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ABSTRACT

In eicw of th. growing tred of brineina thc salinc laod into usc tbroush

culrivarion ofsaliniiy ind defoliation tolcont Dlants, a study ofthc.ffccls ofstlintry

md defoliaio! on the gen€81 g!o*,th of lhEe 8ra$es, aorrriocl,loa Penw (L.) A

Com^,Dichanthiu anulattn F6sk 8d Pu,idtn ontjdotal. R.E ot tanily

P6@c ,nd onc lolb htr'a rariw Ii,r. of f.nily F.breoc was caricd ont in

Lrbontory N wcll.s in ficld ar Bothy Dcpannent, Unive6ily ofP$h{wtr'

Ccllitcd scc& oCrorrro.tl,a pcrtura, Dicha hiun ahnulaturn 
^ 

d Puni.u'n

o'fi1,,a./., oblaincd from NARC Isldabad sd ?akistan FoGl l$!it!te, P6hawor,

wce test€d at o (conuol), 5, 10, dd 15 dsm ' of Nacl $lutions, for Semiration dd

seedling Brcwth in t[c Ph]toe@loe] tjb. of rhe Dcpartmcnl of Botany, Univc6ily

oflesbrwar. Ccrminrfio. perc$rag. d@rcased in Bothrioclloa pertusa,

Dich4nntiuna,n uun nd Paticun ann.lotalc with in @rsing silinity lcvcle ancr

96 houB incubation !r 250C- A de.6c in lcngths of plunulcs and radicals of all lhc

thm g6es wes .ccodcd in e.ch nlal,ncnt. Both &esh weiglc dd dry veigh$ of

dr sccdlnrSs d.crcased enh incicasing silnlity lcvels. Mohlurc contcn$ also

dccrcacdwilhinfcnsingsalinitylcvcl,Inl'i.iard,irathegcminatio.%,ddicaland

plunrlcgruw$ddslicnlltdsindlLri undq ln. s.lnrc andiLios, Tlc cffers wctu noru

sdw in 15 lsntr. wlrN by tbc qtuction wrs 5 li|n$ in gcmin io\ I I tiocs in



ndiol gFwlh .nd 32 tine in plmllc greslh ofsddlang. Thc biomass of ,/ice

ra,iw als ddMsed dqG !o applied sllinity,

Thc tol cxp..incnts wcrc conductcd in lb€ lawn o8c (n.t house) of Botriy

Dcpanlncnt Univcbity ot P6hrwd undd unifom dvircntncntal @ndition! The

soil uscd had 8.75% C.CO], 2.6% organic matrcr,0.12% nitrosen,20 9 ppm

phosphoru!, 413.5 ppm pot6sim, 1.2 !g gn'' coppd, 2.2 Fg gm ' zinc, 3 l Pg gn '

i@, 4.0 Fg grtr-r moglneeq 2oo llg gn'r qtciM, 3ol llg gm ' po!a$iu, 216 Fa

sm ' todiun, 7,? pll lcvcl,O,2ldsm" cl4triol conductivit, 0,6?% tot l solublc

salE, 27.3% ch, 46,0% lill dd 26.720 sad. Ten e*dlinSs dch of Bothnochlo,

,!rra&, Dktktthhn auut.tt li\n rlE n!frcry ftl*(l

and mlintained by thc Prlisran Foqt llstinltc wec plaltqd in pols dd ftlLd by 5,

lo. ntrrl l5 dstrirolNtrCl solulion, llltulofsdlihnyon rtrrviv0lw,s intirlrilic!rt, lit

Bothiochloapefluutttctot^llene$Gro*th) wilh mont y cudng {s thc highclt

in nll thc rnu bvcls ofclttnrs n! 6cir Bpccrivc crtcgoriq, ln Dlbra,hru,'

!r,nrln,r, tlrc torrl grc*rlr lor locnr wns srlalor rh.n 5 cm lwcl ofcntling 0nd ls

cm lcv.lofcutting. Fot PaniM aatidotole,ba w trcnd was s*n show grhe

nnporrone of Iocn fcvcl oldcfoli,rio. in Dicha"thiun 4,nuldttn and Panien

a,lilolal3, Ar with thc ho nly cuttinS thc tolll growrhs ofthe pl6ts hd incrcdcd,

the frcsh eeights also incr.ased-



ln Pdricrn antidotale $e rotdl flesh weiglt ih th. pcriod of thrcc oonths wus

gr@td in Ml followed by Mr dd M! Thc tobl !i6n wcidt of Bothrio.nlad pal,la

wilh donthly cuning wd thc high.st d all ihc drce levcl ofcu ing in thcn rcsp€ctivc

catcgorics, In Mr category,lhs grcwlh ioclcds€d *ith1hc increse in dF lcvcl of

cutting frem scm to l0 cn but then fell d lhc 15 @ lcv.l oa dttinS. This lrcnd vas

sccn itr M:und Mr rlsoshowingthrl locr wlsthcbsr lovql tordcfoli ion. lh.dry

wcights slowcd thc sar hcDd,6 did thc frcsh wcigh6.'ahc dry tcigh! dcpending

o. rhc arcMh of rhc planrs !l!o itr@6d eith,ih. cudrg. In ,orrrio.hlod p.rlte,

ihc dry wcjght was ssl.r a1 locm l.vcl in Mr, M2 6d Mj Thc efcct of 6nlt was

sls sc6 on codpuitrg thc Mr data with th. plmrs in thc .orlrol eroups of c!.h

cotesory. Thc srewrh io lcnsrh ws higbcr tlEn thc conlrel soup r.d dNs rhc Bowth

in thc frcsh wcighl wa! hiehd thd thc control group, With incrcarc in fte numbs of

currin& thc r@t lcng6 deElscd. T[c nMbd of rillca in tbc contrcl gbups of ilc

tkce 8r*scs lowded than Oc @npetiv. grcups !r the sahe level of cutting in

many irxclactions, The nunrber oftillN incrcGcd as onc 806 fron Mr lo Mr in 5cnr

l'rc\ .f crrtn\A i Bonn i.':nLM pra?. 'lhce vrs sia'rifi.int cr@1 olcuflins lcvcls

rtrdduriiotror'cuttiDglndsllinnyon N nu b&orrilha. r'hc drtl in apccr ol

t)ictmthhtr uMuhtun sl\owuJ $i1$c NnrbsoftillcB incroscd wit]l Mr, M, rt bollr

5 ud l0 cr,lcvclsbut 15 on lcrcl advcGcly l6tcd thc numbcroftillcB. M.ximuD



nnmbcr oflillcr wa found in Pa,r&d d{r/r&1" al locm lcvcl in M:. Ovcall, no

topcr ftnd could hc onclud.d in .6c ot Dichahthiun an,ulatun.

Ch.nical cvaluaiion of sdplca of lrqled plsr. w.s don . 
-rbc tush wcighrj

ofrhc bots dccrcascd wi$ rhc ihcreasing lcvcls ofsalirlhy i.c. at l0 dsmr.nd l5dsni

I ldcls Thc av@gc fsh eciglls of oots lEd the snc rcnd. TIc NcraSc dry

wcigbt-s initially dccrcoscd or 5nsm'lcvcland thcn incrcascdat l5dsmrlcvcl.

Rohnochlaa pa usa (M1- l0) plmb had nore milcnk s conp@d to all other

t@ljndls dd grcups ofplanls. Tlc Mrl0 plda ofaorl,@rloa pe Ba n^dl.llc

Srca&st carbohydrate contontx and gt4!c6r eoeigy as conp.rcd to all othEr planrs

Thc Mr -10 tur,ncnt/sroup of Botuiochlo. pefl^a had gMl4r nitrcgcn conenls

wl,ilc cn'dc p'atlir was g'lutcr iiMt -5 plai6 ol Brnriuchtoa F/r^u LnE

cxtracr wN found nore inAoltiochlaa ptuwinM2-5 ts compircd to.llolhcr

tMho s d 8rolps ol all tbc tldr spei6 whilc codc libB wcrchishGtin Mr

l5 ttl^ sn\ Dirl'nthiu"t utukthur. Ditllurthh,n u,trl.t^ corhnrcd Srcrlur

%rAc ul nroilr$c conrcnLl ns oonlpa'ld to thc orhcr rwo an'sscstrn! norc ql,llsc ol

moisrurc wls found in Ml. l5 plan6 ol Dichhthian a"nulatun as comparcd ro all

other foahcnts and srcups of all $e lhrco plant speica. , Tne se.ds of l/ici4 s4tiw

wcE $wn in pols in rhc no h ofo.bbc. lnd kcatcd wirh 5, |0, dd lSdsm'ol

NaCl sol*ions wi1h 0 (control). The avcmge snsival olc in all ihe l.ertmenr groups

wd highc! drn the @ntrol goups. On ihc avengc, thc nunb*ofbonclres



dccFlcd with tt ircrqsing lovd ofslinit$ rh€ wr{.gp lrgth !t 5 &m,wd

hilba th.n th. othd two bv.b in 60 ot t'lcr. edE, O'| tbo avor{c, rb. ffeh

wdglr of t Li4 etiv rt 5 drn''Is ti8!..r rhr r!! dtol a q.U a olbG. trc

l.vclr, Thc avcnie dry wciSht of ,?ia ialw also iniriolly derca..d .t 5-&n'l

lcv.Li &d tlo ift@s.d !t l5&m_' lcvol. TL A!$ ftigbb of th. .oo! dffis!.d

vi$ rb. iDorllsinS lcvol! ofFlini9 i,c, ot | 0 dsm'' oid | 5 dsd" l.wlt. Thc lvdgo

frsh woght! of roo$ hld tb. r.sc tr.nd.
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tNlRoDlJclloN

Aboul onc halfofthc worlds Foptc arc conce ratcdonamcrc5%oflhe

cu|t|r'ssudicc, whcrus 57 % olthc loDd sunDorllonly svo olthc pcoDlc.I'ukislon

lus lrricolrun'| b.sql ccononry, Ofdrc lo1lll lnnd aM, 60% is clGsincd as

rrnSchnds ofvtrrious o cSorica(}\Iam,2002).ThcEnsclundslocatcdinthcs.linc

hrbitdssupponpoorogriculturallndforascDlan$.Thepoorqualitydndquandyof

fod{te. spai6 in srcl) habir s suppon low popularion of livcstock, whiclr lqds to

dccedcd pNluction ofmilk, mc$.nd rclutcd pbdlcls, Mmy fascinrling

appoachcs arc madc fot r@laimiDg ed imprcving such sali'D soils. Howevf, such

mdnods arc cxpcnsivc duc lo h6vy liracls, l.bour and li c codrm,nrs. Iliologicnl

opprcach is ro live with salinity, This involves the idenriiicotion ol salt iolcrant

specis cap.blc of gowinA ed urilizing such h.bital-s. li&nturc regarding $eniie

and su irab iliry of cop spccics for saliDe habiht cd be.catond id Patnlan and

clscwlcrc. Iiowcvor, no sucl thorcueh wo hs bcen donc on 6Dsc pk'nLs.

hki3bn wnh .n ogriclltunt bdd eonoNy is rle 9ri populou .ouDty ir)

thcworld.Itbos a population of moE tban 140 nillions with an eNd incrcasc of

ovc.2.970. Ol tu torll urc! oa37-9 rilliotr lrcclrrcs,33 millions hcctllcs aE

avdlabL for cultiwtion, wb.as orly 2l million hslas a..a is actually clltivatcd.

Anorher 2 hillion h@larcs urcu h watcnoggcd. About 5.?3 million hcctarcs nr

Pakist n e slt afcctcd and ahout 80p/. of salt afi@tcd soils of the lutrjdb and 56%

of |hose of Pakisran 6 ! whole ae salin./ sodic. Prtistan is mlally l@sjng nearly

onc rhousund rcrcsoflond duc lo salinity (llNnsir & Shcikh,1976).'tho arca undcr



tlrce catcgorics ol sal1 aflcclcd soil hG becn compilcd from the rcports of the soil

surycy ol fnkis||n (Moh.mnad, 1983) Slh lltetcd sils nrc citimatcd lo bc 4'2

million hcctiuis. Somo 26% olthc sudrce rc. of Patktrn is aftcctcd wirh s0linitt

Slch salirc habihts supporr vcry poor agricutute od nliurlll vegelation Srll

nnicEd rrcs ds oeut in sub hunid.nd lNnid rcgions ufldcrconditions conducivc

Ir ir cstholcd tbat m .rca of aboul 6 5 oillion ldtorc in PakishD hns

difeMrdc8c.ofs inny sd alkalinity h@r& (AId' 2002,/ ln&datcashke

lakistm wdlcrloggingis acoomPanicd by sllinitv (Mohomndd, 1983) !r N w F P,

0.54 million h@l.g is s!lin.. It includ6 arcs of Pshlwr. Mardan Btni!' dd D l

Kn{ (Cbudhry e, aa, 1978). Soils, which contrin s ncicntddounlsofelublusllG

to i cncrcwnh Nscnnirulionrndsrowft of nrostof tloplirle iscullcdstrllnc lhov

e d.nEl N soih, {lic[ ttvc clsljclr oondncrililv or rlE sdunrion cxrn'ct (!Cc) ol

4qSratcrlhln4dsmrat25"CeduESPof l6s$& l5 sodiumisnor$cdominant

solublc c ion in tlr6c sils tnd scldor conrpriss morc tlran 50% oflhc solublc cations

Chlodds dtl sulpbatos arc thc principal lniont Salinc soils e gd@llv tcogniT'€d bv

makinS a vhitc ctust of salt, vhic! b6 d oily l@kog danP surfee wilhoul dy

vegcradon, or sonctimcs by 0tc sLuxcd glowth ofcoD planls B'scd on Lhc clnn'nc

nops, lhc .ppuimarc ots ofdrenc .d4 mid md smi'ed Egjons o'lhc rcrld arc

2, 8, 24, 42 urd 8.20 nrillion sqlMc nrilcs, NlPcctivolv' i c $oul 36 % ol llN s' oss hRl



rrc! ofrhc world. Thc worldwidc cxtcnlolsrlinc ind alloli soils is $out 122., mrllio.

hccrirB (Aust'.ria 84,7, Alri€ 69,5, Latin Amui@ 59.4. Middle Eal 53- I , luopc

10.7. Asitr Nd la' li0$r lr.5 Md Nonh Amc.ico 16.0), which is abour 26!,/,ol rhc

world s culdvated lmd. In Patistlr, sppnxidalely 6.5 million h@tarc of land is

reponcd lo be atrccrcd by salioity rhat is cofitddy incrcasing. lt is conmonly acccpled

tlar sdq eline condiions, lhe gtuB{r ofmdl oI the cop l{ds is inbibited, bccausc of

btal ion acivny, gbwd and dcvclopmcnt ofwild halophtlcs rcmoin cithcr nnaficrd

or is siNuhrd (Alam, 2002).

Thc prcblen of soil solinily/sodicity scriously limib crcp srcwth .nd

productiod in iEiglicd oru of sid dd scmidid rcgioN of thc world whw annual

!@ipilation is lcss than 6v.porBnspi6tion. ?akisrao b.ing prrt of rh. arid dd

$miorid r.gions is in the sverc grip of fiiscaleiry. The prcblcF oasoil salioily has

nor only rhowi hlodrcds ofllDusnds of h@iarc ofotrcc prodnctivc and fcnilc llnd

out of cultivatioo but h6 also Bdvelscly aflecled thc prcduction potential of a large

nor of iniSatcd land in Prkistrn. Salrcd soils h.vc ditfcrcnt nanes in dillmnl

counkics,In PrLislan tleyare callcd Tho. Calcium chloridc and nagnsiuu c oridc

bcins lrygros@pi€ lbsorlt.(ncDhsic moisturc, kccrring tnc soil surfacc Inoisr rhus

duking it dark in colour (!AOruNESCO, 1973). According lo thc soil srlinny

clssilicntion of watqmd Soil Invcsrigarioo DirisioD (WASID), slch soils rrc



ch$ificd nro lourcrksoncs.

Nons,hic sil 0.0-0,2% solublc s.lrs

Sligltly Salioe 0.2-0.5% solublc salts

Modc.Jlclyelinc 0.5-l.0p solublcsatrs

Strongly salinc Morc thd I % sotublc salts

Thc cxlcnl ofsilinnycan bc obscdcd visibty bul for rhc deg.cc ofs.linily

visual obswarion is supplmenrcd by laboFlory eal)sis. Th. sal @ncor.alion is

detcnnincd by m4suring thc EC dnd ESP of l:5 or 1: t0 soil ro warer cxtmd (Asghd

Thc silt conccntbtion dcDcnds upon scvdal loctorsi such s drc.oil tcNturc,

ty"€ oa clay nineEls, @mposition ofrhe sah .nd th. sp.cid of plmt. A given

pcrccnt.gcorsallis morcjDjnriour in coarsc rqlurcd sil lt'r,j ir tjnc tcxrutud soits

s thc coasc rqtu€d soils cmnor hold morc watcr.nd thcretore prcducc morc

con@nrnrcd sohrion, t,cEiscnr hi8[ warq |.uc od onsequar $lioiry sd sodicity

dc among lhc major eoloSicrl facroB Mdcring morc ed borc soils unft for

convcnrio.al agriolrurc, such iMi howcr, muld bc lrilizd on . $srrjna6lc brsis

lor $linc folagc producrion and salim forsry f lfr 2002r.

Chenic.l aaltsis is I bencr crito.ion for ass.ssi.g lh. catogory of prcbtcm

soil, Sodic soils contain sufiiciot dout ofcx.hangsblcsodiun by wbichtlc

srowrhofplanhho{lvqacly.flccrcd.ThcnprrisbcLwccn8.5.ndtorndrhcirlt(.c



(olccLricd conduclilnyol rlrc soluarcd cxkuoD is tcss rlur 4 dSNL. Dbsolvcd

org0rc makr p'snttn rhc sil 3olurion oa hiahly .ttolitre soit may Scr dcposrcd on

tl'c surfacc olthc $ilgivins it dark colour. t trot is why lhoy arc collcd bt&k atk!ti

soils. Thcn bcal nde is Bd6, Rusitus call it sodic sil wilh densc subsoil Solondz.

S.liic-sodicsoils mmain both slublcstlslnd cxchangcable sodiunr ioDs in

suflicicnt quantjty 10 intdfcre with the g.mination and grcwlh of dop pta.B.

ticdly thcy arc callcd'th!rBaE. Thcir plt dcl)cntls on rrrcdonrhnncc ofcilhcr

solLrblc salts or exclrangcablc sodium.In lhc fom6 casc th€ pft wiI bc tcss rhan 8.5

sd thc soil will be pmc$le. I! rhc latcr c.se rhcir pH will bc grcarcr th.n 9.5 and

thc soils will hrvc low l)cnnqlritiry (Mo[omn]ad, t 98l).

Thc rcrldwidc, satl aflcctcd soits t ndo thc dcvcl opmcnl ol agric! tln.c

produclion. Sllinityrcdlccs thcovcratlproducdvnyofcrcpsald planrs by tnducilg

numchus abnomal chdnScs in thcn norpbotogy and biochemhlt procc$6 (R.bics

er dl, | 985). Tl6e clea6 could bc adapiaiions, which incesc ue chanccs or

plan|s to endurc salinc atres or domage or disruption ofnomal cquitibrium oftifc

Sovchl options nicludnrs lcachins of crlrs punjrrils our sub soit s0tnE walcr

.nd lsc of chcmi@ls arc avrilabtc for imtrovins rhcm. Slcn apprcrcncs irc,

nowcvcr, cxpcns'vc in tqrn$ofmoney, totourandlinc involvcd, To livcwith

slinity is dolhd appuc[. PIi!B lole@t b elinity should b. grcwn. Bjotogical



approlch i s ccononi c al nnd feasib le uder the existing condnio.s, Thc ldve6e

ell*ls ofelDny includc delaycd and poor gemin.tion, rlduccd rcot a.d shooi

gowlh, low productivc capacity, decreasd regencmlion aftd g.azing, shoneniig of

liLcyclc, high scedling modality, stunting lnd f€cbtcncsswhich lead ro p@r

vcsctat'oDstotrds.DcldycdBcnrilotion,highscedlirlgronality,DoorcrotstiDd,

stulted srowth and lowoyicld urc sodc.onrnon tcrrurcs otplanrs in rhc salnrc

Morc .l[. 60% ofrhc tobl lmd arcn 6f P'kisron coutd bc classificd or

tsopical plails, subulpicrl, ldrh!., slb atpinc dd dpin. @g.ldds. Thc p.n of

$o EnSclmdr in 1heplains is cithd uid o!ldlinc duc to sc@ityof 6ins, high

temp@tE, poor sil lcaching ed ec@uhrio! of sal8. Such N6 do not supporr

4ricuhurc. Thcrcfo.c losl p@plcs dcpcnd mosdy on livslock dd dcirproducts

(Klrotr, r9?3; Noor, 1989).

Livqtock play dn iopond rclc il thc @nomy of r counry. t{angctrnds rrc

virll sourcc ol lbd<jcr. ,^ridily drd s0lnnLy hrvc<lccrc$cd tlN quuoriry uDd qtrnliry ol

Io6gq sp6i6. Ovcrgnzing has dalined rhc ov€r {U prcdlcrivity of palatable species

Thc avcmac fonge Droduclion (dry nDftd) orprjv.rcry owncd 6nges j!

approxinarely l00lbvacFJyqt wirh a catryinscapcityof t40 accs. In nate owrcd

mgs whd a@ing is so@hat Egnbrcd dd somc pnsagen@t is obser.d, rle

production is 860lbyac@/yed, In imp@vcd rdgelands produciivityhi8hl go ro



2700Lbgftrdyorrwi rncniiynrgclplcnyof 5l acrc/A.U.Thcpoorrrnlc

condilionshorccauscdrn.cutcshonagcolliv6r@kandrhcirprcductiThcdicrol

on uvcogc l,ukistrni conl.ins only 12.2 gh animal protcin/diy co'lpdcd to or

optinun rquiEnot of 63 gm/d.y (ahoor, 1988; B.looch, ! 9E?). Th€ pd head

nrilk€oMunl'Lioh iDl ist n is ibout 45 kg/yqr codpared ro dt optidum

rcquircn€nt 0f250 k8/y..( elscwhcrc. Our livGtock !!c nor previding nilk dd 
'ncar

r@rding to ibei. capabilitics. This delinc is due to shortagc of foFge in rlrc

ongelands. The need for fodder and sh.lt$ for ircrcNing polulation d.mahds rhe

uc of uprcducliv. sall.d ldd, Ttc selation of sllt tolmt pldLs sos 10 bc olc

ofthc possiblc apploachcs, For ihis puposc scrcening ofsuiuble plaolspecios is

.c4uned. !r ,ppc!6 thlt fttl. srudic havc bccn donc on rhc .facct of dcfolirion on

tbc growth and lodd$quality ofsoncsclccted e!.sss, Iho prcsontstudy was,

th.lcforc, focGcd b asqs thc lolc@cc dd grcwll behaviour of somc gr$s6

(Dothrioclllat pertua, Dichanlhiu'h antulutu 
^nd 

Panicuu antilatalc) Md t
lcgude (rc@ Jddya). Tle findinSs nieht h.lp in utilizine salinc habitat ololr

counlrr. 'rbc sucGsful cultiurion and growrh of th6c Dlanrs will prcvi.tc foddcr ibr

hu nd rcds of ! tafling crttlc of our coln y,

Utilinng s inc h$irac for tl)c prcddion or foddc. crcps €n cnlrncc lhc

livcslock, rhcir bcahh, milk and meat prcduclion cap&iry and loilnay rlso set



Flaimed. The et lolc6nc. ofa crcp nay be appni$d ac@'!ing ro followins tbEc

crncn!, as suggcsrcd by usDA:

i) Thc lbility ofthe cbp to sufrive on sali.c $ib; ii) $. icld of.rep o. sulinc soilsi

and iii) ibc rclativc yicld ofthe crop on salinc soil as compded with its yicld on non-

salirc soil !.dersioilar glopilg condirions.

Physical damogcs causcd by grazing mimah includ€ fiequcnlly sir,lic,

scmlch lnd pav on Lhc p$turc in addlion 1o walking, onning a.djunpitrg oD r. Thc

fom$ .diviti* nay danoec plsna, $utlly in a parchy o@cr, blt ar€ nor

Scnenlly oi najor significdcc 6 lhe alloc.tion of photGFthctic prcducrs

(carbohtdote rcscryct wilhingasses is altccd wilh dcfoliation rcsuhine in rhc

Mst blislhc.l of pnotostrrhcric tissuo lnd phobsynderic copacity (Briskc, 2004).

Accoding ro the nukicnLs divcsion tbeory gmwth rcgularoE co.trol rhe suppty of

DhorsyndEtic producE .lloc.tcd ro .xiulry buds, ccll division ond ccll cnlorgcmcnt

r bud (M!nsk,2005), The prucm or"dcfolirrion" can influctrcc dre amounr or

hcdage grow$ dd uEamountofnN6r h wiU bc obvious lhrr tequency lDd levcl

ofdcfoliatioi may influcncc crop gbwth ritcbydccrcnsing tlrc cnpacity ollhc swi(

ror i.tcrccptins liahl of by cxhaulrins carbohydEtc rucP$ (SDccling, t 97 | ).

Dudng long p.dod ofgEing grmsland plont dev.lop oechanism b conpcnsnre for



dclolinLion fror hcrbivores, which chrngcs ysiology of 8rcrvth in gdsscs (M.nsk,

2005).

icqlsncyofcutringoncn innuctrcs yicld dq,cnding upon how rh$ 6

nrcisurcd (lbrciamplc, dry mrttcr or discstiblc ore.nic matter)nnd how it is

lrn.s|{dddvha( Icdilirc6 .rc nppliql. fcqnctrr ncloliilion uslally irducls I

morc poof lubn olgrowtb and nay greatly changc rhc struct!.c ind botanical

codpdiion ol (h. swrrd. n nay lls Et td 8lo*{n ed lderh! of rcoB lnd rhus lhc

wciSlrtolroo$nrlhclowcrlaycsoftbcaoil.Thephysioloeicllsi8ni{iconccol

dcfoliation is 6at cxisting @ts may d€ompqc .Ocr 8@ing vcry Bpidly Thc

cffects of g@ing or lny odrcr foft of ddoliotion o! ! grss Pldt ate dircctly relatcd

to how gosrcs gow. Th6e efi6G dcpetd upon thc followanS:

L lntcisityofdctoliation- This rcfc.s to low muclr oldtc plant.ctrldins alicr

dcfolialioD md panicllarly whclher or not lhe apical meristem is renovcd.

2. Frequc.cy ofdefoliltio.: Thc nunbd of rimes a 8r.ss plml is defoliatcd

orcrrlrc srownrgscnsotr is i portantbc.ruso itdclcnnincs how lorslhc

pl$l ukcs lo re@vcr betsen subscqdcntdclolirlions.

3, S@n of @i ahc iminc of 8@ing. @cpolding to the gtowth cuflc

of the er6s, influcnces the rcspo.se of thc plst. G!@ing during lhe

domnt scdon hd rhc 16r effer b@usc all apical meristcms .rc at thc
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rcot crcwi. Ciazing wlEn the apical nclislcm is elcvrted, such as a1 thc

rine of flowcr iniriarion, @ bc nost dctimsnral. O@ing crrly in lhc

gowing scdon can b! dehiocntal if adcglote rcsL dc not schcdulcd to

allow Bnkd phits lo prodEc n.w l.avcs and addilional tillcu.

Growing @rdirions al$ infludc. E onsc !o dcloliatjon. Plants

wid$t nd dololiation b€st whco soilmoislLrrc and folility arc lti8h.

Drcuelt o. othq etrvirunmord st6s€s will dccrcN rhc amount of nqw

l@f dd rill.. prcducrion foUowing d.folidtion, which ce h4tcn pldr

Co'npedtion li.on sufuuding pla s is impona !o th. rc@vcry potcntial

of defoli.tcd pl&ts. Plants 6 witbrand clipping bctt€r and rc@vor fost*

ifncighDouring plm|s rc ako dcfolialcd. rbwevcr, hc1lf8c herbivoc,

such 6 catdc sletivcly gl4 grlss, hcnce, soF! plmrs arc sled
vhile orhq r€Mio unEeed

Gwins Gist ncc or lolmncc @ s6dl teds wd to ddcribe thc

rcladv€ lbiliry ofpldrs to sudivc defoli.tion by gruing animols.

Suatcgi* ro ope with g@in8 v!ry. Fd qmplct pl4rs wiln lhom or

ccnainchemical conpounds arc lc$ Iikcly to bo grazcd than planlslhrt

don't prcdu@ th6c. Most grss plturs tr be hevily o. Ac4lcntly g!@d



btrLnaiborh. (tasscs urc usu lyconsidc'!d lo bc rho!'l!Drglotrt wilh tlr
hilhcrl gruirg rolc6trco

?. Plrit srEs and cvcn dclth cao rcsulr frorn l'rlqucrr and nxcnsc

dcroliotion. This is duc to I combimion olrcduccd lcafrca for

pbotosynrhcsi s, lhc ned io innillc ncw tillcE frcn lxillary mcristcns in

ordcr ro producc n4v lcavcs and Ddlccd pln.t rool g.ovth following

dcfoliation. Incr6ine desr€c of dcfolialion Arcady infllocc, tu1 lcngllr

inJpttrrtor nt 1'arut@ut' o!li.rrd,/c. I lolr & Alston ( 1963) lnd

Hanndr (r 989) workcd on Pai i.urt yiryatun aad ottlt Pnicnn sfl]ci6.

l{is study showcd lhol thcsc gras$s orc g@d lor plsturcs bccourc thcy

show gmd Bpons ro shorr-rm c,gowth,

salinc rrnseleds cm be inprcved by scr€cning suilablc fodder ptar$ tor

thcirrolcnncc!o salts. Sowing of s6scs n1 com;ination wnh lcsumos Ba uscli,l

tuBcland intovcnot rcchniquc bcc s lcg!ftes fix nirogcn inlo thc sil thus

prcvidins a chcdp sourcc ofnilrogcD fcrtilizer. nrc crudc p.orcin contcnt oflcgunrcs

is gse€lly l0- l5% high6 thd ilar of g6se, ThB, comon vct€h production,

whicl bs a place in thc koditional crcp rctctiotr srsrcms bot! in irigted and rain fed

ar6, 
's 

onc of thc main options to or@onc nitrog.n ferrni4. and fed short Ce

poblcns {Mcmer €l al., | 994). So ,/t @ rarih, a fobg€ tegunc, was rtso choscn



P6tto ndq K.no, English trmc: tlwisnc emss, Scydour gr6s, Barbodos

sourglass, Pitlcd bluestcm, Conogeyana. h hos diflclcnt synonyms rhlr !rc:

ox,rtsf.t

Krowledgc ofhov glscs 8ow dd spond lo dcfoliolion is tund.nentrl to

most os!.cG of angc ninl8cncnl, T)"ically, gosscs arc nadc ul)or@lsi@l
crcwn and iillc$, A g4s pldn is rollya group olindividuol tillcrs thur orighorc

fon thc rcor down at rhc bde ofth. plant, Ncw rills an$ in the dillary buds ol
oldcr tillcs, T|[ ncw tillcB originotc dr thc b6e of $c pl6t but once thcy sL1!t ro

so*, cach ne* luf.ni{duvclops fon d$.picdl6crbro. ADiol ncrisrcms hay

redain at the bottoh of $c ller, n.ar the g!o!nd, or b@ooe clovated wheD lhe

jnlcmodcs clonS&, Rcduccd rco( Dss dccrcss rhc nbitiry ofthc phnt lo obl l
watcrlnd nulricnts for glopth and survival. Restlictod rcot ststems can bo spccially
hmful rl!.ing tih6 of drcught

The g6scs sercct d for rh. prcscni study incllijcd Bothriochlou pertBe,

Di.hanthiun ann,lutu,h ,nd Pa4b!,r a,rr',,o/4 whicn bebng to subfanily

I'micoidcdc oflihily Pouccac.'Ihcy.rc lrigbly dtccmcd rs foddcr grusscs cspcoi.lly

in lidro, qhe.c cdttlc €a8clly cat thcm. Thcy drc fed 8rcc[ wlrcn tbcyarc young.otso

suirablc lor silagc md bay if.ni bcforc oowcnng. Tficy show prcnis. for Bading
dcgradcd gdslands; also used for rcugh laqns (Copo, 1982). Matue plaDr

withstuG rcpcatcd cudn& 6!tinuo6 g@ing, raopling and vithsrand &ou8hi.

Bccaus. ofthoi! habit to scnd olt looting shooh, to gct estlblished quickty md to
grcw luiurianllyon r vidc Bnac ofsoih ni roDicrl clnroles thcy c.n dcvltop n

srocos$lillfdrrul d rrry w.fg ohoscn lb his study, (cohl,r98l).dEywcruchoi.tr

BOTHNOCHLOA PERTASA lL) A. CAMUS



I lolouN pattust Liin, 
'lnLopoSok 

pe{Bu (L) willdi A ansut{olius Pstti

At ilophit pcnud (L)i tzpu!rcb p.nua (L) rrss* nna! tlrcrrrir pedrs* Nes

h is a Frouial hncd rhizomtou3 g@, whiclr 0@!6 on thc brdcs or thc

low lands r nd buuds of c u ltivotcd {icl ds (S lxtnkamaryr i, | 9E4). It Sroes bcst on

sdy lom 3oils (Dulc, r98l). h alws in dry !l4. Il is vlrucd by smc for pslurc,

but consid@dbyotheN aw€cd.It sn wirbtmd hdvy gnzing and short dry lpclls,

It is lscd for fo.ldcr, hly dd mulcb. It is said to be low yicldirg (Cohl, l98l ), but

yicld figurcs.ppooch 15 MT DM/h!.

Stolonif@us p@mial gEssi dlms rscoding, bnochin& sonciida long

uding, Shoonig 0t the no.lca, ltout 30 cm 1!ll, nuch Llld wber cultivatcd; shcodrg

mndcd; !c.f-blad6 fl.r; pdiclc dh shond than th. low b6chca, prrplbh,

eniuirg e @natic odor *h6 ctushed; r&cn6 few to sev€Fl, t$t glumcs of

ssilc spikcl.ts .lw0ys pi(.d; | 0-l5 mm long; pcdicclhtc spikclet lboor a lonS and

lrrcod as tbc sessilc ones (Cop., 1982).

Dblrlbudon &d Ecologf

It h a bunch Bhls growbg &om plaiN up ro 1000 netes in dry hot tlopical

nnd sub-bpiol rcAions ofthc world.ll g.ows in rcaions wnh 50G 1375 mn ain. h



wirlshds shon dry spctls. Ir is sidety disribnt€d in Old world Trcpic, fton Ambi!

and Tiopical A&icoro Sorthc.st  si!, Indir, SriLrnko ond tndoncsi.,Il isconsidclcd

onc of lhc bcucr pdrue gls6 in rhe wd lndies, Ugeda and India. It @cu6

mo'nly on wcll-ddined soils wbcc hinfoll ir 50G-900 mm, and h.ommon itong

rc|(lrid6.nd in dry arcs. Ii ca. wnhsbnd nodcdrc periods oadroushr. tr does not

Iic.n withst.nd bcnvygrnziigand ldnrplilrg.Ir is litsllly eprc.irtcd asr

foddcr grnss ind it nokcs usetul h!y. Ir is higbly polat.blc. S.risfoctory fo! tawns, os

tr scnrls our nudcrcus crccpinS sn@ts wlich tui ar rhc nodcs. Akhoueh votucd by

sonr tor Dnslrrt, oficrs coNidf ir n wu.d, ,t h cutrivltql moilty jn prrurc nrixruNs

and sceded olong madridc embanks€nLs in wlmcr..gions. It gcmimtq quickly and

*hblishcs rc ily.It is Drclcrrcd tor Fsturu and nEvcnring cosioD by mngc

nruscn*nrpcrsonDclbcqus€ollhencusyScrminrlion,sccdlinSsllblishmcnt,'i,st

arowd d ptudu€lionolcnolgh F.ldablc fonsc !trd sccds. nE mosr irrporbDr

oh0hclcrislics fl! il it crn wirh$(Md dnrSl'r u{l CrnTingclTcclivcty.

