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.otr.@Pt1on,

armst ts-fold ao 5oo,ooo ton. 1. t9d2.
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to | 224 Dlrl1on! ln 1942. turl's tho past d.ood. Pakists'.
lrpolt.d 6<tlb1€ oll! cost at'.ut I r,5 tirrllon (orfrc. of
ht.daii.nal co.por.tl6n ed lbv€1opm€rir u.s. D.pdtn4t
of 

^sllcurturo, 193''. rto srld odtbre o i,!rk.t nas b.coo.
Itrcresslnsfy unslablo durine tlr6 1a.t decad€ a.d Paktstd!.
balanc€ of larrn.nt !o.n rurth€r

naclonar d6!md rr 1; ri|.€ry tbat 1n irtu.o th.
lpoclte of o11 .hortda€ *4rI du. to lorraldc.
b.tv..n pmductlon ot th. olr dd the rapld populatlon erorth
couptod rirh caprra colsunption (p." ".prt"
con.u&ptton of v.s.table olf 1n Pd.lsta! 1. onry 6.97 xe vhich

b.tvo.n to-11 l(g).



J

our country 1. u3ua11y oxr.act€.t fron
€rtabllsh€d crpe 1n. cotton, Ep€.e.d, Nstard, r..de dd
gFu@t. lb.

ud ru.rpbu. $s 1nJud.u3 to

,ith ih€ cataly.t nick.r qd 1. al6o colF.tws tor th6 machln.lyr

b. a sood !ou!c6 of v6s.tabl. o11 ttut m6t of ,'t

peduced in 6na11 qusltLty dd i. nostly u.6d in correctlonart.

e<llo1. otl particutarly Jor shee

t. ro$trlcted slnc€ .otton Ee6d ls 4 by-product,

tne diount availabre r.r cotton. 'lro Frld
ha.d currancy p.ice of cotton

pr16€ sd Pa.Ltstan ts .ub€ldizlrg orportc to €3in fo!e14!

€:chdg€. clv6n slrd rott(st condltlons,

not pFduce d) appr6ctdbl€

und€r th. .trlneont sttuatlon surflov€r, a r6latlv6ly aalt
(lrunov.|.l' r9r2) .aed3 to b. tb€ anly o11s6ed

yhlch .an trrl.ts. oif r.qul!€m€rt. It t. th.

foulth tnlo.taDt o11 tn the yorld att€i
.oYb.d' cotton36..t w.ld readina

leducor for.Loa.d rry rrgentie, U.S.A, a-ird

chtnd. It is cult-iwatod on s ar.a ot t4,oolooo hactaf€3 wtth
of tat.a[ n6r.ic srrd (u.s.Fptt.

acrt. rAs, {alhllston Dc, 19'11 ).



$'frowa. ($1:34!ge e4!9gg L. ), r,6lonsrDs to rh. fdity
i3. n.r1y rnttuduc.d clop to !cxt.td. rt Fs ft!.t
soil tn 1978 a4d by t98i-a2 rh. roral acr.ase r.aoh.d

44rooo ||J,th yl.rd. of I6.s tr@ m Kg /acro. ^r 
p!6rdt rh€ro

1. ritu. tnfodatlon r.safd1ne !h. 6ff.crr6f Ealtltty upon tb.
psduci1rtty of th1. cep. In ord.r to atraltr r€tf .ufftct.ncy
tn.dlblo 0lr
lalin€ or .uoJect6d to tb€ b62.!d! oi ..ti,ntty, sy.t.ettc .tudy

of rhl. thpoftdrr orcp. nro ortJ.criw..
th6 d.ar.o of

.1r .arti,'ty r€Cr!.. cr.at.d by ratr. of !.o1, Ca(,.2r l'Gcr2 dd
Nazso4u'od

g&!ih ud d.v€-topesni, otl .ont.nt dd compoEltlon dd !6

uptar.e of dl'rf.rot nlnera-r. by
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FEIIIDI{ OF LITER4TVRE

r. r. Innu€nco o1 sallntrv
have srudi€d th. srt.ct

of, lotr 6ort€ otr rtro phystoroEicar ptdts)! doyov.r,
omy th. pr6@!o. of €rc6s.1r€ c.!c@t.ation. of soruDr. .alt.
s d..cr!€4I+ u.s. sbrtnirr L.bo.ato.y st6if tryj4), car..

eN h' vt.ld'
GroP.. unde! natu.ol conditton., plsta esrtna o! .a-ltn. .o1-rr

uluarry .utf€r rFn racr< of ht.. (pbr.roloelo6r, dFue*), 3d
nutn{t rarts (.art huaer},

r6apon8e. of prdt. ro

a 1.ra. €rt.n. wltl
.tago. of,srrth,

f..r.., dd cllnarlc v.r1abr.6 (xaa! d4lr4ra 97?). cbr'.qq.rtrt

of condltlons ro doth€r.

o. r.hc suL.j.c. a sunfr;le.
th. ovallrbio for.lsn journorc or th1. subJ€ct 1.
r.w.r6v.d b€loy und.. warious hoddlngs.

r.t.r Eftectc or sal{niry on sl..d G€ErDaLion.

/r rarse nu'b.r on satlDlry h6v€ r6v.ar.d
tr !€a.tior. of lon€ .sp .!€c16r to .a1tn1ty

durllg eoftinatlon leacrion .rullne sub..qu.nt
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s&rth (8.4.i.rn, 1964r xapp, 1947; rhd dd Pat€I, 1972t

r.fd a.d sharh€v.t' 1971r Pa.t.F.x 9j. EL., t9?6r r.o.ois

9! C!., 1934 and 
^rlab 

.t 3I., 198t).

th. tuunt of .ot1 btrturo
.dlacent to th6 s..d !r. conttnutrrly chsalng thruah tr..
lnfluorc€ of evapolatlonr caDtllary tran.hl.!1on' ralntarl o.
lrrigatior. Tier€fore' it is no.€a.art

ale held conrtdt o. as unlfofl es poE.lblo

(^y€!s dd BaFa-d.' 1944).

lcclluratloD of 6a1t. in lrrtsat.d .0113 of alid ed

.6tr1arld r€slons or tho wolld r66ults tn r.du.tion of ...d
dd pr'd! sr9'th (^b.I a.d rbcr.n"l", 1964t chaws

snd rcrads.' l9Ao; .rrnsilr Kwlu€' 193ft Patriclo' 1934 sd

Nsd K-tsh.ro e: eI.' 1935), ahor.folo' tho

thc seodttns trctor t! cFP

condltlon. tlris ph..€ of 1lfe nov rr. tho .rttical
on6 {Ha}ao'd, 195r).

It ha! tr€.n show! that lndu.tion

Nnb€r of p1&ts (You13 dd rrttata, 19?r! naut dd ru.4, 19661

vahnab, 196r, r95l: xarik, 19?t; ehta dd D.5ai,

r95ar st.osonov' r964r Nad..m, r9?lr za}l d, 1976r nrursiri
Kul@s, 193, and Jadnav' 193r.
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rtadda}l (t963) r€ported that 1lrleation rater
uDto a,ooo ppn r€3utt.ed in derayod so.ritrrrton or ric!.

@audh6ry (191t) or,36'v6d tbat Jure se€dr cd
sodDrnn0s on .nrts upro o,'tr n€dndn(l9?lr)
f;und that arfarfq eas lnhtbitod
a2 so4' x2so4 sd NacL. In @aba.t' xcr' r'tscr2 sd xsso4 r...

th. l..rt i.lrtbltoly. ahs d6cr.a.o in percont .r€.s€Dc6 of

sa1t! (utrvit s, le116). srmilarry,

xc] (x.rt<, 19?t).

^yors 
e! e!. (1952), rrrl'sto" eg sl. (r95r) and soFdl

4. e!. (i9?4) on soils .onralntns
!.1!, uDdo o-rr. o.3.& (1e3e), ru.d (re69) obcsNad

.oir raltnlty only D6r..nt on6rs.nc6

but atlo leducgd th€ late or .n..a.nce of .6yb.anr

$nflovor crn a€ntnai. oD

!1on uDto o.59, (Iraboch6w dd rkavchuk, r9?t). ya*hdu $d lturraled

{r9?r) .cat6d rid tooirltnB d.y Dalror
yid.t ln .urlow.r d6c!€as€d vlth 1ncr6aa. 1n th€ aotl Barlnlty

tn larll. so .. ,rrr1. ya! arlo confle.d by rh.
Fr|( of pimov.ki (1952) Iho.con.1d..6d it @d.rat6ry .a1t

erovn 1n dirfsrart lrrteated a!..r ot cent&1 rda.
lGba.v (1954) susa..t.d that ot cdtrar a.1.,

fo. u.. on .tFnely



I

l(atht...d dd Rdarvay (r96s) .obcruded hat s€ed

setuinatron som cF! (e7l).
ra6 poEltlv6ly cor!6rat6d wirh looo 36e.1 w.rshr as

vdr as rtth K6F.1/r 1r .ado (r:o.4o). o.ltrri and rarchardso!

