho*€d eil&4d r'IDF' Mentha ^d 
Ttdotiun

qhibit d deGli.d eith ere*i4 lSe Galb 3a). NDF M hjghdt !r EF.ducrivc slas€

inNep.td,Satfia s\d veftNu', at post'€prcd@tiv. slase {85.47 
o/') in Cichoiun eJ

pe-FFsductive slrgc in F.nio. NDF 6ged .mng gtlls frcD 2746 %

(Calakostosbis pseudoptuqgnit.s) ro 8084 % (lhrasnites tal&a) Ir'e ov@ll

w@gcs ctefi.d lhat c/,odd' ddct on @nbi.ed dl. highcn NDf cotLntt (65 ?3 v')

Neat \e Phragkit\ *qka (.i-36 %) a d C4l^nogrosttis \s8.06 %) sa'choM

rrodd4,u €xhbir.d im@ing tud with lh. b,tuitv (Fig. 28' T.bl' 34) Sbtislical

Mlysis (A!ova) showed th.r NDF @nients ?xnibiied lonsignin@r vdiation a1 d 0 05

moos th. phenologrcal $!gd Dd PLnt spc.i.s (Tablc 12)
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2. Acid D€tc.8.oi rib.r (N)F %)

T.ble 14 @.lains ADF &at)Bis of vanou sFcis- ADF rused fton 17.9E %

(Hippoph@ antuid.s) to 46.50 % (E1@sn4 us$tilolia) Mons rrc* (Tablc 34)'

Th..vcEge shovEd rhlt it w !di6m in Eloezsn6 131A7 vo)' follNd bv Betuto

utith (21.65 %) dt{ Junipqq s@tsa (26J21 ) Th@ M incre6ins be.d with

advecing aee in tlde.t,a and ndpeB Hfutuphoe ard lar@ir @ntaincd th'

highclt ADF al rcpoduciive stage ed ,.lrl4 al pt'Fprcductive slagc. Among the

sbnb3, ADr shift.d ftoF t3.50 % (Mtri@ia .l.s46) to 5144 % lActuhotino'

lors,rcapM). 'tli. a!@gcs showdtlst Aturhilinohhadlcl'. hi8!61ADF (44 10 %)'

follo*ld by Sopnora 'oilb 
(3965 vo) Nd Holoxvloh stifithii (25 96 %) nt ADF

co .nis 
'J|@ 

hidEsl ar F!-repbdrd.ive Wc in Acqntholidon' Bqbe/it' EPtudn ttJ

Rosd eeDrt ro sd ar Dosttprodvrve na}.ln Eolottlob Wicti4 dd Sophold Tne

herbs rhortd vdanon lffi l6vt v" (Glrtv,fiaa cbbm) to 1250 % (F /uta

J@rclite4na) enong ihemselv€s. Thiol'ins of aveases ihe ndihm ADF (53 64 %)

lJ@ rccod€d fo. Darua. folfN.d I'y P-tM etudi (!4-s v.) $d Ferulo 1444 vo)'

'Itqe ws indcasing rcnd with adr,trgn\8 68. it A .mjsia Clchotium Cl!')ryhizd ed

RheM.@di. Datua, Menlhl. NeP.ta. Salvid Trilolin 8n vefiaw th'pil

exbibited higl€sl ADF ai Fproductive stlge and Ferlla 5{ prc{eprductive $sge' 'fte

ADF contents ch.ns€rr from 16 97 % (CWd@ d@ttlon) ta 59 8E o/r (Phtusnites tt*t)
dong sls6. On s*isge basis Pr'a8t'ie! mtained the hirl61 ADF (45 56 '/c)'

tollqe| t'! Calanososiit Peudophragnit.s (4r.53 v.) afi Sechatun sPontawun

(31.25 %). ADF inc6.d virh ldvecine 48. in &c.,4@ tPottareun{Fig 2g''tible

34). Anova showcd thal ADI @nt€ds €xltibit€d non-signifi.et veidiion at n 005

uoiS phcnotoSi€l nagd dtd highlv sig fidlt wiatio! at d 0 01 donS Pl&r sp'ci6

(Tabl32).

3. Lignh (%)

Liedn incF!*! ioE l.0O % (ri,qropr,@ antui'les 8d Ta@it dioica) ro

24.49 r/' tBet a utitisJ ffionsF cs Gabl.l4). A.t la show'd hislcsr l'gnin sitcnts

(21.48 %). clos.ly apptoehed bv &,rip.ru ekelso (1516 v") 84 Etaeaghw

@grtifolir (12,49 o/"\. Ll,efis d.dded with advatuing agc in El@oqnu dkqaxifolia'
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Betula ed Hippophze hnd hiehdt al pF-npr.d@tive !t9., JMipqB & t.sr'
Gprcducrive slagc rnd la@t at Eprodudiv. stage. The shnb6 show€d l[ar lienin

@*d ftM 2.@ % (A@ittoliwn lonsitcapW srn Wicoid eles@) to 39cd r/.