Rothirchloo pel6a is u excellc pstw g6ss in D.ny rloDicat .res of

lhc world,as Wcsl Indics, E6t Afric. and lDdio,whcrc ir is sugg$ted for rcseeding

dcatudcl shsslal{l. x is srewtr to somc qrcnr in wrmcr oorls olthc U rcd Srrbs

aloDsro.dsidcs. Accordins to thc nl1}1ofrss files (Dnkc,l98l), annlat Dodlctiviry



'11\c 6.n\b.B ol ltoth,iochloa .o6tlur a.c apomiclic ond frcqty hybridisc

wllh trr rhcscnusund ako wilhottuscncr! tikc Cz?i/rZiul, dnd Di.hanhn\r

(Farooqi 
"r 

at, 1989), It h6 b4^ ot6eNe4 rn Bathrio.htoa in@nedia Nd

Dicha"tl'iutn o,rulutu'n l\ybti.lisc in todia ehilc i. p.tisl&, hybddisdrion is

common botwccn a. r4ldalu and B. intetuedio.'fha Anss pt.re6 compantivcty tcss

dry b$itrt.ll sroM.asily frcm sccd o. roor cullins! in sp,ing and miny scasoN

(F@q €t 
'1., 

1989). It nowcc cdly in sumnd od @ftinus lil tarc wint ,. Ii can

r l3o w 
'lhs 

tand grdzinS md n Ddcrnrc drou 8nt.

D I CHl N TEI OM ANN U LIT''M 8 OPS,SK

Pdhto Naoq Thala, English Ndq Delhi 96 Uldu NMo J!rg,, Boro, Jc!8i,

The plant arise frcn a d6uobot bser dodcs pubGccnt; bt.ds nat,5_20 cn

lons,lapcring io o finc poinr, innoFsccnccofsubdisitrlclyeronseo raccmcsi lncsc

3-6, somctinB morc Ivar bladhii (Rec.)1,3-7 m tongi not noE rhan 3 pai6 ofrhe

lowcstsDilrelchstcrilcrDcdtrhclcofnccncglabrcus;scssitoandrcdiccllatcstitclcLs

alike, usually ovcrlapping, thc pcdiccls uu.lly ir pan visiblc; lower ghn* of

tqjiccllab spikclds nor omcd with ndgi.al bnlbouebsc.t brisrls; low€r glume of

s*s'lc apikelct oblong, obtuso or rruncate! kcet not ping€d, median vein prescnli

lilulc loDgi !00{r tcDnD! rhc hyrtnru bnsc otrhc nwn (Copc, l9S2).



pstl3ins frotrr subtopicrldry to nDis($roush trcDie'lv.ry dryro{rry t-orust

lililzoncs, Didzblucslchr h rcportcd to tolcnrcannu0l Drccipnrrion of?,0to26.4 dm

(Dqn of6 crss = l2.l).onurl lcmp.tuua of t2.5 ro 27.5oC tncan of6 c$cs -
2l.6) and pll of5.5 to 7.8 (dorn of6 @s$ = 6.7). !t h found nrturalty in wcedy

hwns,snndduns, arllow ficldsr roadsidcs, op{n wostqlod, io hcdg6 rtrdprsrurcsi

ollcr cscl'Pnigrtrd bulorri'rgwccrly.lr rlrivus shcllurld uDd disrrbsJ runs.

ncgl4rcd @s nar cop ficlds .nd in g6s fictds whcrc it r.nds to b. a gioss ved.

It h duptcd to lropiculund subkopi.al sunnncr mnnltl @G, tr is quircttouSh!

rcsisront dd tolmtes s6on.l buming, Ir is pefered for p.hlabilily, Ir is . snmnEr

grcwina, pcrcnnirlg..ss, wbich is60- l20cn high.lt is fom{t mosdy in rid.nd

schi did zoDc. It occw occdionally on rccky eround (coht, 198 r ).

IthN!naldLud.rdrgcof250-13?5nr ir lrli!lnd tlakisrun, lr gross wc or

saDdyloam $oils,onarcN, whirh r(civc norc llu 750mm rair, Tbcrcngc is 500-

900mnr. tisadoud reis|anl veicty (Skcmm & Riv.rosc, l gto). A good sra.d

ol gr$s yiclds I,320 kg h0y/ !ru. It Srows commonly thrcughour the pl0ilrs ndhjth

oflndiaup !o 1660D;ol$ in rropiqt ud Nodh Afrio qlcnding cst throlgb

SoltbcaslAsia to Chtua, Auskalia, Fijiand Ncw Cuinca. tnrroducc<r ro We$rndics

(Cuba, Honirnd rucno Rico).

Dichanthit uhnulatun Nop2late by seds i|ld nndcrgrcund vcgctAlivc

pins.llinh rrc good sccd poduccs bntshow ercrr vnriabitity in their obi|ny lo



Scminalc. Usndly lhc very light sccdr arc splead by wind, allowing invasion ofncw

are$. Expcrimen$ indicai. rb.r seds pbduccd by rrlanb fion plolccted ar.as givc

mdimun gcmination of 95.3%, whcrqs thos€ frcn slrody ar€as givc 34.6% rnd

tnose trom gled ficlds, 36%, Sccdi with glnmcs intacr givc 56,6% germimlion and

rhoso*ilhglumcs rctrrovcd Aivc ,4,6%. Duc b Slu!r. rc.rov.l, d1c lnrbryo bucoDrus

cxn sDddirccrlyto liglrtrnd nroisr$c. crusnrs nisncr scnDinitioh (Clprn & Y nv.

1936).

Also incrcacd dcpd ofpl.ntinsofsccd lowc6lhc gcmination pcrccnhsc.

Sccd scnninrts rt r ompcrrturc nngc or l5"40ecioptimum rcmpcntrrc for

gcmrimt'on bcbs 32oC (up ro 78% sccls gcanin!!c). Ssds cx0oscd 10 ! sub-

lr€eing tempemtuF of -10"C fo! l5 days geminate 78.6% at loom rcmpc.arur€

(2?qC r-5o). Pu'odic rillcrins from rhc utulcrs.ou rhizomc m.inbins tttc Dcrcnri.t

habit ol this gms. It foms open turfundd grazing a.d is cut bciore flowdi.g, for

Dlchanlhi"h anrulatun it rtgtrd€d !s one of the b6t pasturc grasscs in lDdia,

Pakisirn ed B@a, rlthoud rhc crod€ prcrcin concnt ofhcrbsgc is usuatly low ro

nedium. Il is used exlensiv.ly r.brouglour th. ruCe of Southcsl Asia and rbe Est

lndis, Somctime uscd i. the Wd lndi6 s well, .spccially for olgt lawns. tn



Indh uncliDlxxl Dlorsyicld 3925 KCI'. @n|Bred wirl 3225-3570 lor climql Dto$

(cuorn & Yodovi r93o,

Thc onNdl poducrivity ofDic, anthiu'n a,"ulatua 6\gs lM 7 ro 17

MT/h,, Die blusrcm yicl& norc $!n t0 MT haylu i. tndi! .sd !t nds cu||nis

wcll. Dlkc (1981) rcponcd thot dctcD.ting on soit moi$rc.ondirions herblgc yi0td

wd 2-20 MT/h.; whilc in . Mirid 
'@ an C!b. ir re l? MT DM4u (46% of

yicld foh dry !c@n eirh.p.in}ld irigrtion).

P/INICAM ANTIDOT/LB XE'Z

ltshlo Nme (hw@sh. E slish Nmo: Blue p&ic sss, Cohmon Nm€l

M.lai, Cm, Cnnjgom@, Mon, comal, LocotNamq Thal-Mortri, Chotkhn dcsn-

Malai, Ch. Mlmt B6!i sha (Copc, 1982).



Pcenial, wnn ctupring woody rooBt@k, cllms (30) 90-l80 cn hi8h, woody,

c.ccl or sccndina, usually bmnchcd,lowcr inhodcs onen pcrinose. Branchins 0t

lhc nodes. Flowclingstcm isup ro2m intigh. Leafbhdes lincar, blu€ grcen6-tOcrn

lorg u'rd 5-l2.nn sidc lhtghbbui sh$tty ponncd tisuhc rs,ncmbruNus rl5-z

ln0orcscclcc: N.rowly Dymid{llo bo.dty oblona or o!.tc t3,32, cm long,

vrry!rslrdDtcopiotrsiyUrnoIDdwirhtt'cbrnNlrd$!bvc,licithrosp^!iIgty

brnn.hdl virh lncspikctcls ond.nsc about thc distanl bnnchca. SDit clcr: Eltipricrl,

2.4-3.2 C3.6) nrm loDg, gl$ruus, rcurc, towor, slu$ bbadlyovutc mctrrbruDc wirh

brcld [y.li.c harsinr hish to 2 rhird c longas rhc stikc tcrs r.rcly l€ss,3-5 ncpcd,

ncltc, upp€r BIum with bod hyalihc nrarsins, T-9 Gr l) ncrycd, trmina 7,9 ncrvcd rrs

pale^ almostas lons uppcr lamim pallid, smoorh and shi.ing. Seeds arc produccd in

1..8c poiclcs. The pldt is 2o45cm long aDd 60 t 5 mm widc (Cope, 1982).

Ir Pdkistan ir isdisrributcdin Sindh, Balochhlm, N.W,f.p., punjqb, aid

Klsltnir ed idaptql ro TlDl and Kol st:n Enacs.  lso disribulcd in Nco.l, Sri

Lank{ TrcpicnlAfiicr, Anbii (hlouglr Iran rnd Afghnishn ro tndi. (Noor, tgsr)

Bluc pdic Gomcrimd known ds ghnt peic) is a rall, cocc ptanr wnb cane

likc rtehs groving to 2.5 mcrics o)ds good conditions. Th. lcaves arc bluish.

snbofi aDd rdrh*rougb in textur. The plant is very dccplyrcoted dd cxpmds by



shorl,lhick rlri2lnics; thc cbwn issLonglydcvclorrcd wirh swoltcnstc bascs BtLrc

prtri. Gn viaoroursunxncrgrowc'irdalrlqlbthc 500-750 nnn nultrnnnrll l).h. tr

is vcntrrils nr iL! soil rcquifutrlcnl!,growitr!woltoD bortrsnDdyond btl0k or.c! ng

cl.ysoilsaDdh$shownpnmiscinrhcsidsccscrubircasofQu*nslaDd hcinhc

lioslcl, bur pnluccs shooG quirc crrt), h rtrc sprirg 0Nt rt rilrlcs whctr olhcr tLitrLs

slow trroist!tu strlss; it is nlso rcsisrnnr ro titu and ro lravy srocking (ltunphrcys

B lue pln ic js compos€d of flowds, oscond ing br6chcs, and s ccds sluttcr ar

n.lurily s seds @ll€ction is uudlly diln.ulr. Sced rcmin domdt for abour I ycar

(copc, 1982). Il is best suircd to fcnile sdy lom soil itr dc.r rcceiving 5oo,8OO

mnofprecipnadon and alritudeup to l000mm.lr is sown!rthq beginniigof

monson. ris sedinS Etc is 152.5-300 kslh!. sedbcd is disLcd and cutriutcdi

drilling is prcfcfted for a unifom stand.In pckist.n, mosr sccd isbrordcast. Tuft

prantins is dlso comihoi ir hillyarc.s for soit @nscpnrion; rtro sed trccd ro bc

covdcd by a thin lalq of rcil, chirati@ sklrs wnhjn 8- l0 dars ofsowing. A full

sqson groMh is rcquircd for planr Gtablhhdot (Noor, 1989). c@ing is noma y

allowcd in dE sc@nd ycar il is a palaoblc grus and h.s barcr ra$e and ,ccumulatcs

ox.lic trcid, w|ich en cruse kidDcy disorde!. It is sclf-defcnsive sms!. Thcsrch

opidly lreon.s had and woody and injuEs oimals. nolrb. OEzins G so rcsrricrcd

to c!ftnt )u grovt[ old stubblc ard p@viols growth rcmaios inlacr ycar ancr ycar.



It should bc gBzcd or cut for hay b.forc now*ing beouso al lolc flow.r s stasc it

leumulllcsoxolicacid,whictcausskidncydisordcr(N@r.1989).Itisrncx*llent

$il bindd, but of doubtful v.luc !s foddci !ong. pdlucrion is siAnificanrly

ircrcnscd iftritroecnous fcftiliz$ is applicd.   50% incrusc in dry forrsc yicld by

llErppliqlio! of lO0 tyha of urca wa shown by Mohlmh.d (1983),

Rcsccdnrgwn| bluctmic inuENc,l I MUc tnulrrivjly l2lirncN uotrrDrrod ('

tltttofnngc llEJ.mrud tr@s ofNodl Wcstcm Frcnticr Povi.ce (Mon!mm.d,

lt8:l). llEoDritrnrn$cdiryn(cis2.5tgAr,w[iuhgi,vc I120kg/ha.lscld.

Socdlnrs I tgbdprcducc l0l5 kelbaofdry forasc, Sccding0,5 kglho pFducc372

kChndurins fislyq. Snnihr,n lb vcrc obuincd h N4lrm vallcy. LivcstcL

hcight gain incrcased subsrandllly in pdturc cceded wilh blu. pmic (Mohanmad,

r98l).

In Kohktan ruge, bluc poic yieldcd the 2nd ldgd and buff.l 8rdss.

Planting tuft of bluc pmic is morc succ*sful. Potohr rugc dd Murrcc foothius arc

hislly sitablc for la€c $alc lcediry N@r, 1989). Thc plo.i is a disinfehnt nl

smallpox. Th. smok is !s.d for tumigatinS wo!tuL and thc drue is Bcd fof $rcar

infections. lt prcdlcB tho fooge that h cxccptioially ligh in ctude protcins,

phorphotus dd calcium. h lus onc or |hc liglNst prolcins and D[q noic lcid (8 | %)

contcrls in wann sqson $asses Eiown in Toxas. Dry nottcr94.6, Crudc rotciis



15.3, Drhcr crlruct 3.4, Crudc L:ibrc 29.3, NF! 41.6, and Moillwc 5.3. (Ma$od zr z/.,

Pshlo Nlmq Mughaj Khp!,

E glish NMq Comon Vctcb, Sp.itr8 Vobh or Orcgor Vct h Comnon v.tch,

sPnry vctch, 8.d.n vctch, bc

,/ic,ic ldriw ,. *ar in6odEed i! Rio Cmde do Sul (sourh€m B@il) by

Italid sd{6 and is nowadors @ltird.d lor fo6ge itr blcky.ds md ncbs. Z

a,s8r,rblia i! wid6!@d bighly po\borplic Borh t x. smw symp.rrically .nd

morpholosically lresition.l rypcs e oncn found (weber & wittnmn, 1999).

Mo.phology

/icia r4rtw is d pubscor .mud with scBDblios .nd climbing gowllr habit.

Stcms ri$ing fon the b.rc d lollow, squdrish in .rcss-s@lio. and up 10 2 n lall.

T.prmt systcm is slddd witb Du@us ht nl b@chcs. Lc.vd @mPound Pin@rc

wirh 3-8 p.is ofoppositc ldo.E dd 2-3 l.nninal tddnb. kdlds arc n.rcwly

obloD& sqla.c !t the Epcx and with ! smdl prcj*ling mid rib. Stiplles .r. small and

dividcd, lttflGcdcs bomc ainsly 6 i. p.i6 on shorr pcdurcle rising !t $c blsc



of tlE lc.vcs nili.ly bluc ro prrnlc bul somctnns whnc lnd sclf-acnili4d. S@dPods

conrain 4- 12 reund but nrttqcd scds, nainly bl.ck to gFyish in @lour'

Itcot0$ rtrd Dlitrlb(llon

/'?tu .r,ri{, is M nmull wintcr gowing lcsu iDou! plnnt, which Scminrlcs

i'r Octobcr, ll ptuDlsirs by scdr. ltr son$ coldq orrls ofllt wond n nowcN ftoDr

Aprilto.,uly wlitc rhc $cds Nuturc lrcD Mry ro hly.'r1 sphntisuducd towcll

d6in fc.lilc loam soits and can bc gllwn on wclllcrrilitd sandvsoils.ll tolcdtcs

runy $il tttl$ (Slrnkaoaryrn, 1984). n rcquis @l lchDoturc ror vcgctrlivc

srcvth ond sed prcduction, tr tu n.tivc !o rhc tw @t Maimum biomst it 3000_

gOOOlbJh, *tr. ltost lripulr tdr.ris fc.d oprridoplrlso$ hovd ,li$ Cowt !

op[i& .rbck dE Dlonl o.d !E trUudlnr ir sD.irrg. lt @nbiN 4% iitDgcn, lr lu{

80% disetibility both i! vcgc.arirc and hsy !t!8c (Gohl, l9E l).

f,t@ raliw iJ mftc lo sou1h6 Euopc lt is ulili4<l c @l's.en annnll 
'n

smi-aid McditcMs GgioDs *ith Octoh.rApnl nitf.ll of 2m-40{ mn

(Ssp.srylianou & Da.so, 1989) lt al$ grows in Non! Africa 6d contincnitl wst

Dd AnualAsi!sd inrodlcdl to othcr tmpcotc @urncs ollhc world' c.g Nonlt

Aocrica for 3pri.g antyor autunn sowing dcPcnding on climdc. Il is ldaprcd |o !

nnSc of sils but ocidic dd Poorly drainql soils N lvoidcd RlPid growdt 6tc

sprowlinS 8rewtt fom bu( goos lpri8ht wh6 sown wi$ a cotnponon ccrqr, c 8



connhonlywith orls $d lo a much lc$cr qrcnt wrLh barlcyorwhcdnh

M.dircmnai !M (clbullco ct at., tws).

,/rtt r.rira rez& !rc swn mainly in spring, !r is cirhcr sPr'ng- or outumtr-

sown plant. sonc sprins cultivd arc susccDtiblc to frosl but othcrs arc cold hardy

nnd can bc sown in rltunn.It is less cold hardy lhan bairyvelch and intolcranl ri

@rlys|age ofBbblisnmcnt. lt prcfcE wrllddincd, nodcmtcly fcnilesoilswnh pE

6.0-7.0. well{ulrivatcd, lnifom dd fim s@dbed is requircd for Sood Fsults TIE

pldrts tre nomally d.iUcd, whcrhe! sown pure or in combination wnh ccrc.k or

ccrcal[orasc pcas, but can cho bebrcdcast.It cln be dircclly drillcd God sedcd)

inlo ffi-seer g@ !w!rds. It is sowr dt 3-5 cn {nh o good soil covct. SowinS

ri'nc is spritrg or ultumn dcpcnding on flming systcm, h Mcditcftnc.n iGi 100-

I 50 kc/ha when sown p!rc. or 50- 150 kg/ha togelhe. with 20-70 k8/ha oats when

sown in hry nixturc, vctch cs nakc !p 40"70% ofthe hoycompositiotr in snch

mixtlG. In thc UK, v.rch is noE oMorly so{n al 10-30 kg/h! in ccEayp.tvetch

rixorg for @blc sil.gc (C.b.llc6 c, ar, 1995).

In the southcm USA, 30-40 kg/ha b used fo. pure-$wn sl.nds dnd sone*hal

lower ntes when uscd in niiturc wit! a ccreal, Conmon v.lch is suiloblc i. arc6

with nild wiltcB aDd otun wintcr killr i. thc nodhm larts of coton bclt. Tho

spei* e modcFtcly Fsistant to old but doa not grcw N Bpidly durinS wints.

'I hc rolcDLnrg nrqln r.nrp.hrnc is 5.6-22.5' C Vicia sttiv( is rolcnmt to scvcn'l



pru-cfr$gqncc hclbicids. c.g Iinuron, ponckyn (c.b.llm ., al., lr95). Ni|roscn-

liri'rg rbilily ol i/ntar/rri, il iiglr,

h Alowr vigorcusly otrcc voll cst{blishcd. ltr northwcstSP0in uotutrrlsoni

slands of 4 rerw .nd Z l'//ara avmacd | ,90 /ha DM whs hadcslcd in Anril tnd

5.18 /lid il Moy. In cLntml Spain, 3.12 l,4u DM vN obbind I om ! honocullurc

h.ructcd rr pod.scuing stagc (Cab.llco er dl., 1995); iD thc s
vcrch yioldcd r.74-3.21 r/hr in vcrcltont rlixlLrrus, with incqsinevct n yicldsns thc

proporlionofodft jn thc sown mixturcswas rcduccd fron 40% to l0%.

In Cyprus vclch yicldcd4,5-6,0 t/h! DM wlrn clt at lrc hay stotc

(r'rpsrylidou & D.nro, 1939); purc-swn vctch did not Gpotrd to fcnila@r N

application but its yicld d@Esed eiih incMsing N .pPliodon in vctcvorl

mixurcs wbilc oat contribuiotr incrcbed. A sudey of the role of fo68. lcgumcs rn

arablccloppingsystcmsoflheMediterilncinarcarcpodedthctangcofhdyyiclds

olcomnon vetcfL/.crsl niitus 3 2 to 6 t/ta (Caballer e, al, 1995),

/icia sarr is utilized fd h.y or sillgc, plniculrly Mblc silagq in thc UK

frcm ccrcul,/vclch or ccrcayD@tctch nixtres. Mixlls ofvctch and small gmiD

ccElrs arc srown for lsyftdkingn Mcdilcmnc.o q'd (caballarc et ol., t995)

Autunn-sown vetch is winler Sred o! coi be Plougled in as g.een manur in



/i.t/ vriu r:r a v n,blc so!rcc ol ptorcin and mineEls On ! DM b$'s,

nv.tu8c v u6 oacrudc pretcb (Cl') h sp nr or oulunnlsown vicia rttiw 
^n 

J v

er'l/ora in nonhw€st Spain w@ 25, I vo in April aod l7.3oz in May; co@pondinSly.

icid dct*scnt fibre (ADF) valucs wcrc 28.2% and 12.6% (lslesi4 & Llovds,

lt98). ln ccnk.l Spain, dutunn4own conmon vctch hirycstcd at tbe pod-sening

shgc hid 19.6% CP and 29.6% ,ADIi (Cob0llc's dr ./., I995).

At grcwrh stag€s 30"/o dd 60vo DM in pod lceds hd whole llot crude

prcGin contcnt wo 19.3% nd 16.7%, lcspccrivoly and disctiblc d'y mrtr (DDM)

61,4% ed 59. t% (caball@ er al, 1995). For .ommon vctch hay prcduction, the

odimum nulricdt yicld is atrain.d wh6 the sccds within lhe pods have a DM

@nror of45-55% (Cabatlcro er 41, 1996). It is a hiShly acceptablc 4 gazd or

.occflcd foqgc. lt u be gt@cd by a mgc of livcstock, inchding zeo enzing

(8Fen fodd{ cut md cdrird), GruinS is ncc*sary in order to l€ave th€ basal

arillary buds, which e $c rogtowth sitcs,400 to 1500 kg/ba is obtlincd rlt UsA

(Millq old llovcland, 1995) whilc lhc !!mbd of sods pcr kg is 16000 to 2000Q

Mill€! and Hovcldd (199t) lhtcd scvcbl pcsts, which ctu cause pl&r

dmuac are pa aprlid (-rq.t diphon, ")..on\. 
twon (llaliolris zca),lall

'n *on (SpodopterafnsipudaD a.d spid6 nitcs (rdronFlu rPP )



lltarr 4nditrr.s /r ,r ! short-tein c|tcb crop with ! high nutitivc valu.. Potcin{ich.

liglrly {oapr c l4d aor dinc,utrl olt$cr ol xl$k h l'ovids 0 vqluublc

@Bti|lcnr ol wlct/c.@l FixllFs.

Modctrro yi.ld lDd q{dity i&.lly EqlNt ooitr!.lio caBl tPei6 to woid

lodSinS !ft! horvcating difiicrltics, wbich o.cur wilh momcdnnca



STATEMENT OT' THE PROBLEM

Thc 6dr purposc of $e srody was to dct€lnine thc .fTcct of sidulrtcd

8nzitr8 uMqsalinc conditions on thesudival, gtowth rnd poductivily ofthrcc

gss6 nm.l,Dr'.rE d&n a,nulatun, Panian anttulotale and Bohndhloa

p.d6( nnd onc lcgumc nmcly, /lte Mriw. Thcsc plant slr4ics wcrc clloscn

btrauso oftheir nmy good qudlitiB mcntioned catlici

Objccdvcs ofthc study

Objcctivd oi rhe stldy included:

l. To scc thc ctfech of salinc @nditions on lhc gcnninalion oidsccdlirlg

Eo\r')r ot Bofuiocll@ pqlut, Dich!,hiun u,rulutu,t, Pdlituu

anti.lotale nd vicia tatiw lndq l.bonlory @ndnions

2. To scc tlrc cffccK of dificFnt lcvcls of srlinny on thc growth pcrfomn oc irl

3, To cElutc fodder sp@i6 in qponse to diff@nr tcvcls &d inleosity of

grazing (dcfoliarion) udd dif.rent lovols of salinity-

4. To *e the cffccts cif diff@t l.v.l6 of sllinity 6d inrcisity ofdefoliation on

thc ch@nol composilion of g6s,
Slgtrlllc!tr$ or 0rc Sludy

The nrdirgs of tbc abovc objcctivos would bclp tu rcomnending suitable

foddd Dlanrs for s i@ Bngcldds, which may ultioatcly hclp in the rccio_eonomic



!pli|| ofrhc D6plc dcpdding diNdy upon lhe pr!d@ of6llinc reaq in P.kislln

iu porLiolt' lnd othcr counkia!, in acDcrol.

Thc ,oxly prelidcs snpiri€l widlre io id.nlify 3uitabl. plun for elirc

NrgslNds, whicl cnn incuN rlr Plllhb!! vcgctdivc !ov.r dnd nrtrevo nngc

ondirioN. Th. @6ll pssiblc inpact b..cd qFtr ttc inditg3 of thb retrch

mdd bc th! eio 6Nnic lplili of p@plo dcFditg diMtly uDo $c pulu@ of

sulin.tuogcs in li{liil.o, Othcr bcncfits thot could b. accrucd fom $c srldy inoludc:

. l. Lnpovcnotof eli.c Mgphnds for licbcL

2. IDplovanml ofovcnll vcSelltion cow.

3, IopNtllmtof v.SEnriod !.bit l! for gEnc bir{y ,'itub !l|d

wildlifa

4. Iulllovdnd|| ofecio{ooDomio siatur ofthe pooplc depending

uFo i.lirc tu8clard..

5. Extmuion ofthe knowLdge bac for turthq rcslorch i! lhe arca

ofsllk ly' dcfoliatior vc6us Irowlh ofgru$.r.

6. Fildirg! y also prvc rvly for ftrth.r 6eeh in tugel.nd



Limitlriotrs of l[e Sludy

the study vas conductcd in loborutory us wcll!s ficld butwith thc hcl! ol'

pos. -rhc hu6 pan vN ac@rdnr8 to tnc tchDcdrw and wc.thc. condirions or lhc

leshavar vallcy, As such the findings nay be biascd to drat qtent as Pdsimilar

works. Resulls of rcpetitioD nr ficldnayvtry.



IIEVIDW OF LTT'ERA URI]

M!!n rcwrclr nN bcotr donc irr cvr|nnLi'r8 rgricukuml crup sp*i$ 6r ruit

slihbilityto ehc conditions,llowevcr, insufliciont rscarch hs bccn conductcd to

cvnlurtcslt tolcr t lcidDr sprci6.

h lokist n, t akistd Forclt lnslitutc ..d the Notional Agricultudl Rcscarcb

Courcil (N RC) h.vc donc wo* mostly on the srJso dd todd.r creF. Their

irnlrsr ituludls clDNi$l colrDositioi ol gr*sos (rhr oul rr r/., 1 989), g&wdr

perfoddc. uado noHalinc conditioB (Noor, l9E4; Asbfrqu. & Ani!, | 982),

and thc cffcct of s.linity on g@!c! (Triq & Tarrb, 1984t Dagai a, a?., 199!). Sonrc

of rhe prdrts rcsrcd for tllcir salinity toLtunc. e Hodeun jtbonn (B^1gct &

v^,zet, t998), Boubtoua sactlts (whitc & oarfur, 1997) tud Kentucky blue gtus

(Ho6t & Taylor, 1993).

'Ihc rcvicw ol lirctururo ndjqts Url only Durgr. ucurct bl|s bcctr dotrc iI

P.kista. on lhe cvalualion of fodd.! spcci.s for thci! suitlbilny ro saline hrbitatr

coupled wirh defoliaton Ginulatcd sr@ind. fts ch.ll@ss us io scccn a.d

cvaluolc fo{dd spccie for thci. llitlbilily ro salinc @ndilions, Frcm rhc prdclical

point of viq, lhc n4 cultivalion ofplets undq elinc condition would not sutticc

lbc purT,osc. Such pl.hls mur bc capublc ofsuryiving und€r gnEing stross, ,Crozing

llIels ihc Amwlh psfoddcq pnotosy{hcric cap$iliry, chcmi@t cooposilion of



foddd speci.! (Bennaj!, t 990; Kha.nov, 1996; | 99 | ; Per.nd, et al., 199, 4nd

REvIEtf OF U|ERATAIE ON CR4UNA, AND DEFOLUTION

Bclron (1990) studicd l[scIC.t ofsircdd d.fotiarion i wd on,,/rnr"

pr444e and Trilolirh r.p.ns. T hc r6ult shopsd rhol diffcrqcas rn prcoucuon

b.tw.6 sic dd bdwccD .uttinSs inreML wd 6wiqtcd wirh p4turc @nposition,

Cam@n a a/. ( 1990) srudicd ttc cfcc.s of dcfoliation frcqucncy on thc

plrfomdncc ofM rzrira glown.lone or iD nixturcs with paricun nsnn hot

Ce,.hns ciliarit. Dcfoliation ar 6'l2-wc.t intedah had O or | 0O kg N/ba. In ihc

fiGl 2 yca 6-wcd< ncwcrti,r8 incrcscd ,,V. r/riw yjctd$. During rhc l st 2 yc s rr',

rarik conpclcd shngly rgain$ rhc grusB bur in rhc trd and 4th ydF lhc smssc\

gavc moe icld tha I rarrw, /y, rariw inc@cd ihe N conc.ntration of rhc gss
dnpone ofrh padtrie ed incrc$ed &it N_ Davics & Evss ( l99O) studicd th.

efi@tt of diffht spring defolilrioo fiedndrs md fcnili46 niEog.n of whnc

cbvcr iu 6y gdstclov$ sedd. R6ulls showcd thlt vhirc clover wcre higbc! in

unfcnilir.d lnd cur rh.n in fenilizcd and un.!t ptanG. Eodglon (t990) rcponcd

tu@scd rill6 dmi.y, ond derc*d gowrh dlc wil! incEing .lcfotia or in

Lotiunt pMne.O6ta .ld(1990)ltatcdthat'npongown gmsos. rhc l*eland



lypc ol strlss undcr whioh flrrLs g'cw oltcctcd thcir rcspomc to sinlulatcd griring,

Dclbliation incroecd g.owti rotca only ifco.bl pl..rs ecrc limilcd bybiom.ss

acumurdtion. struscd plors wcrc thc mogt ncadivcly aft@bd by defolidrion.

Or@ing-.drpted sp*i6 Ecw fatcr than !c!s adaprcd spccics, Rados & Rodrigucz

(1990) a.lut d tl'c ad.ptiv. pot nrill of20 tu6gc dlri'oa by cuni.g ar 2 t - and

2ai ilLd.b dubg l@gi.y @d shorrdly s€en, ovd L5 )€s, Thc sinutaEd

g@ing t cbliquc h combination virh agrcnomic cvahotion wls ef.ctivc for

scrc@ng many gas a@sioc wirhin . rborr rie.. Corgrerc & Whitc ( r 990)

tr .drh.r ini9.,t.d Medi@eo sadv@gEzedwirhsh@p for3or |2-ddu.ing

summcr .nd autuhn. Resllts sboecd rhat for borh cycl6, regowth in rhc cady

st"gs wrs nbE otJ tolloa'nsa 12{ gnzingduadondu fotlowingnJ.d

Smzing dodtion- Thc tllq initial regowtt w a Gult of! g@&r numbg of ncw

shooB rcddytobcgih gowrh,dspitcsomcottno newshoorsbeinedanragcdby

snvnrg. Millcrcral, (1990) toutrd thc cr€l oaclil'ping d!!c and wc hcronrmounr

ol rusowrh .nd torur *asflrf to.t$e |[o4tctio\ iI .|sropttu" .tsutr, u\t swtgJs.

Pboolo$/ afld $c aDoljnt ofstanding crop wcn signiliqntly corclated wirh

rc8rcw1h Total s.aonal fohge poductioD on plots clippcd during the b@r sbgc

ws acn@lly lowcr tld on plots clipp.d dodng thc vcScarivc o! tare-ftosoing



Gmt & Bodhtr (1991) appli€d diff@nt defolitlion Fotncnts, i:c. wcckly

cuning jncoQooling . period of no cuthng lnd cuttitg wcry 3 w.cks on 
'nixcd

EN,rd ot Trifotiu,n rcpe6 a.d Loli,r re.erne, R6ults showcd that tignificant

Ecatnol cffets w.E oltai.cd .A.r vcekly cuniDg- Gngnei (l99l ) said rbar i!

snnulrrcd Errznrg tlE swards ol Doct lh glottunta, lrcstuco !tunllna@d, !,ollttn

petNrnc Pnbuu prdw \nn Mdieg, vriw wcs aown wnh or wirlDlr nriS{rion.

Daily growth ntc was lowBt in M sartw .xcepl i! Augusl (ho$e* oonth) whcn it

s highd tbo in all olts speie. Itill (l991) obsd.d thc cII@t of dcfoliation

cvcry 4 to 8 a4k on D@ stdd md binory nixr@ ofPrrLM 4quatir., Medi@so

etiva Trilolirm rcp.B nd T. lurreluricz, R*ults 8bor.d thsr Tlifolim sp@i.t

...q!hl.il noE b.rb6gc tom frcqucnt dcfoliati@, In *c of othq Bpeci€

i.&cqucnt d.folirtion in @.d herbage a@mularior. Mulbney e/ da, (1991) savc

ll)@ dcfoliarion rrstncnts ro .,1nlroposon g.runlii Nn CalMoila lonEjlolia.

Confol plols wcrcnoNcstcdattlrccodof growinescoson. Rsul6 lhowcd thrt

nn'hidu d.lbliltion nEtut$ql yicld ollDrh ofth{ srdsqt wlrilc rl! Nnlburorbuls

and tillcs wcrc sinlil0rlo control at tlrc cnd ofcxpcrinrcnt. Thc nuhbcr ofbuds

d€rusud bur UD DM yidd wN low.. rbrn@nbl fornllrrc..mcn4. Ncdolo &

l,unohrban (199l) obscdcd t|Et clcclric.l conductivity olsurfacc soil rndcr

lcEcrutior do$irNrc! by Cda, i: b!ftatu,lxcracwu ruso&n 
^t14 

Pdnicuh rq,ah!

did not incrcac whcn prot@tcd Gom ca(lc B@ing. Gozing lcd lo inc@e of bnrc



g,o!rd, whea Ndcl scdhulatcd dnd modili.d rhe hct rc8€ncily of vegcrrlion,

which w.s rensbd in lhc dee@ of salt aolmula on,

Rai, ( 1992) staled seed eemitution dd s€edling gbwth ofralroa
prrpt@ 6d Pa,ien nuintn whcn irigarcd wnh salinc wa|c6, pl$t dry wcighr

dmrc$ql with inc@ioe sunny.