(1963) found no yarlot.r sDf1oy€F on srlrno soirs.
Kho'adndi (r9?2) dd chabr. e3 g!. (rr?3) h"".

loported that d lsr hlsh.r thd 15 delay.d tno e€nldarton sd
d.cea..d tbo plda h.Isht tn lunfroror.

r. r.2 c.u.a! oa th€ Rodlcttoh of PrdL crowth bv sarrntrv.
j,J,61d6 du. to dlffor.lt oFpg

t!.v6 b..a 1.v.6tieat.d by a r@bor of sctdrllt. (^c.v.. 4 9I.,
1975r !o1. dd neu.' r97at st&sosr' 1964r stEsonow sd
I!p1na' t964r crtllot, 19543 rludd dd uurraMad 1969! !tuhamad

r97rr strack gq aL., 19?5; H€ .ar, r9?at nolr, r9?at'l*e
194r. 5.1as31. ed iasoet' l9a1; P...oa d. @€ta

od sDck6r' l9al). I1r. .a.lt Etled. survlvar d€p6nd. upor th€

c&p r'?o (rararu e! e!., r965)i

((tr ds dd Ba' <s, 19tr);
llrisatlon n.tho<rs dd th€ l@sth of tin€ !lot! ar€ 6xp6!od to

ths s..lt (Lu1. et .1. r96ri Mol,rt dd ?o1J.Loff lrayt€r, r97ot

L.r1trt 1980). !to.ov.r, not ar1 ptot pa!t. sd eFrth .ia€F3

r!6 9ffoct..r 6qualry (xaa! sd H6ffre, 19?7).

In n.Jo.rty of tho ca..6, th. a€liar orsds may b. aif.ct.d
rcr. ih6 the plet (iro.3 dd F!6rha-d,

t960r Jod[Av9! c!.r r9?6r ]rsqqdrr r976i zah\d. r9?6r r,crst61tr

dd ?oarBonr r954r l.ton, 1942r rhrad 93.2!.., r979t orarsarli dd
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,rrnln yi.ldB or com (ha llUg r,.) (r",Lrd, ',,r (nbu, ,

r964), rlce (!s3E !-s.g-sc L.) (xorkar aDd dx,r, 1r?6i ponrson,

1959; rhw'rd t9tar Kaddah 4 !.L,, r9?5) and

so.shur (Egr@ bicorf L.) (}}scois s! c!., 1984) nay b6

r6rarlv6ry doples56d n'ore thd tx€

3sltnity. Del,ay€d d.rs6n.e rE rfo'6rs of
to.t.d rice cu.1tlvafa as r€I.t a6 1n p€ach

rer. .b!€rtod by rl..cado €t e!. (197{)and ?at!1.1o, {1934).

ltre s6lt raf6cted prints a.e nom'nrly Bttrnr,e<l wlth s'nnll

.rark C!q6n tcaves' whlcl! in e*t!@. cas.s hay shor n€.!o.I.

o. Daleinar bus (Ih1rE 1953). $ch lenwe.

((ovrl $krYn, 1r5u; r'riseo ,(r

1.r.1 Eff.cts of lnt€nal osotl'c rdrustodrt.

oadluD, pldta lov€r int€rna1 o.motic rotontial,
tht3 pro.€s. or o3'iotrc adjustD€nt or oso!.8qrahon f€.u.Lt3 1n

ttrom6ch.nt30

ions d! €xdlned by 
^nord 

(1955), Kl.inkopf (1974)!

^bd-Er-F.hdt e! q. (1e72) sr c!. (1e7?), yhrlo the

idshd", (re?d)l

Gtml€! 6t a1. (1977), !"-dtzr(a 6d B&m (r9?q)t nalr{n.vltch

=,-:-!... 
( 1e51); (1e77)t x.pr""

i..(1977)r or'nrer and sch.rrri'e' ( 1978); ac!6rson md Younsn'r

(r9?r), a".r r-ru and rieuebust (r926).



to

Uptal<€ of 6rc6.a lons by a pret iuy o! mdy Dor bo r6rrc
(36Fst.tn and Hal*a!.l, 1953r c.€6reay, r9?lr creenvay dd
lfilnnr, r93o) and th€ !€rativo of va.1ou3 tons ro

osnotLc ..tjustoent tb6 nechani6'n .€suladtns
(ha. drd N1{an,1973). 1lr€ organlc rorute!

leaponllbr€ tor o.@rogdation hav. b€en ldonttti€d a. cryo6El
(H€id.r' 19?3; 

^arot, 
t97i. loh A.otz, 19?5i

lorcdtzka 93 s!., 1977), $crcro (!Lr.ler and reginge, 19?ar

a6m.t.tn ud ay6r., t95lr cauoh dd Eaton' 1942i Niehrinsare u.l

r.a.rrd, 1916),

odrtol (Krrst' 19?r)' eruco.€ dd lnosttol (l{1€laraJah 99 3I.,
19?5), a6corblc acld (xr', r913), Prolin€ (!'oor€, 19?Jr st.r€y and

Joneq 1977r aem.rd' t9?7; BaFrlru and PolJskotr

xaybo!, 1977)dd botatn. (sroroy dd Jones, r9?7r rau 9! a!.,
197a).

o.er.aur!tof.

str€.! (Porlald sd Jono.' l9?9). B.oau66 pldt! dlvort .Dor€y

fFo 6Fth.rt3 or olsdlc natt.! to uptake of .rtra ton. dd
tn.t . rsa.r pFpoltton of ptDro.F
.o]ut.t thorefor€, tho pFcaa. of o.Eore€!1.t1on occu.3 .t tha

1,1.4 R.duclion of lJator lb.o6tto. bv s5rtDttv
'fto chdac in l,h6 rat6. bsrlnce of .ultiwatod prnnt6



rl
uder .altn€ conditiols vas d.t€nlned by Edy rbcrofs. srluble
.alts ln loirs
thef.for. luppty ot fat€! to rh. pI$r! 1r uDlr.d (B.r.tetD
ud tia].wr!d, r95ar Eato!, t94rr rbyr.rd ed sDur, t944), 
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of ro (.t! (^y€r. !g 4!., 194r, lr.y,.tdr 1943r

nos.r, f941r Earor, t941r Haynrd ed spu.r, 19tl; r-ns, 19\3,
xaa4strd, r945r r.dl.1sh sd ly.!., 1945, u..th€.ry, t961,

srrarb.v.t and D.nrt.rn, 196ar Erw.a,abyr 19ao),

$!at th€ r.ductlon th csp yi6ld ras dt!.crly .6l,at€d to rbo

aw6rago Yater Po!enrlar. ho roy

cortont, htsh concontrarloD o!
3art. o. a comblnatlon or rh6 tm.

.oun invosrlGlro.s (xoroew 9! a!.r 1916r

r1€k3.6v .nd sueln4ov, 1949), rh6 uout or rbo ad.orb.d

t,oleased an,l

.odtu dd carclu chds.d 1n favour of .odle (slrotDeoy,

1951). lho doo.€ar6 tn poe.ablltty c€11. to ratsr
ro!I-n86 of ths prant io tho

yate. reBl'De on 5al1n. 3o1r. (F.do&w-d.a1, 1t5or Kuraurr..va,
1915r K'd.!, 1969r xrikhd r-t 9.. 1969).

rtlo dlrocr t.tations botv€6D the .alr .t.6ss snd ths

1n co'p.a (rnbdtrba! re?t) .nd boin
(xrrkhd 93 e!., r9?4) rr!€ro dl'ity ricr....d tle 6t6r

o.a pt otr try



ll!€ grcrth of th€ pldt day b. rl'nultd€oully .up!r.s.ed, tor
tho,6n.itlve

19?lr, In eo!6 ..1t !..1stdt delrbeet, on th€ oth€r hand,

sroeth ra. €nhdro€d (Lavolor ard Ullford, 1973), leadinG to e

2o-3ol rncr€a.. rn yl'erd (s6..€.w r9?o). rho raref
contont ot the 16av6. of s.ffloro! dd aufloy6!, hoyov..,

.1. r'lp,h rnr|nrry rovor (600 eDD dnry)

draLo.ell'c

.a1t 
' 

4d th.

dscr6a!€ tn (corov, r9t4r rar 6d cavr.h, 1t?3).

In lotoo ca3€3 only dt ht€! t€mperstule

(xr.lt'Lopf 9! 4!., 19?5). h &u caros the d.€raa3.

ati.on ya! du€ cro.uro (rxbsb., 197Jt Kapld. 19721

Krlkhs 9! r!., r9?qr 'Iar dd Gawrch, r9?l)' thoush ns&phyu
({apr&, re?2). rbot

bydr6ul1c coaductdc€

handi ra! not saflnity vithln
t€€ro.r (shar,lv€t s3 s!.r 1e76).