(Sophora tullis) a'nong ihdselves. Vhen .vetaged Sorr,/d dilPlav€d rhe high*t

lignin (2?.32 %) oinena, folloFcn by Eolotylon sifrthii (1514 %) &d Epheeo

s,tudiM (at 7t- I1r Edd in individult speis showd 0t l lielin 6 e s

pDsr.sively de@*d in r.ud',linoa Capp@t afi Ephe&o, *hil. it incts.d in

Eatoxrld and Wictia wtn azifE Gabl. 34). Lic'li. wE high.n ai pcrepbdldive

stlge in ltora rebr@m at post'tpmductivc strSe i. tor'lu'4 roln Tlt. lignio conr€irs

mons berbs show.d a <lt41ic iw ko 0.50 % (Datsa st/MoliM) to 64 50 vo

(Fquta j6cht atu} The svew5 dD*.d thlt it vd IMimm (X4 66 vd) i Fetuta

Rh.w tu., (2E.5 vr) taA Ci.lwiM,rryDu (21.9 %) follortd it Ligin @nGnts

inddql Nilh aeiry h Aflennta. Ci.horiw, Clymhia, Meud 6nd Tnloliw

Howelq. .drpera .4,,/i4 show.A der.e, ln Menthd, Sabio ad ve euh,lig ii
conlenls werc hidest at rcptoducliv€ st 8c. F*rk had hi8hesl at prc-rcproductive d.ge

ft. lislin @d€nr. incrced ton 1 .9E % (Crnodon dEt lonl to 49 9n % ehnsn .s

ta.t ) dong sn$s.vh.n !@g€d PtaSn rr.t bd rhe hLtan ligrun @rterts 00 91

%), forrosEd by S@hdM spo Mun (26.93 '/o, aid Cdlfuogrosttit

pyudoptuasnizs 125.62 %\ Lisin conGnls showed incEde *iU agi.8 in sd..Lfrt
spmtanew (FiE. 30, T.ble 34). tuova !.vealed ihal lignin cont nts exhibited non-

sigiificdt vsalion ar d 0.05 dong phmlogicd $ages &d hiehly ,isnifidr vdiaion

ar d 0.01 mong plet speiA (Tabl 32).

'I1t€ hemiccuulos

.fi^ced to 29.91 o 
<Hippophae 'rz',aldds) 

uons rr€6 {T!bl.l4). Acbs lhe ha

sFcies, if vs ob*Ned t\^ Hippopl@ had lhe bigh€sl h.mieuuloF (20-82 70)

@ne|ns $tfch w6 foUo$€d by Betub ,nilis (15.6s %\ trd Ela.asnw nsustihtia

(9.31 1h). El@agnus ansBtifolitt t!'d Juniperc dcelo.xnibil€d irM.d
henicelluloe qith sgi!8, 11 m bighdt ai tPrcduclive $.8e in Betrla Nd TMarit

Amora sbnbs, h.micellulo* chdeed frcn 6.45 % (Acutholinoh lorcis.dptn) to
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31.44 dA (Rosa vebbidd). The av@e€s showcd that ,Roro r?,,,4e qhibited th'

l@ind h€niceuulos (18.62 '/') snt ds, fouo{ed bv ,{alcld, sinithii (t8 t3 vo)

dtd LMcqia.lesm (15.12W. Tbe individual r4d for sp.cis sho*Ed tI[ rh@ vs
d*Fe wirh lgine in ,]@,,rolito, ed Ephe*o lr ircrca*d i Aelb.rit CaPpon

Wkqia 8d Stphow nollis Holorytoa &d xota ve"id'd had hgh6t at GPtuductile

s|age. Aiong hsbr heni..Uulo e @cd ftom 4.oo vr (Ddtvz snMo,iun) to 26 50 vl

(CicholiM iilybu s\d Ttiloliw rcpw)- Wt@ deragcd I'!&n:@ otditrcd t'e

hish€st hmi@llulo* (22.66 %) @de s, followd bv Gt vrlizd slabru (2096%) 6d

Nepera cdtetio (19.82 %). Tabl€ ll shows $a1 th.rc *d i@@ing u.nd toveds

ndruiry i^ Att.nisid Nniltqo drd sabia 
"ubi@la, 

*fiL t d@E@n i4 TtiJoliuk

rep€6. Hemi@lruloe w6 l@inm ar pdr_rprcduclirc sbge in Dotwa, Fetulo $d

,R/'err, ar pie{cprcducriE siage i^ Ckhoiurt 6d Menthd whi]€ Gltctfihiza NePeta

and I/*D6dt h.d bishest tt epredudve $.g.. Hdi@llulos shined fron 349 %

lstcchqM spont@M) to 429a'/. (Ct todu duttlon, undg gtlss As a *nole

Cr,do' had ihe hishesl h.nicelluloe (38.94 7t contents, followed bv Cala'o8ldr'a

pseutlophnsnites Q2.53 %, 4nd Phnsnit.t iqtt (16 79 1/r) Clnodu d\d Phrdshilet

cxlibired hisl*sr henieuulo* !| pE aptldanive sLg. (Fig ll, Toble 34) AmE

show€d fial h.niceuulose @ntcnls qhibitcd loHiglificdt wiation al q 0 05 dong

phenolosical slases ed hiSltly sisitcml vdiatio! at d 0 01 uolg Plet sP€cies (Tabl

l2l.