$l@n A Cdl ( 1992) Epotud that aner &foliltion th. rcot shoot biomoss

irc@d in a 4 weeks intNal- Ch48opogon archqi $odtccd morc roor &d s[@l

biom$, rb^n Cthbopogan jNan !s4 obd suggcstcd th.1 Crrrrropog an aucheri il y

no. d.crcdc in nixd commmfti€ wh6 nqro.y ofd.fotilriotr is @ni!Dl.d.

 h'nqr c/ ,1, ( r r93) qrortcd riat ttwhia a,tunca, pcnniNcluth rutprta

n d PaniM n6inn iojEalad wirh lalioc wder hrd derdscd N, p, Ca ed Mg

bftcrln oN whilc N.. K d Zn bnccorririoDs ilcrusctl wifi nrouilssrti|ny.
-l hc 3 rDccics atrv. siril RsI'oNq\ to ditls'!nt s!ti'riry lcvctN, I Inn .r a/,, (t9rt)

workcd on gn$6 ofQinSh.i-Tibdan plntcau and rcponcd dccrcNd nholosynrhcic

!@r LAI d DM in C,o/o, oDd Di.ra,d,!d with inmsinS 8razirg intensity

A siouatcd g@ing (.lippins) sfirdy by Sardtu (1993) show.d r[!t avchee fon8c

prcdlotion wN liCst ir fic cotrol indic.ling dDl soM Cd, cttut ctli,.ris is

re$ilive ro epcatsd clippings, Howcvcr, clippings at dif€fut intensnis md

frcqucncis in dillcrenr sc$o6 had v&i.blc 6ulrs. Mc Nrushtoq ( 1993) cponed

thai grEzidg can incre4c net productivity of the grasrleds containnrg speci$ of



Ctnodon, DichantriM sd Bo,rrtrc l@. Inlri.sio m€heisn i&ntilicd wcr.

photosynrhctic rarc, wbich @tibur.d to @npsatory 8rcwtn

(bg & Brink ( 1994) rtudlc<l th. cl!@t of 7, l a or 23-d ctrdrg i.bdol. on

rcgJo*a!, of Trihlin rcpa d- Rc8al, G68led ltuid and,4bertstwyth S 184,

Timing of inkial deloliotion sd d.foliation icqucncy i. ehiE clovc. inoucnccd

Doductiviry ud.odulc foraiation, Kh$ (194) opplicd fou. dcfolintiotr lrcutNonls

viz: moval of fiag l.afdd s@nd uppc! laf, nag kaf+ s4ond upper lcaf+, atl

lsv6 boot st gc ro four wh6r vsieti6. Eff@r of defolidtion rordsrs on 1000-

gnin wcighl ed gnin yi.ld w6 dct.mincd. D.foliatior rlsrrnc s x vGidiq

inte@tid. wa siglili6t for both !ait'. Pe €, ar 0 994) std.d thal Pa,i.rt

Miu !u cur at ! b.ight of20 cm ircE8cd rhe dlc of photGynrhcsis and sromaral

@nduct rcc, orh6 cltting Feothsrs had no cfI@t or the plots, Rafiq & sardar

( l99a) conduclod a 5'yqr study on temp.nl. foEst onge to invcatigte thc cll€cls of

gmzirg &d fenili4. on fodge production ed covq p.r@nt. It ws rcvealcd tbar 2-3

lir&s nt0\,vcnrc ir lonrSc tro(ocliotr ltrRNgh nn,rcctiotr (zco gnzing) rd
Icnili4r oDplioliotr o€un !. Xid dr al ( 1t94) showcd incrusina tillcr d.nsiris wnh

incrcosios lhzing nncnsirics in AN,nw ti,ctoms, Zh! .t ul. (1994t rcroftd

d6@cd fBh wcight widr inmsing dcfoliarion ntc in g@s* of Alpinc mcodow

.onr^ininA Cy n o.lo n nnd D ic h a n I h i u t L



BtdSctt & Lcen.ns (1995) fouhd slongcorclation bet{en Errzing

itrtqsity ed tlrc grosth acdvity, wbich hc infefted fron studis .I Dichonthiun and

torrr'@ oa. Bdnk (1995) studi.d thc 8rcwt! ed noryhology of wbiL clovq undct

differcnt curtin8 heiS]h md frcquency. Thc cffect ot cultirg hciSbl on slolon DM

ws opposirc to its cff.d on DM icld. lt ws ruggGted rhat close dctoliation of

whirc clovcr(2,5-cm sEbhlc) duinS rbc aummcr Md durumn is deiimcntal to planr

suniva!. Fullcson ( 1995) said th6t Ieaf numbo b a qiicrion for dcremining

.Lfoliarion ritac for LoliuD perc".d od i| olso dcpcnds on thc ctldr ofdcloliatior

ficquen y and heiglt, fiick & Rsdd ( 1995) showed that rcil nutridis av.ilability

0ilcct corDcn{rory sowrlr or'dcroliurcl jilntrc. Mcrchunr (1995) cxon n.d dlrr

lcloliation to lrolnd lcacl ruduccd tusmck moss and vigolr but ! Iorgc nlmbc.ol

gr&n, livinS stcms rcmaiNd following alltNrl'ncnk, indicotnrg considcrrblc

notqrill for rcsoeEtiotr one Ihc cutling uslmcnts lEd c6cd. Morison & Rccklc

(1995) sbrc! rl'rtdcallirLion ofOcxlrd? /e,,a hd drunrnric crccr or rhc

photosyDllrcli€ ictivilyotlhc Enrnrihg lisslcs. P.sunrMtyr/ a/. (1995) otscrvcd

Dl nr a sw.d ofz rer.nr sad numbc. pc. pod w.s highcr in inlorcs@n6

obt0ined &om cut plors than frcm contol plots, Rono er 4l (1995) caEicd out r6eaich

work on wintcFtat, a nnAc shrub, dd obsdcd the incrcaingnumbuollhe shrub in

prot*led drgcle4 Densily, fFqucncy a.d 6opy covd of vinto-f.r eas

sighiicantly bighc! in prct4tsd mgel&d lhan in gdzcd pastu€,



Cosgrcvc ., ar (1996) $alcd rhat tolco,€ ro srzing and @mpcnsatory

gtuwtl\ lbilit! ol Dichutliot antulalutn at\n PL"icr'h u,tilotzlc hlvc cou*d

suRivul ofplMts in the sword. Cont er al. (1996) in a co.tollcd g€zin8$ldics on

Mol,no gBssled foud th.l ft!qu@.y od *vdity ofdefoliarion wft norc

impon.nt tl[n timings in lncn cficds on Molini. grdsshnd and thar lig)* ond hcrvy

dcfoli.tioo rcdrccd rh. nlnb€r of lcovca, rillcB aod b6al @vcr whilc thos ofbroad

lcavcd pl&ls incrca*d. Hodgson & Ulils (1996) obsded Ac conparibilily amoDg

Btudut i"@b ,nd ACropW.rirra&r, which showed roldn@ to rh. intensity of

groin8, Holland ., al,, ( l99O sbtcd rbnt inc@scd qudation in dpoe to

delolidion is Gsociatcd wnh i.crcsed panido;ing ofcadohtd

m.s of graing blc6*. Mmiott & Zueua (1996) in th.t srk o. tillding rnd

partnionitrg of dry Mrcr ad nriJi.nE ii lbliud pqenne gaw ing with neighbouG of

difi@dt speci* found that p€rfoftN.. ot Loliun percnhe ditf.rcd wh.n plank grw

with rcr{peif. or hellGp@iflc ncighbouE od th.t nuEidt $pply hd sevcrily of

deroljation nodilied dE cffer Rhjoo sr ar (1996) reponod that grosss impove in

lcnsth wl,m mowios hcight is incMsd. Thomton & Millard (1996) wo*ed on fder

glnw'Dg spEt t Lolit,t pctt"rc uDd slowcr Browur /ree!.d spaics, vhich di rorcd

in rchtio. 10 thc ntc of movcry of lhc lost parts and @t funclioniDg.

DomShy & FulkcMn ( | 99?) studicd wholc plmr mDonsc to dcfoli.tion .nd

said thatlowolorg0niccrtuon to tlrc dcfolialcd plrts trkc placc ond suggcstcd



furth.r 6.en in thit @nrlir D6.shy & FulLson (1993) glid rh.t c..bohtdratc

crudotion trcn tlt cot tillcN is b@re otl gh g@ingint nsity, Kcv! ( 1997)

@nduct d study on th. .ff.cts of deloli6tid o! i.ld dd reprcduct@n oI Inadotqa

rpi,ora, Rdulrs show.d thar 1. sPt ora is hiShly 6it@r to bio$ing Maximun

F8mvth coopcnsalion was adncvcd d1ho mod.nlc clipping A long.tclipPing

irtdd cnb.rccd rc8lowth, 6pei.lly at lhc Bodmlc intcsitv With hovv clipp'n8

rcFoduction w6 compl.tcly stopp.d. Ru.* .r dl (199) i! thcn wo* on gowlh

ftsponses ot CdM tamenskii to defoliadon, salinitv dd litrogcn avtil0bility

coDcludsd 1hd rh€ g!@ing by gesc incrcscd thc nMbc. of pl6nt! iD Aldskr lt ws

.t.o @rclud.d thlt by 3ubjelins }'.rui4 to hovt Erlzins both thc q!'litv ed

quundy ol lhec Phnts qtr b+ inPrevcd

Arqlondo &Jd son(t993)@nrluotcd I studv to cvlluotc tlc innucnccof

clipting on Mt lcngth of 3 rdgc gtrss! d cultivd of blu€ buch whcutgmss

(Pseu.loneEneti4 spiqta)iByc@t, a dllivor of hvbrid cstcd whotgN

(Asroptrm dqqto,tht Fitclr. cr Link), ond chqlgrd$ (Btatur ,eroa'' /, )-

GEqnhoutgrcwn sccdlings werc cliPP.d oDce o! lwice at 3 idcnsitics ofdcfoliation

(0, 50 and ?O %). Thq tolol oot lengths of the 3 grases werc ev.lulted at 28' 35 and

42 day! afier nlutinS. Speific @r lctrgth in llvc$t and Whitnar dccr€scd ihrcugh

rimc, chatgrs did not clhibn chnas in spc.ific @r l6grh &rcugh nmc'

Bhandbu & M.hD er 41, (1998) in tbcn studv on fooge g6s shoftd rbat



ungrucd gr6s€s had hiShcat dout of abov.ground mds md dorc flowdins culhs

pd clump than rhc 8d4d ons,

BNch & Bilbm (199) @nped lhc nativc ?roc'lr'oaon,'/t66 with thc

invldc! E a/'n gFsca lo study lne effrd offirc oDd simuleicd 8d2ing on nel

photosytlh.sis, Dutncnt @ntcnt, Retls showcd thnt t P/ttM wos do€ afl€cte<t

by dcfolildd rhd by bumin& naferkamP & Kal (1999) wo*cd on the cltccrs of

dcfoliltion on gow$ ofrlps6c bomc TMtmcnts includcd no cliPpins or cliPt'nrl

!o 75. or 150-om stubblc hcight biveeklv for 65 lo ?o d'vs ir a glcnhouse clipping

voSclurilepl0nk rcducod tilld ilmboB utrd lc'l hcights Rcducirigrtubblchcigl't

lrun l5o mm lo ?5 nnr otr u bieaklv ftcqlcncy nxludd lrcrbng{ I"rc'Eina

frcqlcncy or cliPpnrs did not 8cn@llv llIer lot'l biom'r' s6mc inlorcscnccs

wcrc !ruduc.d with cvctr tlE most scvcF cliDDjng lrurhrcnt

Mo s/ ua (1999) lnd Li& IIumS (2OOl) nuntuitrcd lh I high sruzine

i'rr.nsny oi rbovc O.?0 ol n$!ic of ptudloriotr on oduBl gos I lNl ot Di"a"ttnur

anulatun Md Cyado' .l@ttro, lNltcd in dddcd vietd dd dcgn<'arion-

Psrt@n & Sin (1999) denonstr.Ltl i'caaerl rl'as oforganic compounds

trotri oo' of Loli,n petsne \n rcsponsc ofdcloliltion Rcutcr dr // (1999)claimqd

rh6t prodlcrion of fo68c ofth@ cml s@ot 8rss6 ws grc'dv rcduccd as ' @s!lt

of g@in& Thsc fo68c 96$4r w.F grevn duing spin8 
'5 

@nPlcnBlarv foaS'



for whcat pdtuF. ParE$on 4d Sin (2000) showcd the cfret ordcfoliarro' on l6s

oforBonic codpornds from eos ofadr/./ rurro rcsuhins in d@rcNd r@r wcight

Alshanarycrd/.(2OOO)obscflcdihrtsalinitvlevchol90, 104,200dnd

2s.t dss-l h Kc ucly blLE!russ, hll los4o, strllgrNsuoilrlkulig,ussc{uscd 50'Z'

shoot srowlh rqhcriotr rcspcclivcly. FrhncsLdct & Dctlirrs(2000) sttldid nrc cflccls

ollors l.nn s@nrg o! llt trtrPholos, ol lwo furuninl8russcs 
''1,/'"r 

r?ri'?rA rnd

PsewlorceAnda sPicatd ! d @poriql moohological nodincations likc reduction in

sltrkru l.ir'lcnsrh JM.r./ {X000)worlutlo"siln vnrlcn'nccofsonrutrtrl

s6sd rcroncd that alk.li 88 t highly tol.tut to EC' of 9-l2 whilc ldl fscuc

w6 modqltc to hiahly tolmnt fon ECc 6'9. P.Mniol Rv' gls nrd sodmle

tol@cc ton EC. 34 S.htufclc & Schnvdd (2000) in t shrdv on pM'at

n.ets (Iplim perdne L)'eid that d@@d @ll produclion 
'nd 

cxpansion 6av

be rclated to linit€d C ed N ssimilalc supplv to thc lc'f grcwth zone due to lo*

reidual photosynlb.tic activity, Dcfoliation rcldlcd rcducrion olccll cxpansion was nr

tbc distal part of tlE lcaf Srowl]l zone, whcEos dcfolidion had no effcct on ceU

expmsion in the bdal paft of lbc lcof 8!ot)l$ zonc Viqona & Bowcher (2000)

\rorked on the impaols of var&lions in gtrzing intcryrk under irigat€d condition 0'

b8 l.olet Phslans aqtuti@ Dl.tylus glunenta, F6t@ utundinacaa 
^nd

D@thonia tichddto,ii tor 2 v.ds Blsalcovd of g6ct incresed with incrc'sc in

gtring iddal of 5 r.eks dd rhis *as 0lso rclltcd to wat'r supplv dccpt Plaiard



whi.h B acriv. both in nis fcd ed ftigacd @ditid D@g (2001) iared thdt

pe6islcnc. oflznlr sward is b.couse of low erdiog intensrnes.

Obaar cl. (2OOl) statcd thatGponscofa plsl lo srarnadcPcndson c

intcmity of ihc 8r@ing gadicnt in pednnirl 8E$cs, Aru-a i"erthis Md Elrtnus

nuata6. ockctby .! al. (2ool, srd rhat vcgetative go\tb of Plsls da.nds on rhc

lcvcl .Ml imcdll of defolialiotr. GEin ,to.ar{,, Pldls &foli.ted abov. 1nc fiBt

ligul. gre{ vcgctdtiv.ly prcducing morc biomse rhen thosc defoljatcd sbove lhc

$@nd liEl]tc, Dcfoliarion .djustel lhc bionN and vicld potcntial of {P crcps

Bcnnct & Richlld (2002) r.portcd sih rolcnNc limils for $onre plnnll

including l'drour spc.is. TlEy tcn\cA A oA Aat "u,l 
riloliun tuPe lna

lt/inn!,r a4tiwz slightly saline. ionca (2002) stdcd th.t ltc nott itoPonant

vari$lc in gnzitr8 il tho rimc durn]g which lrsscs lrc !nd* nrossuic whcn gozcrs

arc lcpr in ! swod cominuousl,(hcy l gllSddc thc scl@t b'G, oftcn rcr',zin8

tcndcr young glwth beforc enough toli.ge rc8ro*s 10 Fplenish @t rcseryet This

ar€tly dfccG rlE vigour ofthc Pldts and liomds partilioning MnMt et ll (2002)

sugScstcd low to mod€ntc sstiniry roLtd^c. in Melolaca lanceolata 
^'d 

Melalue

da6raa. Shin & Naoki (2002) rcportcd thtt NaCl rcduccd tbc tclorivc Arowth in ,n.

ieltiu aza sipificetly Dory ., ar (2003) srat d th.t /8Dp'rot .tirrard was lcss

iohtut b Srazing ed d$ppded anct Slazing whih P. .r.v,r,Pltlu Nb rlrc rrorl

tolcrnnt gN spc.i6 nnd could be inrodulql lo rqpllcc. ,4a,oplso, c,*td!'n



Ncwbcdy (2003) idcnrificd qltiv4 ofP@ prer€$ir lliat oaintaincd vi3o6!s shoot

ond oot gowth .1 lalinity glqter tban 3-6dsm/1.

DoDs d/ d/. (2004 u. b) obscruql nrctMsirrg lill$dcDsnics ud derusotl

photo$ynrlrctic nrc, I.1larcn indcx lnd hcrbnsc mNs in rrczu: her"til, ct ntv"b

,utu[ Elrntut nut!$ lnl ngtq)trct chstuttx, \|iti inct\nsins 8nzn1s idcnsilrcs

Marcr .! al. (2004) rcponcd low6t sudiv.l Ft .nd low snul gtowlh 6tc at

?.5c lcvclol$uirgin O!u,?d,'ac.,c{r/(sedliDgs ntlo*solinitv Mlnsk(2005)

shtcd tb.t aftcr d.foliario! erboxyls. adivny incr66 h gn$€ hd includc

incrcosd ntc ofCOr @nduclotce dd c.ibohydratc aton8p.

NEVIEW OF UTERATORE ON SAIJNITY

Amzoll{. er ar (1990) obsdcd lnar rhe t .atmcnl of so.glru ,i.,/,/ with

abacisic acid (ABA) dlriog th. ti6t wcck ofs.liniation with l5o'mol mr NaCl

nrduccd enbunc.mcol of hisl solinity (300 mol Mr NaC0. Rsults indicated that lo{

ABA @f,@rratiod is not sufli.iot to ioduce suryival of Plols in biSh sali.irv (300

mol nr Nacl), Ansri er /t, (1990) lcponcd that all llvcls of s.linity adverselv

arccrcd vaiour growlh p.melc6 Tll!tt., II-OJ and Matak cullivas ofsu'rn0w$

T 
hc dried mattcr ploductioo of Mat€k w$ more than Thatla tnd H-OJ Daita d/ .I'

( 1990) sndi.d gmiMtio! lnd srcwl.! prcpenics of 16 Khecf crcps including

sooc oil yielding c@ps at4,8,12 ed l6dsnr lcv.l ofNaCl. Rcdlccd Cenindion,



srovtl and yicld wqF notcd. Drcw er al, (1990) rctorted rcduccd tdnspnation ind

srom.ral enducroc in @crobd with itr@ing Nlcl slliniry.Alonso, .r a/. ( 1990)

rcpo'tcd Educed fodse produciion in Iillim ryc srass du€ to salinity. Bayc (1990)

workcd o! dr comp3ratiw erc$tb 6poM ald populatiotr @logy of Eurcpen

and Ane.ican bcach crdscs (,.{raoprla spp) in relation to elinity. Reduccd

scmnudon, sosti.nd yicld wcrc no.cd.

Kens (r 990) studied phcnotypic t.tpones af Agtoplron snithii \yd 6

(wqslc whql shss) iD sllinc cnvircnnr .s, Thc rcsolb indicrtcd llut lhcrc wds r

dif@n.c in the vtl!6 of foliogc ovcmSc ed bionass of,,l. lrrni Crowing in soils

vnh cnad of di nhrcnr NaCl codconrrriotr dddcd ro cuhurc mcdir, Sculs wurc

gcminakd, nmsphnted inlo nqbiot solution wi$ NaCl sali.iri*. NaCl rcduccd

phnthciSht, lcngtbolculDsuudnumbcrolculns pcrplant.Kin (1990)workcd on

phorosyndr$is .l r*pim{on orrorogc llr.ts ordrd gos (.D,.Uis stom.rutu),

Ale.licago Mtiva ,n4 wnib clovo undcr saline s1rc$, Root donagc duc io scawaL*

ws uh.dcreri4d by brewn coldEn Mr @trq i^ D, slon'erutt lAd E.

a,?drn,,c"! a|ld {ater pcnckorioN ofool cortcr in M rzrivl oDd L rcpc,r,

Kumlr & Sh.mo ( t99o) ob$flcd rhc smimrio oa e ,,i,o. idds a.d clniocd

lh.! lhc proc*s of gcmination pog..${vcly decrosed by incrcsing @n@nklrion

of nlirc slurion @nbinire $dim, @lci!n, poleirm 6d chlorid.. Oyma<b

(1990) stated vsriotion &d chancterislic of sodium !6umulalion in srasscs. Hc



obscrvcd $c cfl-cols of0, 100 drd 1000 pDrn NuClon grlwth, N! trnd K oonlcits or

15 gnss sprcics inclldnEoats, nhi7. lnd clcvsinc @n'onD in r l)or dtrimcN for

.lNsifynrSthcm nr rclation to sl,ccilicsqli$n acoud[lrtion Slowgrowtb rulo wrs

o&cdcd in r|[m, PctD&Ilybkina(1990)c,pc.nncDlcd wnh thc rcoctio. ofwnclt

trrill.r{ft1so'u[nnr thns bNtrCl snli'rizdiotr, -!ltyobsrdcd rl[l r0l:(iu ol Nt

now in to $ovc ground mdNa'flow in @tI wd $c m6ls.nrilivc indicutor of

3ahsktcr@ ofwh.atthd sdglun, I! ws shown thdt sp.ci6 and vfi.ri$ oa

Dlaou wnl nighcr rcldtivc growlh nlc wcrc lss rGisttnt to stliniation. Murlum &

Murdocb ( 1990) condeted a study ro compe gtu*th ud pbysiologi@l rcspo.s6

ofclcvcn C. turf8ruses to $liniiy. Ons!6 were glown in solution culture nl

gldslrolrc witl NlCl slliniria ol difiNnr lcvcls, 'folc@r 8r$scs inchdcd /'.

ragimrlr, Arglstinc g!ss6, mmila Eassi Berhuda grdssos w

salini(r Mrdam ( 1990) obwcd thc grewtt md physiological NroEs of co.rtal

elt mlnb gss saliniry sle conpared rehtive slDot growib €duction with

iocrcasi.s erinity. C: Co.stal sllt nch 960, sdtbrc Paspalw (Stsotaphrun

ta.urlaluh) tu4 Matina eJrss (Zottio ahella) and Manila EA9E (Tarsiu itutt.lttl

wft @nsistdlly hnkcd d th. mct s.lt iol@t spei6. Th. Bcmuda gras6

(C),,or'on spp.) w8s intemediote in salr iolclmce, thc common Bcrmuda gloss

(zoysia japo"icat ||is satt *Birivc and oed sh@t &ath lt rcbrivc low

salinjtica.Noblc er 41, ( 1990) inig ted Tnloliun r@ent, Lotiu^ petd"e .nd



P8palun Ailal\trn wirher6. SrcDd wotd.t dilfce saliniti4lwcls Thcrcsuh

show€d rhd L reperu ws similar j! all trcahcnt at thc begin.ing ol thc crowing

scen. Blt botb scdd hish stl*s or4 dd 5 show.d Fduc.d I 'eP'B 
in hal I of

dE son. Kum.r & Kums ( lr90) rcpoltcd d@rcoscd sccd vicl( of Brasli.u tuhcitt

wilh incrc$in8 s.linilY lwd,

Nunrilh & Xrislloan (1990)rcpo cd lishcr luNival &ro of dt dilloid

So/arv,n vpa,r plants at thc lowest slinily lcvcls. Thc pldls prcv.d susccptiblc to

nirh siliniLylcvcl. Ontw.rc(1990) fou drc clTcct ol slt strcss on wot$ rclation

lnd pnobsyntbqi! in fingd miltct sd r4onl.d ddrucd lctf w.er Pocntid dnd

hnsDitution undcr incissnrs lcvols, Sindr./ ul, (r990) r@ordcd d4rc$od

ttunslJimrion Fb ahd sronlrol condlcroncc in cigbr /tute ,r8t ae.ottl.s gro*n

in pot cul$rc und.r diffemr roil rcdicity. wme d ar 0990) obsctrod the ericct of

NaCl on gro$dr nortlDlogy, photosyhlncsis and wdld usc cficicncy of

Chaopoliun lubtu and rcpartcd ddrL'sed ston al conductance wi$ incrctsing

Clipson er al ( | 991) rcpodcd t!.t!ccd ftcsh weisbt or slbot ofuii!,I

,ri/4rt$in!r at 50 and 150 mM NaCl concedration. 'Ihey concluded rhrt t

,rtdrbJritrlr wG morc slltlolcErt th nhny glycoDhtacs. DdilIcr,t (I991)

&sefla{2-letol{ Cyodon dacrylo, stlnds growo in larsc colunns conuining

sundy lou silt lottr|l or chy soils utrd glown Nil[ srlinc etttcf, Dry nrltcr dccrc$cd



ridr inc@siig iriglliotr water elinily at cach nrigalion frcqucncy in landy lorn

nndsiltlolm $ils. DM incrclsc{ in lhcchysoil, Yicld dccrcnsn N iEisation

fn4lency incrcNcd ul rll irigdion solinity lcvcls. Krhji & Nalborczyt (1991)

obscruud rhlt i'Ercisin8 Nocl coNcntrurioi (lO- l ?0 ovm), tloctuuscd thc rR,wllr

m@ lqr'r.qlotlr DM, DlFtoty hsis und trnq)inrion n1 8 b$lcy cultivaE. hia c/

41, (l19t) rcport.ri dccrcisd gcnnindion pcrccnugo !trd dcclincd radicDl,

hno@tyl. and total sedling ldgdJ of Trigon.lla I@nt"'gtu@,, at inc@scd elt

conentdions. K.hadq (1991) worked oD drc cfocts of difcrc.t salts on drc

eemination ard ndical src{tb of Daturu lastuta ad D. suano,i,r sccds and

rcport d dsrsed geoiMtior p@ntrgq ud rcduced ndical grcwth, Kbic! dr dl

(1991a,b) rclo'ted incesed pla.r s@wlh id !p to 3000 ppm ofNacl whicb

dlsai.d by 4500 ppn NaCl in Linu, uitatisinun g]ioen in pots a.d inigatcd wnh

w$lcr loordrrirs 0, I 500, 3000, or 4500 pnnr NrCl. Scd yicld ond ih oil

con4nddon inc@cd !p!o 30o0ppd N.cl rrcatm@t Kumowet al dt ( l99l )

rccord€d dcclining values oI lrdspiEtio. nr€ in p.ad millct uDder incr€sing lcvels

of EC in iri$lion wdtcr. Lcidi ./ at ( 199 | ) obscwcd no c,Id on thc photosyrrhcric

or trmpiFtion 6td ir wh€t Hryevd, stomtal cotrdDct nce de.6ed with

incrcairs NoCI el inity. Mohdmmcd & Bunasc ( l99l ) Ecordcd rcduccd stomqtil

.ondudec in tonate (Zr{,pcrrt m e.!ler,/,r) groe. in highly saline

eoeionftcnr, Singh & Singb ( l99r) r.ported Linun Bitatissin !z Var. Ncchrn as



6c mosr roltut one ro hish soliniry md ob!@ql rhd rcduc.ion ir grewrh, bbl

niLogcn, potcin, RNA, DNA, chlorcphyll qnd ecunulation of prolinc occured with

ircuscd iodiciiy srrcss,

Alis/al (1992) rcportcd derBdl gem ation pcrcentuge,lctrgth ud frcsh

wcigltr 9l odicuk or ?t(,,.r/fl lM"'"-gruHtt wnilt dr. ol rc*pintriotr iErctlrcd

shlrplywilb crdsirgNaCl lcvcl lrom 010 l60mM.Ilussdin & Ilahi (1992)

rcporre{ rntll scnnnr ion ofAl"$ica co,'p.st/it 1.. Ct Torc, 
^n4,lltdvns

unrlrcctcd upro ?.sdsntr oa MBSO. !trd Ntr,SOi or ils nri{!rc, Al l5.O dsm r lcvcls

of MgSOr conplctcly i.hibircd gemin.tion whilc simildconccntEtion of N.?SO4

$v€ nigh gh)iDotion pcEnllge fd Cv. Iolcn and ,rlra. Sc.dling growth d&rcdsc!

ar salr @nccnrdrion grcotcr thdn 2,5dsmr, Li.!i er sr (1992) dcrcmincd dccrcdcd

rdspintion nte dd stomlt l conducbncc in p.anu rnd cotton pllnrs whcr

subjcclcd !o tho higbBt NaCl laliniry l.v.h. Lrra r, 4r (992) obseNed sis.inclil

dift@ncB mong cllrivd of56.r!r at dirc@t salin,ty lcv.ls with rcsard ro

gemination, perccntrge and Ft! ofgermindiion, vigour, frcsh weiglti and dry mBs.

wciSht or 1000 sccds dc.res.d wiih irc@iig slinity. Talczo6 .r al (1992)

invcstigrrcd low tcmpcr.lurc tolcttrtc. of Pld"tago colonapus 
^nd 

?. hotihiu 
^s

lrc.td by vaiou @n otntioB of NoCl salt md @ncl!d.d that @t! otdrs

planls wce morc frclt scnsitivc rhan shool.



Al-Hubi er dl ( l99l) wbilc tesdlg the .r.cl or NaCl s.linity on 8rewlh or

@cudbs (C!c!,''r vriru ,.) @rdcd rcduc€4 l.espiotion ate ed stoFatdl

condrcbncc by iicrclsiossaliniiy. Orievc ar al ( 1993) studied thc cJfet of indlcod

NaCl s.linity on g@es md rcDoncd. DEgtBivc derqsc in tilbnngcaD.city,

lssgnmbe! ofspik6/ plant dd r€duccd sced yicld- G€ogrieve & Atkins (1993)

rcPoncd dc.rcacd slomatll conductancc lnd lcaf wats tolcntaal in co*pos due to

NaCleli ty. Hssin.r ar (1993) found Edu@d semnnation md scldliog grcwnr

oftwo cullivaB of Crb?r az""rirlr restd Dnder indu*d solinity levcls of2.5,5.0,

7.5, l0.O 12.5 ed l5dsm r ofNacl od N!rSO.. ktch.no ar dr (1993) obscrycd

riSnincot diflcrcnca ond lind rcl.rio.ihip aaain.r trail3 likc pl.nt hcisht, ilnber

of intcmodca and nunbcr of lcd!.s p.r Olrnr in Pa$iloru e.lul& with incEosing EC

ldcls. iaf wat{ poiotill shirply d@lin.d a EC inc@cd. MoFlcs er al ( | 993)

Epo cd dmrcNcd yicld. bnnchinS rnd siliquo/pldbl in ,/a$r'aa,r.za ud

insignificant .ff.cc oa 1000 sccd peigbr &d sced/siliq!! undd iri8ared saline warcr.

valia ar ar ( 1993) wbilc lsirg lh€ e{Icc|l of vrious lcvc[ o, liSP (cxclr.nsoublc

sodium peNitoge) on gowih od phy$iological ptuetcrs rcpon.d deccN.d

luspiEnoD nt in pBionflow.r (P@Uo.a dltlis Si6} wdghr crd (|993)

food dEt stomrt.l @ndlctanc. werc EErt6r in the lnsalinized Vacciniln qheit.

Ayonb ( 1994) ruporrcd th.t sqj of C6tia !.utihlia wcrc hitghry rolchnr ro r 6.0

nbovcn s.linity and gcmimtcd wcU. Thc swival of roung plaot ond tolal pod



yicld wd significontly rcduc€d in soil salinity hidq $m | 1.0 m mhos/cm Bnari &

snrsh (1994)chirncd rlrl rlrc rddiiiotr ol 2 ud l0 UC NlCllo tl&not cnL trrodin

slisr ly dccrcNod thc frc|h wcisl oflhc roors orsar.,"!,, u.lidn,wh.r. ait

iicrcN.d tlrc luC ai$l wlisl{ rDd d$ dry wcighl ol dircicnl nlaDt part{- Iloom d

(l (lrr4) strrcd r|[t nr /rrarren r.4r^ rnq plonl hclrht, nlmbcrofsccd rnd Pod pf

pl.nt d.crcGcd wnib, fomrtion ofsiliqlt md sad fillitrg wE dcl.yql wilh srlinily

abovc 6.OdSm r, Cholkllldh z/,t 09t4) 6rldicd thc clTcct orsrll stcss on iotr

urrtakc, osmorc&ulation lnd planr watcr relarioG in l4?talara and r.ported dccres.d

l@Iw cr pororill ard ttuspistion dtc. llmldd & ElE.$y (1994) rePoncd

rcducod growLh dte io pot grown t/icial.bd lnder inor*sing soil lalinity u! lo 160

nM N.Cl. Kr.rji d al ( l99r) wtrk d on sutrf,osr aid @iz .nd rcporlcd tbat

iMsing salt @n@!t dio! dc.rcsed lcd r€td potcDtial ed stomotrl coDdld$cc

during cady sbwlh of scedlins of 3onoow. &d m.iz Mahmood e, .l (1994)

studicd e alluvial eli.c sitc h Pakistatr wilh *vdly atricted w.te. penctmtion

md wirh p|bly ever of gJ:lKs, i.e., Clhodol daculok, D{Mstachyo bipk,ata,

Atriplu ctulsiloliq Elcurihe lagelliletu and Suacda lrutieoto e dBcribcd. S@edd

y'dicoa w6 tlc b61 indioloi of salidtyi ,. /6ca &hi.vcd luu.iant Srowth on

sahrcsoil. Rcmvatcd ffcN sbowcd an ircicrscin plant colonization ovq a 5'ycdr

p€dod as soil conditioDs improved. KlaEada & Ansdi ( 1994) Eponed Educed

biom$ yicld, niLoso cont nl! in foliagc dd quantity of niEogcn tned by lucoq



beaanr lud scabrni. !s dlccbd bysalinity. Nitrog€n fixtlion wacddvoacly

lrcctcd dFn rhc vcsctlrivc growth, Nnqvi & Mdhoood (1994) rcponcd $ut fEsh

.nd dry wcigln of sbool rd r@tr ol Sar/rail Jel/x,, dccrc.*n with incrcasl'rg lcvols

ofsodiu chloridc. Ilulri?r4r(1994)rcponcdthotincredsinssalinjtyIevclssilectcd

the uprokc.nd o€clmullrion of%.iou clcncnrs in rhc acri.l porions oflhrcc

cultivs ofsunflowcr subjet€d ro voious levels of diflwnt slrs includinS NaCl.

K-han ar al (1994) obscwcd dccrcasod gcrmination, ndical lnd plumule growrh in

Helionthut omra wir\ an iDrcasc in rhc sllnny lcvels crcat€d by diferenr salrs-

Z.h@. e, aa ( 1994) workcd on some foFac lcaumq md Eportcd thai salinity hld

letarding ellect on shoot md oot lsgth, fish and dry wciSht and on rcor volunc.