Farts !edu.. Fot €lon€ltlon (adrdd xulBs, t98r) dd
sub€rtzaiton (thyyard and B1.1r' 1942). $allor

ftot .y6t€s with hlgh.. .6st3tdc. to rat€r mwet4t could b6

06rtilr ( r 9(,e )

ed lbeduli'a (r95u) concludod

5!t..Iasri''it€d
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lhe our€r 3psce,otry

tlecono sufftci.sntly hiiah to couso ths lurso. or rh. t6af .stts
to dFp. r€nc6r esr.in (r9?2) 1. of rho oplnion tbat

eh'!roro€i.ar
plontg rele alpos.d to .a1tn. oondltions, 6y.n rhouBir protr

to gonelaio a sutficiantl,y rrlslr rnt.Ea-t .olure
to brlne.bo!t a o4otic dJustnent,

1.1.5 Ear.ct. of sD€clftc Ionj
Ion3 th.t .!e larine lotls

incrudo, cr,.ror1d6, 3u1fdt., sodlunr car.tum and naanosium

(Jobnrsard, re?"). ron 6ac6ss is a condtd.'
(G'.€rray dd

ltud.' lgao). Horev€!' th€.€ 1d.a hov th€ ton.

Tni,! could b. p.E..UrIty
o! 6nrF€ actlwlryr ht6h ton .on.6ntraitona Ln

th. c€rl v.If. coul,d d.croa.e .611 turgo. or wo1s6

in th. F.t m.dlu nay.x6tt d.t!1n6!ral

i6n toiicity (rom 6r .r., 19?ot u.s, s'rrdty
L.borgtory staff, 1954r Laseru.rrf' 1969r l,rhayc and bstain' 1969r

^tDub 
od l5h!q, r9?4; r.btd €t ar., r9?5). 1|u. hish cr-

1n e4and.d 6p.cio. d€ a!.oclat€d
dth chro&st. lnd d€ath ..e. rn awcado (BrD€bd eg 9!., t968),
g.ap.vlnos (Donrtoin 9! e!., 1969), fasb.rrles (tfiB, 1964),
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.rc€ (ra€an a'rd r.hi'ar.r, 196)), @i.. (l!pina, 1966), dd rn
th€ rnoat ..odllnes (8}bldvaj, 1962).

xrect. 6f 3p€cttl'c ion6 on incr.a...
tncr.aglne 6rt6Far hav. alao b6.r 1nt€lpr.tod

1n toms or 1o4 trdrpo.t (r€rnrns.r 1976t

r€srnss' 19?7). Iars. d1ff6..nc.. 1l ion ..clrNratlon ..cu.
aen6 dtff,or.nt 3pe.1.! (coudd.r, r94rt Groenray 9-g 31.' 1981t

r63chl|.' l9?9; st€11a., 19?6).

Th.re a.o rar€' dt!fetd.ss in ior concsntbtton r'€tw€o!

.rtff€ront !art. of th. .ao. I€av.s ol non-halophvigr

sFd at trlsh .'rtiity usualry haw. high€r cl con..nintion.
thd th. yours.r b.d6 (G!.6r,ay 9! g!., 1966)'

s,yb€s (v1€n€ko r9?9), D.rrper (B€nrd€In, r95r),

t.'I.r (cr€€nyay pg 4,.' 1965), ed .orrb.s 3p.cr.. (rdr3on 9!c]t"
l9?o)r lon cono.nLELr u1rfororl,dddon

ar I...t in Daiz€ at jo Dn N.cr

!F to thr€€ fold blgho! ln petlral th.n tn aptoal lseion.

(xro€r 9! 3!., l9?7r Lauchu s! gL.' r974t Lauchll a'!d rd.!6r(.'

i978r Ys 9! EL,' r97?).

acco'trins to Gauch dd vadrolsh (191r)' tscr2 dd

cso4 tlad ooro pFnorc.d tnJurtns orfect on ttd!6v r,643 thd

Nadt' cast2 dd N.2so4. E*c.€!tv. Mg doot.a..s atrsolDtlon of ca

soa l.n.ostrict!
uptar(o or Na {Hoyvard and radl.lsh, r9rr9). rhe eff6cts



t,

or yod<€rc (cord*o6

and M6c16d, 1973; l(inz.r, 1963i Ins6st6d, 19?3; L.vltt, r98O).

cscr2 has no'o lnrrtbirory eff€ct Nacr(^csv6. eg 4.
1975), Hieb cacl2 corc.ntratton o€diun also

rl€p!6.s.! K and 116 in pl^ti. (I6!n.te1h,

Nacl d.pr6ss€d th€ se'th of 8!s-e.grlgs :4aLS.s!!e, Plgll
ci l!!l eu]!!!4!qq'

by x (cao.s{ at el., !967r cro.nw.v, 1961t sorovav' 1969;

xu!1a,, 19?6), Nscr snllnlty inc16!36d tno

'h..an€laft
ca (!.ssdi r97a). srch

oxllaln.d by ' slo.ter rniurlous offcct3

of rh6 Mc than so,r, col or Not (Ydron

9! c!.' 1959). other. hdv6 concrudod that cr dd Na ibJu. ]€af
of truit tro.6 (leinsL6rn' 1964t

uayvaid, 1953) sd PFduco .p€clfic 1lJurv 1n

(stsssnov e! cL.' 1961). n't dolt

herbAc.ous pla't6 do toi oxhtbt! Ieaf inlu'v svmpton. (Maa! dd

r.1.6 Effe.ts of salin€ condltlon. on th€ lfoductlon'
ot1 c.ntott dd Composttt.n or suflov6r

and sord-lrflaarod irflu€lcdd bv rh€ soif

6a.trn1ty. Accordtns to c}tabra 9! c!.( r9?3), Horo( r9?ar, Elvrvar'v

te3o)dd sarkAl( 1e77), brt. a'.$Ea
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3i€rtricdtly decrea..d by sartnity. Pakrco ad xa.rrl.ad (193t)

conorld.d tir6r dry nattor yi€1d, ghoot/loot .atio, r€af ar€ar

aho.. .eau1t. were also @nftnr€d by P6s.oa

da co.ta dd shucker (1981). ft. rnfrusn.€ of sallntty o! th.
a..sy.d by l1}!'ad 9! 3!. (19?9)

and 6rkal ( 1973).

l€at a..a' d.y o6ir.r watght' pt€4€nt cont6nt'

sd Dhoto3ynth.tlc act1dty. si,ntra.

(F.dcors sd B.F.t.h' 1964r Blos ed uaFard' 1956r cau.h

1941r Aned dd r|rhaMad, 1969r &y,nd sd
radl.tsh, 1949r Nouir 99 g!., 19?Or Shu.ns r,rr chara. r9Sl dd
Parrr..lo, 1984).

sa.li'dty nay cau.. nuiltttonql
th6 plst yiord (!€nrceln' 1964, Benst€rn and rlqyrard' 1958).

cases tlt. a€r1a1 pa.ta ar. attectod nore ttrd
( 

^lb.d sg 4.,
19?9, oE..alll dd ch€rlt, 1979). sirta! .tudt€. on shflor.t
psductiod ,er. arso cohduct€d by olrt.r v.r'Lera (Lau3l!{d6€r r9ort

o..tllt' r96ar o6!tt1i sd RichaEt.onr l96a).

'In€ d.cr.a6€ Ir ot] fofrrtlo! of .ufrow6. ...d und€.

sartn. condltlon6 *as found by 
^.ali€v 

(1976)' R.Ju dd
nasda'€kuru (r9?8) dd dhbra 9! i!. (1978). vad.bre critratlc
cordittons du.lne th. ro.d fooattoD
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produco rath€r eido dlffo!6nc€a tn oi1 contont i' 3unflor6lr

gf s!., 196r, ,r.138 9! 9:t, 1952r Bark.!, 1972i Eyt., 19)2t

l(.thlr€.s and RaradEy I r97a).

th€ fatty actd conpostcton

ot. .urflover yor€ dilr.r.ntly odltied by .alintty. ftu.

Itnorontc rcld of ths toaw.s.l.c!.ased rlth

vber.a. llnol€lo scld tncfea.od tn th6 loots (crlatsaali dd

Ih. €ft.ct. of pldttDs, Iocati.n dd t.!P.ratu!. on .h.

o11 c.nt.nt drpo.ltior of .6ftov.! !..d. rero

.rMi'od by Rob.rt'o. 99 g. (1973)' atrd c.'wrn( r96t). Locatiod

ot1 o.nt.nt.tsnlfl-

ths total o contsntr N€v€rthol3.!' t€np6.aiur. sd latliuda

.tfectod frtty nctd erpo3ttto' .i..n1ftcutlv. ol6ic acld ra!

polittv.1y c6!r.lat.d rtth rtnldo teD!.!atu..' vh6!6a! palEttlc'

trf i'!s t.rP.!atur€! '[r. r1bol.lc

Inw€r..Iy rtth cont6db (Irob6rtron dd claen, 1981).