Th. elluloe @nrds dong tres (Tsble 34) ried tom 4 00 % (,er,/d ,r,tu) to

10.49 % (Hiryptpe hhon,oid.s). Th. ov€nll sveEgd for tEd snoveA $d HWPhoe

@!t ircd dre hishesr cellulo* @ntenk (916 7.), fouowcd bv Et@asnus ahsutifotia

(8.!2 vo) ttd Jlnip.M 
^eho 

(?.83 o/"). 'ft. lEnd lor individual species showed dEt

ceuuloF @ o|J .fecrcas.d witn 4\E 6 Elaeas,^ dnsLttilol@, $t!il. it irclt4d in

Taturit .tioi.d. Be, o, Hippod@ and Junip{s erceka @nttircd highdt *UulN at

reproducrivc sr.ge. Amons shsbs cellulo$ vaned Aom 3 60 % (toso tebbia@) to

41 .45 o/' (Acdntholinon lo"shc.tpw). Tn avcragd showed thd , .ad,olitot exnibned

rh. hlghd euulo* cod.nts (35.E1 %) Nen 9@ ac'&.,r,Xju (9.66 %) dd
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Holo'ion grttthii (9.31 vo). mc @Uulo* @.teds dcq€sed b Eqbetis llciw,

while ir incEa3rd in Crppnts {ith advmcing agc. Acoatholinon, Ephedto 8d Whota

exnibncd biehel !t pe-cprod!.lrve stag., Wicano .1 r.produ.dve $l8c and

Itdlorlofl .t posr-Eproductiv. sllge. Tbe celtulo$ @n&nls ir hsbs inpoved ftom 1 50

% (Mentha tonsifotia) to r6-s0 % (ire,' ./od4. IrE av.6g6 shovld that xtu!' had

r[e Jdimm cefluloe @nresl! (!1.33 %), folloeed by ,{€pra eateia (9.99 vo) Nd

salvia hrbicola (8.99 1 ) Alt.nitia, Clrctrthitu, Menthd, th.un, Sal'ia 6d Iri[oliM

r.P?6 show€d d€ccding trend toweds thc maturity. Clclrflnt, Daturc, F.rula el
Nepta hld higlen elluloe al Gpod@tiv. srlge ,/errG.!t ai prc-EP'oducliv. i4e
'DE cellulo* conreits in s8es enhdced fion 3.48 o/o (soc./'dut sPontareun) ro 7 99

% (Calanos^tris pseudoplvagnter). Thc av.oge v.h€s shoved ttt^ CotMos.osni'

@nrained rhe hisn.ir cllulos enc s (6-09 7c), follo*rd by Ptua8nit6 tota (5.12

vl6d Sdrchuuu spontaneun (5.15 o/"). fte @llulose codients decrc&d in CPodo,

dr.tfo, wilh matuity. Th€ ellul@ @nlo|s *@ ndimM .1Gltoducdve shge in

Ph,agniks d\4 Sadhdud, \\hil. Calafrosrortt had highest al PE-eprcd@liv. slag€

(Fis. 12, T.ble 34). Alova shov€d dul ccllulose contents qlibii.d non_si8nificst

v{ialion.r d 0.05 mong phenolog'cd sLg.s md hidly si8trfi6t vdialid { a 0-01

mons pldi sp@ics (T!bl l2).

Ov.Bll Anova show€d thlt Al. Ca, Ct, Co dd Fe cont€nls €xnibil€d highlv

signifidl vdiadon dong lLe the phwlogjcal stag€s .nd dong |he pLn( spei6 aI

o 0.01 . Cd, Cn, Ms, Mo &d Sr showd non{igoificml vdiation mots the phonological

sbg.s at d 0.05 &d.xhibibd hidny siS ficad vdiston amDg lhc Planr sFci€s al d

0.01.Kconle s slD$€d bigbly sig 6@t wiaiior mong ph€mlo8ic.l srag.t at d 0-01

md non+i8!ficet leialion arnong plmt sp@ies ar d 0 05 Si ed Zn conle!$ revealed

n@*irnificd vdildon both mory thc PtElolosicd stasd ud pldl sFci.s {Table

l2). crud. Drcrein (CP) show.d hishly signifi@1 widion motrg th€ Phcnolosrc€l

slages md pla sPecies a1r 0,01, F.t dhibited sienificdt vdiatio. at o 0 05 mon8 the

ph.mtogicil slag6 .nd hi8ll|t 3iifi@l @iarion ar a 0-01 dosg tlE pla spcci.s
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orgeic n t!.r, misr,..h, (rud. fibcr r.d NTT lhoeEd [oo-6igoif@r whli@
d a 0.05 a@!s lbc pbdologic.l rr.96 .rd bi8bly lig.ifcrnr lcilli@ .r a Oot aMg
rb. plotrt spei6 (I.bL 32). ADF, lignin, h6ie[ul* &d cdtnos @!c!rs shord
ton-sisif@r vqi.lio! .t d 0.05 rD@g DtaoloSidl 31!€6 rld higbly ,is.i6c.d
Eiation at a 0.01 do.g tb. pl&t 3pcoi.s. NDF conra! q[ibir€d mn-sigdfi@t

vaiation at d 0.05 drolg th. pbcnologicd ri!8er ard &notrg rlE plen sp€ci6 (Lble

32\.
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Table 34. C.ll wll corlritu.nts ofsotne fonge planr! of Msiuj Valtey, Disr.icl