D.v€lopmcnt ofpodyplMr dccrcacd whilc ftc nlobd of s*{Vpor Ehaincd

unaf@t d. Tb. numbcr, siu, shlpe 6d colou of rcot noduls wcE negatively

dfccrcd with indesing ralinitt. Sho €r dl ( t994) rcportcd thar thc ntg of

plbtosynthcsG and stonatal dnduddcc dcc@rcd in bdley vith incMsing saliniry.

Howcvc., laf w.td lotcntial inc@.d wh.a salinity lcv.l in64cd. Siddiqui (1994)

workcd on ircc phntolioo for swtiinrblc usc ofsoil md waterwith spccill rcfcicncc

lo the pbblen ofsalinity. B6id.s othe. things, hc prcvidcd tbe cm shtus oI

ccdh ed dcvelopnqt n6d for furthcr cs@h for !@lmatioo of elinc and

waorlogSed soil witlr biologicol mcthods, Ahnad & Zahccr (1994) Etw Sparcb.l$

arubic*r 
^nd 

S4tunia atsptie.a alonc or in a nixtrc al 2 densiliB .nd nriS.tqd



wirh llr$h orsilircwd.rs. Thc lowcrsllnritt lcvclince$cd 8rcwth of.t/x,?/ntrr

buL did not rlllot S"rra,r'/,, wnilc ri lhc lriShursdinity lcvcl gtowlh or'sbrn,iz qns

d$prrL{ bd !$tollil tDnd *$ not ralcclcd. tliSn sqlnriiy incBccd Prcljnc

@ cnB ir &{rrr'? low phnt dcDsity. sAr,,& did not dffocl Droductivitv o l

AsnFf& Ahmd (1995) crposcd g-w@k-oldplant ol Leptochtelusd

Cyodan drct lon ,nd Paniem rrrytdlu to NaCl ot *alcr loggi.& or NoCl +

e crloS8ins for 5 wccks in stccnhouc coDdnions, Thfc wcrc no sisnific.nr cficcts

oo thc bioos produclion oft/6e, wl@s d inbibiioly ctreot ofsalt ond warcr

logei.g v6 obseNed on C da.t/or. All the st!$sd scvercly inhibited tbc glowth of

P. twgi.ttn. Asnatet ot. (r995a) dalyscd rnc crcct ofsalinity (N'cl) bnd

Dolycrhyloc glycol (PEc) at 150 6no1ic conccntdtiors, oo acmrination sc€dhng

gowrh aM *!tor uptake of lwo rd.grur' vad€tios. Tbey reponcd thar I5S- l147 {is

a rolc@r ed Is- 18348 w6 scnsitive vdicry, Alhhf.rzl. (1995b) wdkcd oD rhc

t$,o L p'@re culti%rs scl@tcd for longcst roois and no rooE t€slcctivcly Afid 3-

wcck grovdr in NiCl sohtion withdillcrcnt lcvcb lnc bigh selcction linc lrad

signiliontly higher rcot grcwlh compdcd wnh bw selcction sd lnscl4lcd lincs al

lll $lt c@dnultion poir gl:'s ndc b.No ln. high sclarion &d dtc lov

selection lin* pith NaCl indiqtcd tbrr lhc additivc genctic component wls qu'tc

hi8h for borh tllc salr rrcotm.nl!, Ayda & Lc.ry (1995) cpon.d tb.t at rh. bwst

,,F rL l2c s'



srlinny levcls in &/icol,( ,,galovi,, t6sPi6tion mtc was signific.nrly hishcr

Incrcde in elinily rBultcd in d@rc4ed slonatrl conduchcc BcLe & Cnham

(1995) rccord.d grcotd dry weicjrt oI Linun ditati$inun 6 nodcntcly salinc soil.

ln 6lline trcarmot Dotassiun md sodiun ions concdtnlioN wat aho hiSncr' Jofad

(1995) srudicd rhc sllinny toleaftc of *v6 /tAtuPtmn .lonsaxt, aessions tnd

indi€t€d considc.able difcrer4 bctween rhe a@.$ions i. salinity toleBnce Xu e/

!/ (199s) ruDortctl rlccr!0scd sronrtrtrlnntl cutic!lM ifttr*pnntion ofgrcctrholsc

romaro plant5 ir Bponsc to hiSh solution .lccEiol c@ductrvily.

. Ac@rdingto Sind (1995) Srowthedbioms prcduction orP6op,r

ldl&fa wu gtstd in s sole sand the qh6 intqtpl4tcd wiin 6. Edss Lepto.hloa

/Uicd bur soil improvcmcnt was grcater lor the mixed trca'grass lreatmcnt

Rall c/ al ( 1996) .oncludcd rhat salt tolcEncc cultlrc wnh a r@t mcdilm

cl..rricEl conductirity (EC) ddrcased sc.d gminatio! and gowth in 8ud ecot,?e.

Itw0sculcuhtedrhrtECof!9dsmr imposedaocr2wcckrofgrowthdccrcascdDM

yi€ld of8-w€ek old planrs by 50% compor.d with rbe @ntol shoor C! €ontenr was

.ot ofiercd by satinity. A5hal (t991) saliniz.4 Cerchrc pennilE ifomn.

Lcptocht@ fuca, Dtptocht! lwco aod ?and' rlrada wilh 0 (contol) or 150-

nolm'NdCl. Sboot fsh ed dtybio^ ssofC, pen6etdonis 
^n 

P, tutEi.lun

dccrcsed signific&tly with salr tEatrncot. WlcM thosc ofr,/6cd Gmaincd

alm6t M(I@tcd. To..l solublc lefpmieins in boin C. p?,i'rrlomit ed r.laca



dccENcd witl lhc s{lt rcutmcnl comp(cd to thdc in rhc conrrcl .nd wos markcd in

c, /x1,,rir4,r,a. tr! conlnst, solubl. lon lnxon$of /'. /,,r&&t' n&di{d

confide{bl} liy srlr ucrlNcnt. Singlrtrir c/ ,l ( 1997) glqw Poru Etass lllruchntnt

ittti.!), Butr,A pnt\i. Puriutn 'ndit"un, bln O nic (P- unti.lotale), Rhodc gn$

(Crlo',i, s.)&'d) .nd swin sEs (rzri!ru std,.rr) undq salinc wat€L Rhodc gDss

gavc lhe hi8!d arcd loogc rield (41n,h) followcd by rbc bluc Panic (33 1lth) The

glurtan pmic ws thc lowcst 8re.n fongc yicldilg pldt. Pedrol tr dl (1998) srcw

pur€ ond niie! stnndsof//,/.d luaut8,I(Et. i glawt,Iulir"t p@ncan'J

Da.ttlis glonq.ta tlow.n td gminariotr p@ntagc wd gEltcst lt 75% at 2

dilIcMt sslinity lcvcb. /r'o16 /ara&a h.d thc lcsi rcduction of led si4 duc to

strc$ md h4d tLc higlcat wlrcr usc eftcicncy md.@umuhlion offac polinc, Wild

gcnorr?cs of ltoL6 la,4r6 &d Doctlir gto"ara had bt8! cmp.litivc abifty.

wl\iL K@te,ia elorca s!ft.rc4 norc udc. compedlion lrcn cithcr crN. Worku &

Chahpan ( 1998) cxposd the lcavcs 
'nd 

bhdch.s of C/rdor dactl,n lo vadous

concsrhrions ofNacl and KCI salt solurion. Salt se.rcrion was ob6cNcd 661 as

dreplets .nd lalg on d salt crysials- Thc elr w s@tcd by s.lt glsds. Sax

$crclion of C lacrrlo, bud d ccologisl signifiqncc h mai'rtaiDing low snlt lcvcls

Alons el ar (199) obscrycd that tle &r!gc prcduction wls rcduccd in salinc

dvircnmmts- Viobihy ot 56 sede of lblian ryc gd (r,lu, nultilorud) qas



Ioun t olr for gminatioa sdq salin. @nditios un zing NtCl lcvcls cluslq

!n{lt!is when porlomcd sho*cd four gouDs asording to rhcn scminauon

bc[aviou. Mdclm (1999) cvoluated thc slonsd ol a numbcr oi impoltant to'ogc

and llrfgd 8.nm rowards elinitvtolcdnc. mcchannm G6s wN exposcd lo

sllinnios up to 600 nM NaCl in solution culturc, Saliritv tolcrancc dccrcGcd in thc

folloring ordcr Distichid spicata, Spotubl8 aituin6 Ctdodon lacttlon 
'r{ia

jopohica aad Buchtoe ddcltlo.li6. Rchtivc root ldgth (RL) md (Rw) rcot slowth

inc@cd udd salinc dndilios rElative to conEol SlUnnv obtancc ws Pos'lrlclv

conclrtcd wnb No ed cl ioN glmd sccrction ntcs,

Abdi (2ooo) studictl thc salinity rolcis@ of tlrc species ofclover {T/i/'/i/''

pgt 6e. t(otin rePeB 
^nd 

Trilolien Bpi^otffi) n l rcPoned sielifi@nr

rcduction in gcmination of th. individu.l spccies aod .o.cnlrod on levcl elTecl on

rhc thE sp.rimdlll sp@i6 Jbe,ar (2OOo) repod.d elinitv lolc€nce ofsomc

tudgrass and said thal dkali gras is highlytole.s.t to ECc of9' t2' whilc lall

Feuc is dodcmrc to trigbty tolctrl fon ECc 6' 9, Pcrcntrial Rvcros h* modcmtc

tolcranc. fron ECe l- 6 whilc Kdlucky bluegFss i! th. l4st lolco fmo EC' 3- 6

MoAr er al. (2002) s!g86tcd low ro nod.6te salinilv tole@cc in Melaleteua

Luc.olah nn Mds!.l.ku le.4r.vtr. M0tur ., 4r (2004) .cl)odcd lowesl sutuivnl

roic ed low snoal Sroqtl ntc at ?.5 cs lcvcl ofcutting in olercls noerocalPd

scldling at low talinity. Plaut €t dl (2000) foEd 8@tcr Edrction in d'v {c'ght



rosclh$wnl incrcisd sirns olsnll dnmoSc rod Elrlcd thcm ro stll scnsitivitv

ctnerir ,ot Ot tu iltiva, Soryhun vulsarc $ llo eu'n vuleLre' Qiai cr ar (2000)

condlctcd iwo g!4nbousc sludio to dclcnni.cdE soll tolcnncc of 29_zoysa 8n$s

(Z,rariz spp,), Sodium chloridc w6 g.adullly addcd to nutricor solnt'on ro obla r

ftDlsdn yldclot42,5 JSo'.ltll|ivceh niury wrs essGi.lcd with /-y\.gn's

lsi lcngtb !d texl!rc- Shon, fioc lcatuextulcd zoysiigras dd rbck hybtidt wsc

nost salr lolctur, comc lc.a-extued duics (zlulonl.4 stcud. lnd thcir hybnds)

int@€dilrc, {het@ long' finc lqf-totfurcd mui6 ( Cavali4, EDmld dd Zen)

exhibired thc ledt salt tolcrDoc. Suplick er at (2000) concludcd that solinity

d@leNed lhool and loot bioruss ih Kcnlucky bluc g!!ss and Fylking cultivar ol

Kcntuc*y blue glas perlofred bcttcr than Mdion Kcntucky blue grus under sihilar

salr slrHs. wihon er ar e000) srlrcd tbar ditr rctrr pldl spei6 of.icc tcsrcd und€t

salinc condiljon might show a dilfcMtbclaviour al dilTcrcnt growth st!8cs. lhut e/

al (2000).loud grcatd lcdlclion in dry wcishl losether with inceased sisns of sah

damago 0d rchtcd ihc.n lo sall scnsitivity critcdo lor Osrza rrriw, Sorghtn wlSdlt

Nd Hordan wlgdtu Alhta. er al (2001) rcported tbat salt scnsnivily cld8cs

considmbly duins tbe dcvelopmstd st!96 of plu! gotrtb dd sed yield in

grss6, Javcd r/ ar, (200l) co.cludcd thrt at diff.Mt gDwth stlgca iol.rmcc

towa.dr s.linity in diftcrcnt mps is qlitc vdiablc. Qi& .r da (2001) inv.stigarsd

gb*h and pbyraologicrl 6pons* of rwo Kcntlcky blucsrcs c!hiv!6 l-ioooiilc



and (enbluc to a onge of salinity lcvcls. Ctusa wsc gtown in solutio. culute und

cxpdcd to saliniry lcvels o4 2.2, 5.2, 8.2, I L2dd | 4.2 dsm ' fo. l0 wek -

Limousinc hatulaiicd 52'Zo lowcr shootN!",30.4% lowc. Cl ahd 52% highcrshoot

KNa' otio than Kcnbhe d the hig!6t salinity lcvel. Th.se dult5 suSScst fial

sltiniryrol@cc in (3O is largcly attribut blc !o mainlcnane ofnigherbot grcw$

snd bighq K',41a' nt o and lers CI' &qmllation in sh@ts. Qian er ar (2001)

Bporlcd tolcrrncc ro saliniry i. su8rc6e nay bc morc rclated to th.Na'rK'mlio in

th. ccll |han lhc absol te N.'comcntation- Sbdi & Dudlcy (2001) obscd.d s!lf-

rc$lrtory pll()|6 fo. $lt lolcfueia )lw,a setiw.

Ako 4 al (2002) ..potcd rh.t rh. fou! dcvclopmohl rbees of planr

growth iochding gemiMtion, rcprcductirc dd sced yiclding st !d can bc

dislioguishcd vilh cpcct lo slt blrJn€ tiat v.rie with scnolypc in sNss

K.mal e, at (2003) also invbriga&d effcct of salt sters on pldt biona$ End

sone biocheoial p@mcte^ of sorbe n (Gltcin nB (L) Men.) undn thrce NrCl

lcvcls, @ntrol 3.0,4.5 and 6,5dsm'r A norkqi inc@c in Na'lnd Cl @ntenc wcrc

obGcflcd whw .s K' aod N @ntcnb wN lowcr dra! lh.t of thc contol

Wuhid, (2004) dctcmin.d lhc comporolivc rcstonsc of u salt-tolornt dnd sult-scDsitivc

qn!ry8rds lo toiic cfi@l3 orsodium chloridc. The toldnt cdarysos se€dling

flodrccd supplc,ncntrry rilleB in grslo nu'nl*r AU thc pamnctcB ot s.lt-scnsnivc

planl wcro negatilely corelated wirh EC, Na', md Cl'Salinily leduced rhe yicld,



nDvIEtv ot; LI tRATURti ON tlonILtOClIt,O,l I'ltkTUS/l

Bish and Gnpta ( 1985) m.d. &dsmcnr of lhe nct prif,ary preduction; its

rnnurltrnnslcrdynrNic$ {nd llE sylrcor t'nDsl-e' inndiuN ol rlE nicFcDrlthnrlchrnl

cbaogs ih suutropical gla$lan4 4a \n4r.d6y Bothri@hloapslrBa, Trunsfcs

funclon of btol n.t preductlo! ro abov€grcund nct prcduction *6 highcr lhd d'c

lmsfd 1o undcrSrcurd ncr produ.lion. As much !s 58% ofthc gcen abovcsound

Nt poduction !'ovcd nno sbnditlgdod buL llslcr ftE ollnEr convc$ion lilnr

sbndinS dcd w$ obscded.

Fdeq., ,r, (1969) repod.d ihir Bohnachloo pert6a, Dicha,thiM

annulatuL Panicu,n anli.lotale, P, colaQtun, P, turyidun, Pennisetun otientule a .)

m@etu anathqa, g@n qp.dmdrdly tl .tdN4 P*istan, w@ @ll@tcd and

Mlyscd. The ixdls obtaincd compa.cd fav;!6bly wiL\ thosc of connnoD gEsscs of

Cholistin, Kdlachitu drc. $d'tbalDd tbcn popagatioo 6s a cattle fccd or a lilot

oifl& .| zr-, (1994) woded on cmpmtiv. $lt tol@c. Ed @mpositioo

of @ll Mp for Na, K, Ca md Cl . of Sqbonia aegptica, S. acul.ata, Ehctne

corusanaand Sorghun bicolour. R.sulrs i.dicdtcd rhd frcsh and dry wcight of shoors

dc@&l.d lb itrcrGing satinity. A 5f^ rcduction in the wbolc plut biomNs was



ouscncd dt a nuch hi8)lq slinily lcvcl. With inctcc in sdlinity K .nd Ca dccrcascd

sisnifioandy,

Kout & van ( t 998) st tql ltat lhc chcdicdl @nposnion ol lhe escntial oil of

Bothriochl@ pe Ba (L) wegted the tujor catcSorhs or lcQenoids s monoteqcnc

hydocdb.ns (26,457.), orlEpnatcd nonot q.n.s (7.29olo), seqlncrpenc

hydocatboE (4,?3"/o) .nd oryBoatcd s6q!n6pcn6 (37.05%), in 82.3 l7o of thc

10tal value @nstnrents identifled,

Qchi e, ar. @000) @nductc! study otr ch.nical balysis oft/.rypr$ and

eponcd that salinity rcds6 nitrogcn @nt nts b pl[t plns ofE!.t/,r6,

Akhtnr drdt, (2002) stolcd tbat srlinily dccrcdcs nitogcn contctrB in legwrinoos

plmts, d€c@dca nit ogcn lnation dd inhibitcd Dodulation in l.Suminols plants.

REvIElv OF LITEMTUR ON DICII NTIIIUM /INNUL4TUM

Mis6 & Sincl ( 1982) stat d that toral non-srnetunl @$ohyd!,tc of sBsd

undd va.ying clipping Egims in Poltpogol M6peliensb, Echiaochloa colonum

tnd Dichantlinht atualotutu Nqc delemined, It was grcater in Drt orlriM

am,latur s @mpd.d to oi[d speie. r@d (1993) ceicd out a stldy on

Dichanthiut amdatu,n ro 6scss rhc cfl@t of g@ina on cheoi@l conposition ofD.

,n,!/ard i. diny! wintcr and sumncr rcdons. T hc nulritivc v^fue of D. annulo.h,

that is, mde prctein, .hcr dtrlct rirrcgen n c cxtac! phospboos, €lcium md



Dotassiunr wcrc found bigher on 8I@d Srusl$d comprFd 10 plot@tcd grassland

urccptunrlc lihru aid ash, Ashrdl & McNcilly ( 1994) srudiLd rhc G\I,onscs ot rtnL!

irid zorc g6 sp.ci6 Cdn.rrd pcn.i*tilbr,,is. Di.hunthiun anntltt"u thtl

PuniM turgi.lut rofveNlevch. Biomass prcducrion and gro*rh r.re ofa
,,4,t tu r wcrc not N afcctcd undqrNio'icictrr Esnn{s.s thc orlE. rwo sp@ie\. /)
d,,,/.r,,, tr'ri rn(, lhnGr unilbnn snoot N concdtrution aod chlomphrlt

contcntr .rlasscssedN lcvcls, Lcaf sohbleprctcinsdqcredsed in D. anhulatun

(r9.53-36.98% conpirqi lo co.r6l), D, an,zlatun ws fo|nd io bc highly cfijcicnt

h N ntiliation undcrNrlclicicnt rcgims comp!rcd wirh c penntsdrfolu a !t).

/!fsd!h. Ptuad (1995) studied prcrecrcd and €roz.n s.6sldds. Th€ tolat numbc!

olg6slMd sp@i6 {ce eordcd I r,9.nd 7 preterdl, tO,2r and I6 on e)@d

gNlands in niny, winrq sd sunmd s6oG! Gperjvcty. Thc peenrrge of

thcrcphtte ws higher on griz.d grastands rhm Drotect€d onc. DLrarhet

4rnrlarc,, hcd mdimuo IyI in c.ch 3qsn on prot*tcd and g6zed snstands.

REVIEW OF LTTEBIT'JR' ON PANICUM AN|IDOTALE

,Lngddl,. (1990)co ucicd!studyor oocclltivarercl of p! e,n
unidotale, Bothriuhloo co"c6ie,4 ol Aadrcpogon Aerc.dii,6 of panidn

tngotuD ed 5 ot Sorgh8ttuh rd@ wcrc grow. in ncE tiah i€& Mil6bcry,

lomsylvmia in 1978-86. M6 yictd rcspohse ro N valicd grsrty lmongcultiva$.



liorogc N conccntrdtioo varicd with cultivuu. stem dcnsity and heient rcspons to N

varicd wirh sp6i6 odcultivar. Snrni & Sen (1990) diewcdthc.lNilicarion of

world and Indian gdslsnds. cspccially those of tho dscns, on lhe bsis of

qdlpho-clinatic factors, D€scn ghsss such s Ca.r/,r .,lisris: C. !.tigcfut.

I6iur6 tcin lic8 
^nd 

Pani.un antidolala arc t@om'rgd.d for cukivation 1o oblain

bcnqqxrlity loddcr for liv€stock. Robot ikofd4l (199J)slotcdthatsanDlcs ol

st$diogDuofRothrioc tu Uadii, Digita.id eria"tha subsP. eia,thd. EtuA6tis

.unula cv. Dan Eduada, Taqllnikt $A Ptni.utt antidotatu c! t on 5 d cscach

bctpen 17 M@n and 15 Sc?tqbc. 1985 werc subjcctcd ao MRS analysis and thc

@sults cohpded with tlose of @nventional chcFicol ralysis. Prediction ofiD vitro

digetibihy ond CP .ontcnt! wcrc vcry dccuF[c ond dlim.tion of lignin conrcnl w*

ldcqmrcbutprcdictionofND!wspoor Belrlclcnko&Slatalovr(1994)claihcd

th^t in Pahicttu 4ntklotale Nd Phldk prat$e 9\tjcn iear.d with dislilled watcr or

wilh 5G200 hs Cu, Zn or Mc/litE dGrcd DuFi@t eddulolion in ftc lccdlin$, P

accunulation w4s unaflectcd by trcahcnrs whcrc.s K d€crcaccd with 200 mg Mo or

50 mg Zn Dut incrd*d wirh 50 mg Cu or 200 ng Zn. T@c cl@Ent kc&ncDL

gcn€Blly inceased stNh .ccutuhtion in sedlin8!, whilc 200 ng Zn tld 100 ad

20O mBMo in Pa,ien antido&/e dd inc@cd .ccwuladon by 100 mg Mo in 2

],turetre, Sullani 0 999) statcd rhar fodgc grdsB growjng at NARC nwscry welc

clippcd during spring dnd mors@n s*o.s dd dara on &6h od dry wcignb wcrc



rccodcd. Ponicum antidot.le 4ot ?c RMF 254 va th. hiSnd v'cldins wnh 8.66

th( nry 6arcr lollowcd by ccotytq laMF 247 wilh 7.l3 dha whilc tlc ccoryPc llMl'

251 *$ lnc loworL ,ictnrs (lss lnon 5 tbd dry notlcr) Difcrcnt ccorvDcs of

Punicun @ti.lotol. ||e el^rivcly loe yicldins wnh !€t r|[tr 5 l/lF dry nalor' Mo(

grds dlrirg monsoon sc$on nroduced alnbst 100 Vha ft6h and 30-Vhadrvhattor

14nB & Micnsl (2000) sid llrlt plaots olrie culLivurM-202 *!s lNwn i,r I

grdcrho$e in s.nd ed iriSatcd Pith nutricnt soludons of conttol $d nuttient

slution B msdcd widr NlCl md Coclr (2: l nol.r conccnlmtion) ot 1 9, 1.4, 4 5,

6.1,7.9,and I1.5 dS m I clccrical .onductivily for lcst spei4 Sccdlins srowlh was

signilicantly rc.luccd bysolioity at tho lovcst srunny r6imcnt, 1.9 dS n 
" 

At l rund

3.4 dS n r, secdling swivrl w6 sigrificdtly rcducql vhd salinily w4 3 40 dS n '

md hishcr. R€ductioB in $cdlingsuNivul, tjller Nmbc! p*ple! and spikelct

nMher pq puicl. ree tbc mjor @os6 of i.ld lo6s in M'202 utdq eli.ity

REYIEW 01: LITEMTURE ON NUTNTIONAL STATUS AND CEEMICIL
EUALUATION OF SOME FOMOE PLANTS

v.Udtine(1990)rcponedtlat A enitiatadg.4v' @d.ptorei..Q.67vr

phosplDru, 5 l% rohl digcsliblc trubienb and 0.58 (McavKd mctaboliscd c cr$/.

RuMerol, (1990) rcportcd 64 - 75% nroisturcih I4vcs,29.6to 83ol" in stcms philc

1.6 - 4j% 6h in srem 6d 2 to 4-6% in l@v6. Thcy det€mined porinate

cool'osnion idniincml mnitnucnB of Fcds and rccofrdendcd.s foodsuptlcmcnl



with mnicnl lcgudcs to nnpovc ihc animal produclion by incre6ing thcir protcin

nvlilnbilily- l:icrtu & Bryrnt (1990) ruDonql r$ rull)s uotrsisrdl ol l0%'lrl'cdicl

of g@in8livBtock. Thc lcvclofcrudc Ptolcin d€cqscd fom I3 6to 5 6% wilh

mLurity ofvegcbtion. Fccd inr*c wrs 828 r/Kg nr dry scason cooparcd Rnh 99'7

g/Kgbody wcicht inolhqs6on- wahid (t990) rcponcd ihat crude prctcin @nlenis

ofsonDgrNscs wcrc 18,06% itrMryind ruduccd uD rol.95% itr scptcnrbcr'

?hosphorus wd O.l3 to o o57o. while nclraldctdg@t fibrc indeased 22'39 to

5?.93% wilh rhc advocirS s4etu Kur8rnova & olo)'amikova (1991) Grimared

prcductivity in uimprovcd @geleds in 6.nldesen 'Itcv considerc{ T'nacetuh

achitletloliun tnA Ko.hio Prusrt /a highcst qualitv ndivc foEge as lhcv hdd 12% lnd

10,6% ddc poiein BPetiv.ly. \/hi]. Me.licoSo N@"tca $d Artdisia

Aud,/o,? rcsFctivoly |[d I1.3% und |3 l'2, cddc Drorcii Thc prodlc(ivilvolrc-

sowtr hngclindr wc 2 to 3 fold tbe that of naiual hngcland Liu (1993)

chcmically cohDmd foragc samplcs ofongelands Hc rcported that crude potein

ws 9.22%and crudc libtc was 3O.Ol% ii rid r.nselrnd, (CP 8 55%,CF 3A 1l%)

tyDic.l nnscrand, (CF 8.060Z, CF 30.?I%) in dsed aod (CP 7 32vo'CF 32 t2%) in

pasture. Niirosm Frce ExtBct (f.FE) coorcnt wG biEhcst in pasturc (44 4170) and in

srid mngcldnd 38,1%, whilc it was 35.36% in d€sen. Ash contols wee hrgher,

24.41% in MEy, 8.88% in April, I 1.69% i. Octobd &d I 1.26% in D4cnber' wbilc

ncurnl det.rgent fibt. incrcas.d 22.39 to t?.93% wirh lhc advdcing scosons Roblcs



& Boza ( 1 993) i nvcsti Sltcd Dutrition voluc oIvcgctdlion ond rcportcrl lh!1crudc

prctch contcnls oashNb sn.ris wca higEr(l Ll%) thnn tha{ olpcrcnnial

hcrbac@ls stcciG (9,8%) and.nnnal SnBlrnJ (9.40lo). Although lignin conrcnc

wqc also lishcr (13.6%) h shrub! conrprrcd with 6.3'Z0 rtrd 6.5% nl porcDnirlon

tuud hcdtccous sp4i*, rcspetiv.ly. Sdem (1993) rcponed thar rhc .sseodal oil

.onr.nts ol Ctntuoposor juwaru,."r4 Mc rc$dcd rs trtr nvoidincc nrcch.nism.

Howcvcr bionDs &d qudc pbb'J wns Et@ret in ClrysapoAon auchei $

Crn$olDgor jawowcuso. Ashmfur 
"1. 

( ! r95a) studidl pmxindc co'nposirioD ol

ditrc@nt indigcnous Rubi and Kbarirtodd$, Thcy rctoncd rh,r dry Nlocr Nd crudc

6b6 (CF) wcrc invari.bly lrigher in Bctscm at tnal cunins!. It contoircd fom

19.4 to 20.1 I %. Crude prctein, erhd cxrract od dh contents w@ bigbcr at primrry

cultins and lowfiat l.tfc!cin$. Crudc fibrc wos nDrc !t nnal cuitinss.

Arhhr.t ar, ( 1995b) salysd dif,cFnt v&icti6 of Rabbi ed Khlrif foddcr

ar ditrcrdt trcwrh iagcs for cell wall constitudts, TIcy rcpoded that Agati vlricry

ol Ae6d?i, showed hi8hc. neuE{l delergent fibr (NDF), hmicellulosc and lignir.

CcuulN. &d rcid divds@t flbE (ADF) w@ bichs in Compositio!, whil. silica

was high$ in KIdBvi va ctyofBs$ccnr. ln Lrcsnc l8miccllulosc vtrs 8 lo 9 liDc

highd n\h oth6. Ntlm.nge & Ndlow (1995) r.poncd that crudc protcin lclcl ol

aninal dicl tuged from 128-to r57-glKg body weigbls ov.r the selsoD. Ncnhl

deteryent librc conren8 ranged fron 590 to 790 C/Kg. It wa highcst in wet nonths



and low6t in dry months. rced i.lakc tangcd frcfr 33ro 60'8/K8 bodv weiShls'

FcqjinSduflriotr ol5 holddry was odcqutlc tor nronxc.amc hut nNufiici0Dr for

optnnuo poductiot. Pcrcseral (1995){udicd rbovc grclnd bioo6s, proei'. nbrc

contenrs dd nutritionat qu.lity in sni arid grdslod Thc cddc P6tcin' neulBl

dctdgent fible and hmiccllulos coll@is wcre hider o. fie low 
'hitude 

arca than

utocr slop6, vhilc liSdr contc.lwN lowc. Theunisso(1995)tcportcdthathighlv

pal.tlablc Ee Thueda hamlra, D.grctorit rM6d Nd DiSitdria eriantha h&

hister level oftoto! phenolics @np&€d with less palatable 6otvP. with low lcvcl of

pbcnolics. Drtoit & AI0rd ( 1996) rcpofi€d ttat thcre wetc no siS.incant diffcrcnc6

bctwcfi chmidl conposition ofglizcd od u8nz4d plois. Grizcd l€ves and

bdkswerctich h calcium aodcblorirc' Howcver,lh@ ii a isk ofninedl

dcficicncy fot thosc iDihah, which stay fore long dme in unimprovod gr6sland and

cat spccicspoor in mincnls. Rnhhao & Mrckintosh (1996) rcponed tbat

coNcnhrion of DoGssium ws hisb nr s!trrplq 0rcl6cd bv $hccp rhrn in lc(\

prcfcfrd mpl6, Sh..p prfcGd optitun polarsito Lv.l ol | -16% ia )tipla

cird,a/.a. whilc vcry higlt (3.64% o! vcly low 0 2%) pota$ium mnccntruton

.dvc^cly dfered prcfcrs* ofsn@p for PIDIS Hol@h@k4r 4l (1993) rcponcd

rhlr crude potcio was lO ro 16% in etivcly grcwing foh8. lncr dctoliation whih n

droppcd to 6% duringdormantstogc



Diooisio-Sesc & Tobit! (2000).stotcd that tbc inctcdcd @ntent of Nu" hN

bL.n Eponcd o srpDtss ltc l$r ars qchnnsc ! PSII nhol@icmical rctivilv.h!s

ncgativclydttcting qbohydr.lc !@unuhtion in.icc sccdlinss Linglc cr 4l (2000).

sid Dl nro oldcr plints ol P,aprcrc,r hrd I highs conlcnl olNa'.litilc or no

cnDgc h C! , rnd lowcr conlcnl of K' lld tlE younscr pllnts. ItOe et ol l2o02)

rcponcd $ol nrcrcascd s{linily lDs an invcsc rclirionship wirh stomdral conductaDcc

and nct photostuhctic ntc rcsulling in dccrcscd cabolydmtc svnthcsh ir Kidncv

b.@ planr.. Qid er al (2000) @nductc<l Scenlome studie ro dctcminc the elt

rolennco ot29 zoy'i 8nss (Z,/Je i!Zr.). Sodium cNoridc was gndurllvt dcdror

bsic nutlicnl solntion 10 obHin salinity lcv.l of42 5 dS m r Salinitv .csultcd nr

d@Mcd K'dd ioc@rd N!'itr sb@ts of dlcultivd BG (2001) @ncludqd Dt

Pla,/aao sp@is difcred videly in thcir !!lt lolcrancc aftcr testing growtb lnd

tdrsDii$on olP/.,'rqo $p.cics lDdssditEcondiliors. Suplick c/ (l (2002) !r(l

thar in sal tolcml turf gdit elinityGultcd in deftdcd K'and i.cEscd Na'in

shoots of all culiivars. Sodiun codteht ws siSnificanlty colietated witlt perccntage ol

ldftritrg. Tatud (2004) s.id ttat sodiuo and chloridc tff@t ihc Planc

phlsioloSiql pMcs.s rcsulring in aduccd fEsh woighl



REVIEW OF LIIE]UTUR ON I/ICIA SATIUA

A€cording to Elfawnl& El-N.thlawy (1989) gcmiiation ed s@dling

charnc.disrics ofni".r,.ago radq 1.nloliu,' atdan.lri.un, vicia sar,w, b.rlcy and

Sudan soss (,to,sh",, brolor) vorc srudicd as influencad by 4 conccntntion oINrCl

For *cd Scdinanon, 4 Jdrik, wd thc third one in adiptability for $. differcni

lcvels of saliniry. The ncSativc influcncc ofNacl on pcrc4tagc sccd Scdinarion and

sccdl'ng charucto.htic$ was signific{0tly bi8h. Thc ntc ol sed gcminilion

si8nilsntlydcctodcd dB !,islst arccnhtion ( t t 000 Ptnr.). Qii ( I992) nr((l

lhet se.dr of4 Z ralra.ultivos and 2 ,4 vr'liora cnltivac wF cxpc.d io

tcmpdtuc of -1 20, 40, 60 ud 80'C. For !u cultivs, s@d semidtion ws

highe. in v, tatiw $an in l/. vi osa and d$ras€d 4lemp.FtuF incrclscd.

Tenpsrdure had more impact on seed h0rdness of Z rallva than on sccd hudness of

t/. vill6a- zldget al, (1992J sr all.lr'r fici! ntiw 6d Y, vi os wcrc sown otr I I

dillercnt datcs at r 5i inl.dols aon mid March lo nid August at diiTiGnl

a@gmphic le.tions io Clina, Dcpending on tbe sitc, ,a vil/44 a.d v. sativa qctc

@ld dd dreusht-tolcdt with foFge yiclds of l-9-4,5 4d 2,!r-4-5 r/ha, Bpetivcly.