So11 saltnlty d€Dro.6od o1l contont! sood voiehi and

but had no €ff6ct
(yoram. 4 el:., r96t; rdkhowen sg s,L., 1966;

Ma.khds, l97o). saltnity acc€laratod flov€rlna dd ha8t€n.d

1n saffro,er (F.'ncol. and 866!t.rn' 1964)'



l6coldlDa to cubra 9! g!. {1973)r hoeov.r' flororins tn the

sdinr lyt sswe.al tnwsrtt-
gdtoE hav6 the d.a..€ of u!.aturatlo! 1nc!e!r.d

a. otr !e6d. appracrr€d 'tr.tultty (tlor.]l, dd corltDs, r95?t

Patnt.., 194{; stDmn! and qra.k.nbush' r954r slms 9! e}.r 196l).

corparatlv€]y a 3a1t tol€'drt pldt (cotia

and Zjd.!, 19?ar fbbbln.on, r97l). Hovover,

tho.o11 nay uo r.noillod In Px.t bv

ritrr appmpriate wator (sipo3 dd

P.rtin€sur 19?4r ortiz' l9?2r Roborlnr 1t67r Robinson' 19?3t

rr€ssr 9!C!., 1977t B.tt6\ and tby€n, l9?oi un.ror 9!eI.' l9?6t

Or.ns $d Art,ri.l.t | 19?a).

r.l.?
IntoFaiton about th€ 3altr

u€chdiior ot nurrl€nt 1if6 cycle of

siltnity urY

.ubJ.ct lrs of autho!. ( sher. s3 c!.,
1974r If,rk€n, 1962r xh51rr 99e!,' 196?r B.r.tolt, 1964t xurld'
r9?5). I,srn and callatin {1965) hdicat.d thai th€ c.tlon

oonlostiloD of th6 .€11n€ so1r. fl]€ uptdko ol €.lentrial dtons'

a criilcar d.sroe bY

Eff€ct! of s.rtrnty on sarlq qD!q&



t9

flrr.rert ions bY tlF prant.

ttrus lf dd cr- ald tahen dd acounurate to hteh

i. sali.e sotl. (Mo.6er dd
l(irby, r9?9). erlorlde cont.rbuto. o.trDr€€pration

(nad. drd Nledas, 1973). a rdsh €xLsnar cr_

oth€r aion., ..s. No; (ftrr6! dd B1n€trd, 1971). Incloa.€sl'

cI- .!.atly Na' (ne. e! c!.,
1972r P.l.so and rs.h1Ed, r9ai). h sa1tn6 n€dta' tho.atlo of
Nat !o K+ ,. typlcarly htgh, Ih. coD.€lt ot dual E€chdlsn of 1o!

ttusport d.v.Iopod by Dpst.ln 9! gI. (1963) 1r plants ha.

Th6 offec! or
Nai may actu.lly

d.c!6a31ng i! at hiah6r conc€ntht1o.s! fo! in.id.. ln susarcs6
(Ni!t alkaf d.r Jo.hi, 197r), dd rtce (Parlcha 9! 9!., 1975).

crzr uptak. and gsrth y... ar@ d!.reased a! htah Nr' concebt-

latlons in both of tbo.. ?1dr. r.he.t (loohia c! !t.,
r9?2). Dv.n rn a r6rattv.ry tor.lst Elgllire g.gj4e!xr:,
l'!c.€a.tns 6.11 rore acco,pdiad by

d€c.€eres 1n Ms2t ed x+, allhough N, p, ca2+, ar rsII a3 N.i
lncrolsod th ,. prdt (Alsarr, 19?2). srmiraily
Pr.paaum ltu!f6r.,., Na a.rt3 dscr.a.6d dry m.rte'
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prduction dd or t||o rs.r (xst..

.t al., 19?5; ltd€ck dd Peacock, l9a5).

Clrrorid€s and

ino!s,,'ic P in tonato€r {4rlrkowskava' 1962).

Ro5r.'rdce, s}lon by gllslgg gglleig (fi$n !9 gL.'

19?o). lroie

dth Na cr (shovy*ovar 19?f). R€duc6d upta&t of nutti6nta ril'l
of th6 salt tnducod d6.r6o.6 ln sewth 6,6. tD

(Pator * er., t975r ro4€ a,rd r|llntr!' r9?l). In

bad.y' P accutuIatlon YaE hisrr.. 1. th€ rot. dd rovar 1n th6

(.rutlovsklya' r9?l) rndrcatr rg

ro!. of a trdlport ths o ab.orptlon Psb16n. Lne dt3is..
i. Zcs. rgx: (rlrdr dd cos-rns' 1974)-

In r1c6' P at,6o.Ptlon Dole thd N upi.j.€

(airrova 9! c!., 19?5). rd (:rtrDo., suava' dd or'tv€

qccu.ulatlon of both l' dd as .alttltv t€v€r!

1D.r!d..d' but (la]!a 9! eI.' i9?2)' b nllr6t

( navi.kovl tch, 19?r), P upt.rrs

In youns barloy plants, 3alinizstlon li'pair.d both srcsth.'d I

up.ar{o (n.ral at s!., re?5).

Salinity du. to Nacl dd Cactz th the

B6n€ra11y incr€Rsod llar ana ca2+

safflowo!. Tho

ras allo increa.6d. sartlfty had mt sianiflcdt offect on



x dd laa contdt6 v6re llAntflcdily d.ceq...r
by rarl.iry (uo*ar, r97a), ac@!€tns to (lubE c!.t. (19?8)

Na- ttr.rs..ed 6nd c!'r d.c.€a.€d ESp, sd th.!.
v.. e €tf.ct on th. Uszt .!d P cont.nt 6t th. pl,dt pa.t!. r+
oont.nt of rh. l€av.. ai.arufity tnc..a.od etth trcr..'.d EsP.

, caa, xa2r, r, Md N tn dlfterdr orad. of ih.
hrdr.. sarldtl6.

mnny .d.or (tr6rkar e! aL.' 19aol. ?nkFo dd
shorod that incr.a..d .allntty l€w.r. 6iarl,f1-

x€2i uptar..

of N, 0r (', cn2+ and rrszt by shoot., but cr-
tncrea.ed vt!h lr.r.aslnd ..rtn1ty.



fne 6tudi.. thls ndusdript w.ro ca.ri6.t out

1n the repa.tDent of Botd/r Unlv.raity of Po.hawar durine th6

yoaf. r9a2-a6. ',rh. obj6ctrv. th€ .ff..tr of

dd oll cooporttlon of sEflor.r .ulttvrs. ft. DFbl@ .oll
, daly..r..v.ar.d th&t anons oatton.' Na', co'r, dd xs+r dd

stonr Cr- {d s!! per€ th€ for sallnlty
1r P.s) arar vrl1€y. thus xacr, C!Cr2, xccr2 dd xazso4 rart.

trduc. artifictal a.f,inatlor rtudlo.

tn Dst!1 dt:h66 ln th. rab.latory

pots. Tho salt! r€.. u36d 6tther .1ns16 or 1n rlxturo io prcduoo

rar1l{ty lev.f. rtz. 2.5, 5.or 7.5, 10.or 12,5 dd 15.o mrro'/cD.

aho c6rtiri6d stlslr Noor

dd rbr rer€ oltt.lDed fen ./tsdr, R6.6arcb

add Natlodar Asrtl. Ros. c€ntro' I.lai'attad. rho ro8€atch vd.

ad.ltaken in th. lollortia ph....!

2. | 9941S3!.19!--9i!rg3!-:s-i!.9-.E!9rsl91
coxtalning doublo

dry.t.Till.€d tn {ro ovs at l2ooc fo! 4 hour.. fhon fil!€.n

dd flooded witn 5 rn dlst1116d tai.. that aeP.d as th.

pl.to. vo.€ poured tn vith

C.Cl-' lqCr- dd N.^so,, €rth€r !InA1€ or ln

€l6.tr1oaf conductlvtty of 2.5' 5.O' 7.5, ro.o, 12,5 dd r5.O 't'lros/
ras repllcat.d

Ur. ov.n ar 25 ' r-C. Rat€ of g€riualiuD



art.fiato days ahd total eesln&tton ua$ co.Lcuratod aft6!
15 day. of so*irs. !ru'd]e l€narh @d radlcl. raneth yar

in .ach lever of .arf iry
at tho .!d of

2.2 conlnatlon Bnd P-tanL GNrrh SLudI.a tn po..,

I ron-.allno r.s ..tr <rf.lod, srund lnd
psss6d thFush 2 n d6we. It ,.. Dlrsd

pEp.rt1.! 1n th€ SoIr Te6tins l/aboi.tory of ia'lr. R....f.h
Ix6titur. laEab, Po.harar. fie aaryzcd d.ta a.. 6iv.n rn

TaDro l. Ele€tricsr .onducttYtty
(r*for) of soLt u^' 2,5 @ho./cm. I r ei. u.€d

of oE.h .alt t.e. xacl' cacrz

||aer2 dd Na2so4 r.r. thoFusrrly .ted rith th. soil dd
of 5.or ?.5' ro.o' 12.5' dd t5.o '!ho./cn

Caclz' u8cr2 dd N.zsot v€r€ ntr.d rn tho tstlo or A:lot5:l t.

siwe Na:carils .dt1o of r4:5rr so{ dd (x or l: l.
a;.o'd1ns to x.r.hdum (19?3) tha!. .a1ts eero found 1n th€ ebowe

rarlo ln u'ost Eacrr pot wds fillo.l ir
iiih 12 r.s or air drt.d, non 6.rln. sd.ly l.an soir vhich ra3

!trh cdculat.d
saltnlz.tton !€€:im6. of 5.o, ?.5' 10.o,

12.5,.nd 15.o, nrtn./c-. rlb
vas v€rt fte.l ind.d.iurte.i to tho do3ir..l vatue3 with IhP h.lp

oa conductivity
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T.bI. r. Phy.1o-Ch.n1car d.1y... of tbo dil
th€.xp6r1tr.nt.

l.