Chital. Pakilbr

2 23.t7

33,96

19.50

ull 2ot2
tl.,lt

ut
5. 21.99 5.m

JOll

lt96
2t93

.,,16

22,50

.50

2542
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2144

2.00

2Lr

la,9J

IJJz

L

6n t3

3t,33

36,43

i33
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co$dvrtio. rlrtu! ofplinb 
22o

Studi€s on lh. @n*flaliod sraru ofplet spei6 in M6tuj V6ttcy rcval.d rhal

our or 337 pl&( spei6, 307 (91 .09 7t spc.i6 wrc rln@btq 26 (6.82 yt .ndmeercd

.nd a {r.r8 %) specis l|e tu (Fig. 33. Tablc 35). Darua rranonitk. curcuta

re|lqo, Mattuatia chanonila 3d Cbridtth.tutn ct'suiefotiw wsc mong thc !@
species The mainte@ca of sp{ies in an enviroM.nt ed the duabitity ot @seled
dd fallow inprcv€Denl deled or $e choi.e of popdation u.cd. The $udy of
abud&* ed the rclslionship bctwdD rh. mnld distribution of slonraa@u tegmcs

spcict of foEgc dd/or pstonl inrerest {d dvirem€fid f&bu is e imponar sLp

lbl an ad.quarc utilizlti@ of lesl g.n.iic rcsll6 (B@i, 20I). Haq (20I)
r€poncd thar out of 37 sFci6 of 3l fmili6 frob Dirrid Batlagm, 14 sp€ciB s*
oidcally enddsered $d 23 srsies v@ .Idesded. Malik ., at. (2011) recod.d 80

medicinalplels of43 fdili€s lion $e nonbem rcgion of K6hni' Hinatays. Ahons

th.n, 9 spe.i.s weE oitically endmg€rcd, 14 .ndaneerc4 24 vulnenbl., 28 re fld
only 5 wrc Fce. TlEs fiidings ale suppon rhc pEsr 6utts.

Mljot thMb b the pl&r biodivdity in Mstuj vatley e dctoE llriorl.
ovcrg@i!8, los ofhrbiB dd !ftak ofplrhogds. IrE innabir,lrs of thc Vdt.y dq.nd
on rh. pla mlres for th.n v&iou dondric Bs dd in dis Dy nhy pl.rrj @
.de lo .xtirction. Cons4frlion dd suslairobl. use of plel6ol@s ii rh€ Vathy need
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Trble 35. Com€dntio! rtatls ofsom plet speics ofMaldj vsllcy, Cbitil,

Eqisetw wNinM 2 l 3

2. /diutM waM D. 0 3 0 l

l. 3 3

2 0 0 2
0 0 2

3 0 2
Eph.ea i,trn dia 3 o 2

3. 0 o ,
9. rlliM ttb.Mw Nd'ild 0 0 3

I0. biliriot 0 l

II 3
12. l
13. S.he,opbda ln*ars 0 2

0 l

I5. l
l

n. l
I3. J@B tlddletb K, L, &, l

t9. l

20. CWrip.AM .odtg.M l
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21. D@tt:lothiu letagiea

,. A.ItupB Me@lr$ 0

2l lllcreNptit uini.iha (L.\ 0

24. lri da ctn@tla Nas &

25.
26. Avno Me Polr .x

21. ANnw ztrtllnB E!h*.
24.

pt.teptwgni^ Httt. f_

l

29. crrlodon dLi!16 (L.)

JO. 2 l 0 I
ll. Di.rzrlhi@ Mulcw 2 2 0

12. Echk@tle ctutsalli (L.) t l
lt. l 0 ! 7
14. Erugrdb niga llq d .l 0 t
15. Etugrdis ptuuilhr ?. l J

Htd.m spotu@un C. 2 z 0 l 7

ttptutania h1/a (L.) 0 o

33. kc,anw l l 6

I 3 3 7
3 0 3

Lolluh pesicm aoist A l 3

M.tia jd4@ii (R.gt) 3 2

Phngnn4 tak! lk a,) l 0 l

l 0 7
45. 0 J

3 6
k@ta slM (R.E.J fnl l 3

setoia inkmdio Refi 0
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serrh fiias G) P. 'l l

50. ltplb otALxata Boi!. & t 2

D. Di

I l
52, 0 l 0 l
53. I l 6

2 2 0 l
55. Pit@ia kt s.rrhitu Q.) 2 0 0 3

0 0

57. 2 t 1
58. l 0 l 7

2 2 l 8

2 2 3 8
2 3

62. 0 l l 6
61. 2 0 l t

I I 3 5
PhMp@w tElNw 0 I 3

Pnhpk lle l 3

PMsa ptbldla (Lin[) l 0 2

J l 6
rtilk oNEit (Htds.) 2 3 l 8

0 3 l 6
1t. trcl,tsparnw wi 1t) I I 2 l

n, Trch.nitw wEtn (L.) l 0 0 l

11. ArceM Jturenotuii l 3

2 I 2 t
Cyathun mti&e 2 I 2 t
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16, /tntphalh s@ilis Htld & 2 2 0 I

l 0 l 7
I l 3

,atuniria be lolia W.l 3 2 5

30. 3 0 2 5
3t. l 0 l 7

.1neniria t opeia W.ldi. l 2 t
33. Atuisia tuitbli. st ph 2 0 2 5

0 2
35. l 0
36. 2 0

0 6
N8, Brcht@'is .olei D. c
89 1Chon&il. gmk-

Clttwth.nn
cintuieloti@ (TGv,)