,/ic,'a Mriw drc pasturc ctoD whcn sown h lpiing nod hiSner DM prodlcrion than

wh6 sov. in sumd, Thc bst cutting dates w€rc an!! the crcP rclched full Sround

@vq fo. 0-30 days alt6 flowen E fot v. sativo. Mcmcr €r al (1994) in hn

cxpqimcDtobtlincd 14 connnon vdct acccssions Irom voridls sonrccs teslcd to



dominc $cn adlPtltioi ond pmduction Ficnd.k u 9 tllinc @nditions

Aoooding to rueol! dry lbrugc mtl $ql viclds ol clltivuB vuriod botweatr | 50'2 | 5

kyduy !&l 6+94 k8/doy, spetivclv. ln rcglrrd lo 50 pc@nt flowcritrg linc' no

signinMl dimtc@ ws oba!fldl lmory 0E sceidi 
'nd 

it clBnsql bctwccn ?8

rtrd sI 
'lnys. 

try onsidcrir'8 cur|nBs, dry tongc Md sd vicld$, L_?7!' L'1?l trnd

L-7?5 rccssior! wcrc dctcnnincd os outslandins lins .mong drc olhcs'

SUMMA]RY OF TIIE RE}'ID}Y

Thc above Eviow indicatca thc inPondce of the gr$es included iD tnc $udv

rrd int ltst of tlgrcb.$ in viw of thc nultiplc !s of tl6 8@cs' particllulv' in

&. contrcl of$linity, e ofsttinc lad for tr\c Fodlclioo of fon8p for ltimtls dnd

ultimot uplilt ofthc q.onodic @nditions oftb6. de!6ding upon salinc babibt! It

would tulod prcvi& ! b.5c fd tbc @ uctoftbeprcs studv Onthcb$i!of

findinporrhcstudi€tcf€ildabovqdn(ot .Ft'odlcwd.drNnfo.!EPtr'scnt



MATERIALS AND MOTITODS

On rc bsis or likruturc elcmd to ii Cnaplcr ll lhc slrdv vas conductcd in

.. Cermitrltlon 8d sccdllng growth Studles h LlDorllory

Gcmimrion dd sccdling grcwfi studi€ wcrc @nduc((t in lhc PhvtocmloSv

kb. in the DcPartnent of BoBny, Univ.dity of P6haw$ C€rtificd s4ds of

Bothrinhlou Wfl6q Dkhoithiutu ansulattn {iJ Puicun atttl'/al4 wcrc obtlntd

frem Pakkt n Forel Ins$rurc, Pshlwal Viabitity oftlc s@ds wls rcstcd bv

teEarcliud test, Thc gl.ssware wG rhorcughly wasLed wilh lap wal$ foUowcd by

rinsing wid distiucd vatcr. Dricd alNw.rc w$ thcn *crilizcd at I70 !C fot 4 hou6

pnor ro usc. To viable $cds ot Bohnochloa pea6a' Di"anthiun anhulalun

Pahicun ontidot.le 6nd ylcia sariw wcrc phced al equal dishdcos i! ? cm petti

dish6 o! |vie toldcd Whatme No. I llltcr pap.r sccdbcds thcb rcatmcnl wd

replicatd lO iim6. Thcrc w@ lhEe NaCl tt4tmcnts: 5 0, lO O md 15 OdSm' whilc

&e @ntlDl @ntained no NaCl. The pclridishes w.rc incubated i! lbc ioclbator at

25i1.C for 96 hous. Gcminatiotr p.rc.nbgc ws @rdcd dd rotal gcmination

wos dctcnnitrcd lnf96 houB Plumulclnd adicrl rcnglhs wcrc rccordcd in cach

r@lncnt dd .vcage ld8ths wd cslculalcd. lsh eciShs of rhe 20 randonly

sel.ct d sccdlinss of ihc uorcd sd contol grcups w4 dctcmin d. Sccdlinss wcE

dri€d at 65 r ! 0C for ?2 houls 6d dry weidts wdc dctcdined Thc noisture contcnt



olrl'u scctllnrEs wN durcnnnrd onovrrdrybiscs. llr Nsulls w(c rllrjcurcd nr

softNxESISS iid  NOVA bt SlcclurnT oric(1980)

b. Gro*ll l'c.rornrNc Slldis ln llr.llicld

Thc lor 3tudis verc conductcd on 7rr'Novehbcr lt99 in the ncihouse of

llotrnyDcpd onr, U vcruiryolP6luwurundcrnrlurul cnvircn'ncnL.l coDdnronr'

'l h. sia ot llrc Dols vrs l9x | 2 cm- Tluq wurc fivc eplicrrcs for crcl Itcnlnrcf,l

Edch pot lad 5Kg loany soillibcdwith double layer ofgood quality polyolhylene

ba$ 1o .void sdlr leching or sepage ofsoil solution. Thc soil wd dlysed nsing

single HF-d.composition olomic absorption tcchniquc (iacl6on, 1974) by llE Soil

T41ing Lrbooto.y of Soil Scicncc Dcplnmcnl of AgricultuF Univcroily of Pshrw .

The eil uscd bad 8.?5% CaCOr, 2.6% otglnic mncr, 0. 12"/o niroscn, 20.9 ppm

thosplorus, 4 I J.5 ppn polalsiun, L2 tg gm r copter, 2,2 lg gn-L zinc, l. I Fg gm l

imn, 4.0 jrg gm_' rndganesc, 20{ Fg gn ' c.lctum, 305 pg gm'r potlssiuo, 216 Fg

gm'' sodium, ?.? pH lcvcl, 0.2ldsm ' clcddcal conductivity, 0.06?% lotdl sol'bh

sohs,27.3%olay,46.070sillrnd26.?%sand.Tlrcrcactionofthesoilwsslishlly

alkalire od ir $emed to b€ @lca@u. Olgasic matt r w6 tut deficimr od thc soil

wN D.mDl (lonilc) for pllnt rrowth, EC wus mcNurqd usirg satuntion cxracrion

mcdDd- Disrilled watcr wd added io 250 g of airi.icd sample unlil it h.d tho

consistency of a rhick pastc. ft w6 allowed ro stand for o.c hour, tbc soil water was



dtrlctsd undd v&uum md the solution ws ued for ncdurcncnt of elcctiql

corducliviry (Knor6.ld, 1995),

Thc tolal concctruution ofsolublcsdltsto totol dissolvcdsolids (TDS) wls

d.tmincd s EC usirg EC-F.ter qpressd d dsn ' Tcn sccdlinss each of Panicln

dntilotde, Dichmthiu,n a"autatun ,nd BolhriochtN PeflBa fftn thc !u6.ry nised

lnd mdintained by thc Pakhie lorest Institut., P€sha{.r wde pl&led i. pots on ?d'

Novcmb$ 19t9. It took 2 moDlhs for dc sccdlinSs to rcttad thcir nrx imun possiblc

gmwlh. Aner ore notrth ofthc ndimun 8rcrrl of all thc t6t pldl sp..jcs (hey

werc cur 10 the sane lovcl. Thiming of all lhe planrs wG donc with hands vcry

orctully so thlt orhd rcots mi8!t not bc injud. live uifom equidisbni lnd

hqlthy s*dlings e@ lcll is @h pol, Wccds we also Bmovcd by hmd whcncvd

nceded, Four dals ofto thinning, lhe plmB had attainod a h.ight of 50 cm, the pols

wcrc sdlinizcd with cslculsted amouni of NaCl @ncenkction i.e. 0.21 (co roD,5.0,

lolrd l5 dsm |. .4ll $c pots wcr€ brcught to the d6ircd salitity levch by ptoviding

5 dsm ' elinity ld.li in 3 .qual incr.ncnts, Salirily wat dcased with clcct ic.l

In a pilot stldy 60 poa w@ a6nAcd in su.h . wly that 15 pots bclonged to

slinnyhv€l- 0.21(contol),5, lOand 15 dsrronerowof5 rcplidtcs cach Soil

with out NaCl swcd !s conlrol- Thq soil w6 allowed to sdtunte at ils fi.ld capacny



'lhcy wcrc wrlcrcdwill nonMlun wulcr wncncvcr necde{ and frctcctcd froN

cxc.ssivc nnr by polyct[ylcnc slleLs Lo rvoid ddnrrscolsatr

vrriou!growth purdNc&rs vfo rccordDd lll sdltftrnncnt Suruivdl

lcrccntagcwrs rc@rdcd nd of !u. llciShtof pllnrs, numbqof rillcG aftcrcvcry 30,

60undrOdoy! ofrlllhcsaltrcotcdnndcotrtol planbwds rcco.dcd up lo lhc timc of

lrd6! Dara for $c nu'nbcr ol levB lnd len4h of lctrvc wcrc llso r&ordcd.

Ar there ws no significant dir*ncc in $e ellecls ofsdlinity lcvcls of5, l0 and l5

dsmr th€ sody w6 limilcd to salinity lcvcl oI l0 dsm I ed the cxpeimenl was

conducted for thc cfidrs of lcvcls (5 cn, l0 cm and l5 cd) dd inlcflals (.nq orc

donrh, lwo nobths dd thrcc nontht of dcfoliaiion. Ar lh€ end of cxpsine0r dE

p.ns vw stccd. The $il % movcd. Thc 1006 wN @irlly tal6 out aod

thcir ldrgth wds hqsurcd to the neaest po$iblc lcnglh (Bdskc, 2004).

E|Ter of simll.led cr&nrg (Deroli.tlon)

'Ihrcc typs o I dcfol irtio n lrcrtnEnls wcrc gilcn:

l. ?lets dcfoliared at ttue l4cls of hciglt i.e. 5, l0 & 15 cm.

2. Plmts defoliated at tbEc int€Mls (irlcnsjty i-c. clipping aner I, 2 md

3 months

wn n Panicu'n uati4oble, Dicha,tnih a"nulattd aod Aohirrba pcaM

rcachedahciSltofl0-l2incbes,60potswerescpaotcdforeachpla.lspecics.Thcse

60 pots v@ 8rcupcd inro thr of20 pots csch. For nudtlng thc .tt6t of l.vcl of



cutting in 20 pots of 4ch plant speci€s wqe cu! fo. gnkablc bioma$ al rhc lcvel of

5 ch, l0 cn dd | 5 cm, Thc poG wcrc irug€d in such a way that o.c bw of t

lcpliourcswas nlurkcdas contol.liivc rcplicalcs wclc clippcd on monrhly b0sisionc

rew of 5 repliq&s ws clippcd aR.r two hontls of inleflaverowlh, while Ihc 3rd tow

of5 rcplicatcs *os clipped airn thiee nontls int€ryal.

Height of the pldtr w$ meuFd bdoE clipping ed Dumber of tiUeN wai

also noted belorc cach cuting. Afte! each cultirg frcah w€ight was heasulcd. The

dcfoliuted pdis of the pldlts w@ ov@ dricd at 65 i r'C for 72 houB for dry wcislt

d.tcrmiBrion, MobtuE @ntlnt war c.lculat d, .All thc t6t 6d contlol plaft *@

uprco!.d !r thc cnd of exp.rimdk. Th. doil ws cdrcfully mov.d fbn ilc Mts

ond thcn @r lcngth was ocaued eirh ih. hclp of. mcauirg lop. Th€y wcrc ov€n

dricd ar 65'C for ?2 noua for dry wcighr dctcminslion. Moisturc conlol wos

c.lculared d b.forc. FNh wcighi of rcots wa dctmi!.d- Thcy *@ ov.n dri.d at

65 !l0C li)r ?2 honB llrdry wcjdr dctcNn$don, Moisluru oonlcrt wu, c0loulurod,

Ccnincd ecds of wdk iariw wcrc obhioed flon Pakistah Forcst lnslitulc,

P6h!wd. Vilbility ofth. sa<b wd t si.d by tcir@lium tcst. S.ads of vicio satiw

woe sownin Month of Octobcr in pols. The size oflhc pots wds l9xl2 cm. Thcrc

wcrc livc epliotB for dh E atDor Elch pot had 5 Kg l6my sil lincd with

polycthylcnc bags to avoid sdh leaching. Thde wd r co.uol group of5 rcplicates,



which var untFarcd. nrc aoil w$ andyscd using singlc HFnccomposilion atomic

nbso'rtiotr tcchtriquc (.ltrckson, I t74) by tlE Soil T.sdrs Lobo.llory ol Soil scicncc

DcP.rlnc orAsriculurc Unive6ny ofPqhawar. Thcsoilusedhld 8.75% CaCOr,

2.6%orlu c matrcr, 0.l2% nitoScn, 20.9 tpd plosphorus, 413.5 ppn Potrssiun,

1.2 pg gn ' coppd, 2.2 !g gm'r zinc, 3. I Fg gn ' iren. 4,0 !g gm'r run8an6q 200

rrs snir dloi! ,305 tB 8nr'r porNsiutrr,216 Fs srirsodilm,7.7 pll lcvul,

0.2ldsm-' chctrical conductivily, 0.06?% tot|l solublo sllts, 27.3% chy. 46.0% silt

and 26.7% sand. Orsanic ma$er wd not delicior and thc soil wd nomal (fcnilc) tot

wirhin 25 .lays r.\c mdimun tF$ible g@in.tion w6 cooplclcd id all tlc

r€tmcnk. Thc sedlings wft rhinn d ro 5 individualtpot aiier one month of the

runnuh glowth for cdcb !pei6- Unilofln cquidistunr urd boalU:y scodlirts wcru

Tbc height oflhc pltuts md thc number ofbtuchcs vas medured on

fotuidt b!r4, VdioE oth6 grewth pa@.res seh 4 thc nMbd of l@s ed

leaf lcngth, numbs of 0ow.6, inflorcsccnce, fruils/poG Dd thc lcnStlr of pod wcrc

@orled !ft* 40 dlys of thc slt heltncnt and at lhc limo of hNcst, Wcckly dau for

dr pl r s!ryivar wN als No.dcd niq salr brmcnl Th@ werc abulldanr cowll-n



aphidi o. r[. tcminal p.ris of Ue ptmts, which w* cxtminatcd with lbe h.lp of

DDT.

Th. ldgth of ilc poq th. ldgth of lhc @rs and the numbcr of seeds, weiaht

of rhe seeds, wcighl of the husk, *eight of the pod, wcight of 1000 secds dd we'ght

ofthc Mls wcre m.surcrl at thc dd ofcxpdiDcnt dd compated wi0r dbse oftltc

conrol pla.G. Pl&ls wcrc utootcd in ttc l$t wcck of Msrch 2000. 1'ltc toil w$

carefully removcd frco rhe roots dd thc. rcol lcnglh wds mssurcd qith lhc hclp of

a m@lring top- They w* oEn dried ai 65 "C for ?2 nour lor dry wcight

deteminalion. Moisturc cohlcnt w6 cdlculatcd as beforc.

Twcnty fruils vcr. Endomly sclercd frcn .ach lrsfteni fo! every spccics lo

dotcminc rhc aveng. lumbc. of e.ds p.r ltuit One thoued seds wcight wd

dcicrmincd pq ncament. Average weigltollhe seeds lhd husk per frull pcr Plant

sas detcnin.d, Ntrnbdof.odul6 pdplt 6not d. Th. da!. wN subjcctcd to

statistical andlysis and cflcct of salinity ond clipping on kcated and non-treatsd Pldnts

Cncniol dllu.tlon ot Dhtrt!

Chcmical €valuaion of sotre sclcctod trcatcd pldnts was dono, Thc dticd plmt

mpld w@ powddd usinS .l.ctric grindd dd stoFd for chmi@l dalysis

(Rcuter add Robinsoo, 1986). Gcncrally tlprc ae two mcthods lscd for onaltsis or



2.

Tn6c two m.thodr dc 8cd fo. smPle prcpldtion in lh. dclcfrination of

oDc grm of grcund dtied plet smplc ws taken sd placcd in a smll

bu0rsr. lonn olconccntrurcdilNorwisiddcd rnd allowcd to st.nd ovcrnighl ll wut

th.n hcatcd srcfully on d hohhte un(l tic prDduction of r.d NO, flo6 cascd.

Aft.r molin8 the bet*, a smaU most (24 dl) of?o% HCIO4 was Edded lt vas

d.dy elcmc s in pldt tissuc, The malytical pMcduE followed wd ecl digettion

Thc main advrntrgc of this mdbod is thdt it elininat6 clcn.htal lo$ bv

vol ilisation blclusc rlE dige{tion rakcs phe !{ low lcmlEnturc Drydlrinswns

not followcd for sanple prqt.ntion bcclus. it cannot bc used for lhc dctcminahon or

clddls lt t e voladlc b.tow thc 6hing lmpcotur. Ndethcl6s, to be frorc sure'

somc solurions wcrc prparcd by dry tshitg ncthod but the concenlorion of various

clcmots was low the lborc prcpaEd by vct nc$od Hcne, tlD \tcl nEthod w$

Ircplration Of Pllnb S{mplc!i

Thc dricd plet shpl6 w powdctEd with rhc hcp of an cl@lric srindcr

and the sdpl6 w@ stoFd in plGlic baSs for tll funh.r ealysis (R.urer and



lrcorcd rrain iMaa.llowcdto cv+o6tc toasmrll lolunc(t-2 nn) tucsnnrplc

lna$rialw6 rtarsfcrrcd lor50 dl tosk dnd dilutcd sitlt distilled watd.

Dry matter was obldincd by ovcn drying the shplc at 65 C for 72 hou*

(Associatiotr of Ottcial Amlytical Chcmisrs, AOAC, I98a) md pcrccnt dry mattcr

All lhc samplG wcrc prpared by the abovc mcthod ed tu. on thc Perldn

Elmer 3300 Aromic Ab6oaiion equipped *ith ttCA-600 Graphite fumace. The

slandldiz0rio. of mclinc ae doe o. thc l@ally prcparcd stmdards by using thc

lollownis !0(rnctc* lor cnch clcmcnl, Thq rcauhs w€rc vcrificd by llE ccnifi cd

st ndard! and lhc Bults obtaincd wcF wihin tlc conlidqcc levcl of 90%.

Usingihe cooditions listed in thc "Stmdard Condilions section, tbe

@ncoFdtio$ ofthe elch.nts of intc.6r wcrc de.ernitud. Stantlards wcE prcparcd

by suiBbl. dilulion ol thc sro* shndrftl rcl ioNdcscriucd u'rdcrrhc dnnnr

conditionr lbr clch clcnctrt.

To ov@ne por.nftl eionic inr.rf.roq wh.n dctcmining cdcium and

masnsium, the thal smplc dihtion w6 done and all etardards md bltdc should

@nliin I% (w/e) ldllla.! . Dlta wcrc analysed and poc6sed Uy subjcctn]s n lo

Mi@sn Excel, Minitrb 13.2 and SPSS packasc.



wa cllculnrql by aolloving c<l!.tion:

Dry Mau,./' = w'.!s!!.4!!!:!!!E 
" rco

w.iEht ol f.sh sanPte

One to two glu of pl.nt smple wN ignite{jin Mumc fumacc .t 550_600 c

tbr !t lcst 8 lDurs nM ash coDtcnrs of sunplcs wcE dcrcmincd {AOAC, | 984) a

x 100

Orgdic ruod is tbc polti@ oftb! samplc, Phich @noins Carbon, Hydtu8ci,

Oxylcr, rtr.l NirroArtr bo ntl](Crlycrr,l9lt5).

Dry 3bin8 @ bc u.d for sdplc prp@lio! in tLc dctcmination ofsodium,

poxrs$iun, c!loi$n, niunc$iutr1, oopng, trrrn8.lmsc, d ion id tlnnt lhsuc. ll nrry

al$ bc oppli€blc to othc. clcnEtrts. A *cigl&<t rrou! ofpllnt mlcriul is phoc! nl

! crucibl. sd disdtcd (ub.d) by h@dn8 it id a 6uflc tumac. for sd.ml bous. llte

aih sid@ is tho disolvcd in d &id soluti@, nltdcd dd dilutcd to a spsilic

volumc. Dry .sbirg prcvidcs good prccisiotr ed h on e6y, npid digBtion mcthod

rcqui.ina minim.l balyst .ttcntior A! additioml bocfi1 is that this mc$od is



rclativcly frcc ftom rc.gcnt conhminaton. Thc muin disadYinlagc of this Proccdotc

is ttat it c@or b. u.d fo. tbc detmiDrion of etcn st5 tlEt arc volatilc bclow tnc

ashing tcmp€drure, The vsscls used fo! athing nng. tron Porc.lain to platinum

dish6. Tbe ssplc weight ucd is bctw..n 0.5 dd 2.0 g de?cnding on dE cxp€.t€d

@nc.nlntioc oI ihc €lemo$ to be d.l.mi.e.L Thc impdtuF ls€d for dhing

mgs fren 4?t0C to 6oooc, ed Ih. ritrE giv@ Irom 4 to 12 hou6 dcpmdiDg on thc

samplc weight dnd saoph O?e, Tle ch Bidue is uslally dissolvcd in a niric or

hydsclionc &id solution sd dilutcd to vollnc witb dcioni*d wat€i Whcn

d€Gfrining c.lcium rdmlgncsium,lhc finrl stmpl. dilution shouldcodain I%

lanth.num lo ovcrcode potcntial dionic interf€rcnccs, A. alcohol- tt:O mixtule is

smctins u$d lo dilule thc mdc to m apD.opri{lc volunc. Tnis cm p@vidc .n

in !c6c in sositiviry ror somc €l66ls. lf thc conconlltion of thc clcnront of

inGrcsr is too lo*, thc netal 6 b€ omplaed ed o(rlct€d into d orgoic solvdt

such as MIBK to incrcsc iis con cnlrotioh,



SmPl. Papdti@

Onc glrtu dricd, Around tl t lilsnc vs wqighcd nnd placcd in. porccluin

cruciblc. Itwd pltccd in a @l mufflc fudrce and ash at 500C ovcmishl. fic sh

wa! cooled md di$olved in 5-ml of20 "/o BCl, warding the solurion, if.ecessafy, to

disslvc the ciduc. Th. solution wN lilcad lhrcugh e acid - shcd liltct pap.r inlo

a 50-nlvolumctric flNk. The solution vos dilulql to volljnewith deioniscd wrtcr

I nraru metrt.l Condttions

Modq Abmi. Absorplion

TYr|rCAL  N,ll,Y'tlCAL tROCEDIIllD

Tdblc L A!om'. Absorption lrodel: Pc*jnElns3J0{.

En$gy
stn

248..1 10.0 2.O 30 0_2

279.5 49 2.0 20 0.2

422_1 50 r0.0 1.8 l0 0.7

Mg 285,2 5l t0.0 2_0 0.7

2.O

K 166.5 55 10.0 2.0 t2

Cu 324.8 t0_0 2.0 l5
Zr 2t3,9 36 10.0 2.O l5 0.7



RESUL'IS AND DTSCUSSION

L/\I'OIIATOIIY EXI'ERIMEN'TS

,, Efie.t on yo gcrntMtion of the gr!.i6

PcEcnt gcmination undq @iou lcvcls ofs.linity of thc rhre gossd str bc

T.blc 2. E1I*ts of Eriou lw.L ofNacl (dsm r) slinizaio. on th. aEEgc
gcmin.tion % oI thrcc gdss undcr labootory @ndition. Each v.lue is a mean of l0
rcpli€lcr. sct will l0 s*ds,

The d6ta ir T.ble 2 shos tle hidBt av@8. gemi.ation in the petridishB

winor ey salt rtElinqt io ,o th@hl@ per1B. tollrydby s.linity ld.l of 5 dsm r 
,

l0 dsdn dd ls.lsmi. Thc tbt! sboM thot thc gcm notionofullthcthMtcslcdgmsscs

significanrly ddlincd am ar 5 dsm I l.v.l ofhanncnl od it tuiha dccrai.d wirh

inc@i!8 @n@nltion of applid s1L Bo&rioN@ pq1^a atd Dichtuthiun

an"llzrlu appar.d ro b€ noF i'b;birad6^ P@ien a,tidotole at lsdshr. Tnis is

i3 c@&mity with rhe sndy ofElNathhwy & EIFlwd (1989) who r.poncd r€duccd

5 15

65 ll t5

60 48 ll l3

37



gcnnimtion .nd nomEl scqlling grewth al inbr€scd tcmDcmturc and incrcscd sih

conccntrotion, lriano & Phtli ( 1989) also obseNcd lnot Crlortr Auyana. Elttigiu

elonsate dad Elytrisia scabrihlu secds whcn Lsrcd with EC of 0, L4, 10.5, | 8,0

dsm r had Fdu@d geminarion md biomN prcdrction vnb incqsing saliony, Thc

findiigs orc.|rc in conformity wnh $c siudy ol Sluddql & ziiddn (1t89) who 0lso

Eporrd Educ.<l Sminlrion undq srli!. tr@trnoti Sinild liddings for oth*

lpeia bavc been eponed by Husai! er aa 0993), Kllm er dl. ( 1994), Ashraf e/ al

( 1989, 1990) ed findinss of this study a.c ir linc wnh tbcm-

b. ltfiNi on elcdhrg g.owtlt

Salinity afiatl both $e Bt$lislBht ed groqtlr ofsedlings, h wd sen L\.t

sdirity sddcly rcducd tnc gow|h otplumulc ed ndicd in rll tlE trc.tmmts (l dJt a)

espcciauy at higts mnccntraiions.

Table 3. Efcc$ ofwiou ldeb ofNacl (dsm r) salinizrti@ on l[c sc.dliq srowth
(mn) in ih@ ga6 !rd6 l$oErory cddition. Ea.h hlue is a m6n of l0 rcplier6,

'Ihc nndings ae in confoftily with the stldy of Ali er al ( 1992) who rcported

dl!J(:l:(sd gcmimdon pcrcdtaa., l.ngth ed n6h Eight of Fdicals ot Trieonala

lo l5
35 ll 26

26 u l1 l4

35 l9 II



lMutu-g@nl-. rl i &B.gum (l9E I ) .ho obswed tbat Smidtiol! mdical

8owth of lunllowq declined whcn saliiny levels in*c6cd. The findings are also in

confomny vith thc stldy ot Lr. et al 0 992) who obseoql rhat cultivm of

Saa,ra, qhibncd decrcGed gcrnihation p€Mntage md otc ofgemintiion, v'gour,

lutrgrh of phtrnnlq rd ridic.l d&rssc.l vill incrc$nrg snlinity

Eficcls of varios lcvcls oaelinny on rhc .vmge ldgth of dMdq otdE rhrcc

shsscr cutr bc sccn itr Trblc 4,

T$rc 4, llftsls oa vrious 
'.vcls 

or Nrcl (dsn_r) eliniznrion on thc .vcnsc
lcnsrlr olplumurc (flm) ir thrcc gnsscs undcr,aboribrycondition. Eoch vrkrc is r
h@of l0 rdplielcr,.rch wiur l0scsds-

ClipFn e, al ( l99l ) rccoded @duccd plumule srowth or rts,r 6/,rrst",r

Al 50 dd 150 mM NaCl @n@ntation md thrs is h line with the nndntgs of dris

study. Siinildly, Khd s, al ( 1994) st t.d tlal thc gcmination, ndical dnd plumulc

g/owillinHelia,th8 o""uu w6 dccucd wirh ao incrcdc inthcelinitt lcvcls.

IEprc$ findings ale ag@ with tb6e oflai!, er dl. (l99l) who acltkved

l0 l5
3J 26 l9

?l l8 t0 8

l6 25 .)



dsrc.scd scmnrotion pciccnt gc tnd dcclincd ndic'I, plunulc lnd roial sccdling

rctigth ot lr'igorcl!. lbtnmryt\!.ld /-t,r. !t iDcrssod sJlr mnccntatiors

d. Ettccc on lriomt.. lnd molsturecotrlcnls:

Thcc h^ b4n @cidcnblc vdiati@ in the bchaviolr of bionas a'd no'sturc

Trble 5. ErEts ofvarious lcvcls ofNaCI (dsm ) eliiiation md cliPping on tne rEsh

wciSht, dly wciSht (g@l' md % md$urc of scdlitUs oadftc lruscs

t21.13CON'IROL
I10.00

28,r0

182.1rCONTROL

202.02

229.49CONTROL

I t0,00

100,00



@ntcot!, Howwcr, most studiss have concludcd dlt dry dds gocdlly r.duc* whrle

fcv bio66 noy incM* or dcr!@. ll wd s6 Ctoblc 5) dut lhc rch and drv

wcight ofall lha llr@ g6sc si8lilttutly dqclined inlll lhc tleatmcnt! Thc rcdlction

in ftrsh dd dry mN s noE rd@vith th. tughcst ldcl of$liniati@ i c. 15dsfr'

' 'l lE rcdtrcrion in dry wciaht wN nrrc obliur$ l5dsmr nr rll llF snnsos

'rhcpNnl nndnu!uc @nroirity virh ihcstudvofLvrn d dl {1992) eho

obscrvcd lha! gqnnnrnrion Dcrccnbgq f.esh wcigtt a.d dry na$ had dcclincd in

S6o,'!n !1 diftctont sdinny bvcls. This is tlso in @trlomny w r thc studv of

Nagvi & Mahnood (1994) in whi6h lhcy tctorted $at lrcsh $d drv wci8ht and

moisrur. coDtcnLs ofS?sr,,l4 r.{&, sccdrinss Rus dccrcNcd wilh incrctsinS lclcls

of sodium chloridc; and with rlc study of snaddcd & ,bidm ( 1989) who whilc $tnt8

tbc crcotofN{Cl sdinity lcvcls on thc gcmimtion und s@dling growth ofl?/P,lon,r

sotiw sd frigona ol@ungoeM rcport d reduccd sdling vater coolent in

borh $c specics, T[e p@r secdli4 gro{'tl w3 6s@hted wilh poor moistut! contnt

ofsedling in tlc cl* of,odltell@ Pet6a whilc h orhd fvo Srass thc s6dling

mobtule sboBed incese ovd control. Shadded & Z0idtn ( 1989) have sho{n $at

pldls have slued sccdlings moisnlrc @.i4ts und6 elinc @ndnions Ii our ce rhc

hi8lcst svedgo ftcsh and dry n6s i. dt contol petiidhhes wiihout any sah trcahcot

in tlq grs spciie rorrfri@ir l@ ped@, ucl@ltiu', a"nulatlm 8d Paniu"l

d,rirlor4l? ibllowcd by salirity lcvcls 5 dsnil I0 dsnr'r md 15 dsm'r. Sedli S



cxhibncd hiShs moistue conlcnt and dris mignt bc on adaplivc mcchanism io ovc@nrc

The gcminltior %, ttdi@l &d plunule glowth destically dwindl€d undf the

elinc ondltl@ Cr.blc 6)- Thc ctrels wN m@ e@ in rsdsm rwb*by thc

Educlion 6 5 tim* in gmimtion, I I tin6 in Edical Blos{t md 32 dn.. in

Toble 6. Elfccts ofvariou lrycls ofNacl (dsm r) s,linization o. rhc
gemimlion p@ot, ndical go{th (m} growtn of plunule, in /icra rariw
incubat d ot 25" C. Elch valuc is.m6 of5 rcDlicat* {ith l0 sc.ds ach.

Khn d 4l (19v4)obscrv.d dccrcscd !0dical exowth in //.'&,lr!r

a,z6 with e ircr@ in r.b! elinity lcwls cqlcd by dilfeEot ells and rhis is wlrat

wd achiqed in thc present study. Yosb er al ( 1987) also obs.wcd llar lppl'cation

of 0.5%md L0% N,Cl conccohlio.s d@r@d lhc gcminalion offlax,cotton and

caror oil s4d. Simildln Ali et al ( 1988) rcporrcd tbat sefrinntion of Plantaso

5 t0 t5

32 l0 l6

ll l
9 2



ov,ld derqscd who gown in NdCl soluion. zi. & Khan (2004) slrovod tlut

exposrc of rccds to salinity ed lcmpqhturc rcgine had littlc cfec( o. viabihy of

seds. Thcsc nndinssdrcsimihrtolhoscofJain?rrl (lt9l) wlro rcrrortcd dccrcoscd

gemioation pcrcdbgc md dcclined ndisl, hpocotyle dd tot l sccdli.g length of

Tigoncl! hc"u"ga.cun Lin . at incrcurcd sak conccnkariohs- Nanriah &

Krisnnan (19r0) rcportcd biShcr rurvivrl nrc ol rhc diploidSo/D!,, vil/,,, plrtrLs d

dE low6t slinny bvcls. Thc pl.nts povcd succprible ro high saldny level. Bcnncu

& lachrftl,(2002) rclodcd srlt ldcmncc liNils for sorc oornnon vcgctrtion, cmp

ond pasr'rrc sp€ci6 and rmcd /lwa fltiw, Chloris aaram, Mediueo polrnorhd

sPt., Tri|nliwt repens, and fir'd, aallyln modcmtcly slline. Shin & Naoki, (2000)

coidrcbd Aowrl' c4r$imcrr3 on dircrctrtirlsdr tolcancc of two rric,xi?i, sr,4iq\

/. ttelli,iatu ud A, luledo tltowing in @ntnslina costal hobitars- Gcmination

pcrccni w.s higbcr in /. /izdo while NlCl rcdued thc relalive srowih Ete in ?,t.

d e I I i na 
"o 

ti glift@rly.

Mmsal er al (1987) relort d lbar tbc gmin.tion, vcgctativc Sovnb of

Ticone o loenun-snecM add tera vr8lo,r de.!e6ed whcn gown in saline

mndilo.s. Like g.asscs, scedling biomas of n to r.riu wes also rcgistercd low due

io applied slinily (Table 7).



5 l0 t5

t_0412 t.0370 0,0721 0.0290

0.09r 0.0?50

98.95 98.96 99.93 99 99

FTELD WORK

Table ?, Ef*ts ofvdous l*ls ofNlcl (dsn') saliniatiot on thc frcsh
weight (sF), d.y weighr (sfl) aod moistutq cont€nt in /icia r4livd 

'ncubotcd
!t25qc,E ch vlluc is . n@ of t t Dlidtcs e : |0 sccds c.ch-

D.ta on ssiwl ofih. th@ g6s!s ddq ldiou lcvcb of cutling unda salinc

cotrdilionsc bc rccn Toblc 8,

Tnc bboBlory lindings Doint our $!r th6c 966 ft ssccptible to slinc

@n<litions. Thc poor gcmiotion, sccdling growlh aod moisturc conlcnl! suSgcst that

in!.dwtion oflh* plsts migbt flil in lhci.6tablishmcnl Howarr, l.b studiB itr p!rc

sah solution prc6cht o higbly odv6c habitit colditions. lt thclcfolc 
'night 

not bc o iruc

siNuhrion of nolurdl @ndnion, t hcrcfoE, ficld sludis wcrc @'rduclol usins soil to

tunhcr cx|)loE lbc p6sibility of Eir tolcnne towfds clipting undf ssline conditions .

.\.cta^ss0s

Iificcts on survivnl olsccdlhg!