3.

7.

9.

12.

13.

rr.

I
pH (Soturlt.d p$t6,

El6ct. con.Iuctlvlty

2.t
8,O

2,,

5.o

9.O

13.O

17.5

51.3

capacr,tyr !.q/tooer .o1r



P-o< dd 5o ks K-o per rwo Errtron ls of
thoFud\ry h 6aob Dot 'r

6a.ry Marcrr of 1943 dd ihrm.d
to I p]nnts p€. pot 016 reel( aftor ai'..aonoo!

ot €h.!g6nca ..d pldt heie'lt
etih t@ ee€r(. tnt.nal until rud.3t of th€

naturrty ddrdtr!.Ln .l

2.t alglth stodie! on aran.p1.trt.d Prsr6.
seedlinss of

1n .mBI1 llasttc brs! vhtch lEd 6andy loan .otl of 2.5 @hor/cn.

Aft.r .x.r€tne th. pldts to coayr.dona.y and plloary l€at

.tae.6' th6se r€r. t.an3pldt.d t.to atazod p.t. bawine th€

I.Fr!6s.€s6'.Drcducod91th
$1. rroctrc. *a.

put lo t€.t in ordo. to see thotr 6siat!1i€hnol'r b€bavlou. dd

or.Iu.to .on€ or th. y].1d .unflorar mder

dtff€!.nt seis oa cl.curtmce'. ,

th€ ha!w6.t.d pldt ftat6f1a1r '6re r6po.at.d
€tdr orl lac€ptaol.r dd yere dr1€d.t ?ooo In th€ ovor fo!

4a hou.6, aftor drrtnA' the d-y y.lsht of tho tndlvldual t!.r.l
sFuld 1n tlloy dr] to pa..

a a'o-E..h .i.wo dd cto!6d Ir for th6 det€rntn.tton3
of, Na, Ca, Ma, I{r N, P, Cr and s,
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Itrrlrtur€ 1n fountl by prRctns 2.OO gn smpt.
tn e ove! at rlooc tor ts bou.!. th€ fouori.e folmle ra3

appligd foi th€ carculatlon of p.fcent notrtur..

rorlturG !,, t'r' +D E6+aht o! t'!g' r loo

s€6d. collgctod

r€gine. ,€re n.!lo! md t6€d6d to

ths 3od16t appafatu. tn l.o sn.upr. €ach r.p.at.dly for
tr€arb€nt w.!6 itor6d

1n b.ttt66 for th6 d€tEslnatloa ot Iodino vqlu€, r!.cltic

6rswtty, toara.ttvc rndnr .apont r'lcarion

llr the dalyttcar.
ID.tt. lbm.b' Peehavar 6x.epi f.tty .cid cotlposition of tho

otl vht.h Y.r

2.4 sotl /rrrarv.ei

]rre 3o1r u.ed 1. th€ s]az.d pots for Asylne lutloyer

tor ths lollovtrg varu€..

det.mtnod bY Bouyoucos

nydF!6t.. a. s{we. rlr }roodio 93 e!. (1954)

lor soit FertLllty.

Electrl.ar 6n.tucttwtty (Ecrlo-) ol th€ aaturatlon ert.a.t

p! of th€ saturated pasto v!6 d€t.rnln.d by !.cluan pH

by Jack3on ( re64).
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dr. d€t€minatlonr of solur'l€ carions
!ad. by Em o.tltod as 8{v€n t'y srcbard d.a. (1954). FD!

tirl! purpose .xtract ot.olr of 1:5 f,a! usod.

Cation.xc-ha6€ capacity vas found ytth llde photon.tsr

Lrb..!to.y srar, ( 1914 ).

soll for o.ganl.
n,dthod of ,atkloy ..coime.dod by

Jacks6n (r953),

Equ.iwar.nt G@l
trothod a! c4v.n by !.rri.on and Mood16 (1954).

.uss6st.d by ol&n dd rban (ur^nr, rrb5/,
pota!3run (x2o,

?.5 tl!r-!--.14.3.1-Y-!-e-q

Fbr oln.rat compo.ttion of th€ l.av.8 dd .tens 6od1@

wltir r'f, ano Photon€t€r

r and carctur

wirh rr trat: on n6Lhod lus.€El.tah.$terf.,l95lr). r" r"r ",!me""
by kj€ldahr oodlt{6d b.rhod' .urnr! by tarlu!' su.lrel.

lelhod dd chrortd. ea. $alys€d by d.y s.hin€ follorsd by titra-
tioD utth s v€r nltrate ar d.scrlbed by chapnan ond P!6tt (1961).

Iodine v.lua .o.'put€<l by trt. o€tl.od

28.19-m' .!€clftc slavtty t'y pycnonet.r hothod 2a.oof, r€fractiv.



a

tBrE ty rD.i. r.fretd.t.r E!!.<t za.oo? oa rolc (ltt?o).

cortb.ttto. of th. otl for In1[ltLc, .t..do' 0l.r.6' lilollc

6d rlml-ic .ctd. va. .l.t.rdD.<t bt c.. llquid Gtr&!o-

anphy l.n t).o 6.taEd1|.1. Ir.tllut. of drdlstrv.'xaEcni

Ih. cltrrttc dt!. of th' 'lQerl!€rltt] 
petrlod ts 6hori

ln lnn€Fl a-d.
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ah€ r€lative toleFce of

rlowofr shdr, Noor, a'd Hol to laliniiy coDcantratlonst 2.5, 5.o'

7.5, 1o.o, 12,5 drd 15.o Dmhos/cn at dr?.e.6trt stasos

ot the prant difr€r.nt .eeino.

the por,.t plat.s 1n the labolltory

cont.inlns soir

tl6n3xer€rocorded

3.1

).t
rn r.(11 L'r,' t.d

.l Dffoct! or Nact on ttre Rat6 and Gedtnatlon
Percentn€e of srntroear.

Nacr (Tabro 2b). rh€ .hrao crrtiwa* subJacted to

d.rsaDce of n.arfy a].r the culttvar. Ed..
'Iho.. Y.re si€!1rl'ot dt

e!€n.os in B6.d ln conc'ltrntlon6

in tholr 4ofaoncG; lt wd6 loo*

for 1oo,( e.Frnsilon' sarhrtv

rev6r at 5.o dhos/@ arthoush.l.Iavd th6 dnaa 3'6d aoditation

uDttr. toth dayr tt las not w6ry

E. 95* tn s}lds dd Noor {d 9816 tt Hor ' Increas€ tn Balinttv to

?.5 dd 1o.o !dros/@ d6cr6a.ed th. hto of sodination but t}!.

finar eeflrndtt.n rls ob.v€ 5C)* tn art uo Lostod

I ?.5 omhos/cn



Tatrl€ 2e. Eftactg

T
of Nacl on Et.
cultlvars of s\rntlow€! aFm

irl--9vi--E!.s

tn Potri d1.h€!.

[tsy. aft.r .ortns

.2.5
5,o
7.5

12.5

r5
5 82

30
6

lr
17

95
90

62

lo

:

Cd) c". NooR. ,z

Iby! art.. sortng
5 ro 12 14

2.5
5.o

12.5
r 5.o

57

p
,;

5O

7
15 9
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trblo 2a continued. 0E c\. K1 ',//
I!Y. aft.r &rtne

6

2.5

7.5
to.5
12.5
1r.o

b
25

7O

t)
,;
a5
6t

90
70

18

T.bl.2b.Ef'.ctsofN.cronp.rc.nt
@

s.Il'r.ttr .t.v.r. tr dlb./d
(o.o) 2.' t.o 7.5

7O

@

7)

)o

y' x€an. r"llo'.d by sare l.tt.rs in .tch F' ar€ not

dllt€ront bv



)2

.au.€d dn!!t.

rot start A.nlnation untlf ath .lay. o!eow.t' final c6nina-
4ol colr.r occur lD 9Fu'6 aDd Noor ald lot ln nol

untlr r4th doy. tr€nd or d.lav

€.riettoD 6trergenc. raa rev.al.d bv all tho

cuttiwar. at t5.o noho!/cd'

var 3r*rn shan6, lo* 1n Noor dd 2ot rn nor tratl€ 2a).

1.1.2 tf,f.ct. of c.cl2 or the Irat. and Gen lbatlon

c€rlnatlon ol th. s€ed3 ot the thro€

2.5 mbos/oo .art conc€ntratlo' vas rool att6r on.