3

92. Ciaiud @atl. \L ) Scoo, .l 0 3
91. l 0 .l

l 0 l
95. 2 2 l96. Cortza bo@i.tuit lL) 2 l ! 8

e7. lc6ya cazacEn 1L1 2 t l 8

98. C@w h@"ica lB. l 0 3 79.lc@t2att'ctawittd. 0 3 t 6
100. l 0 ll0l. Coupp neq.aa Bdan 2 2
02_ crepit tancb \L.J Baba. l

10.t. 0 1
4lmps <tnas nt

105. ErEdm rcet srbsp. aer
L.

0

107. Erigtu cMad.Nis
lqoa.

l
I09. 3 lCtuktlwlu.tutbDL, 2 0 llll 9lqtalih rtaru tj l 3
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Htl

ll2. 2 2 0 3

ll3. l 0 2
Iztu dla!.di! (B.is.) l 0

5. 2 l 0 l
6. let@ tuia (L.l 3

lt7, l
I13_ Ld@ tini@ (L.l 2

l19, lMa pobqlada 0 l

\20. ltMa ptoctht tu l
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l

0 3 l
t24. 3 0 3
125. Piic@ta Snqktlod6 2 3 o 3

126. 3 0 l
t21. l 3
123. 2 2 l
t29. 2 l
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llt, t 0 l
lt2, T@k dealbatm 0 3 0 l 6
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T.

t l 0 1 3

t.15, 2 0 l
86. J 2 l E
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ll8. l 0 I
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l 3
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2 0 3
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0
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172. Ctuiun ct\tioftt t (L,) '3 0
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0
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I
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2o. Foib ch.nopodr@
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13t. Anipt* t^rihlia C.A. 2 t
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133. 3 l
t84. altnoa,.alrh bonts L. 2 2 l\8'-lctenopodiun lotiow I 3 0 l
r86, I l l
t87. Eatotyld siftthii Noq) l 0 2 5

t88. r@hia poitata (L) 2 2 J
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@tuoid.s (L.) cuclden

3 0 0 6

190. 2 l 0 E
10. FmilrColch(re;
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0 5
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t92.
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2U. 0 3
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227, I l 3
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241, lrhqals anb'slM 2 2 0 I
tktaaala chl@tblrs l 0 3 7
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243. Atnaeata ptiluentw .l I 0 2
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1.16,
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Fi& 13. No. of pl&r $eiB win difr@t c.|l$!ri6 srdr! fould iD Mrsj ValLy,
Disict Ctitil, P.ris&,

6.8!t 118!(

tUhtrlh
tEn[igsEd

0Ra!

sl.0$[



c.owth b.b.vior, Sex r.tio .nd Fnit outplt of.fd{drs ecc& n "o

vriou pdm€tes of src*il perfomdcc ofr'ia6 er.rba @ shoM tn

Tabl.16- IF popularion d.Bity shoB.d rt feode ptdrs bad higtr dcosiry, fo owcd

by nal. plers @d bisu:l phds, Especlivcly in th! ea GsUe 36). Ihc study showcd

thar in M4ruj villag€ alelgc naxinm h€ight wrc th.ar of bisexul plels 248d,
followd by fdaic pl&ts 169.56 .rd rdc pla.ts I l2m. In Dodorgba gol ndinu
heigh! 74,2ch ws obsded i. f€Dale pl&!s, follow.d by bhexud plmr 49co md Mle
pldls 4l.2cm. Ir chh sot bisuat phats had oEimM heighr E4.2cd, follosrd by
rmale pln$ 66.5q dd oale pl&rs 59cD (Table 37)_ Tt. iAimm avdsee did€r.r
of difl€Enr s*6 of J,,\D.tu sr..ka ir Msruj viltagc wec f€nale pldrs 20cn.
bisxual ple19 l7.D ed hale plsab |]h. In horyIu got biquat pl&|l hd
ndmm ddeter t6cb, foltow.d by fende plmts ltcn dd hate plbls locn. I.
Cb@ gol fmale pta . hld 10.5m, hso\uai pls,ts 9cn ed male Dldrs h.d 7cr
d@e16. Mdinw av@g. tuit ourpul pd pb calculated in Dodorsl@ gol w6
23340, follow.d by 20646 in M$ruj viltas. an l 5568 in chm got. Nunb€, of ralt.n
ftuirs c!rc also bicn 14? n: jn Dodorsha gol, fouow.d by 147 n, i, Mrsilj vil.se ad
55 n' in churu col. Mainm nmbq ofseedlirys (16 n ) wcrc @orded in MNluj
villag., follo*ed by (? o,) in chn sol ed (5 nr) in Dodorghlz eol (TaUe 17) In
Matuj village fie soits wre tudy loM_ ID Chln sol ihe sits below th€.rrjrsr ws
sndy lom ed tomy sand .wy fron rhe ,,irel. In Dodo4nd got rhe eit b.tow th€

"tu,/+ B louy sand &d lmy fiom rhc Jui,ero rhc $r B udy lou iTablc
3E).

h Pddsre J!,ied fo6ls @ foud in Disrric( Chir.d, Gitgi! Kilu Asmy,
Kagbe Vallcy tud in Batochi$lr p,ovince b.twn ,lfitude or 1800 &d 4200 netd.
J!,l*ra swive io h.Fh ctimaric qondirioDs Mlh 200 to 400 m avdg€ pEcipir,irjon
wilh lhe majority b.in8 in ihe fom of $ow in wint r. Th.y gbw on v.ry p@r $ils,
$eep nd sE d sloFs md shain€s €len on rh. cFvics of brc rccks. -&n,i?r foFsrs
@ veishing Epidly fiom the mo@rdn6 of Chrnt belw of overcxploiirion for
donsxc us dd in soh€ @.s ror comeicial purpos.s (Ali, 2003).
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Disr.icr Cbiral. Pakisi.!.