Table 8. Efidls ofv&ious l4eh eil intcnels of clipping on s!flival Pcrccntagc of
lhrc. sa$.s, E.ch vdluc is a m.dn of5.cplicstes with fitc planrs eacn

r!-n ;',!',,,',, it;.is;'ndilq M,- dd 
'nor'rF 

i\rc-cunhl

lltvlll'a on Bothtithloa p*te i iolc (h!t tlrc suNivll % in llE @nLrol

goups pd 100, At 5cn level, lhc Mr &d N(3 rqincnts h2d swiYcd l0C/" whil' in

Mr tI@ w6 80% sudival. ,41 ltE lO cm tqtmcnt 100 % suflival wN @ordc<l lbr

Boltiochloa perlua tot all \tE th@ intcfldls ofclipping ln l5 cn lcvcl ofcutling

lhcrE w6 lOOTo swival in Mr tetm@r bul d$ppcd b 80vo in Mt & Mr tlq{ocDc-

This indicstcs that rl& clippinS off.crd t'a suvi!^ly' of Bothtiochloa pe,lte

Thc suflival % in Dtcnll'/tu,t artrtal,z .t al! salt ed clipPing tr€adncntt

drcpped io EO% wilh L\c exception of 5m level sd M,

."-".;r-r-fiEfsTi;--r-=;
-+Pi&j66fir=_n;--r ---------------------t

l0 100 t00 100 r00
----------iF ------li6---T--- roo | 30 80

h, !|":!ttihi -' rrLt tu 
'

5 100 100 80

l0 t00 80 80

t5

5 80

l5 t00



Fo. Panicunahtitlotate,rhc{ar^ indic c that survival % tgc in lhc ontrer Smnps

w$ l O0 % vhilc at 5 cm lcvcl dnd M r and Mr intc als of clinpine thc suryival was 80%

Simihd, at I O cm ldel otcliPPi.g swival 6 IOG% at Mr and Ml int'd'ls' which

dpppcd to 8op/o dr M' At 15 .m lev€l of.lippinS; the sudival droppcd to 80pZ al M I Md

M, intcryal but rcmained stoucncd ar Mr. This al5o indietcd lhal lhc cunins lelcl

atTccrd tlc suryival ae ofPa, lcun onttutotal.:llid\.on cldtio's oI sodium iois

d4rcse thc uptokc ofslcium, wlicn pl.v i6pofid1 rclc in 6e cell divhion dd lclds

b stunr.d pler grcwth and lltinably dolh oI mdG.cm.ric @tlt (sh!n ei dr' 2001)'

PlcDts th novc t.crclory n.chon'rm might swivc bcttcr. Anothcr cfficient

dcelindion nccls.ism as fic rcmovll of oldcr salt lldcn l6vd

subs€quent grcwlh ofsalt fic. pdis Mecar sr at (2002) $igg6tcd loe to modcdte

s{ri'\lty roronnDc i r,tcl.,/(/c,c? totttnl\tt \t1tl Makl.lau.a .tcctNsata *hitc tn

anohcr sody MlM er d, (2004) eponcd lowdt sudival nte dd low annuol srcwth

r0 ?.5 uDr lcvcl olcrrrilrgirtguaad, ctrqrya scctll.ngat lo* srlnritv Slfrilxnv

Brink (1995) obscNol siStrilicantlojuctioD in suryivrl ofKalhrlrds due to low hciShr

olclipDnrs. Zcng & Michrcl {2OOO) obscdcd r.dnccd sufrival at l.9dsn''and 
'cnuccd

sccdlinss!w(h r13.4dsniriDcrDn.rygnss.Our li nl8s lrc in lincwidl nlcm

Thc drta on thc eficds of lovels md inte(als of clipping on tillering cdpEcitv N g'v'n 
'n



Table 9, Efiecl5 of vdrious lcvcls and intcnals of clipping o! t!. avcragc humbd of
till6 in Ihre g6s. Each vahc is a m6 of5 cplicatcs with fivc plets-

5 6.40 7.00 8.60
l0 11.40 ,.00 8,80
l5 9.20 7.80 8.80 6.60

h. Didldthiun Mulalun
5 t2.60 13.80 r3.80
l0 10.20 9.20 10,20 I t,40
l5 1.1.00 1r.20

5 I0.30
t3.60

l5 1t.20 11.20
l\iMi_ rl'Nc n'onrl*, C_ Cun',u'

The data indicatc rhat in cen.in instances rhc numbe. of tilleB in rhc conrol

srou|s of rlrc rhruc ahsscs is low.r rlri rhc conprnlivc Adlnl lhcs nclcvctof

cuting(horientdl movcmetrt in th€ Tlblc 9). l{owcvcr, the.unbcrofdllcrs did not

vary si8nifi€.dy wh€n lhe lcvcls ofclttina werc consid.red- TheE werc almost no

stalistical dilf€rcncs in pl.nrs clipped at 5cm dd 15 cm levcls, AU lne rlu@ g6scs

had .lnDst tho sadc lr nd lhoring thar thc lil€nng copac'ty wN noi nuch

i.nucnccd, The@ wrs, howcv.r, a ddlinc in the avehSc numbcr of rills wirh the

culli.g intedals, T[c lDdings @ in.onEadiction to tlros€ ofH.nncn (1989) {ho

found rcducdon in tiUe.ilg at t deloli^riaA Andropopgoa :gerctdii sd Panicu,n

,irsar:!r, goqD by rbiaoc. Bowevq, Pit tn (1969) showed t\at y_ adcnarthu



sI'Md agAcsavcly dd peduc.d p'lducrion sldds morc opidly r\an y. part<ai.

Gdcvc er ar (19r3) 
'cponcd 

. prcsrssivc decrcase i. tillcrins clpaciry afier gozins

ofrrb$sutrdcrsolrnccond,uon. Illfcrtmp& Korl(ltea)obscrvcd (d;ccdrilhr

nwbes by clipping vegctativ. pans ofurc Japddc brome. Cr6t.d whedgrass is $
oursr$dnis qrnrrlc ol! grrss spccics thlt rillcrs lro,iiscty folio*ins'lcfotiarion

(Dahl, 1995). Rltcs of tiucr grewrh on dcfoli.red ple|s my @4ionally cxcccd

lhose ofron-d.lolioicd plant!, In cqrcd whcargross, grorcd ritlcB hrd highcr rctativc

g@wth hcs wh6 groih8 @!trEd p.ior to imcoodc elonsarion in the spring lh.tr

tillcB oI tun-slozcd pldts (Briskc & Richards, 1995). Th€ Esulc wcre partty berrer

as coopdcd to coDkol a rbec plets m.y bave adaFadon 10 grcw udq salinc

condirioff. Morcov$ rolcdncc meh i.n facilitatcs growlh whit..voidancc

cchuisD rcduc6 tnc pob$jlity d scvqityolpturr dctolirrion/salinity whitc

gdznrg/$ltuity Gistrne i3 thc rcl ivc $itiry ol plaDb b suNivc ghzing und$

s litrc conditiors, rt isob&rvcd tlr rtrcrc w$ ! oonbinnrion of lic rwo comt nonrs

i.c, 
'q{ison* 

n&l lol*ucd. Shh & Nnoki (2002) eDo.rcd rhrl NrCtrcduccd rhc

rclariec gowth in,4, yel,,tria,a ligoificanrly. Mansk(2005) st tcd that atte!

.lcfoliotion c$boxylu Jctivity incr6$ ir plols t$otinctudc in@lsdrotcotCO,

conductanc.and.arbohydar.sbag..



c. f,fi.ci on bdg[r

Thc srcwLh olcNh plnnt wis nolc! ir caoh ofrlic rfc.hcntc0ch ronrh.-fLrs

data intn 6n!sl 6llm ofTlblc 10 is thc hogbl of rhc pldts and 3 monl,br. Tltc

rhirrM'uol nn is rlr su!r ol rlr IcrsrlN utrr nncllnlu nuihs,'l1ludr(r irr Mr

@lum is drc su6 of rhc lcnSth cui alicr two months plus $e length on lhc 3^' month

wlilcrlNdlt. nr Mr uohrrr i3 rbc lcDsrl,, 
'cithl 

(ctrr) ! ncr $4c . 
'orlhs.

Trble 10, Eff@ts ofvarious lev€lsddinrcflalsofclippingon thc lvcoge hcightGnt
or fice g6cs unde. salinc @nditions, Each nluc is . mEn of 5 rcplicdcs qilh five

MI

3 139 ll0 u5
l0 51 205 ll0 69
I5 62 t21

b. Dichanthiun unulotm
5 65 119 lt0 85

t0 57 l5l lt0 (l
l5 62 l4l 89 63

5 104 t38 u3 86
l0 85 122 t04 8l
l5 t0l l]5 ll9 84

M'' one nonth, M| vonondb; [1r= L\'ce nondE C= Con$ol

Th. d.t! cl@ly shos thlr virh dE montbly cutting rhc total growtb ofrhc pldts

hrvo i,rcrcuscd. lior l]o/r'io.r/orr pa,tui.|, thc rotrl g'owlh lviUr nrorthly cutlin! $rN rhc

hi8h6t in all lhc ln@ l€wls of@6ng in thci. spcclivc catcgorid. ln M I catcgory, tnc



sowtlr incrcascd witb the inc!.6e in rhc l.vels ofcuning from 5cm to l0 cd but tncn falk

at the l5 cm l@cl of @ttiog. in M, tbe grcwrt irc@.d at ibe I J m level of cufting and

Mr iD lhe go*th d.css.d at l5 m level ol cutting. Thc .fibt ofrhe salt wd also seen

on cdnpriry thc Mr dara sirh rh. plan6 in th. @nn!l grelps of och et gory, The

srcw$ h nighcr $or dic control group.

b Dicto"rhiun tu"vlatM dE roral grc*rh for locm ldct w6 g@tcr thnn lhar

arbiDcd at5 cm dnd l5 cm lcvcl ofcultings,  tMr lcvct, tlrc sowlh fnlts wift ilcrcisc itr

thDlcvolsoaculrirg iurs.nr ro t5cnr,lrrMrDt l{, 5c$ tcvct wN nE liSlr0s(.

Fot Pahi.r a latale,t\Eene rrcnd w6 obscrvcd. Tbc tototgrowrh wd

aerlcrh M' lbllowqlbyMr,nrcroun g rw.h aorS onr Mr, M:nnd Mr irrtrchigrcsr

follovcd hy 15 cm, This sho$ lrlar rhe cutring dod afiqct rlE toral grc*rh. Funnd, thc

culti'rg !t 5cm lcvqlmd 15 cd lcvcls alnrst hsd drc strmc cncct,llilia & Orodhd(l{)tr)

slircJ d prutcction lroni lDuvy g@ios for50 ycrN did.or rcsutr in uny signifion!

!'orcusc n1 hcisht of O.,r,rcn,aiiL{ cotrlD ad ro ottErDtorrs.

Salt ions dlret rhc growrh higt conccnFation of N!+ ioB in rhc snlinc soil

dccrcascs tbe upt*c of M8+{ lnd c.++ in plets, M8++ is the ltructunt comporcnt ol.

chlorophyU od C.+ k th. cclt {att compondr. Th. dcficic.cy of Ms+ and ca+

will dlfel grcwll ofthcse planr scvcrcly (Shah,,4t,2004), wtrich mny bc gctrctic

ahsugh s.lt scrcdng mcchanism, Ca+ is m imponant pan of rhc merincm.ric ccls

and its dcclinc will donnitely impan glowth. Thc fitrdiiss asrcc wirt r.rifcfkonp &



Klrl (1999) wbo ob*ddl rcduced lesfhcights by clipping vegc€tive p.c ofthc

Japrn6c brcmc. RcducinS stubblc hciglt from 150 mn ro ?5 nh on r biwcckly

lrcqucncyrcduccdhcrb.sc.IncMsinsrrcqkncyolcliptinsdidnotgcncnllynrTcct

lotal biomass. Somc innorcac.nc* wcic prcdlccd wilhcvcn thc most scvcrc clipdng

-rhc fitrdinss disrgN snh dDsc orKcns ( 1990) wl'o lound r.duad plDr hciait.

lotr8lh ol culrN rlld trlo$.r ofouhns pf tknn ii,,1rlr4,.r,?x y,rrii ih srlirr

envionmots. Sinjl6l, Faln*tock & Dcrling (2000) slso found rcduction h shml

ond lcof lcngth ofrb,u 6 rp,r.4 tus &4 Ptcutlorcegre,ia spictr. under graing,

ClipDingthc pl.nt nrcrcas ttc silrorylorc ucLivity. CO: condlctdnca by lcnvcs

inct!:s Gulling in @np.catory photosy4th4is (Carbobydatc pool). Ancr

clirDirsnrircru[ rlrt l]owirra towuds thc rru$ of0xilhry buds uod nrcrsrsollr |'!.tc

of l6f replMcnt md .Btablishing th. pbotosFrb.tic ep.ciry of rhe clippcd a@

by the daclopmcnt ofpholosynrletic tissucs. Sah tolcrant plarts cxract pir.! fom

lhc saline soil and src not hsmcd- Dcfoliitioo Fdu6 lranspiBtioml arca ol rhc planl

lbrt conscrycs soilmoisturc for longcrpdod oftjmc (Biosalinily Aworcncss Pojcct,

2004). Ar sbtcd by Pate6on & Sim (2000) that dcfoliation crc

rlalionslip. TIlc uprc. lculy prn of drc phnt which wN a sourcc ol food fonnrtiotr

b@dmc a stobg sink dd now ol nuaicnts ir continlcd frem othcr pads ot tlD plrnt

!s lhc placB injury are convcned inro ncrist rutic rceions wirh enc of activc cell



division, *ll colargcmcnl sndcell diflcrcntintion. Ior .ll ll$c cclh rood is nccdcd

and in rhis way thc losl parts a& rcScncratcd, Potential ncch.nisos coht'buting to

cmpdsiory pholosynllGis includc ir@cd qrboryle edvity, inddscd lqf

conduct n . ro CO, rnd a d€ftd. in f@dback ilhibilion incrcaing th. sink r@ngtb

(Bdske,200a). Thsc findiDgs arc in.onfornity with the findings ofBisht & Gupta

(1988),Machado&Nune(1989).Ctui&Bortbtu(1991), Hill (1991)aM

Mullahcy 
"r 

da ( l9t l) who on rhc bdis ofthcir findings havc rccomnddcd

sinuht d aruzirg &0hniqn6 fo. thc cvdlurtiln of kotical gr8s$. Trilici & Orodho

(1939) hod concludcd tlsr plobcrion liom hcavy gruin8 fof 50 y.ns did not rcsult i.

my sisnificst incr@c in tbc h.i,*r of O, hthennotds @6pt d with othd phnc

and n had no sig.ifcot .{t4r otr GUdcc or lie n contcnt in lae6 or stcn, Sinilar

wcrc lhe @sulk oiDavics & Enns (1990), Thcy exphined the caN6 of fist*

rcsrowth ane. curtio& cosslovc ed whitc (1990) @rcludcd rhar rhis could bc thc

sull of a g@cr numbcr ofl)* sh@ts @dy to begjn Erowrh, dqpitc somc of thc

ncw slrms bcinS dnmnscd by srding- Aeordins to Morison & Reldc ( 1995)

dcfo I irlion enb anc 6 th e 6te of photosynthesh .nd thus givos better Esulh.

d. Itflcct on frcsl' wrlgl't

Fch *cisl s wcrc likcn with ci.[ cu(ins. Thc wcighlr ordE M 
' 
otcginy

wcrc summcd uD lbr thc rlrruc cudrss llkcn on 
'nontl 

ybasis, Sinilorly, l[c wcish8 of

M, wcc summcd u!. Data on frcsh *cightcan be s@n in Toble I I



1hcfrcshwcighrsofihcgrrss$,dq,cndingonthcgrowrhofcich$pccicshad

aho nrcNd tor rcspcctivc stqi6 wnh E cu(iDg.\. ptotrrs ctintcd cvcry ,nonrlr

incrclsd frcab wciShts. Tbc rotrt fr.sh\9.iebr of Bothri@hloa pd,&r4 wiih montbly

cutting {d the high6t in lll ihe thr lcv.ts of cuninS in thcir rcspetivc catcgorics

(Tablc I D, ln M I trcalnent, rh. frsh wciSnt dcqcasd with th. indesc in rhe levels

Toble I L Efiecls of vlrious levols and intcryals of clipping on tbc frcsh weighrs
(smmt of tl)re grcs. Eaclr volue is a nqr of 5 rcplicates with five planrs ech -

CIiDinElntcddlg
c

. n R.thrl4hlor partu:,!
5 231 t32
t0 t62 I]J '12

l5 t60 t24 t48

242
l0 t22 202 It1 266
t5 r58 188 80

t2lt
0 |l7

l5 ti4 98 t5t
c= conkol, M,- onc nodrh; M;= rw;;6nthq M,=-iGnonrhi

to 15 cn-This lrcnd is, howcvcr, difcrc inM1ir incrcased indinM1iti6l
dqMsed and thcn inqeacd wirh tbe bighd leveh ofcurhs.



In Dichabthiun annulatun the total f6h wcights fo! locn level of cudng

ws 8@rc. Dtr 5 ond r 5 cm rcvcl ofcuuitrs. At M, tcvcl thc fah veisls wnr drc

lcveh ofcuitingflom5cmto 15 cm,d.crcased t0cm md l5 cm. Similarty, atMr

lhc wcighrs dccrdcd with incMe in thc lcvets of cuning trcm 5 to | 5 ch, Octcrby

./ 4/, (2001) s!nldutddfoli ionodj$ls{hcbiorr$srndyicldporchiirtoflhccrorr.

Fat Paaicrm a,tidotal.,lE M tr6d ws s6. Ttc tobr 66h ycidr 
'n 

thc

paiod ofdrrce Fontbs is gr.0L. io Mr fouowed by M, and Mr, Thc totlt flesh

wcights for I co .r M r, M: Md M, is rhc hislcs. tollowcd by I J cm. Thc SoEd in

rhc fGh wciSb$ It rhc somc. This sho% dlat thc clippinc doca lrfar rh. torrl

grcwth lr ld4h/ h.ighE ed thu tho nsb wcighr! of llc clippld fotioac, Accoding

10 (FEncois & Mam, I999) roxic iotu in the rhiasphcrc arc buil!-up iniria|ycoscs

'njury 
to Dlant rootsi and lhctr thcirgr.dual a@umutdrjon in thc.qial Darrj rcsutls in

havy d.naee to plet mcr.bolisd, rcducing gtuwrh and yicld, Injury ro lcae6 duc ro

cxccrr rohccunnrldion nright bcu i tMlnnt tircd,corlro ing ltE ttolh wotghr.

 cardnrs b wlli{ (200{) s inity rcdnccs warg contcnt and wnrcr polcnrirt of

Ioivcs,ind wlDr wdtcr h notdv!ilablc r|t planl loscs its frcsh pcisht.,^odu,i/ &

Ctgso 0 98r) suggGrcd rhAl lo incq* thc dry m4s yictd swlrds shoutd bc cut

modcrutcly to n hciSlit of 4cn1.



A.@rdi.s to sal*n & c.ll (1992) .fiq d.foli6ri"a chryMPoaon

aschen ond qnboPoSonjaw.r,a.6dthcshootbiom$sof C,,rNop,san auch. va

horc in a rou w@lc inl.Nal tho CtntbopoqonJiawt,a.ttd-

Th€ dry wcielts havc dre enc ircnd s in $c frc6h wcights. The dry wcighls

d.pending on th. goeth of th. pldts also inct4ed wid tbc n quhcy of cudngs

(Tlulc l2). As *ith lbe moDthly curnrg $c !ot!l giowth oflhc plAnts had incNdscd,

thc dry wcigltls dl$ inl::6cd. I n Aoturiochloo pertBd rhc r.ral dry wcishr wiill

Donthly cudng wN thc hignd i,r all drc thrcc loecle of cudrg inlhcirrcsp.ctivc

.otcgo.i6, Do d!ar(2004) ctrld lnot in rhc pottc sofplmb rccponrc b clippins rrc

sticuie{ sDeific, dnd dcpcnd on nootrologicrl chlnclc6 of spc.i*, Clirrping h&l lilllc

cnccL\on bionNs rllocotion illCtwhtN cr.ul.nh6i]nowcvct..ool{oisht fr&ri(tl

in@cd wi$ inci@ing .lipping frcqumcy. Whil. Nrn6t .vlihbility od clitping

ll{ucdcy bd Do iltlucncc on l6fcurbon corccntrrtion 0r hnrvcst, botb otr|[r

incrc$cd lqfnitrcgen conccnhation, dnd h6e rcduccd leafC/N Etio.'rnc niSh

conccotraiion ofNa+ or K+ iotu in rhe saline eil dsra3e th. uptake of Mg++ ions

which slop mo.y Mctiou to get compl.tcd s Mg+ combins wiih ATP to fuNtion

in moy @clions. Mg* activlre nany cnzyms nccdcd in phot6ynth*is- Morcov€r it

is on impondr alcmor of chlorcphyll mol@ule, So th. poc*s of carbohydErcs

lomdon will del6eJlrops altogcthci So $c fr6h and dry wcights may dccrcNc



unlc$ rherc is ldlptalion o! tol.mcc cffdcr bc..Bc of rh. gcDe for tolerane ro

s.linity. S.k lolcrot plon$ dtr.ct wat$ from rhc solry.rca or sccErc shs lhrouSh

Tlbl. l2 Efidls of varioq ld.ls and intcmli of clipping on drc dry e.ights Groms)
or th@c g|a5g undq sdinc 6ditioG, Each v.luc ir a n.e of 5 rcpliGrcs wnh nvc

E!ep!!r b!!ry!'l!
c M,

5 80
t0 l3l 8o 6a 22

t20 !9
6, Dkt nthtw qnul.tu,l

65 30
t0 70 53 26
l5 l|4

5 133 l8 26
t0 139 43 l9 29
t5 t21 tl t8 l!

M r- onc homh; M:- two horthii Mr= rh@ nonrhs, C- Conrrcl
hMtctr.8oryolBothriocll@?.tr4., th. dry wciSl incea.d with dE

niceNc ni s lwck of cudrg liun Jc lo l0cmbutthcndcclircdotdrc |5cmlcvcl

olcuunrs, Thc sunE tto ws lccn h M: rnd in Mj crlcgoracs llD dry wcjSh

ln Dich4d u,, ahnul4tud' rlB rolol dry wcigl forlocnwsle$rllrn5c'n

sd 15 cd ldclsofcurting, L Mr sd Mr lcvcl, thc dry wcighb fslb*ith incrqsc in

rhc lovcl3 of clltnlg fom 5cn lo l0cm, bur incrc.rcd 3t 15 cm.



Fot Puticun ant lotale,n\crot^l dry wcishr was grc.tcr in Ml follo{cd by Mr

Thc rotlldry wcisbr lor 5 cd ot Mr, M: ond M3 ws lhc highcst followed by l5 c6.

Thi! showcd thal rhe qulting 1106 dfcct $. dry mds prcduqlion. The findings age

with thN of HodAson ( 1990) wbo Fponcd in l6cd dry ecigbt {iih i.c...sing nte

of dcfoliarion. Brink ( 1995) studicd tbc gowlh bd morphology of philc clovcr .nd

sugg*lcd tnat ctosc defolialio! of wbite clovcr during lhc summcr and autlmn was

dctrimcnhl to pldr sldival. A@.diss !o (Fnncois & Mds, 1999). chansca in ionic

stdls ol ar4. Iclvcs nrc cruciol to adjldgc $c sus&nitrcc of Lhc activc phorolvnlhctic

.anopy io giving higner dry mltter yicld.

Thc dlll nr Trblo l3 ir icrlcs thlt Lhc roor lcngih iiclc{scd wnn thc cliPPins

l€v.l ud ftequency of cufiing in *b speciA.

ln Rdhriochlon tc s46. tool l68lls der6*d whilc moYing horircnbllv

lio Mr lo Mr ir lfu 5 ont rnd l0 ! lcvcls olclrtirrg l lowovur nr I5 cnr lcvol ol'

culting, lhe lenclhs incrcascd fron Mr to Mr.in M, lhe l€nglh incrcas€d at I 5 cm ldel

i. M |. 14 M, lhc lenglh d.eas€d from 5 cm ldel lo l0 cm l.vcl &d rho i.c@e4 al

15 cm lcvcl,in Mr, thc lcnaths incMcd codinuously fom 5 cm to l5 cm lcvclsol



Tablc 13. Effccts of varios lcvels aDd inteflals ot clipping on thc rcot lcngtb (cm) of
tlncc gassca uDdcrlulinc coDdiLions. Each vallc h o mcir of5 rcplicntcs wnh livc

C|ppinglntedals
c MI

37 ll
35

I5 29 30 42 50

b. Dichuthiun @nutatw"
36 J5 36 J9

l0 33 l8
t5 58 48 54 55

. P-o"ia. o*aoat"

30 t1 33

t5 55 39

N.ir*=ff-ffiC'. M-i v;;; "r.fr;lia* Fonths c- conhr

b Dichanthiun annul4ntn,rh.l.igth incrcsed fiom M I to Mr ar I 5 cm levels

otctrttirrg,qhilcat lOcfl lcvclsofcutting nosigtrilicanrdifcrcnccswcrcrhcr! Whcn

leveh of cunings inc@sd fon 5cn to l5cn, n wd obscded that rcol lcngih

nrcrursud !L uNh cudrs nrlconl (llblc l3)

rn Pa athanti,lotalc,]c,1cLngJhs dcccNcd frcm M,lo M3wbilc witb iicrusing lho

hciSl ofllippins lcvcl rhcrc wts on incrc.ic in!Eootlqnsths 'fbonrtoD lDd

Mirr.rd (r 996) wo*ctt on fGrtr gtovinssp@Gs Lotint Pqenns od slower sDwer

/'dnrd sr.cics, which diftced inrclation to thcrotcofrccovcryofthc lost ptrns duc

b(lclblirriotr 0nd ro{r lctrslh srlucnr &Cill(ll)92)chnncd thntdcli'li nnr rlrc' 4

wccks inlcNal pGluccd nore rcot biomds in CID^'Poaon d!'/teri lhm In



Ct,tbopo|o, jawthac6o Metn ( 1999) foud rhlr rcl'livc rcol wciShr i'crcscd

unds elin @ftlnion !s compa!.d lo @ ol. Aftdondo & Johnson ( 

' 

998)

€valu61ed thc innucncc of clippin8 on root lcngrn of 3 lsgc Srasscs round fial

sp@inc tut l6gth it srlret dd Whifrar d4rcscd thFleh rinc whil' chalsnss

did no! dlibit chary.s in sPccific @t ldgth lhrcldr tinc un&r thc iofllo@ of

I, Eflecl on Frdt wclg|lri ofrcots

Daio on frcslr weishls of r@!5 qn bc s6n in Tablc | 4'

Tlblc | 4: Erfc@ of vuiout l*h sd Inrcrtls of clippma on llc fr6h wrighB of

-lii.rir'iii'1i* "i'"*, 
*'r* $rr'tc condxion' Blch sLc is o mcon or 5 rcnric,rcs

I^Bohn@hl@ P. @ thc ftEh Fighli of @rs irc@'d iom Mr to M2

tnc! de(sscd at Mr in all levels of cuttings ln vcrrrBllv ddwnwdd movcmcn(

b- Dltd hiu ruul@

-. 
Po"i%n artido@le

*lM-itr Mr-rw=*;G; fr -Cmonrhs c= con@r



how.vq, th. wcigbt d.c@*d for M, aid M,

at 15 cm lev.ls of cliPping ln Mr' $c we,glt

&on 5 @ to l0 cd dd lh.n ircrcGcd

tleclircd at 5 cn lev.l cooparcd to l0

Fot Dtchanthtun annubtun' tlg f6h weidt of roois dc"cded ar 5 cm

ldcls frod M I to Mr all l.vels ofclippin& I' do*nw'rd novm@L lh' fi€sh

Bcish$d&.cascd inMr fronr 5 6lo 15cd lcvcls Howcvcr' in Mr$'wqsxt

dmreosed rt lO cn hvels and in ML it jncrcsed fron 5 to l0 ch levcls and fi cn

b Pentan antt.lotule,iE nsl\ woiShr of t@!r !t Mt r 5 wG noN $6 ilrc

othd plsB.ofthc othcr dontioc or otb'r lcvcls tn doMwtd movcmcnt' i e fon

5n to locm, tbe wi8hts d.cced i' Mr sd Mr tnd thc' inc@scd at l5cm but in

M, lhc nBh wciehls of r@t inMcd nom 5cF to lsd'

n. EIt ct on tbe drY w€ights of rcols

Dda on diy wcigllll of r@B can be sec! in Tablc 15

I^ Bon,riochlo4 PclMa rh' \\eigh|s dccrcalcd from M I to Mr al all lcvch tnd

i$cdals of clpping! i eNlls dccpl l0cmlevet wlr@ it incrc$cd'

'ln c sc ol DicttuthnttunMktLlr', thc dry sDighls ut 5 cnr lcvcLolruLlnrs!1

ML rN lilhcat thutr lnvolhct lcvcls ot du!'tion olourlings whitc ar l0 cm lnd I5 c'n

lcvols olcultinA, lhc wciShls incrcosc't oontinuouslv fom M' to M1



ln Panifu anlilotale, w,ricallv downwnrd oovcmoi rrom 5 cn to I0 cn

howcvq, showcd thar the dry weiShls decrcdcd in M I and in M, ond inclc6ed at I 5

cm lev.l i. M I In Mr, th€ dry weights ded'as'd al I O cn lcvcl and th'n incte'scd At

Tabtc lt, Efi*ls ofvarious lcvcls ed inLcryal ofclr'I inA on thc dryterghts (gnt

"iJ"" 
r1'*. s""* -o".aline condrrotu E&hvalue$ameanor5

rcolicatcs with livc Pldls @b

-fi;,,',rl'*, c- c,rt-ldsNir': M'- '*. rurrN;

b. Dichaahiun aanlolY4

-Panian 

addahLe



!. Ettcl or suntvrl ratq .vengc rudb.t of br.lchs .!d ferrs' hclght

D.b d sudiv.l Etc, avehSc nunbd of bmcncs, @d 
'vdage 

hciSht of /i'id

rariw pla,6 under wlious levels of salinity cd be scm in Tahl' l6

T.blc 16. Eficorsofvorious lcvck of Nrcl (dsm_') soliniatiotr on ovctagc pl l
stltrtl ot tticia snttw. Each v.hc is mcln or s ploD!3

Dob indiotc llc srtinizrion cf4t on lYoma' plmt swiv'l of /lcia ra'iw Thc

sudivrl ntc dccr.scd widi th. incrssing salinirv lev'l Avo$ ( 1994) rcportcd that

s@ds af Cossia acutilolio 4et. tiSbly tolcrant to salinitv and it Scminarcd well bul lhc

edival ofyoug Plet d{t total pod yield w6 siSnificetlv Educed in stlinc soil

Dat on lh. cficct of sglinitv on thc aunber ofbonch6 of 
'/icia 

satim srso

indiculc th.t thc numl*r of broncbcs dectolscd wiln lhc incrcdsing lclcl ofsalinitv

Monlcs ct 4l (|993) rcportcd dccrcascd vicld'bnnching'nd siliqudph in ata'r"1r

.io'a@ and iNi8nitiont cllccts on IOOO sc'd wcislt and sccS/siliqua lndcr nris4el

salinc wat r. Simihrly, data o. the ovc6gc numbc' and aveagc lcngths (cn) of 
'/sn

rd,i14 irrdicdcd thc sdinizAtion clt@i.

Aveuse No, ofbdnchcs



whict thc {ci8nt of thc r@! is afr@ted

b. rErcc( otr lrcsff lnd dry sclsltror r'rcie $tiw

Dd! on tho cilct ofsalinity orr tircsh wcigbt or,/lzu s4!!vz ir givcn i! Tiblc l7

Talrlc l?, E{T@b ot various lcvcls ofNacl (dsm r) s.li.izldon on lrcsn 'd dry wcirht
(gus) ol tAr rortrd. Erch v{luc is can of 5 Dlrn$

Bocmerdl. {1994)shtcdthatin,/4ricadr6rheplantheigi,numbcrof

sccd ond pod per plant dccrcs€d wnik, fonnltion ofsiliquaandsecd nuing wns

dchy€d wirhelinily abovc6.0dsmr. Hmad! & ElEndv (1994) aponcd tqlued

sowrh ralc t/iciarra Sown in pot! udct hcrcasing soil srlionv uP to 160 n1M Nicl'

Zahcd d dt ( 1994) rcpo.lqd r.\!l sllinity h6 Ftatdins eficct o! shoot lengh of 
'/ri"

./tra Bedgctr ri dr ( 1998) d4onstmtcd tlbt dcfolirrion Erulbd in rcduced

corbobydotc contenl i. Mis in 8jltsses i e Bothriachloa 
^nd 

Dichdnthiun bcc'ltse 6l

5 l0 15

!0.18 I t.94 10.50 8_?')

3.26 4,0J

Dala itr T.bb r? indicatc rbc sdi;iArion effc't duc ro which lhc &esh 6 well

N lhc dry wcight.lccto$cd wilh iocrqasc in thc lcvelofsalinitv Alonsocrul (1999)

stEtcd that fonac prodlclion d4Mcd in sslinc cnvnom'nts' Bhani & Singh (1994)

claimed thal tt ld.tition of 2 md l0 EC NaCt to lh. nurieir 6'dia inc'@'d lhe l'dr

frsh wcigbr ond dty wcight in Scranun i,tticM



o Efcct on lcrgth of rcots, fr6h .d dry weighls of rooc of v,.id rdnw,

Dahon the et.4is ofvadous levck ofs.liniation on th.length ofrools, f.esh and

dry wcights ot @ts of hcu r"t!x is giv.n in Tabl. l8

Table t S.EIfets of v.lous lcvels ol eliniztion on thc lcnet of tmts freh and dry

wciglld oaootsof /ia" r!.tw

SrlinnydS4l
5 l0 It

2,1,6 28.0 22.6 19.8

F6hwcirhoarcok Gmt Lt2
Dry wcisht ofrools {gos)

Ds.i in Tablc indicatc tn. sliniatio. crcct o. thc @B lko Tic lssth ol

m!3 de@4 wih rh. In@ing ldcl of 3.li!tv. z.hq et tr(1994) rcponcd |hat

rcriniry ha3 Frordina .fc.t on rcor l n$h oI l2t ldltba-

Similall, thc fr6h sd dry v€ights have nlso ban afielcd wi$ lhe i'c!*se N

lcvcl of3nlinity- Bh.ni & Sineh (1994) claimed tbat thc adcition of2 and l0 EC NaCl

b th. DUkiDnt nicdi! sligl(ly dsrqscd dN liuh wcidtolLlc rools oflb4'x'r

n'lit, qhi,Zri|aat ct al. (r\)94) |cootLctl tb srlnrilvhdsrctrrdingcllccronruol

frcsh N vcll ri nry w.isnl of 
'/zdld'l



STATISTICAI r\NALYS$

For rhc pnrps. of infcrene, ANOVA was cadied our in tep6t of rhc abovc_

mentioned dala with tbe helPofMinnab ptogranmc. R€sulls ate prcsentcd in thc

followiog nanner. Url6s othc isc slatcd thc tem grcup in the subs.qu.nt Pagcs

alwoys m€n M,, Mr, Mr and lcvels om lrcighrolclippins.

Tablc I9- ANOVA rcaulll lor tnc study ot gowth in heishl (cm) ot Bothrio.hlbd

Gcncr.l Lincd Modcl: Eeieht vcBus Croup, tf,vcl

 nrlyiis of vnnancc ror Ilr,shl using A,lu{cJ SS rot Tclts

-3 9. ?50

-13.500
16.000

18,343,13?

2.562



!ea.l squar.! L6&. !o!

crouF

M1
M1
t42
tr2

110.25

91.24

3,137

6.275

6.275

Frcm rhc ANOVA Tlblc,lhc valuo ofP P<0 001) oI int@ction GrcuP

(Control,MrMnMt$.tt vcl! (5@, I ocn, l5cm) sho$ thlt thcrc is a si$ilicanr

nncruclion bctwccn Ororne Nd l,ovcls litrLlDnNo, P<0 001 olOolp3and l'vrls

show th Uemlin cfTccrl olcouDs md kvcls orc lls si8nifi@! Tlrc mcutr hcisn(

ol Botlu ioclttod wrtusu nt Nl\ (C rou!) ull locm (t vol)*s205'{hich is vltvhish

l|ran o$cr inkBcrion of Grcups ad kvols. So thc h.Lglt of Aod'iochloa pettao tr



cnnina ed *linity lael of t ocm whh cuning dudrid of onc monlh (M r) is much

hishcr tha otho dning and $linity ldch with dif€ml dwtioG. ThBe nndinss

havc h.cn nisllight d in ih. FiguF

Thc si8nifi6t irlcdctid i5 indiot d hy thc ldk olPdllclim ofthc lins

on 
'nr@tion 

Fis, t sho$ dEr rbc md hcishr ol ao''fl@n/@ P'l'6e is 8rcatcr at

curiing &d solinity lcv.l or I ocm &d Lhe cuni4 duadon of on' mnth (M D Tbus

t\.totglt ot Bothrtochloa Pqtts tn dttiog ldcl lom with on'-month dw$on

incrcsscd th6 olhd int.tutioN F!@ bottni@l Poi of vi*' @ttitr8 of g6s6 on

monthly bars !r locn levclt g8.rcd thc nte ofcomp'nsltorv phorosvnth6is

Fig,l. T[c intcoctiotu of grouPs 6d levqb fo! nciglt of lor'ri@lr@ r'erral



Aultingi. Meufetu4 of nore cebobldst$ &d thcn &cumllation in thc storage

rissu.s. Cell division ald oldgcmqt poess wo spccded up !t thc mcrislm

r.giotu. As E r6uit incrcded grc*rn ratc ed g.c.td h.relt w$ found which

indicoicdrh Mr - r 0 w.s llrc b*r nsdcnr lor Bothti.chlaa perttsa.