(1bbr € la).
dbl€nt .61ut1.n .o ,.o DnlroE/on dld not atfoct

* s"F{""rt-, ?.5 und ro.o qdo!/'b

d.Iay 1n trr. rat. ol S.rnlnatton' but tb. ttnar

noL int'tbrted dolov 60* it

ru.tllar incr.a3e to 12., dd 15.oo Erlb3/o 6alinl'v 1rp€d€d

p.r.dt g.ninatton of art th. !6eds. th. flDal

ob.6flatj.on o' 14th day

n.ron ra! .IedficdDry roduc€d (rEb16 lb)' ^t 
t2.5 tNIbs/6

,4. 4ol rn $es' 45t 1n Noo! dd obut

351 1n Ho1. th€ ra.t r.ani€ of larrnlzatlon' 15.o mho./@ had

alno.t tho .an€ 1dtlttory 6ff€ct on s.od s.m'itrdtlon of all

th. drtlv5r.. Ya3 lot tn sham. dd xoo'

sa only 25* 1n tlol. 
^t 

tlte hisbost sartnitv

Plunuro dd r€diclo Loneth oI

all the cultivar3.
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hbr. 3'. Efrect. of cacl- otr g.Eln.tto.

lll._e:_s!!l!s

hY. .f!.r .odt8
t2

2.5
5.o
7.7

r2.t
l5.o

15
a5
65 95

p
T

11ll--&-1s93

Itsy. aft.f .ovin3

2.5
5.o
7.'

12.5
15.o

65

35

95

6' 75

,5

\5
JO



TabI€ la. coDtrbu..l

34

(gI-cvLEgl

Iby..ftor ovl.s

7.5

12.5

lo 75

35

It
25

aabl€ lb. Erf.cts of
of sunlrowor .!of

sallnt !r revsrs rtr ldo:/ctr

4'
29

90

25

74

@

95 90

93r, 8lo

t/ x.!n. ..rror.d by .do.
.tGnlltcdtly dtff.!@t rfuMPl. r.Da. to.a



35

l. t. I Elfmcilofetlrcr2

3.1,tr C6mln.rion P€r..!tac.Erf.cl! ol .,6otr on

,rhe 3a1i 'nre 
or 8om'i'arioo (rable rra)

{d tb€ ilnal d6reerc€ (Tab16 4b) ster{fic@tly. In z.r sart

ar1 th€ a€ods e€f,tnat€d to lootl vlth1n a *€er

.vtddt fFd Tabr€ 4. that

the dbi,6nt lolutlon had 6n 1n'm€dtat€ 6ff.ct on €emirattns

..od. at .uc|r row ..rinlty a. 2.5 orho./co.

hy on€ day in Cw. Noot dnd lbr rd Nher€ vd3 a

,l rn s.r.rMt1o! 1n cv, shu.' Addl ttoD of th.

.u1tu.. hodiut' at 5.o dd 7., hfro!/cE rnpoded ttro

r€dlctton tn at lo.o mho6/co

.allDtty 16w.I. untll r4th daY'

the!. mr oaly 55y' total 6o.rseno. tn shdr and Noor and 60l

i.n Hol. flt€h.! !eeln.. had worv dra.tl. 6f4€ct on

^t 
12.5 Dnho!/cn,

the ltDat .ir.rsa,.o was lo* h sh.m. dd flor and 2oF in Noo!.

.alinity rew€l 1... 15.o 'o}lo3/@ lr1 tb€ cultivar.

sevofsry. nrs ra6 m7, 1tr srmr.

dd fior ad r,t in roor!

rh. ratt 6ff€ct

alnoct lool sontrinatron



l6

I€ve1s r€ts, 2.5r and 5.o @ho./@. Itor.v€r' vith incr.r.o

1r th€ .ort solutlon tha rei6 of s€nlDatlon

bur th. .63pons€ ot arr th6 cultlvars
s,1i! viz. NaCr 

' 
C.Cr2.

It can b. deduced frcD tbs .lata tn Tbbr. 5a thoul.n'

appa.6ntly thero was sono d6tav tn the rata of cssination'

flnal ed.!s4ce at 15.o nmlbs/d sti1l av.!as6d ll* iD alr

3,1.5 !lc.cIs
Per..ttece or Srfloe.r'

TrI€ rat€ of Cen1natlo! and ftnar g'mtnatlon p6!co!tas6

'.!6 sieltflcdtlv .adu.€.t rith th6 alplrcotron of miitule sart'

(Tabl" 6a dd rablo 6b). sa11tltr6. at ..rot 2'5 dd 5'o mobot/@

dtd not hav€ €ffectr on Rdnnlnarin

th!.e cultifu. G6ninat.d to ar'o.t 10016 aft6r ' se€k of soritB'

r,il tI 1ncr.{so
6allnltv lev.I of lo.o Mbos/@ lhore 1lF sent-

nstion wa. €xh-tbitod tn cv. shs!, 71t In Noor dd 62* rn lrol'

It.th€r tncr6a!6 1n sarinltY

6ff.cidoy of a1I che cultivar!. 
^t 

r2.t Mhos/@ sdrnriv

r6v.r 4ol Ronlnrlron rns x.co!.1.d in slxin' 'nd rroi nnd lot' 1n

Ec waruo of l5.o mhos/@ th€ sonlnation ra'

atr6ct..l a, lD tha tndltldual

lo* 6ed'lmrIon
Noor 4d 20*

dt tlii lewel of sariDiryr
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Tabl. 4a. ts,efectr ol rlecl2 on nr. dtd per.ontae.
@.

- ltil--c".--!!4!E

Day..ft.r.ov1!3

5.o

7.o

12.5

15!O

5 95

75

5

r5

55

+:i) c". Noor.

!,0
7.5

12.5

15.O

a5

a5

)5

I5 .5

55

15



2,5

7.5

12.5

r5.o

r5

5

t5

5 15

'rbl,Io 4b. Efrscte of
of .unflor€r cr96

1. Nhos/dn

uo:

9o

a9

60

7O

7t

6)

T

a,

15

54

19 65.\1aLl

trt 6aD6 .Lett6r. 1n

. !fidtip16 tdra. t..t



,rar,lo 5a. Eff6.t. of

dl.rr€..

39

2.)

r2.5

30 a,

7O

l,

95

5>

r ii) r. N"o.

Day. aft€! loetna

7.5

12.'
15'o

7A

45 75

lo



Tabl. 5a. contlnued
dl c". rrcrr

Ibya aft.r .ov1ng

2.7

7.5

15,o

50 ,5

p
25

7O

5o

45

rabrs 5b. Efl.ct96f Na2sO4 on P€rc.ni gedlnutton of varlous
oI nfro!6r *r!n

rn ndhoi/cn

ar.57b
95 59

5o

J/ Mods fouovod bY mmo

!1€Bifi.a!try difrarst

rott€r6 ln.a.i
xulttPl. rds. t...



Tab1. 5a. Dff€ot. ol nlrturs rattr
3rnllouer cur.lYarr r:Dm

, it c". st'-"

DaY. aft.r .owtna

2.5

10

30

80

7'

:.

!-l-q:-!esr-

bt. .ft.. i.vins

2.5

7.5

12.5

15.O p

)o

15

,)

80 a4 85

71

T
28



rEbr€ 5a. contrnu6d.

{a) c". xol

Ibts aftar.ovlns

2.5

5,o

7.5

't2.5

rr.o

15

62

la

r.br€ 6b. Effsctgof

sdrrnity rn udh. '/cb

29 73b

9r

a,
89

7)

?r

6r t

!/ ti.s5 r.1rov.d bt

flcstlY dl,ff6rdt tty lhcdt! xu]tipt. rde6 t.!t at rp 1t'



).2

\)

CE'II{IN^TIOI] lN POTS

ras filrod lr

capactty of .oil harl d erecirtcal condu.trfftv

of 2.5 nnhor/4 yhtch .efled a. th. .ontFl. slx sartrrlzatl.n

!6s1mo. vero maintaln€d ln th€ 3o1t 'ttL tx€ additlon of Nacr'

c€ct., Macr.. dd N-sor ciLber in 5i4re or

tbe coDductj.witY

th€ holp ot 6 conductlvltv trrida€. Dach tt.atm.Dt xas r.p11cat'd

!:ft.€r soo.l3

of tho y..!. lftor .n.rgdce' r. pldt' rere
of the prd! ln

fFn g€ft1nat1on.

3.2.1 Ertoct. of NaCr on th. nat€ dd c€dtnatton
Perc€ntas. of sinlr016l!

tr o &6m1'atton patt€m n.v o€ folfov6d fFn tabr' 7a &

table 7b. c6r'uitatton stalt€d tn tho contlol pots haYlnc

€lectrlcar con.tucttatrv 2.5 odro./d. o' 6 r dev of sowins'

^but 
9?16 .a6d. in cv. sh@s' torrorod bv 96t r!

xoo' 'xd 94* i! Hor nfler a sowrnll' Incr'as' 1D

salinlty t6 5.o Biho!/ch derav.d s.mlnatioD bv 3 davs dd tho

fi,lar s.rsence to 9ty' ln cw' shd" 3GX in Noot

dd 3l* rt IIo1. lurthe! i!.raa36 ln .aliniiv docteas6d tht !ai'

of s.mtnatton tin6' Dr'sdic chsB€

ir g€frltraiton eqs trolic.d at sa.llnttv revor 1O'O trDtro'/cnr

rh€rs.nc. of courd bo noti.€d onlv 3ft6r a dnv'

of .o*Ire. It onrv 20* ln Noor & oI dd 2?* 1n sl'd3'



lrt

nrnar 6n€rs6n.. ra. arso badry aff€ot6d at thls lovel, pa.ti-

.ularry 1n ro1 (39*) and Noor (46*). sltan.

dd show€d ab.ut 60* stand. tt 1. ovideni fmn Tabls 7a thai
none of the cultlwar courd ro.Iai rhe toxic eafecrs 0f th6

.alt abow. loto mhos/c6. Hor

12,5 mho./cd dd r.w€ar€d toral aodtlatiob 01. only 2?t on

lalh day 01 6orID6. rt! cal Noor ard Sl€ns was also

boloy 5oi. Th. .uh.l6cred to

saltnity 1€v61 15,o !mhos/q! dtrfo..d siedficartly in

ultloat€ om..so!co. ra5 :rqi In shars!