S.No.

T
2300m- 2590n-

1300m.
2290n-
3looln.

2560n-
3010n.

2150n-
2226n.

285otn'
3000rn.

Dry D.v Dry&

l-Ugrll

I Milr 84

41.2

n
59

2N
94
r3E

200
66

tn.4

25Q

96

13,2

I,

2. Md:280
Mi!: l14
Av, 169.5

t0o

11,2

u6
t0

665

300
150

23.1.s

400
96

111,4

t20
36

73tl. Md:480
Min: 96
Av. 24a

43
49

96
72

44.2

250
120

t66

240
39

121.8

t20
60

912

'. 
(co)
Md: 17 l

Min: 9 
|

--Tr_l
,1 I

9
4
7

5E
l0

2E,6

l5
7

t2,2

56

3{
2. M*:uE I ts I iiMin:12 9 I 7

4!r2o I r3 | ro5
2E

39.a

l9

u5

36
2

t12L
Min: 16

IE

l6

l0
8

9

60
l5

l4J

42
6

25.6

4E
9

25.6
trud-)
Mdr15
Mi!: 5

l5
5
l0

5
5

25
t5
m

35
t5
7t

l5
5
l0

2. Mu:25
Min:15
Av. 20

25
t5
20

35
l5
25

85

80

35
l5 t5

20
3, 5

5

5

5

5

5

25
5
l5

l5
5

l0

t5
5

l0
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Table 17. 'fte H.idt (cm). Dimetcr (cD) dd fruit output of F€nar. ,'l/sf[,

er.rta in Maruj valler DisEict Chitr t, patis|!tr.

26 t69J 2a t2 m 72000 ,000 t6

2. 100 52.5 742 t5 85800 2t60 23!{)

3. lr6 t0 66.5 l5 l0,a 25920 ID

t50 2Ja5 66 2a J9.a 21600 t920 8lr7&3 |42 .]5

lTlA 39 t4 24.3 10290 !6 2643.3 120

II
120 7J.6 11J 20 75
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K

22.02

7.t

3.2

l4

2l

IM
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CONCLUSIONS AND RICOMMENDATIONS

IE pcert Esdch povid6 brsic dal. on Msnt Valey tus€led. ehi.h oiehr h.
hclpnn for r&8. @logjsLs in atl $et turft Es.@h plogtuD.s n@l for ihe

mPmv.menl ofthis aea.

I IlE a@ is dch in €ndchic phDl srEies, which e udq evcE bioric
pEs@ ii t m ofh€avy g@ing ed deforcrlation presue, Modqat ed
rcrario.al gaing sysleh mur b€ iftlducd fld atlernat tuct facilities
should be povided ro lhc t6al p6ple.

2. Due to moreness md insumcienl healrh f&iliri4 the people nainty depend

on nedjcioal plels to lrc.t rh.i. v&iou h.atrh pobtcns. IE leat Fople
should b. thincd to trow Ihe ee1 helhodoto$, of @llefon, cleding,
drying dd s1o6e€ ofthe ctude <trogs,

3. Su$ainable s of pldr. shoutd b. 6@Eas€d.
4. To ovcrcomc te defici€ncy of mineDl @nsliruots in bolh sit dd pleis ed

'rrimkly in einals nawDt and ch@ical fenilim nut b€ applied.
5 D@loovcrqptoit ion ofetuEl Eg.rarid mo6t oftbe ptuts e I@ to

qtincdon, Th€@ is & ugent nced to pDnote rhe €rhis of coNryaion Md
mprevm. of rcSehtion tur turuE g.nddotu.

6. tnnS tem plains e trq!! io improv€ th. exisring @rdition ofthe Engetands
by *ological heasene

?. Addnional Eseeh is necded b .xpt@ $e cd prcduction, g.@i@tion &d
Bro*'ix lancc of fodder, tu.I *ood dd hcdiciGl pl@r for su@$fut
proPasadon dd reinrld@ton.

E. tlc @gdand c& be used as eme @dc ro gchmt. Mmc ror ill

9 E@louism is als pbnpr.d in lhis @4 Tbis wj[ bc d addnioDal $u@ of
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,Appddn 3. Phrlosiological At|iibu|4s of Mentho-&nn-Plo'raao (MSP) Cl)mu,ry
d M.stuj villag. in ward co@ si& !r o .lrirude of24l0rn-2510n.
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Appeldix 4. Phytosiologicrl Afi ibucs of &e4'Pnlq8Dt€r-d4r!rl,r' (IPlt)
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ApFndix 5. Phrlosociologicjl AlltibnB of EquisettdJw-Phtughila (FlP)
Comhiry !t CtiM ir wa&. cow Siin at @ rltiudc of 2220tn- 2360m.
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App€ndix 6. Phltosiologicar Atrnbudes of Rh. u h -A . n ts t a- E p he dt o (AAE)
Co@ei9 al Seghu on Dry sil. ar !r sltirud. of 2250m.2500n.