Tdblq 20. ANOVA r6ulE for 6c atudy of gowth jn h.i8ht (cn) of Dicha1thiun

1213.3 1213.3

T



240

124

MT

M2

L.!.. Sqrrr6 Mcrnt lor

M2
x3

139

35

M2

M2

!t3
M3

h thc abov. ANOvA'Iablq thc vatue ofP of intc@tion Grcup (Contol' M I'

Mr rL) and krcls (5cn, locdt, lscn) is o l8?(F0.00I), which sbo\t |ilat lhcE rs



s i$igniilcanl int€nciion bct*en Grcup! dd kvels, So thde is .o intcncrion

cft@r ol GrelF md ravcb on Dictunnriu,h atuutdtun pl6r Ming rtut lhc crcct

ofarcup and lcvcl is indcpcbdcnt. IudncmDlq P=o. 128 (P>0.001) of lrvck sbow

rhrr r.!.8 h qn isisninc.nt ditlcMce b.iwcc! Lcveh (5cm, locn, l5cm) m6s. So

tlc .f@t of cuttrng ld.fs ofDtirrtuthiun annulatun pl6r is iNrg,iliol. Also thc

P=0.000 (P<0.0 D ofcroup! (CooEol, Mr, Mr, Mr, sho* th.t th.E h sisnilicanr

difletu€ bchlan the n @, so cuttirg l.v€l &d Eequdcy .ffer on thc

Dichd un &nutatud ph &s oncr two.rd thc nonths is sisrifiqt But lhc

m.an n ighr of Dichanthium .n rid,lr pl&t .Aer cuninS onc monlh (MD is 143,

{hich ie hlrlEr tno thc cuulns oftwo or lhrcc mon$c (Mr o. Mt. For rur$cr

cl.t {tion, .hc GulB c$ b. .M ir th. Fig.2.

lK

Fig, 2. Thc inrcracdons of gtoup! md lcvcls for neiglt of D,c/'onthiun annulatun



frg 2 sho*s $$ th. in!.@qon cr*t of Crcups tnd Ldcls on Drclarrrr!,a

clle$ Dlor ol Gouns ind trvck sc1,ihrcly os show in FiS l

/u!ra&4 pllnt hcishl is isisnili@nr, which n.ans th.t thc crcd ofcreups and

livels on Diehanthiu,n annrlatut plet hcight is ind€Pcndcnl. So w. construct Mdnr

Fig,3 M.j. cff@6 Plot - data nc6t for hcight

Th. .bov. Figind.p.nd.nrly shows thc main .ff@r of Gop. &d tcvels on

Dich@thiM .Nulatud pl6r'fhe Figshows lh.t th€ do hcight of Di.ha"thiun

arnrla/rz plrnt at dilteDnt level is insigriftcan! meaninS thal tlev havc same meon at

5cm,locm and |5cm cutting&dsali tylcvck. And tbcmea! \Ei'gjiofDichaithiur

4ndarlr pLlt .t <lifr.dt Grcups is sigifi@! showing th.t lhc man hcigh of

Di.hdithiun annulatun el,ttis dillcrcnt !,ld cltting ofonc mo h' r*o non$s ed



thrcc montls, But mcN hciSht ot Dichartltiun annullttt$ pllnt ullct oultlog ol onc

Eonth is 143, which is higher thd the cutting .fter two bd tbrce months

'Iable 2l , ANOVA rcsulh fot thc study of gloq,ll in hci8hl (cn, at Ponicutn antittotdt'

General Llnear Model: Hel

olVariancc for Hdgl't, using

DF s@ ss  diss 
^!iMs

0.13 0.053

M2

3.583

4,141



M2
M3

s.913

110.25

85,00
101.00

2

M1

$2
M2

M3

M3

A@ordins to thc ANOVAfablcdEvdluc ofP of inr$'ctioo Croup (Contrcl

M,, Mr, Mt dd Lcvch (5d, I ocm, l5cn) is o.?55(P{ 001)' vhich shows inal th'rc

is d isigniti@t int@tion bctw@ Cdlps sd t vcls so t!@ k tu 
'nr'@t'on

cltcct ofctoups ond kvcrs on Ponicrm dnti.lotale pla t whi'h mcans that rho cflcct

ofsoup lnd tcvel is itulep.ndcnt FudmnoE, P-O OIO (P<0 05) of lw'ls show thal

th@ is a signiliant .tifercnce between Lcv.ls (5cm, l0cn, lscn) means So lhc cffect

of cutling lcvcts of Pa,i@d a,lidorale plet is signiliwr ar 5% ldel of significont



P-0.000 (P<.0l) of coups (contol, M L M,,Mt, whhh b also show that dErc is

significant dif€rcncc bctwcen ncss. So cuttiry lcvel cff4ts in rhc Panicun antaotate

pfanr dta onc. rwo sd thG notthe n significdr Bli th. h@ lelgn of P"ieh

.,ridor4le pldl dfi.r ofiiog on nonth (MD is 143' which is hiShd ihtn the cutting

d.d salinity ort{o o. thre mo.rh 0vI1 or Mt

For turths elabonrion, th. Bllc havc bc.n show! in lhc Fis 4'

FG7i66iiiii ptot - oata mcuns tor t'eiettt

TIF insignific.nt intcnction 
's 

indicatcd bv tnc l'ck of DaFllclism of the lincs on

inter&don Plot So FiS 4 sho*s thtt lh. ilte@tion 'ft"t 
otcrcups &d l'vels on

t'utic n Mtitkrdlc Dlat\r|cislt ie irlsisnifiouni, which ncdnt tlrut lhc cllccr orcolps



^ndt&r.le 
on Pa^icw d,tidotal. pl&t haight i5 independ@t So we consttuct Main

clIcct plor of Grcupe ud Irv.ls sapMt€lv s shown in Fig 5.

Fig 5 Moh oficcts PIot - dota mdn6 for hciSlt

Thc Fig 5 indctodotlv shows thc Min clT@t of Grcupc dd ldcls oi

Ponicmqt loul. plNL ll is clcar &at rhc rc'n hcigh! ofPu nitut onti'lotule Pll'\ar

ditrc6t lclcl is srgniliqnl' indicating thot lhey h'v' diffcMt m@ !t 5cd l0cm tnd

l5m @ning and saliniry l.vcls. And tno mqn height ofPazlcun dntidotak ptnr dr

diffcF CrcuPs is siStifisst, which nc.ns rlllt men hcidt of Panictn untilotuIc

pldt k diffqlnt dlq cuni.g * holh two lMtbs !!d rhc nonth! But mdn

tniA\r of P.nrtn anit<)bL plst aner .uttinS dd slinirv of onc monrh is l3 l 
' 

which

h bighcr li rhe culling of plant !fto wo and lht@ nonths

E'n



Toblc ?2 ANOVA Esulls for rlE stldy of stowrh in frcsh wcrEht(gontr) ol

Ieneral Linear ltloaet: Weisht versus GrouP' Level

T}?e levels Values
tixed 4 contlol M:
fixed 3 scm locm 15cm

Ar.lvsi! orV.rltncc for Wclgbl-I. lting Adiullcil SS ror T6ls
sourlc DF Scq ss Adl SS Adj Ms

3 36530 ? 36530 ? 12716'9
r-*.i a 3019.4 ,019.4 r5o9 t
6io"p. re""is . .. . a:.oj.s:l{ isrQle.p 11?3.o
ei'"i ae zitiz.o zozez o

F

2

M2

Control 10cm 40.133
conllol 15cn 26.033
MI 10cm -8.?33
Ml 15.m
x2 104 -2.331
M2 15cm 11 611

3.044

3.2Aa
5.23 0 -A 21 O

4,311 -0.54 0
4.311 - 1.69 0

3.4 9 0

-2,333
-7.243

.001

141
173



5,23 0

10.560

!{1
Mi:in"t-.5ii' j:i'il::i25ji2q:',lr]Fi-i:B!:q
u2 10cn 133.00 10,560
t42

M3

M3

A@rdiD8 to l[c @lrsis of vdi8@ (I$le 22) rtc {bc of P of inl@ction

Golp (Conirol, M,, M,, Mj) &d Irv.h (5ch, I ocn, l5cn) h 0.000(P<0 001).

which shows ihat thcE is a sienifidt interaction belweo Grcups and Levels.

Furtbcmorc, P<0,001 of Goups and Lcvcls indicate tnat main cffccLs of Groups and

lrvels @ .le si8liarcdt. Thc m@ fGh wcight ofrolrrio.r loa pert@ prd 
^r

M 
' 
(Goup) lnd 

'cm(l,vcl) 
is 23l,whict ir hider 1hd otltd intcrctaon or Grcup*

$d l,vqls. So rhc t6h wcight of Aohriochl@ pertBa pt6r at otting lcvcl of 56

with culting witlt one honrh (M,) is nuch highcr than odrd curtinS lcvels with

dircrdt dldtios. Tbis G in linc with 0r. study of Hodgsln (1990) in whicb he

Eponed ircB.d tiller d6ity dd morc l6f d@ wilh irc@ing nc of dcfoliation

in ,.026, Th. f!6h wcighr of ! pldt is midy beaw ot rhc nub,cnts sd ccll wall



comtitucnB. Thc allootion of photcftth0tc withiD gr!334 is coNistcntly allcrcd by

.d.foliadoL Flaible p.ttcm ofcatbon.llo@tion my inclle thc at oftcsr

Ephcddl 6d 6r.bli$in8 of orbotydFlc mduflcturiDg qp.city of glagi

wnich ie th. @mpens.lory photosl,nthqris, Ancr dcfoliation the lon-struciural

sftonyddtc.le @nEib$. d.ra)l {dorgoic irt d.di.r6 to tb. gowitrs poinE.

So thc fGh wciSht ofr,,/'ridrtou ?e,raa w Norc bcqc@ of monthly cuxing

{Briskc.2004).

E

Fi& 6llicstid plot - datt n@ fr eqhsddNtroi RotUi4cht a p"n*
Th. sieniIl@r inroddid L indio|ad by rh. tack ofpadl.lilm of thc linca

on iorcmdion !lot. craph llDes thot rhc mcm fsh weight of, ohno.htoa pen,n



plont is hieh at cuning lcv€l5cn a.d the cutling sii6 onc month (MD, So thc f!6h

||ddtt ol Batlviochloa pe wa ar cuuirg lcvol 5cn wilh onc-hontb duration

incr6ed norc rhd othd int@crions.

Table 21. ANOVA rcsllK lor tlE stldy of grcwth in frcsh w.i8hr ot Dichanthnn

Ccnd.l linear Mod.l Wcigbr vtrsu8 Group, Lcvel

Anrlysir olvrrirNe lor Wcighq ullng,{dlusred SS for Tgtj

DF

6!oqpleygl€-",ri:l16aq'0-pl1&c,!iggiil

0.326

r60.333

-11. O8

vt2

11,1?

11.1?
11.17

- 0.99

M1
M1
M2

N2



M2

M3

9.12\

9,121

105.67

ztt.67

M1

N2
M3
t3

15.?93

!3ij,l

Thc P value of int@ction Greup (CoDt'ol, Mr, I\42, Mt dd L€eels (5cm,

locm. lscn) is 0.000(P<0.001), whi.h sho$ tlrr rhw is a sisninc.nr ihrcrlcrion

betwccoGrouDs aDd L.!cls. fu(hcrN orc, l,<0.00 1 ofOoups rd Lcvcls iDdi lc

rnrL rhc nun' .iirri ol CrolF a'd L,vch !rc rlso siurifiqnt. l]'c nrclD arcslr

wci9tu.tDichanntiu anr"lua"n plarr at Mr (Goup) aid sco(Lcvcl) is 289gn:,

w[ic[ is high$ ftan o s inlctutioG of Goups and trvels, So lhc f6fi wciSl ot'



Didbnthiun annuLhn p|dt at 5m cutting lw.l with thr.c-tunth (Mt duntion h

huch highc! thn otbq @!irg l@k witb diffc@r dunrionl' In Dt t4driln

a,ndcllD dcfol'lrion 0ftcr thrcc months dt 5 co. lcv.l trigSercd @npcniatory

phoioBy h6is in lbc pr.aGtinSpbo!06)' hctc tisllrct. Tbc ileleMLry mdist€n

of thc lbovcgrcud plns oflhc dcfoli.tcl Dl.rr nnd rh! .pic.! nqislcm of th. yomB

lillcrs fNilitoted gxowtb of the pl&t dnd suntly of cncrgy and nutrieots rnsy be

. m.irt incd idn thc Ficdt !!96 lsliing in incMsld rcigbl of Dt /tar,rt@

g

Fi& 7Inta!.rid plot- &t n6!! fotfrEbv;$.of Didt@tiiw an utatu"t.



Thc sjgnificant intcraction is indicated by lhe lnck ofpanll€lism ofrh.liDcs on

intemction Plot. GBp! slDws that fic nca. ftesh weigit of'c,lanthiuh onn"latun'

tlant is hi8[ !t curiog lcvcl 5€m nnd ftc cunins ancr r.c months (Mr). So rhc lidslr

*6iglt of Dt.hanthiuta ensula,,u at 5cm cuttin8 lcvcl with thftenonrh dutrion

nrcMscd lh olhcr intcrucdotu.

Tablc 24. ANOVA r.sulF for lle siudy of 8rc*th i. fr6h wcielt ofPa,,blu

GeneFlLlnoar Modol: Weishtversus Grcup, L3vet

welsbt, u.irs adlu€t.d ss fo!

66103 22034 63,55
2361a 23513 11a09 34.06

:-_*5.9-,4-qr-. ._ :i?..-at:.. 994i?, -:- :-rB i.!rGroupilJevel-:6"-

59
16643 347

T
154.517

!2.t2
r.92



M1 -11.533
-21.350

5.
5.
5.

5.
334

274

Lc t Squ.r6 M..ni forWelgha

M1

3

205.07
152.60 4.403

Contlol 15cm 134.20
conEtol scm 19?.30

4.327

Lr1.20
151.20

The ANOVA nsllrs indicaie that rh€ ? vrhe of inreFctiotr crcup (Contrcl, M r,

M:, Mt ahd Levels (5cn, locn. l5cm) is 0.000(r<0.001), which m.&s rhat rbee is d

signifiMt intcmction b.tw@ Greups md t vels. Fu.thcmoF, l<0.001 of coups

nnd Lcvcls indicate $ar the min .tfcck of crolps and Levels aE abo significant. -rhc



t23

n@ Aah wcigbt ofPd',i@ attdoral, plol .t Colircl (Group) dd locn(Ldcl) is

283, whict is higher 0's fic otncr intcnction ofcoups md Lxvcls, So lhc rBIr

w.igrt ot Phicuh anti.lotale plml at t ocF sttiDg lacl with th@ i5 @ ottina is

much hiSld $s orh{ cuuing lcvcls with <liffcrcnt duradons.

E ,00

Fie,8 fn(odion plot .. d.tr lMN tot wi&r ot Po,icrn antiloralc

Thc siA,rincdrr inbmction is indicllcd by thc ltut oaponllclism ofdE linq on

intcr{ctioD l,lot, !i9,8 shows thdt $c hcon fr6h wcighr of Parlcqh antidotale plnnr it

higt aI locn cutLin8 lcvcl .nd tb@ h no culting (Contol). So thc f$h wciaht of

PaniM dtilotule rr 5.n @aing lqcl eidr m ettinA in Control incrcasd ihln orhc.

inlcmctions- llill (199t) shosr<l r|lar r.irolilz spcci€ aeumullrql. norc hcttolc,



fred frcqucnt defoliation. ln w of othcr spdis infreqlcnt dcfoliation incrcased

'r'oblc 25. ANOVA 
'lsulls 

tb| thc srudy olgroMh nl dry wcigl'tot Bo ttiu.hlol

Genor.l Linear Modsl:

4
Tvpe

Anqtysk ofvrriarce for wclght, tdig  dlust€d ss for TerIl

DF SeqSS AdiSS AdiMS F P
Gloup 3 2S143.5 231S3.s 9394.s 52,s7 0.00O
IJevel 667.9
cdiudf4!!-a::;tri:ji1i22i9.9,r:'4-!1tr;tt.692:4:tfi:j 3L82!lr\;2t::!6 0.000

r12

15.4r7

5.41?

20.1A3

11.317

0.031

2.949

2.447 2.22



M1

I'11

M3

cbaudrilGiii-j.=i:it

5!,21

75.20

22.O0

2.949

ln thc abovc ANOVA Tlble thc P vlluc of inteloction Croup (Conkol, M L, Mr,

Mtdldtrvcls(5cn, loc, l5cn)is0.000(!<0.001),elichslowsrlDttbc,cnr

sig'ificn antcn'ctiotr h.twccn Croups.nd lxvcls (Trblq 25)- IrnnhcmoE. P<0.001 of

OruuDsMd Lrvclssliowsrl$trlrcnrniDolluclsol Oroups0ndl-cv0ls0rcrlso

siSnitcanr. Tre nicao dlt wciahr ol Bohtio.hl@ tt.thtg lr a^DlrcI (C'D!p) d

lo!tr(Lcvcl)isl3o,wrichicvcrybishth!trod'crnnrllioDorC.oupsrtrdLuvcls.su

ttlc dty Ncigllr of Rotltriochloa pz.!/,v ot loco cluing lcvclwilh no cuuing dururior



(Control) h m@h highcr thd othd cuttilg l.rrls with dir.6t d@tios, Th* 6uls

tavc bccn shorn in thc plor for furt[cr cluborarion ri8. 9.

Efu

lri8. 9 libruoLlon Dlot - d{!o nraeB fot .lry *atg}Jr ol Bbhnochrtu pqtutu,

Ahc sigbilcst iitglctio i! indiet4d b, th. lek ofpmllcli$n of (D li's on

intcdction Plo! Fi&9 shows tb.t nE ma dry wcigbt ofaohrbdtl@ p. ue is

hi8lcsr at loco cuuing hvcl dd with m cu$ine (Cmtrol). So the dry w.ight of

8ohn6htu pe46d ar lo.n @ning and salinity levcl with no duation indaed more



Tablc 26. ANOVA ruulG for lhc arudy of srost! in dry veighl ofDi.nerd,ln
mnulotutu

GeneElLinear Modol: Weight versu3 Group, Lovel

Factor TrTc Lrvcls Valu6
Gloup tixed 4 Control M1
IJevel fixed 3 10cm lsm 5cn

6542.9 49.ss O.O00

Analysis of vari&ce for Weieht usine Adjusred SS for Tcsts

T

10. ?1



A2

45.40
5A,33
34.93

2,966

2.966

etrsmgaroryqEl
57.20

25,30

3?.00
21.40

ln $c ANOVA tablc 26 .howr th.t thq! i! ! sigtrifi@t intcB.tion bcl*en

GIoups.!d t v.k. Fqntauoc, P4.0Ol ofcreuF.nd klEls indi6rc th.t thc min

cff@B ofcreupr nnd kvcls @ d@ cigrili.lnr ,The n:@ dry w.iehr ot Dtcha,hiu't

aftll4o, plot !t contrc! (Goup) dnd I sch(Lsvcl) G I l4,wbich k hishg than o$cr

intmdlon ofcbups .nd lxvcls. Th$ thc dry wcid ol DicrahthtuD akh,ldtutt plnnr

.t l5ch cutina ud $lini.y l.vcl elrh no cuttinA (Cobl) i. nuch hiil.r .he odcr



cufiing md salinily ldcls wilh diffcrnr duoti@s. Thc cults havc bccn funhcr

s

.............:-'.----..-.

Fi& |0lntifuioo plor-dut m6nt lot dry w.iEhrot Dicha"thiun an"ulatuul

tliostnificd n cEclim is iidic.lqd by thc let ofplnllclism of rnc lin6 in

lfig, | 0. Odth slbws tlrur fic m.tn lry wcig$ of Dichonthium annulatun tllat is hitsh

.t cuttins lnd elinity lcvel t5d wirh io cuuitrg (corrol). So lho dry wcight or

Did.nthim u"datun .r 156 cutinS lcv.l wil! m duntio i!.@5cd th.n othe.



T$lc 2?. ANOVA rcsults for rhe study olgrowlh rn dry wcrghl ofP,,rc,n

4 Control M1 M2
3 locn 15cm scm

Linear Model: WeightveEus GrouP, Level

ofvrrlqn.e for Weight,usjEg Adjusted SS lor Te5ts
DF S@ SS  dlss AdiMs FT

G!srD,*.:3l:$

4A 2434 2434 59

M1

2.430

2,430

0,53

l'12

M2

Leac! Squnrco Me.ns fo! weight

!11

M3

;.J 12.93.,,,-.ii-l:9E4



rn ihc ANOVA bble showcd tbat thcc is e icignifi@t intc@tio! b€iw..n

GoWc nnd Lcv.ls. rhls thce is no nl|ctuuioD cfaer oa GouPs nnd llvels on

Panicun anti.lotala pldnr neeing that the eff@l of gloup and lcv€l is indcpcndcnt,

lurrhcmrorc, l,-0.63 I (1,>0.001) of trvch dhowcd tbai lhcrc i! oD insigrinudnt

lillcMo bc(wcctr Lvcls (5sn, l &m, l5cit m(s. So dtc .fcct of cuuina is

i.sisnirion( P-0.000 (P<0.01) ororounr (Conkol, M', M:, Mt, lowqcr, stowr lh l

rlrcl! is sistririosiL dillcrcncc bctwccn Dcdhs, So cutlingllE /'dnicut utitttuk c l,tliil

.n6 onc, two, rh's montbr and cootrel is eigniffdt, tlowd4 l!. o@ dry w.ighl of

Pqnicun ont lotale planr ar @n ol CrcuD ir 112.93, which is higlrcr tho lhc cuuins oa

onc, rwo lnd rhrcc honrh (M" Mt dd Mt.



For tunld .l.bo6tion lhe rcsulG e shown in !is. I l.

g

Fig, I I InreEcLion plot - data mea$ t$ dry vei9ht ot Ponicun antidoble

ThG fi& | I 3hos rbrr rh. ilt nction is isignincdq wbicL mds rlur !E .fcct

ofcrclps .nd Lcvcls on P,,idru a,4?ordlr pl.nr dry rcidr h ind.pddcnt, Thc ned

of Mrin cfl4ts plor of Croups od L.veh sepMtety b shown ir Fis. 12.



|l3

l"

Iig | 2 Main cJters plor -.. dbro M3 tq 4ry wciglr ot PodituD unlilbtdl.

!iC.l2 nrdcncndoDrly rhowc lho nrnitrcflccLotCroupl rnd lcvch, ltisclcir

thrt rhc oon dry wcigh dilTwrt lcwls is insigificdt, which ncs $!1 UEy aE

almcr simih ar 5m, locm &d lScm cNina leels. Thc m@ wciglt at dilT*nr

GNlps is sigifiunt, qhioh slows rhrt nrclD hcights ol /',,icnn arti.lotlc Flanr sc

dilIcMr a0.r cu[ilg onc nDnth, two orlhs, ft@ mondB and Conlrul, Thc dry

wciElrr ol Pakien lathlotale aldt dno no duing is 132.93, whi.h is higlcr rh.n

lh€outtingolpl.nta0$otrc,lwoond rrccnrontlN, llEsc nndnrsrffc conaoanily

with Sorlm & Crfl ( 1992) who !ft.. d.foli,tti'l€ ChtytopocN @cheti $d



Cwbopogb jawrnatu tovdt\^ Chry\oPoaon au.hei pft'duced norc thoot

bion$ss rhD CybbopoAo, jaMrhac64

Tlblc 28. ANOVA G!l$ for the study of gowin in dry vcight of root or
Bothriochloa p.flaa

Linear Model: Weight veEus GrouP, Level

Typc Lcvch Vslucs
tixed 4 Conllol M1 M2
fixed 3 10cm rscm scm

of VlrIlNc for wetdrr, u3l'rg  djusted sS ror T6ls

M3

oib'd
DF Seo SS

u.l!eQ93jJ,.8ti,:6rl;93J1*.63:21, 0:000
S AdI MS F

SECoet T P
39.23

co4njl. r-i,:, ;-"jl j1:t00.[tr6a-p-?.{1L,-:-;l?i85i-a. 
-q.000

M1
M2

1.

-7,23 0.223

MT



L.6r Squ6 Mcons for Wcishl

conoir'lielc,ir:+jl2!Em-cl

M3

Thc ANOVA (T.ble 28), show€d ao ittisnilitut intcliction bctween C.ouPs and

Lcvcls.Thusthcrc isno i' cnclion crcd ot Ooups and Lcvcls, which mcons thai lhc

cfccr ofgrory ind lcwl is indcpcndcnt. Funnemorc, P=0 552 (D0.001) ot Ldch

show thrt thde is an insignificet diff.rcnc€ bdwem L.vels (5cm, l0cn, lscm) msns.

ThNfor dle cffcct of cuuing levch is insigritsnt. P-0.000 (P<0.01) showcd that



thdc is signii@r difcrcncc bctwen mcaN of cufiing .ftq one, two ud thrcc noDlhr'

ln @nrlol (witbout @tting) tic t|]fu ofdry weight of @l re 26i, which is higher

thm thc othd otting of on. two or tbi.e nontE (Mr M? or Mr) h conlrol goup

plant! had Dro,hihcnt sourcc/sink rcl.tioBl p tnd thc Pholosynth.tc 8c1accumul.lql in

dE sroEgc risu6 of.boreeround .nd bclowareund pora ofrhc pl$r N cudohydEtc

@.N$. Jsv.nil. rillcr3 d rupport d by the pd@tal tilloru bd thc otbohtdratc

rsrye ofc not dcplcr.d. So thc dt! wcigrrt ot Dohtu.nlod P. M aut I'utienl

ar&ldoldr. tuts in @ml wB bield tbd th. otnq plbl grelps @aldgcn ., 41., l99E).

:

Fi8, I I Intcs.tio. plol - dah EGG for dly wcight ot mls of Bothri@hl@ p.rt8a



Fi& 13 ihos that rhc intcaclion clTer of Crcups ed Ldcls on div wei8N or

r@r ot Robriochlou pertdu i6 ilsignificlnt and thus indcpcnd.nt. Mdin cffcd plot ol

CreuF! Md ld.l3 *pmt ly i! sbown bclow (Fi8. l4).

Fig 14 Mdn efleb plot - dot! mc@ for pciglr

Fi9l4 sho{cd tblr ttc |rro d.y *eight of 6oi st dilf.dt l.rcls is

insigrifidt, inf.Fing tlul thcy havc sade ncds at 5cm, lo.n and l5co cuuing

ldcls. And thc nm of dry w.i$t ot bor ot BothiocNoa parte at diffocnt Greups

is signific!4 which mc@ th.t m6 wcighr aF dilI.dt .tu. @ni!g of onc monrlr

two nonils, thG monill and Conbol gou!. Bui mee of dry w.iglt of root withour

cunins (i.c Contlol sbup) b 26-a, which is high.r rhd thc cuning of plsr rllcr onc,



Table 29. ANOVA r*utll fo. th. study of grcwlll in dry wcight of sot or
Dichan|hlt annulat m.

Gonoral Llnoa. Mo.!el: Oryw€ight vorsus GrouP, Levol

Tvpc

Annrysis oaVnrlrn.c aor welght, Ntng Adjustcd SS for Tsts

sourc. DF S@ SS Adl SS Adl MS F

sE coer T P

20.3 33

2aa

-0,11

2.
2.
2,



la.t Sqn.r6 Meln for Dry weight

CrouD M..n SB Uean
conrlo1 ?3.30 2,545
M1 44.40 2.545
Nt2 43,61 2.545
i43 4 3.00 2.535

10cm 50.00
15ch 2.234
scm s4.50 2-214

conrlol 10c( ?0.00 4.471
Udi6lr$*-,IF,?ldffiirgi!ffi g,9t
conErol scfr 31.20
M1 10d 34,00 4-477
Ml 15cm 32.00

M2 10cm
M2 15cm 3?.00

49,00 4,417
M3 10.m
M3 15cm 4 0.00
l{3 5cm 5?.o0

'l blu29sl'owodtrsigtrilicrtr(inr{tuulnnrbclw.cnOrouDsod lcvuls,

FlnbmoE, P<0.0{l of Crolps ed t vcl5, $ tbc nain efi@ts ofctulps and Lcvcls

arc aho sigrificonl. Thc mcan ofdry wcighl oaml !r Contol (O6ut) md

l5cm(Lrvcl) is I l4,whicb is hi8her tb6 orhd inlenction of Crcups and L.vcls. The

dry wcight of@t ofD,.iu,rrrtr arrdarlr pler .t 15@ onilg ld.l dd withour

critling lhot is Control g.oup ir nucb highcr tban oth$ cuiting levels with diflcEnt



Fr
*.o

Fit |5 r n rid pfot- <hh 'ru lotviilrotDi.t4'tri@tulatv6

Fi8:l5 .hov.d lhrt silnifi@t irt tuiion is irdistcd by lhc l.cl ofp.dllclism ol lhc

li'uoI iitcdctiotr llot, Thc m6oldrywcightof botis hiSher at l5cdcu(irrgrtrd

witiodc{tntrg. So ttc dry qci8bt of r.ot ofD,?/tanthitn 
^nnulotm 

is Nn 
^II@reJ



Table 30 ANOVA resr]lts for tho study of growth in dry weighl of root of

General Llnear Model: WelghtErsus GrouP, Lev6l

3 10cm 15cm scn
M3

Aralysis of vdidce for wciclt, Bing Adjutcd Ss for T6rt

Sour.c DF Sco SS Adl SS AdiMS F P
Gfoup 3 412.05 412.05
Level 2 13t.O3 137.03
id.,56'.ffisdMGnEmEEom
Eto! {3 216-00 1,216.00
Total s9 1614.9A

13?.35 5,42 0,003

wkdffii'o_tps0

M2

r.592

r.592
\.592
r.592

0.054

1.

M2



t.st Sq|!s M@s lor Wcigbt

9r9sP

M2
31.0?

24.20
29.95
31.90

25.00

1.125

2.251
2.251

2.251
2.25r

!t3
M3

35.20

'rhc oalyst ofvaddc. (Tablc29) shovs a siSnificdr intedction bctwer

6oups.ndt vcls. Fulrhmorq P<.001 of GrelDs and F>0.05 of Levels, indicarc

tha. rhc muh ctlocli of Oreups N siSritimt bul Lcvol! lro inlignitiost. lh.ncun

dry weieht of ool at M, (Greup) ed scm(tavcl) b 4l, which is hishr than orhef

int mlion of Grcupr dd bvels. Th. dry wcighl ofrcor ar 5co cuning lcvd *nh one

mnth (MD dMlion of cu[ilg i5 much highd th6 oiha cutting ldcls wirh difr@nt



dtllllions. Thc rcrults hovc been ludlrcr olobohtcd in ttc Fis.l6 0s follows.

So

!is. 16 Intcdrion pro. ... dat! mctns f6. lty *.ishr of Pantcuh ahli.totate

Thft is dgniliot intcrrcrion 6s indic.r.d by rhc hck of panuelisn of thc

line on inEGrion !lot. Fi& 16 shows rlDt rhc nd dry pcig[r of !@t bigh at 5cm

otting lcvcl od llc cutting i5 onc month (Mr), Thc dry wciglr of rcor of Par,cut

anttdotale 
^t 

scm qning ld.l wirh onc-montb duntion itrcFscd more than othd

intcnctioB Whd sourc! h . pldt is srrong rhc sink in rcors h strong rhus showing

norc wcish (Aardgcnc a 41, 1998). S.leo & Calt (1992) foud in thcir study aft .
datolintion t\cr ChrytopoAok arcrd,i prcduccd 60& root btowss rh^n Crnbopogon

.&e/,a.6a, Olr findinss.sre wnh him.



Table 31. ANovA 6ults for tbc study of length of rcot ofBorli?ctoa

General Llnear Model: length veBus Group, Level

4 Conllol ir1 M2
3 10cm 15cm 5cm

of vari.nce for 16ngth, us.ing AdluBted ss fo!

s6q ss Adl ss Adl Mg

30,53 30.53

-5.33 3
2.r2

1,35

1.13 3

M1
t42

2.

2.

053



9E9sP-

t3

M1

pji:;fl:L5e!4rrg.ffi igtuwsg,qtl!

Thc lnal)ak ofviriancc Tiblc 3l snowcd th.r thcrc ii n signific.nr inlcr.ction

bctwld G6!ps .nd rscL. Fur0&oor!, it is !6 tb.t F>0.05 ofGows ond L!rcls

itrdior! 63r rh. uin cfrers of Os!!. .nd tr.l! @ irsigni6@! Thc md ldgrh

ofrcot at M! (Group) ed lscn(trel) w6 49, which is highe! l!& oibd inicdction of

Grcups and kvels, ftc length ofrcot dt l5cn cuning lwct after cutting oflhee

nonths (Mt M3 slightly high.r rhan othd cunins levcts with diffftnr duntions,



Itr Mrl5 dD.o|3 gw r*tl d.vdi'oqr b@rac.tcfolirtid lcvcl w l&m

triSh ed . cooldn bb pd{o otpbobqDlh.tic d6u. wq! lttltl Tri nonthty

qr{na sll0od in givlnr nBh rino !o th. 8@ ro FtEeotc i!. Io|t FIrt lnd dorcloti.

qrbohyddobhoro€'a$lb fonrtior wu f6t!t. Wd.rpoto ial w.r high. Th. rcol.

hd lo SoO mF Ddtna tqn ti. roil Fd Oi. putD6. ltD @l .cll! bld lo dividc

in onld to in.tle lh! lcngt! oft!. r!o( t!. rD.riir.r$ric ti|aB aot divid.d rt 0E

crpc'r. ofttc food 0nd ot€.Sr Aoll 6. 6ov! E uDd p.rr ofdE gn*. So tlE lqEtt

ot Bot ttochl@ patze t.tr'. ot Mil5 w.r no!!.r cotnlorld !o o6.a iri.ruridr.