2r* t' uor and l9tl in Noori 11ro €o.n1latton of alr th6 seedg

startod aft.r a d€Iay of rl day. but plolonaatlon b€yond th.

td days rinir coufd not lnprcvo.

f.2.2 Effocts of cscl, on

Th€ slsnlflcant erf€ct ol thla satt on tho rate of

tlnor on.rsdnco

addltion o.I' Lo ihc r€vo1 ol 5.o

b!*ro3ld drd .dv.!.e €tf6ct
or shdr,3 .nd 

'ool 
dotrn

8 day6 of soyins a. colpar.d troattr€.t. cw. Hor'

5* r€ductior in flnar eerfrinatlon
satlnlry to ?.5 dd ro.o Nnho3/ch dorov.d somlna-

tlon, but th6 flnal 6n€.ssnc. ,s. abovo 50* tn all th. case..

in r s.nindrron
was ratsod !o 12.t dirros/@.

tnltia1 sorninrtlon unttl ath day of aovtnc and

conpleted on l5th day *rth about 1tr6 somlnatlon rn llor, a2ti
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(l) cv. shrn6

ey..ft.r.oyrns

12.5

97.5

63

67

34

9\.5
45.5

59.15

)4.25

lnl cv. Noo.

9l2

,.o

12.5

54

a6.o

la.o
't9.2'



rabr. 7. conrr'u€d.

rloy..ft.r.orinE
i-r5

5.o

12.5

t5,o

94,25

al.50
66.25

]9.o
27 '5
2r.5

1bDI. 7b. Eft.ot ot
@l ttvar.

nacl oo p.rc.Dt aerinatton of wsrlou.
of .uflor.! lFE t' tst.r

sarrnt ty rn nho./a
or1ttv.F. conttsr

( 2.5 J 5.O ?.5 rO.O t2.5 r5.O

97.9J

96.25

94.25

r9.25

25. t)
59.J8b

94.5o 6 .5o 59.75 46.50

36.00 69.5O 46.00 rro,F

a3.25 66.?5 t9.Oo 27.tu 56.otr.ll

3S.06 71.75c 4r{,r5d ,.17e 26,:r}f

lJ/ 
'1.d. 

follo,€d 1! each Fs afe not rlanlft-
6stly dttf€!.ni by Dr!c@r. MuItlpI. roso t€3t et .p ltrr
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?ab1€ 8a. Eflscts of caCl2 on Ft3 dd p.lc€Dr eendnarlod

:rl,-!y!-gr4-s
Iby..ft.r.ovins

)

12.5

r5.o

65

62

57

99

7e

58

)3

et{.}t
79.25

))

iUt o,, x"""

Dayr aft.r.oving
r5

t.o
7.5

r5.o

52 75.25

12

29 .7 5



Dat. .ft.r @e.tns

I

52

1,

95

50

v

Trbl€ 8b. Eff.ca of CaO2 on p.r.6nt A.nlerlon of vErtous
curtiwa.r ef ru4qv.r aetn tn Dots.

S.lttUty I! ubo./@
Orrtj.wa.s cont-I(2.r) J.o ?,5

99

91

39

1)

24

79

al

7ad 32f

y' !a.ds fo1r6r6d by .atr. r€tt.r. ln .a.h Ey ar6 lor .ierif:i-
cetly dlff.r4t r,y D$cor. !tu1tlpr. lds€ i..t ar !p ltc
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l9t; in Noor. resife a! 15.o h,iho3/cn

..duction tn fin.:l ehe.66nc6r .bour to, l3 dd l4* schninatlon
1n Noorr she6 dd ltor .6sp€ctiwery.

f.e.l 6ffe6t. oI l,scl- oD

or c€m1n!t1.n
Mbra 9r nnll

r.w€t d.t 2., uho./co drd tlr fmm or.

5 days of soving

ro about 99f tn cv. Hor, 931 ln Erd. dd 971 rn Noor oh 9th
Ih6 thre6 cutttvqr3 subj€ct€d to th.

5.o nohos/ctr

egftinatlon. shdn. ,nd xoor

contel I6v6I,

Yas olro lhe row€st. Salt

at tL. l6vot of 7.5 dd 1o.o mnho./cE rrp.d€d th6 r.t. ol s6rni-
nation and rs ftdar cout tn alr tho clr.ivars wa. towar thsn

contror, sorlnlzatto! ..sin€. 12.5 mhor/@ plow€d dF.rr.c io

soarnattor/ onry 7-l1i s.tuinattor courd bo ob!€ry.d on 9th

u!t1 rSrt! day. trle finar cout v.! 29, in HoI, 37.5t4 1n sh@!

dd 19* 1D Noo!. rt tho hieh.lt .al1n1ty 15.o mho!/cE a.Ll. th€

.ultlvqr€ €rhtr,ltod further dolay lq eorinattoh utll 12ih

.lay Eft.r .orlne, on rSth .tay lew€al.d 21.#
Noo., 271, in shd! Md 2al ln



5o

tab1. 9.. !ff€ct! or
Fr of rupfl9le!

{'l J cv. shan.

hyr aft.r .or.lns
6

7.5

12.'

r5.o

67

53

97.'
92.5

10

69.5

't7

27

t'tit c', r.""

hy. .f!.r &rlns
i8l2 '15

7.5

r2,5

r5.o
t9

21.5

5A

5l
76

96.5

ta

32

7

79

@.5

ta



fabl. 9. contlnued

|by! .rt.r aouinc
l-

,.o
7.5

12.5

15.O

35 ao

67

12

7 ).5

)).5

'Lbl. 9b. Di:f€ci of !,acr2 on p.!..!t gon1.atlon of ertou.

ss.rtDtty r.v.l. rn ortDs/cr

t2.5 t

HOt

97

96

99

95

91

69

79

73

54

43

55d

3l
3'
33

l/ x.o! aorro$d by .d. I.tt... in ..ch Fv
dcaDtly diff..4t l|ttiiDr. ruge t€.t at !t, r*.



6116ctd ol tlr6

1at'1,6 toa rnd T.Jblo lqb, ,rt'o!e

Iev€r r codnrnailon eas 1()0,6

aft€r a dayc ol soy1nB! ulth tncroa6in6

!h€ rovor/j.u, ?.r, !nd ro,o nnho!/di, 3€!n'nJrron
ea. doLay€d but th6 fi'at .m€ra.nc. va. nol er atrasticarly

1s ewldont frcn tabr€ tos,,h.!oln ali g6nrnaLton

1n sbms'74.75* ln Hor snd 6at2ry' 1D Noo! tn tho

erectrlcar conducrlvlty or lo.o r'rho./c...

5oi ttr arr th6

the hish€st s.lin1ty row6r. r5.o mrre./@, r|or .xldbitod rh6

t).25tr t:\n^\

Dy 15* 1r noo. dd 4rF 1n str$6.

f.2.5 Eff€cts of I'ttrtura s.lr.

Pr€aert.d tn
Tab16 tlt,. c.Etna.iod tn cotrtrr pot. va! about t8* 1n shd6

95t in fiol 0n 9th d.y ol obs.Nattonr G€tu1Datlon

of a1r tho cutrtlwarE at ..Llntty r€v6l 5.o rnho3/cn was alno3t

94r, riut thd tty I day3 o. coi'pared

hcr€a6o 1n .a11nlty to ?.5 dd 1o.o ,@hos/co

d.leyod a€rnlratlon ond r,he fLnal €n€rs.qoo los lnltlblt6d

^bovo 
1o!0 mho$/cn rallntty' th€ ..€d o'leie€n€e

ftnal count od lath day va. r.du.€d to

It "ll^'? 

So



T.Dl. 1oa. Dff6cts oa N.2so4 on th. nte.nd porccnta€o

ili cw. shams

Day!.f!.r eowj,ns

1t

,.o
7.5

't2.5

r5.o

57 95

39

35

!iil_c-. N"".

2.5

5,o

12,5

15.O

59 9r.75
6a

tt
|,

6a.2,

28 75
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hY! aftor aodnc
t5 ta

12.5

41

91.25

I5

74.75

a)

t8 31.25

)5

,Iabferor,.Dll6ctof N.zr(}ton p.roonL
or sunfroYo.

slalnl'ty l€v€1a rn mho6/cn
(rrrEla.r. contrl

35

)3

8t

6892

95

81

a6 35

7ra

!/ x"s. forr"..d
cantly dlrf6rent rtulttplo rss€ tost at rp rt.
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f.b1. rra. rtt6ci. or'nlrtu.. ..tt3
a.ninatron

(i) c". sh-.