Rt u.rd vil a M.i$n.
2 r r.l2
l 2t.97

Iarei. d,,r4 Roxb .x Rori,

td6nh hrdtoto wdt.r x.

R6a,.bbt@ \trn d Royk.

rrkttuMilAa @ob'a* $ )GEu.a
t..ll

Hateto, e0ttu \Moq I sns?iiE;;.
r.tl
2.31

2.22

Ll3
,tMkta icopona \tlrldi a Kil 20 2.22

soP*e4 
'dl/! {RoyL J 8!tcr.

D,.rdr& mrtuT;,l! $;i

Pi@h ito.car^ino tLt swGAEffi.
caryo battt4u tL.) c6qu\t

ll.

Pdt@a slphalod8 \\d-i B;a



276

Appedir 7. Ph'tosciolosicrl Afiibu|f,s ot Sophda-Sabio-Eippaphe (SSH,
commny d Malaludi or Dry sie d $ ahiru<lc of2290m-2410m.
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Appodix E. Phylosiologicd Altibulrs of SoplD/cc4pp@r:r.S6ccr@lr (SCS)
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Appodix 9. Phr'losiofogi.sl Allrib\B ot Hippoph@-Cnicewicatia (HCM)
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r7.53

2
20

R6, wrria,a rvill q Royh. .l tl t4.53

|].13
1.0

ltuai. brditola w.ll.r DC. Ln lo.lt

t.5
t.5 t.5

Pt@/s rah (Rre, Tritr .: shd t.5 t5
lwh i. hit tidr3 tu Oan.t Ua
l|diltia @td wntd\ & KiL

l.l9

r.39
l.l9

20 2.24
Irftrredr l4[er rL.J wooden.

zz 2.5

Locttct tddiea lL.) c.^. rr.y. l12

lnqhdngncitatuleMe

atuasolw pelo.tult F ch t.l2

ctaheo d.Na'o \ons )P@N.
odotsio Ntue Nqb.r D.De

lt.

DtctldhiaM dw Fdt']i 9taf.

lt. l.i2

t.t2

@!r! I tt2



280

ApFndii I0. Phlroeciological Aititttas ot El@agn s'Saltx'HiPPoph@ (EsH\
Comuily st Chinat on Dty siic at an .liitudc of 2260n-2350m.
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Appetdix I L Pbtto$ciofoeicd Arntb&.s ot Sophoto-Rhe@-Hal6tlon lspJr')
Comuily al Mtsluj alons F@lhiu baven altitud. of 2325n' 2425n.
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Appcndix | 2. P[ylo6ociologi.rf antlbtt6 ol hedltia-sophoto-Epheea r-AsEl

Comhiry !r Mstr! along Mid hill bet@tr rltitu& of 2,140m- 2620n.

atuBa ropeo *.lds & KiL 13.51

Sqprsu 'orb 
(Royk ) B*.r.

I1.62 t4.U

Hda"Ix s,ltithii luoj.) Bv,3..x

2.5

Itur.o wn'ne (L.) F w. S.nnid

ltus .'od crrll a M.is

ll

l*.e,r'6 NbatiN nnylr.x B.fr. t.t5

CdNM.M,tstriA e M.t. r.tJ

l.l6 t.35

Cr^qtow t6@ldrm F6tI.



2E4

Arfbttss ol Art. n i t i eMatt i ct i oJwiP. rc \l\|rlJ )Appc u IL Phtlosiologicd
Mas altitude of2725mJ000m

Mtukflr dat{Ms (c.^ M )rx:.
l 3ll

,{6,,srr'?,oV d noyk

TtLlUpaM nmi <L.) squge
3.3r t5]

,116r/r o{dir N6 & Seud

knqah.' Mb.Ntiona RoYt .xs.nth ?5

amthott d IaryBeapad Btru},xi

A tpcat d qnt'tilot 4 Ennt. 2.t3

t.2l

l.J

l:tosdla psrloeq Fisn 1.9)

7t.

213

cod,'oF&d8ddt (scn!*)cr.c

cdMdw nrs,L*tdFkn & M.!
2lt

sd.*^"P!'lhsrg'



285
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ApFndir t 5. Phlrosiologicd AtlibuLs ofsoprota,'lr,' str6'r4&'!t (SAB)

Comuity .l Mingr.dl .lde Mid hill b.rw.n .ltitd. of 2320n -

SopAd, nrllir (RoyL.) B.ld. 2t.62

,1*egC8 Niloced F!.'| 1.,

t.

3.0

J. ,ro4srla drdrds loyL d Barh, t.5 2l.lt

2.5

x6r rrr,o, W.ll a RorL. 2t.t.]