Flo

Fi8. UloE r.ddDlot-&t h..s for loot l6gtb



Fig. l? slows significanr inrchction dle to l.ck of pmll.lism of the lins o.

inrcoction ?1o1. Thc mco lcngt of mt wa norc at l5cn cllting ldcl al cudng

alrcrdr@m h! (Mt. This is in confomity vith tbe findings of Mlrcun ( 1999)

pho found that r.lativc r@t logth in g6s incrc$ed undet salinc condjlion as

comprrcd to conirol tut drc findins! of Thombn lnd Millard ( 1996) who wo*ed on

luslcr grcwin8 spsics ,alur.Frenre .nd slowq aowo rdrr.z slccics, wlriclr

ditIccd in rlation io the ntc of i.cEe in @t l@clh rt difc@t dning int6sni6

r@ nor in linc wiih our findings.

t Putcut, uttlotaL v',6 i^@ins rhc heidt of clippitrs l.eel thcrc wa3 dn

nErc$c in $c root lcngtb3. the findin$ ofAf,cdondo & .tohnrctr ( 1998) vho

cvllnlrcd thc inltu.nc. olclipping otr Mr l@glh orlhrcc tugc er6s6 clippcd twicc

.r 3 int6siri6 of dctoliation thc ot logrh de{l6cd in wo gtiss though tinci

whilc dothr 86s i.c chc.tg6s did not cxhibit changs in sDaific el lcngh

th@ugh tinc sd also ihe efcct! of vdious levcls of NaCl salinizlion on root lcnglh

qcle diff.c.i. Tne findins of Zahccr d zr ( 1994) who while workin8 or somc forage

lcsuma lound ihal snlinity lod rct rding.tfect rool lcngrh !rc in conlDdiction with



Tabtc 32. ANovA rcsut8 lor thc sludy of sowlh in lcnsth of @t ol Dichanthnol

Gonoral Lhear Modol: length versus Group, Lev6l

lacto! I\ee L€v€lE V.lues

3 10cn 15cn 5cm
M3M2

analysig ol vall.nce !o. Feight, usirg Adjust€d ss lor

sec 9s adj ss adJ lrs
3l

L.ytr:.jj].i2EsF:3:.Siojxilgl1slti:..0*"rEEp_2?- 2li3-..15 .0.

t

1.343

2 -2I1

2.372

2.312
2.372

-1.42

-1,45

0,311

t42



}fee SE l{ed

M1

M3

53.?0

r.931

M3

Table 32 shows an iNignifictut inler&tion b€iwecn Grcups and Llvels,

which m.ms lhat the cflid ofgrcup Dd lcvel is indcpddlnt. Fwthcmorc, P{.000

(P<0.00 | ) or rrvcls tbows sigrilicdt difi@cc b.twen kvek (5h, locm, l5.m)

me.r. So r'F eflect of cutling lwcls ir significel ar I % Icvel of signincance The

P-0.276 (P<0.01) of Oreups (ConEol, Mr, M' Mt show! insigni{iMt difcrcnc.

bctw6 m€@ while cltting aid oq two ud rhE monihs wd significdt. The

meds ofroot lcDgth llqrcltrimgofthrcc Droith (Mt wus 53, which w$ hiShcr th$

rhe culting ot onc or two month! (Mr or Mr.



*a5I

Fi& lE inrq.crior pfd -Dalr maB td.r.tlcnglhofDlch.nthlth ainuLlm

1\o lekofp.rnbtrn oa0Elino ou n mgLion plot chow{ llE n$i8nin.ont

incetion. This maB that th. .ffer of Cdp6 and lrwb @ rb. root l6gth is

indqad.ft So wc dstuct Mri. .ffccl plot of Gtoup6 &d ldok lqrMt€ly .s



Frg, r 9 Mlin EtEdt Plot Ddr n|.e for mt l6glh

!ig, l9 dhoM thatih€ mdn roorldgttotDlchonthiud anMlar,, plsl at difrdcnt

ldcls (5ch, locm dtd l5.m) w@ srgnifimtly diffcMt while th. md lensth .t

dilIcdt Goups is iBigtiliott Howwcr, thc m@ rooi l.ngn ald cutting at | 5cm

ws 53, wbich ws hi8h.! ihe thc ordng ldel oI plant at 5cm dd locm



Table 33. ANOVA Results for lhe study of growth in lenglh of rools in Par,burn

GeneEl Llrear Model: l€nrih veB!. GFUP, Lesl

M2 M3

r!a1y.tE of v!!tdc. tot n lEhc, ualDq adlustad ss fo!

s6q as Adj 6E Adj !4s

lt-iiilmE

M1
M2

40.53 33

6,533

-3,?333

0.6 55 t

135

5.

a,9265
a.9265

t2

1.

1-



srglP- l(.s sE x€d

1,310
1.310

2.269
2.269

sdffdir$eirmEromuegj

41.00

30.20

22.O0 2.269M3
M3

Tho vduc ol P or nxcractioo Gruup (CoDlrol, M,,Mr, M, lnd rdch(scn,,

tocnl' tJcnt is 0,000{t,<0,001), which is it|diobrolsignifiotre. Fudhcnnoru,llt

nain cffFls ol Croups sd kvcls m allo sienificont (P<0.001),Thc ncrn rcol lcngrh

.t Contbl (Goup) md scn(Lcvel) is 56Jhich is highcr ths otbq inl@lions of



Fia,20 lntcncrion- plotdlt ncEr of d.lssrh oa P. 4rrl..rr,4rt

Th. signiticont intcBctiotr is indiclled by th. lack ofpdrUelisn oftbe lines oi

i.b@rion Plot ildiore .i8'ili6r inr.tudon Fig, 20 3hdr dB nfu Nr lcng|h !r

5m cutting levcl, qlich iocrcased lho othq intcruotions.

Sihild q@ rhc lindinp olAdrdondo & John$n (1998) wbo dalut d thc

inoMcc ofclippiDg on rcot l6gtb of 3 rlnge grlsscs clipped twice at 3 irietriliB of

dcfoliqtion. Tlry concludcd rilt @t l@Erh h Hlqcst ed Whimd dccssdl

thoueh limei chcatgnss did not .xhibit chbs€s in spccific loot lenCrh ihrclgh timc,



Table 34. ANOVA rcaulls for rhc eff4B ofvo.ious lcvcb olNaCl(dsmr) salinization

on avedge plmr sldivalof t/icia tarD. Erch vilu. is monof5

ANOVA r€sults of t/icia lurita ard ptesnte! &d dhcB$d tn rhe following



F'8.21. Sufr'vrl (o/t of /ktu $ll@,

In rhc u.lysbofv.ridcc (tabl.34) dt v.t!. of H.712 sho*t that th'r' j5 m

i6igliti@t dir.|t@ dmne tbc dmg6l l4.ls of NtCl on .!@ge plot tuNiwt of

VlclL satlw at svoly.l k of sigrunqucq Thc b*t l4cl of N.Cl b'sdl on avctoge

critcri. it 5dsnr ud t0 dstn- l. Tlc mcen of NaCl d 5dsm ' od l0 dsn ' h 4'2'

*bich ir bi8!d tld thc ott r t*ls (cd!!I, 15 dsm '), Gnpb shovs lb.t thc m6 of

dv.F8. phnr suFivalof,/i.ra rariw ir hr8h trsalinrtv ld.l5dsm_' od l0 dsn'

I

t



'fablc 35. ANOVA rsults for thc cflecE of vdios lcvcls of Nocl (dsm r)

$liniation on avcEAc .umbcr of bdnch6 of ,/!bta rarrw. Ead vollc is mqn of 5

'lmc



t6l

at

t

ll8:2. Avo68p !sb.r ofbE d.. of zLi. s,/w,

In thc T.DL 35 l!. vdu. ofH).914 !bos. tbt lbr ir .n itdsriic!

dlft.@ .'rooi rh!.t&.-t Lvd. ofN.Cl od bEdint .l 5tt l.vd n of

lignifico6.. ftc m@ ofN.cl n 5 dsni od conrot t 1t.00, whlch ir nl8!d lbm

th ou.r Lvclr (10 dsrni, t5 dSn''I Ai& 22 !tow3 rl|t tL tte of.illl|sc nunbc

ofhdtg of ,.r.b rdis i. lith !a etnig Lvll 5.lsnn lnd Coltol.



Table 36. ANOVA lsulrs forthc cficcts ofveiols leveh ofNacl (dsd ) sliniation
on avcrqc length of /rcta rariv4. Each vlluc is ncan of 5



F

B

E.

FG 23. r{vhgc l6cth of /Lra rdnE,

ln lhc hulygk of vdi.nce Tablc th! vsluc of r=0, 125 indicotca insignifiod

dificfltrc.s lm([fg thc ditreanl la,cls ofNlcl on ldgth of r,tia satiw at 5% latd is

ofsignifi@e lwthq, thc bqi lcvcl ofNocl bsc<l @ lvqlgc di&ri! is sdsntr Thc

mad ofNacl ar 5dsn ' ir 32.60, which n higid tho thc orhq lrycb (Conlrcl,

lodsm', l5dsn ). fig.23 sbos th dc m6 ofsvcasc ls$h of zi.usarik is hiSll

at tdsf,r saliniglevck.

It is cl* toft the bblc tllt /,.rr rarik is blemr lo low $liniry showing gMrcr

avchac lctr8lh ofdF plant ds @hparcd to plstr groM in hiSncr sllidty lcvds. Thc

rw.nac fru$h{nddry wcisirs ofthc pldnE aroalso grc cs N @nt.El rlt yicit sariw

plonrs gown undcr I Odsm-r, l5&n I 
and @nbol condnions.



Ttblc 3?. ANOV,{ dul(s for tbc cff6rs of vuiou! l.v€15 ofNacl (dsm_r) talinialion
on tEsh w.ighr of t tcia ratik. Eeh rrluc h mtu of 5 pldts

20 10.3575 l.2264

19

Fig,24. !rcsh wcighr of l4.ta rartw.



ln thc ahalrsis of viriancc Clrblc 3?) the vrlu€ of?=0.?38 indic.tct that lhcrc is

d insigificmt diff.gcc adong rhc dillcEnt ldcls of NlCl on fGh w.i8hr of at 5%

lcvcl is of significancc (Trblc 37), The b6t lacl of NaCl ba€d on ave68c cncno $

5dsmn 1t,94, which h higher lllaD lhe olnr tov.ls (Contol, lodsd I, 15 dsh 5, Fig.

24 shows rhat th. m€e of f!6! w.icht t high at 5dsnnelinity lcvcls-

Tnblc 38. ANOVA reuns for elt@t! ofvdoc lcvcls otNrCl (dsnir) salnrizrion on
dry {€ighr of /Li4 ratiw, Eacn v.lue is m.ar of 5 plan6,



I
6

I

iigz'Wt cigeot n ia t iB
T!. vdu. of P{.0q7 d.'r. . rigoi6c.!.t difttlG 

'!@g 
e difidrt

lev.l. ofN.Cl otr dry w.igbt of.t 10% lcvcl ir ofsisoifcs@ ( Tlblc 38). . Thc bc.t

t||mof N.Cl$5dsn I i! a.02, shich i. highd r,b& lhc orhq tcvcts (Con l,

l$m 
" 

|5 dtr). Fi& 25.hoB dE rt$ @t of dfy wish! of nda etiE ishidl



Tablc 39. ANOVA rcsulB lor thc efiecls ofvalious lcvcls ofNaCl(dsmr) srliniatior
on lcDgth of loots ,/rcil rar,w. Dnch vrluc is $cN of5 nlatrk

5

E

6

!'C.26. Eficl of mil sllinuuon on rcot lcngh of &..iJ rrriw



In Toblc 39 tbo valuc ofl=0.000 indicatcs lhut. bigbly sigriflcant dilforcncc

among rhe difercnt l*ch ot NrCl on @t l@gih al I "/o lcv.l is ofsignincanc€. So

$ecllccNoavarious lcvcls of NaCl saliniaaon o. root lcDgth wcrc diftcrcnt, Thc

mcanolNaClrl l5dsmi k15.4, wlich ishiBhc!th.nlhe olhd levck (Control,

5dsm L. lodsm'). Fis.26 shows that the ncan of lcnetb of roots is higi ar slinity

Tablc 40. Elfets ofv&iou! lcv€l$ ofNacl (dsft-r) salinizario. on frcsb wcight ol
Nrs of /,?ia sariw. E&h valuc is the nqn of 5 plmts.



z
*-

ri
!
E

Fi&2?. Bffect of soil saliniation on the i$h weiglt ofroots of /tcu rdliw.

b tbe Tlble tL. vduc of H.000 sbos a bidly significet diffalncr uonS

ihedificrE lcvcls orNocl d tlsb wcidt !. l% Icvcl k of signilic'M Tbc b.st

l.vel of NaCl b!e.d on .r€Bgc tu L3 18, which tu higher than th. ohd levcl! (sdsn l

rodsm ', r5dsm '). ri8.2? show! rt.l ln6 nd of tBb wcisbtof n iasdttwis,i,istl



Tnblc 4l Efccts of vdous lqcls of NlCl (dsrr) salinization o. dry wcieht oflhc
roots of /iclo s"riva. Each vahe is the nean ofplaits

o€*liPt[3

5

5.600E-02

2,720E1)2 2455

Fig,28. EIfd ofdoil salinEnonon rhc dry wcighr otfie roots of vicia,utiro



Th. 
'rdyih 

of veio@ shot.d v.bc ofl-0.02 indl@te thd thqc i. a

rltnific.nt dif&rcrcG .nong t[. df&tdi l4cli otN€t d dty q,!i$r orlh. @a .t

5% lsd i. ofrignin@ G.blc 4l). rla b€t l*l ofN.Cl bG.d o .rcr8.

.fit {i. is l0dsm r. Tlc mo!! ofN.cl ai lorlsB' l! 0. u, whicn k ughd lh3n ih€

orbq rrvdr (conr!|, 5dsmr, l5(so ). It& 28 .tos o[t 6. ln.!' ofd.y wdeht bf

rh roo! of nd. &d{ b licl .t lodsendhity 14.k.



CEEM IC/IL EYA L UA f ION O F SALT TREATED PLANTS

'fhc Esul$ ofch.hi@l dMlysis i. epd.frh. thrc 96...! rE prcrcntcd 
'n

L ttffccls otr 
'nnroill 

co'nDotlllo

Ilisn dnccnrElio" orsnll\ b.dly clt@ls llN colnDosition ol srh nr plltrLs

nluch work ns bccn donc on organic constituenE of thc g!6s6 but lhde atlcnrion

hos bcon pnitl bw$ds lhcn kncc nEhl co urts. llE Prcscnt studv hs also rirncd rt)

dcEminc con@nhtioN olc$ntisl tocc mct ls Sodium ond poralsim orc Env

uptikctr by pllnts ond r\qir I gh con@ntBtionih d1c salilo soils dc*cascs thc up lakc

ofca* an<t Mg" io.s. So atl thc folr basic calions i.c C!", M8", Na' & K wcrc

chosco, Zo, Cu, Fc& MD vcrc iherclorc sclccted for aoalysis. Thcy are inlponant for

regulatine structurc of csse.ti al conpounds involvcd in enzFatic rcactio$, in

osmotic phcnomsa od tlaci@r slructuml rcles.

The EulLs werc pardy bcttd $ conped to contol d thBe tlaB may hrvc

adaptation to grow under saline coditions. Morcover tolerance mcchanism tacilitatcs

Brc*th *hilc rvoidincc mcchdism rcdues thc prcb.bilily md scvdty of tlaor

d.foliltiodsrli.iLy vtile arzirS/sdinily raistance is rhc rclative Ebility of ph.ls io

suRiv! Sreing under sahrc enditions. lt h obscned rhat thcr€ wls a dnbi.ation of

tlE componcnrs i.o. Rcsistan@ and Tolcdrcc,



.. Elle.te on Bo no.hld P.dN

Tabh 42 indicdtes minenl comPosidon in vorious treatm€nts in tat&'o"loa

p€.r64.'rh. @ntcnB of Zn dc@Ncd s compred to thc 6nroleroup lls higbcst

lcvel intreotcdplantswasiialMrl0 ThcCucontctrtdidnotchange MndcrcNcd

enh thc r4ioenG. lls lielsr lcvcl ms at Mr5 ahonS tEatcd plonts !_c rlso

docrcscd, lrs biehcst lcvcl wb !t MF I O. Thc Na has obviously incrctscd Thc lcvcl

ofK also incr€ded almosl doublc and aloost thFc tim6 at M15 md Mrl0 Ca and

Mg havc d@lscd bur not that much c compded 10 otlrcB. Thcsc indines 'ic 
1n

co.lomny virh thc findings of Singb & Pandit ( t 982) who sulcd that mrtur.

hN6rcd hcrbase tuinly comprisirg aohriacvoa pertwa Q4.5%) had posihve

b.l.nces o I n irog.n &d ptosphorus bot bahncc o I cllciud wN ncgativc ll[sc

findinss arc also in @nfohity with the indings ot Rizwao d, dI (1994) who t6led

Soryhun bi@lot tq sa], $L@c dd composition ofccll saP for Na' K, Ca and Cl

using dilTcrcnlsaliii(y l.vcls ofenlrol, EC 5, lO, l5 oDd 20 dS m', Wilh i'rcrca$c ln

srhrny K .nd Ca dccr@sed sj8ninc.ntly

b. Eftels oa Dichattlitn atnutalan

Dar. in'anblc 43 indicrtes ninct l .amposttion of Dichanthiu,n ahntlatui

aftd vdious ridtncnts. Thc @nteDts of zn incrcNcd in Mr) 0 6 comporcd to ihc

corilol group ad allothergroups.The Cu hNhighcstlevel inMr_5 Mn incrcscd

wilh rhc iicrding lcvcls of salinity Ec.lnc.ls. lts highdt lcvclis al MFl5 Fc



contenls dccrcascd to n 8rcol cxlcnt, lt lighqst Icvcl is at conirol ThcNahis

obvionsly increascd. Tnc lcvel of K olso incrca*d lo almost doublc Ca incrcascd in

all othd gmupc as complEd to rhc conml group blt dccEscd in Mr5 and ML 15

Mg idcrNcd * compatcd ro thc conlrol glorps but not lhot nuch Ash contcnt

incrcascd as conpffcd ro tlE control sroup in all thc othcr groups buldeccascd in

Mrl5

Thcse nndihgs arc in confomity wilh rhe findings of Qian a ar (2000) who

condrctd Sr4nbose studie. b d&mjnc the Sodilm chloridc rolchdcc of

bysi.gds (Zollo epp.). S.linity suftcn h dErdlcd K' sd incrcd$4 N!_ in

rlrool! of oll cultlvs6, Aumont & xmdo (1989) 3tat d th.r the co, P, Ma, K, N!, S,

C!, Mo, Zn, Mn, Sc. Co dnd I conr.ns ot Dichanthun 0ritlah sd Bothtiochhat

pfftBa, varied bctwen ih! 3 sil6 due to vcrying soil pB .nd P solubility. Ca, M8, S,

se. co dd I contents t€ndcd to bc higher in @tudl Sdssland P, Cu, zn and se wcre

ibc cldcnrs nosr oft€n bclow thc dutritional rcquimedls of doinmls similarly,

Slplick .l zr eoo2) found d*rcscd K+ Md ircrcsd Na' in sb@ls of lll cultiv.is

ii salt tol$ant tuirgEss

., Etlcclt on Puidrn unr IttuIe

Dlh in Tablc 44 indicatc thc dincnl omtosition of P4ric@ antilalale ,hcr

vo rious lleatmenrs. The Zn conlcnts vorc highest inMrlo 6 compared to thqconrol

group and oll lhc other 8rclps. Th. Cu contents worc of sme levcl in all lhc



Eqtdcnt3 dd coDtol grcuP. Mn incrs.d in sonc ofrhc ftltnois. lls liahdi

ldclis at Mr10. Fc contcnts d@re.5ed ro ccrtain 4tent 6 codpded to contiol lts

bighcst lcvcl isatMrl5. Thc N! hs obviously incrcascd in m.{ or rhc kcatmcnrs

Its hiebest lcvel is at Mrl0,Th€ lcv.l ofKslso incrcdcd to almosr doublc and rlmost

rh@ rimG in enain trcatnois. Itu highcat lcacl is at M F5. Ca incEed ii nosr of

thc groups $ @mp.r.d to the @ntrol croup od. Its h18!.!t levcl is at M-t but

dccrcscd in Mr5 .hd Mr 10. Mg incoacd in ihrcc grouF as cohparcd to tt'c

@ntol group lts hieh6l lcv.l i5 l| Mr l5 hut nol in oth.6 srouF in which n

dccFls.d, Ash @nt6. irct6cd s @hp.st @ thc @ntiol grcup sd, oll thc olhd

goups but not that tuclt 6 conP.rcd to @ntol.

Th.sc nndinSs alc i! confomity wilh thc sults oxalmbacbcr & Madir

( l 18 t ) *ho orrorlc! tn.t dctoliatiotr had slre.B i'r nucncc on dic contcnts o,'

Pholphorus. Calciun, Magnsium, Mdgnncsc, ZiDc and Coppcr of cecping bluc

stotrr, Snnituly, Kul.mbNncr(1t33) rcponcd drtrl lndian SEss0nd wnc!.ass hd 33_

54yc &y tunt,4-ls"/r .tude prctcin, 0,05 to 0.0E% Phosphorus, 036% Potaisium,

0.l0lo 0.22% Cllciun,0.06% Magldium,34 ppm- Lln 35ppd. M68an6c, 2ppm

@ppe. aDd 25p96. Zinc con&nls. Simil{ly, Bcl)rcltoko & sbatalovo (1994)

cl\ired tt$t Panicrn anti.totale whc. g!o{o und$ saline @ndnion indicated P

accunularion wbcl@ K d{qscd.
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Abdulhh el ,l (2001) said rhd sodiln conbrs in diffcrcnl lc0v6 rnd flonl

parts itr ricc inct@scd sigificantlv undcr sdinitv strcss Wbilc thc Dotlss'um conlon

dccrcsed signiiicantlv id havcs sd flord pan' Total proiein concsntdtio'

inc.cNd while stsch contcnt was grcarlv inhibitcd bv 50 mM NaCl salinitv

n: Prortntc Coolosition (Atuly3ls)

Tn daiu in llt. Table 45 indietes rlar in Bo&n@hlB pul6a rt'M\ l0

rcatm@i/8rclp htd grcdl$ trino8'n @ntcnb whilc crudc potcin wls sr@tcr in M f

5 plrn6. Ethcr cxrnot {is foud morc in M1 -5 whilc crude nbrt w'rc hishest rn

Mrlo. Tbe ML no plsts had the 8rc'Esr corbohvdrales o cnts dd stc'tc* cn&sv

as @nron.cd to orlNr pl ls.Mi-lOlla r hod morc niDcmls di conprrcd to all otltct

rcatnents dd EouPs (lcvel ofsttind ofpluls

Thc doi! in rhc Tdbrc 46 shows rntr in Dichaithi'n snnul4tor nitroq n

conte.ts &d .rudc plorcio w6 gcatcr in M fl5 pla'ts as conpa!'d to olher planls in

difleent lretmcnts and ctber *t!ct w'rc highd in Mr-l0 Crudc i'bres wcre

hishdt in M1 - 15 pldts Tlc plets ofMr 5 uddn@t gpuP wd found to bale rhe

greater nineol contcnls !s @mpa@d to 
'll 

o{rcr trsnnedis and grcups of plads The

pllnts of M: - 5 trcormsnt/ group *ctc found to bavc tt€ glcater cDctgv ts comparcd

to other plels. Thc gca!6t c&bohydtate contcoi wG loud in Mr ' 5 planls The

dai! i. Tnblc 4? rcvc $.t in Pcri4,, urid'r'lc (hc contol 8rcup hd 8rc'lcr

nnogc. content, cddc Irreein a , cthcr crt6cr whilc crod' fibt6 wcrc nighcst in



M r15 pl&ts. Thc M! - 5 plors *.4 foud b have thc highdt cnd8v a conpatcd

to othf plmG. Thc 8rcat6l @bohyddl6 contcnts wr foqd in M | 5 planis Thc

mindils {crc found high in M, - l5 as conparcd to .ll oth.r tt@tnenls dd grcups

of pran6. Miln & Singt ( 1982) foud hish lwcl of carbohldnts tn Dicharthium

annulatu'n 
^s 

camp^tcd ro PolwoEon no8Peliensis' and Echnto'hloa lndcr v^tvins

.l\ppnqrcgna.s, anktncn a al (1999) srikn lnnrdcaoriirion 6fthc main surcc of

pbotosynlhole lowcEd tnc conccnFatio.. olcdtobydntcs (foct@ ahd gluc6c)'

indicotinS lhonaee ofcdbon. Howcvd, {hol. Pl6t defoliliion did not aflcct th.

conc.nkarions of leof caft ohydlat6.

When conp.ring data of all thc tF Tshlca (Tabl6 45, 46 & 47) for lhc

%rgs of difierc.r compon.d!, n is .L^t $tr Bohnochl@ Pel6a (M3 ' 10) pl.nts

had morc hincrds as connacd to aU othqtrc menls and eroups ofplants. Thc Mr

lQ pbnri ot Bothrio.hloa pertBa bad tbc grcat*t caoohytlrat6 contenls and

8e.rcs1 cnergy as @mpalcd ro all other plants, The Mr - 10 trcatm.nt/gloup of

lhrhri.,lllot t(rr l\tl gtctrtcr rirrogcr corlcrrs whilccrudq prolcin wor 8rc.lcr in

Mt - 5 D|t\ts ol ltalhtiochlou p,r!ro. lldrcr cxtr&t wN folnd mot. itr Borhlbchlal

/c,1,.r2 hMr - 5 N conrparcd lo rllothcr kcrtmcnls and grouns of0lllhc plnnt

spccics wlrilc crudc librcs wcrc hiShest in M: - t5 plnnts in Dlchdhthitk a.nulatud,

Cdzniguifec$thcnbilityolDllnts toobrain nltricnbnuolgl photosyDthcsis If



3onc plets e arlzd nor closely lhd thch nci8bbous' thch abilitv to comp'te for

rBourccs will bc dccrcasc4 and thotc planb nav d'€

Dichunthiun da"ulatuh con\^incd AEatq %igc of moi3turc contcnl as

conpared lo lbo othcr two g6$.s md oorc %agc of moisturc was found in M r 
_ l 5

pl6ts of Dicha,thiun an"ulatuh 6 conpdcd to all olhcr ftolnenls and gtouDs ol

the otbcr plant spccics. tt h usudl lo scc tholN.cl srlnlhv ponots to kccp inrcrnrl

balaocc. It could be onc of thc F6ons thtl lherc wd moE noisnr conbnr rh

Dicha"thiwd,n atungre*n uddsalioity lsdsm 
"Plrnts in solinc hubitlr rctain watcr to rcducc thc toxic cffet3 ols.lls. Thc

phtsiolosical tdjlshcnl in pls6 i! 3omcwh{ similar to tbat ofhllophvlcs This

po@s inhibirs ioD toxicity, Ae@llation ofwat.4 potassiln dd manufgcturcd

olg.nic protcin kccp thc cell lap nem dchydstinS, Sdcral rct.Nhc6 luvc

dcoonrhtcd tlat Na and Cl ions accumutttc in rh. wcuolB that r.duce wald

conrcnb and cousc nuricors imbtlan cin gNss (Dotrg ?r at,2004)

Simild situatioD h6 bcetr obsc.vcd i! thc present 6c. Masood al al (1993)

rou'js.3% 
'noistrrc 

itr o0rlli,r snsxcs. Ktrlnn,ltrch*(l9lt:l) rcDo'rcd 13_54%rlry

mancr.4-7.8% crude potein in Indi& gGs ed vircg6s. PEed (1991) folnd

higher nuririvc vdlue ofD, /n,!/otur, tlat is, crude Protein, cth€r cxlrtct, nitlogen

ftcc dtrdct on e!.z.d 8ra$land cospd.d to prctcct.d graslmd cxc€Pt crude fibte

ed .sh. Singh & Pandit ( 1982) haodrcd matuE der.ro/oaor @ntodB (Jr.tf/.) 
^nd

Rohrio.hl@ pertwa (24.5%, 3d fowd rotal digestible nutricnis 57.6% crude

totcin 48,0, qrh{catocr44.l, codc f'brc 64.0, nirogen-fre exltact 62.5, rotal

cdbonydnrc 63.2c2 dd ddgy w.s 2.28 MeUkg DM,
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CONCLUSIONS

The duration ed freq!6cy of clippings hs prcfound €ifqcr on rhe vorious

parm.rc6 of Srowrh (i,c,, till4ing capacily, hcieh! frcsh wciclts a.d dry wciehls) or

$€ er6ss rtudied, Thse prrandc* sbowed bcfter rcsulh in

cJrLins lc\elof lO.m wnL clipp'ngd@uon ofonc month

Thc ro{d ncigtl of thc ptanls in donthly culting whcn slmncd up wis bcttcr

thd rhc lrcigbr oflhc plints wlE. cll iftcr lhlcc honlhs.ln olficr words, tlt total

fotuac rhdtcould bc plodlccd iD tho thrcc Donlhs tltrouBh nonthly clipping wa$

mlch noE 1hm rh. cutti.g 6ncr thr. monthl, Hcnc., dtting od monthly bsis is

TIN outting lcvcl .ls hd nn cr.cr on thc arcwih ofthc phnls. Th. rcsllBoI

I0.n lcvclwhcn6 Ordlwithdrcolhc.twolcvclsstu<licdinthcexpcrimcnli.€.5

cm or I 5 co *erc nuch ben4, This oay bc duc to the fact tbat ihe buds ar. nor nuch

rllcclcd ul l0 cr lcvcl. }\15.tu lcvcl rost or $c buds nry 6c cul, B{trlLios h rhe

Th. f6h wciglu ofrolr!@rlodp.rr6s at 5 cn @ning levcl wnh on.-

noni! dmtion inc6.d norc l!!n othcr inrcBctions, Thc frsh weight ol

Dicht,thirn auulatun at'.6 cutting l*el with ihre-donli d@tion incr*d
nbrc rha othcr intructiou, Wnilc $c ir6n wcighr ofPunic,nt aktidaidlclr5 cur

cutting levcl with no cuuing (cortbl) indedcd tban otLq bEoclons.



As fd s the salinity l4.l is @n@hed, the l0 dsnr is friendlier in 8!!$es os

conpared lo olhcr lcvcls, i.c.,5d Sm r or l5 dsm r. Ilws obsdcd 5 dsnr is nol

nflecting the grcrtt pddcId ro gsrcr qtqt whilq tbc l5 dsm r would be

!ff.ctins t@ nuch. Sioihly, $c int Fction cfl@t of dc d€folialion md elitrny *a
@nlime{l lt hod posnivc &d 8.g.tirc efIc.r d.podi.8 upon rhc lcv.ls ofthc

intcactior rtu sults of dc 6a.cb sueg6l rb3t inlcrsation at l0 cm levcl oI

culline ed l0dsn r ofsaliliry b.d bett r 6uh iD tcd of tbc gowth of the 8Es

As fd!rrhc@tbiol:'Bi.c@cqa.A,th. drlv.igl\r or Both ochtol

prdber wirh oo curdng duEtion add salirity (CotrEol) es nuch highcr th.n orhcr

cuuing and salinity l.v.b wirh diffqor d@rions, Thc dry wcigbl ofrcor of

Dichantliun annulatutu v6 not all6t.d. Ttc dry weighr ofroots of Panitun

.,riloral" at cutting dnd soliniry tevct ofScm wirh onc-nonrh durdtion inoc0scd

morc thrn otbcr intcrictions.

WheD cohporingdlt| ofall rhc rhEc rabtcs for thc yorges ofdi'Icrcnr hincml

cooponenrs, it is clcathattol,ri@htoape 6ahadNdrnoE miner.ls add en.rgy

itr (Mr-10) phtrLs ar coDDord 10 cotrht oDd.ll thc irqtcd iJrohrs lnd rlso hnd nrorr

nnoScn @nte& wlich is ihpon.nt consiitucnr oI lJrorch (M3 -l O). Mor@v*

Eotlnt@hl@ p! Ba tw) m* crudc potcio in ( M I - 5) plonrs ud morc DOc.

crt-&t in (M2 - 5) pldt!, PoL$iM 6.t6r % horc in all tbe rdcd pJms 4



codpa.cd ro co.mr pranb ofrothriochloa ped6. It is condtd.d r\tr BothtiEhloa

pefllr/ amonS 8lM and clippiDg ldel oflo cft. ae thc b6t in ndy c4s ed h

I@mod€d for pletation in sutjbale saline 6r€!s.

1n Dichanlhiun ahtulatun rh. total &.sh wciglt! for loco l.vel of cuung

was grcar.r ihan 5 dd 15 cn level of cuning. Caldm wos morc in M,-10lhan

contol aod othcr Di./,4nlri!D o,rrlarsd elots The contcnts oI Z^ i^ Dichsnthiun

,nr!/ar!,, inctrsd i. M3- l0 s compmd ro lic contol srcup ud rll olhq srcups.

rn Dichonthiun ahnulaltn Mg wd moE in all thc tlelcd pldts d comparcd to lhe

contol grcup. Aslr @nrctrr incM.A in Di.lpnt u"' anndotth u comp{ca to thc

cooflor sroup dnd h rllthc olhd gfolps bul dcc.c6cd ioM3-15.Dtcha htun

u,,ut4/u,t .ontnnrsJ t;tc,tct yoa8c or moisrurc conbnr !s comprrcd to thc orlDr rwo

BrNs6 rnd 
'norc 

%rsc otnoisturc was found in Ml-l5 rlants ofDichtnthiun

ax,!/dr!,r as conparcd io nll othc. trcatncnts Md grcup3 of the othcr plrnt spccics.

So on rnc br5cs of all dEsc i! is @n lnd.dt\^t DiclonhiW anilarlr h saond ro

Rblhriochl@ pcrrM i\ iE Oary.ricvqu.tilis otrd is suihbtc for culiiv.rioi ir

sutlblc solinc fcos with salnlityofup to l0 dsnL lolcl,

Iron tn. Iindiles of rhe study on t/i.ra rurlw. ir is corcludcd Ihat vrious

lcvcls ol salinity aE4t llle plsr At 5 dsnr ldcl, sliniry did ror a{Iecl rm much rhc

gowth b4aurc tom thc g6pl it is @nclude rhar lhe avcroge leogth, frcsh weighr, thc



dry rcisht lunbd of bnd.8 w$ higb.r in n ra,zdu.l$liaity 5,s comPNd

to lO ald 15 d!|d' but th. loot. .r rhii elility l6vol l!r. poorly dw€loped showinS

6tb.t of.oliiily. Atl5 dan !, th. findhar qc$ lotElly diffMt ir l?./a larln,

Tlc l0 6m ' lw.l ofldinily wa! tiendly in c!!e ofSr.lr* in msy csar.



tt?

RECOMMENDATIONS

I . On $c b8b of the lindings of th. r4cnt study, modent ly salnc

.Fc ce bc utilized !y growingBo lri@hloa P.rtusa, Dichanthi"n

sn"ul.ttn ,nd Pdniam anti.rahL .lc.

2, Simil.dy, tia cultjvrtion of /&r rar-% wilh th$c Cras6 vould bc

norc prcductivc b€lusc b.ing . lcgudinous pldr it will ioDrevc

f.rtility of rb. g6l$d

3. Tbe cl[ins lwcl of | 0 d .rd cutting int ryal ofoe monrh eould bc

nio'c I'popriatc. wi& erDteaid olgozinsnonrgcncnt ousr bo

@uplcd wiih ihncrcli sr@ing Bist n@ m@hanisn ofthcspccics in r

4. Fo! th. convoGion oferazing l d inlo productiv€ r.ngcland rhc most

imponmr lacroN ro @nsidcr arc saliiity tole.dce lev.l of plants,

salinily l.v.l of thc srlin @a, oimal tt?c ed foFgc ned aMrdins

to wbicb tlc pl&t speics should be cbos@.



ltt

5. Gredryn d.l |hotldtc rtrblii!.d b rlcoDr ft. !.!tnt! tiz.'

rbdirS 16, .nidl $ntdoo &d tuqt n .d

It ttdyorybclt ..tcd.t pLca h mtu l qvltotuncnt oid..

dilfdlat wcr&er conditioh, for confimation of lhc findings ofth.

E!|cor ltldy or otldwiro.

6.

7. 'ft. r.c.Ehnaybo t!p.|t d at fi.Ll mdd contolLd codiiiont.
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