CMtaMdtuti.d|eMq. 2.0 1.26 i.l2

2n 2.0 5.26

l0

t.t7

r2. 2.m iJi l.t2 t!5

2.63 t_12

l.l5 t]l Ll2

!a ,99.t1



288

Appqdix I ?. Phlaos6iologicst Atttibtrtcs of Ctuplslun-NePeteMaiicnia (ANM)
Comsity at Mingml dlong Top hiU b€tw@ ,lliMe of 2640h -
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Appendix I 8. lhlosociological Atuib,tes of Ep i 1 ob i M - Rh. M - Ma t i. d I i d (ERM
Commuity at Mirsgm-I along Tinb€dine b.twen aliilud€ of 2935m-
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ApFddix 19. Phylosociologi.d Ariblrd of lora--.lt eDitilrnbef':t (RAB)
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ApFndix 20. Phyrosiobsbf 
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App.'nir 2l, Phytosiolo8ief Anitr'llLa of Epbd6JaipcrRaa(E R) cdMunitv
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Aoo.ndi\ 2l PhlrosciologHl Aobut( of Bstola&1a_Rda (asR) ConDUn'D 3''' Vidgd- ll.longTidberlin. b.lenaltode of 2aS&n ll00m
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App€ndix 23. Phyto$ciorogical Atlnb'\Esofchenopo.liw-Halottlh-E hinopt (CtE)
Comuity d cbu stotrg Foorlitl bdB@ autllde of 2200m - 2t0o'n_
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Comuiiy d Ghm.l@s Md hillben4a lx,rud€ of
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ADDcnd'x 25 Pht{.siotoscd Antibul.s of Po48et@-Eplt?ta-R"'!D (PER)
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AgFidix 26. Phytosiologid Atnihd'd of C i ce r -Afi t I i.la-Tr i. h.] e F is (C Af)
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Appendix 27. Phltoecioloeical Anllt\lEs ot C arya t h -.l nqphair-tra,rss (CAF)
Comuiiy at cbuekld Ps along Fethiu bctl6 dtitud. of
2380m-24E0m.
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apFrdix 2E, Phytoseiological Arbibuld
Comuity at Cbumdt[d
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ADp.ndix 29. Phyloecioloeicrl Arhb@r ot CotwttetAn dilaJuiperB ICAJ\
comuin ar ChUMrnd Ps dons Top hill b€tsd al$nde or
2720m-3000m.
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App€ndix 30. Phrtoeciological A$buEs ot B. tu la J uh I pe tu rA.Mt ho I in oh <N L)
Comuity dl ChuMlIm Pss along Timbdlinc bctp@ alitude of
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ApFndix 31. Phyrowiolosicjr Aliiibans ot ltteniti|-Soph4tcHalulo, ( SH)
Colmuity at RcslM along F@thiU betwdn altiMe of 1800m- l9l0n.

addn'a be(o|'o \latt 4 Dc

sor/'d, 
',lr& 

(Rolh.) B*d.
trla5,r'@ sitrrti (Moq.) Bus! * B.is

5.21

3.5

Ldk vMd (L.J F v. Sdnid

5.2 |

20

tden to sapth \tltdt\ & Kil

L5

2.93

calon tu mhrboPnch & t"r.y.

rda !.rrla,, wrll .r Royl!,

lttqalB pal@ Fish.

Did'dr'i6 @dtu FoEd. sEDt

0.t l.tl
Frd,'6 rc"rdrlo&J wdl .r G Doi. lrl

rrktrypm"n Mt (L ) sptg!.



303

Appmdix 12. Phlaosociologi.al Atttbur'.es of A .misb'EchituPt-Sact ur,t (AES)
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Aro.ndi\ 33. Phltsiologc.l Amibut6 oiSoP/tora'CorordkFFf drra (SCF)
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App.ndix34. Phlbsiolosiqr ** r-,*^*r*o-Att nbi4(!s$)
Coml|niy tl P.Mt along Fdihill b€tje! alliMc of 2240n-2335i.

2. sorr&d ',ru {Rorr..) B.tG. 16.15

3. /,MEbetoti\t dtr_ 55 t)22

Hat*ykd sritruh \Moj ) S69. d 6o8

ll.5l

cMQ 
'dr\l@ta 

Fidt a Me,J. 6,25 7.31 tt.6l

x6c ,.rJ@ wdl q Rotl..

2.0

t.5 .t0 t..].]

175

ltula'copoi' \lndt e ra t7t
atuaEzlBNtlo.dd *n.

,ac&ca y,,i.., (r.) F \v. s.hnid. 192

ul 1.92

t.25

,{ra, ?ro, wrllr^ M.iletr. 0.J t.25



306

Appsdix 15, Phtlosociological Att]trb$.s of llc dt ho I i MIEP h.drd,l,Dd (AlR)
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ApFndir 15. Pbtlo@iologicd Anlibu&s of ,{z.t6,a-{6d"Sop}m (ARS)
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Appcndq 18. Phlaoeciologjcd Atribd.sof ,4rt?nttta-Ror'8.fD.rir{ARB)
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Appcldix 39. Phtrosiologic.l Afibu|ls of l .nisiaHalq,lobEph.dtu ( HE)
Comwity at Brle atorg Mid hill berqa .titudc of 2340rn-2615n.
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ApFndix 40. Ph',tosiologicd Arltihdt6s of Jt"ipe|u-A etuis|o-Cotme^t.| IiAC)
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Appcndix 41. Phrro*iologic.l Atnlbo/isof Ephe&bl ehbla-Jdipetu (E ,
Co@uity at \v.su aio.s f@6 bcrle .ltitde or2520m-260on.
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