3 r5I r8

5,o

7.5

15.o

)o

97.5

at
7O 39.i5

54

9 23.5

/ol c". noor

,.o
7.5

,2.5

15.o

65

lo
I5

96.25

80 9J,t

54.75

2).o



Tabre r1a .ontl,ue.l
56

t ri,t c". sor

S€rinity l.v6r. hys aft.r .ort.s
1! tur/cd I 6 9 12 rt 1a

2.5 (contrcr ) - 5o 9t -
5.o - 24 73 93.75

7.5 - 9 4A 77

r5.o

ra

,27
2) 26.50

or variou. cul Lihrr

sarinlry rn n'n.s/di
qrlilia.a cortror

12. t I 5.O ?.5 to.o 12.5 15 ro Awe

9? 9rr a9 6,r ttj 23 6u.66a

9a 9f a9 5l l\ 2) 67.16b

95 9t 77 49 n 26 63.04. ll

' 97a 94b a'c 56d 4rc 24t

y' lr6ss forloy6d by !.tr'€ 1€tt€r! tn 6ach Fr ora not .lsntft-
cantj'y dtfr€..nt by i!bcd!. brrtlpr. rans. t..t rt rD rl.
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t66s than 5ol.
r5.o rdo./cn,

conducttwlty or th6 !o11. €rtu!! the sd6 parrem

of fi'a1 .d.'e.nce 'htch ms 2rt ln Noor, 21,5 ln shdn. dil

dtftor€nt .driDizarto,

llacl ' oacr2' MScr2 dd Nazso4 or
'Ihe radlcre ad p1wule

at th€ 6nd or 15 dly-orp6rlnont con.luct€d tfl

l.r 3.d1cI. L.nath of c.rdnatj,nr s€€d!

:ril.1 Errectr
S.€da of Sunflov6t.

lho nv.rage rndl.r5 lena

tr (contrcr) vas about rr.7o

Dtus'o!.1very
th€ salt solutlon utlL the blnloun aw6rago I.n€trl, O.42 cn,

L.earud,L/i;.o n.,r,oslcn (!r6. ,, 
'1u'e-').

Noticeabrg !6.luctton in radtcre lonsth 7.t mhos/cn

dd ai Nh€ taBd r.v€r, t5.o ml1o./.m, uE

.lcFlrtcattly r.aluc€d a. comDsrod

dd lIoI .how.d armsL th. su6 lati.ity etth .adicle
Ionath av6!a€1ng about 6 cm *]lcr6ds

to 4.4 r cn.



I

LENGT H ( cm ).RADICLE_rt

'?'z 
l

^or=o'>t=

1rra,bo

?1,^r,
^;";-i1c1,,; z
3's I "e6
rX ;i,a= t
"i F.o3^ o';
o. j; -v,5 3

3+- 16
E;30
ia 3s
96. ;..8

6--
?6



b-J+. ,..J.*'6-!'/-

Plota r! !)If6ct5
l.ngth or {em'inatrne seed3
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oD ftadrc'Le Lonath of1.1.2 Erfoct. or Na,$r
C€mttottn* sa€da

to tt.6ir rith, no cuttlwar shov6d .tsniltcant .o6l,onro

to tho .a.l t concstr.tton upto 2.5 uhor/d r.v€r. Th. radl.ro
l.rsth v.! o..!ur.d to qrrcat !4 co (da.2). Ilcr€lstns .art

coh.urr€rtfy Gdlcle l€nslh ln
all th6 E6rinat,tns .6.d!. th€ tottclty
osD.ctar.Iy obv.tou! tn the h.tdlre.l roll conconlration/r5.o mho./@.

^r!oll3r'!ir'r

cu.Ltivar., xoof to hrdr !,lt
conc.ntt.tloD vlth 4 ov.raa. ..d.161. tdgth .t 2.57 6.

3,t.3 Eff.ct. or cacl, on lrndlcl. t.ncttr of
c.!rt!!ttnr s..e. of sMdor.r.
Dlff.r.nt ..rt tn tho cultur. n..d!o rud

.larnflcst !ff..t or th. r.dicI. ltro ol lh. !..d.. IDv.v.F'
Itl. N.25o4 th. fLrrt .iltnt2alton r.srn., 2.t nbo./d, hld

16nsth yas .bout 12 co (Yrs. l). Incrca.rns.on.en!r.tt.' ot
tho ..tt tn tb. 'nbt6nt .olutlon roduc.d tho h.ltcLo lonsthr

but th€ .rf..t vo! htshly .tsntrlcdt ac lr.o d! b./cr fi€n
tb. av.rae. radtcl€ l.nsth of otl th6 cultrw.r. v.. o.39 cot

Ia f.ct th1! d!..tt. off6ct .oul.l no br.
yith DFlo'aatton of tl!6 tio.. qrlctw.r. shoi. atr.l ror v.fo.t
a D.r dd .hov6d d av.taa. !.d1.1. l€rstb of .bout 7 d' vhil.

!h. sarl€rt av€ras€ r&tl,cl. l.nSth of 5.4O co.
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RAD lC LE LENGTH (cm.)

|\@

II]

'r|
o

3T oP,ai'Du
)s 

=is : s
tP rGrx mrif;
6. ,n.;
st e
2E i;
3:1'ad ic* 3P-'asr

sF 
=

-zte3tn=



6l

LEN0TH (cm ).

i T1(, Do

RADICLE'rl

rzl
:o>-<

-:>-

:m

tf 3 -
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l.l.tr Dff6ct. ol Ir€cL, on ltodrdo tonsrh 6f
soadt of.unflov6!.
.ar 0r, MacL2

r.ilon ds 2.5 m,hos/cu In r.ducind r,l,o radtcr. leneth dr setul-
natins Eeeds 6f runfloror (nr€.4). lddlng the 6alt to th6 r6w6r

or h16her .onc.ntratt. radtcr€ ronath accordinsly.

cultivar sham. rff€ct.d lollov€d by Hol dd Noor.

yhos€ Dc waluo ea6 adju3tod Lo r5.o m.xos/cn rovol.

f.1.5 Erf€ct. on Rldtcre L€neth
@

' 
the .ff6.t

^t 
rtrst lowel of th. salt 2.5 mhor/@, ihe

radic1o length aa. 13.23 @t vhlc'l rosr.d to th€ rad,tcf. 31.e 1!

Pratos t116. t). Reductlon

fofloyed incr.ase ln con.lu.livity

.ort conce' h.tion' 15.o mhos/d,

ro.. th'n h.lt cm. ln€ av..ase rensth

attained vas 0.16 cn, Cv. ShMs a)d Noo!

dn r0r ot

?.I PLUI'JULE LENGTH OI,'GUI}IINA'IING SEDDS

rh€ rroced,r. adortod fo!
fo. !ed16l. t.tralh, 'Ih6

for 15 d!y. an,i the plun'uro len8th of tho

1r dtffo.ent recln€B of saltnlzqtlon. Otr.aflatlon! on plunule
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RADICLE LENGTH ( cm ).
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lndivlduor .df, i 3otution.
in thei. Dtxcuro.

1.4 eluurq L€qrh or c.mrnatrnr s..d3.
1.4.1 Dr.sci. 01 Nrcl on pruur. Lonsrh orq64lnnLrnc

Trr€ toxl.c gffscl of NaCl on plunulo 16n€th t! owidont

fmh (Fis. 6). 1'16 ro.st afr€cred cultlwa. vas slratr. d ch

ronsth of 3.57 c'i aa conpafed with
r.hsth. 11'o rs.tucidE

oftect app.a!.d .v€n in th. frr.r ralt @nc.ntratlonr 2.5 Erb.!/d,
vh6n th€ plmul. rorsth va! a1mo.t harv€d. rh fact lncreaslns

had thel. dvln.llins €ff€ct or the ptunure

Th€ pluDur€

lenattr o.o, in Noor at dhis

llov.wer, acco!.lin€ to the ov.rall pertonndce, s.|etr! p.ovod

ho.e susc€ptl,b1€

1.4.2 Efr6c!! prumte l-onslh or.
cemlnattn* s6.d: of tuao"er-
rha.alt et roe con6.ntr.tloD or 2.5 M'h.r/cn wa6 nor

NoCr Io. !1uo!rL.3 or |l'6 $o.n'rnarrr.; .ood!. r1r€

av€raa€ prumul. toDBth at 2.5 nrlb./cr roasuled to 7.j2.n *d
conrrcl ,.6d. ( Frs. ?).

!€duced accold1nsly. 1n pruturo lonsth
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PLUMULE LENOTH ( cm }
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r. hlsh.. .arin1rl€a l2,t dc rt.o .'db./cd yhor rhs pl,uiul.
IonAth ya. r€duc.d to l6a! thd tod.Th. pluu.l.. at th...

ond .w.n!u!rry dtod .wsy. sban.

dd lIOl e.r. at a Der ln r.!pon.. .!rd dbs€d d avo.agi
pLuol. l.nclh oa .bt'r t or vhllo xo.r |lrd 2.6t cb.

1.4., Drt.ct. of Mgct^ 6n Ptwl. Ldatb ot
s..{1. or srflov.t

ln. !w.r.a. plunt. Idaur
v..9.16 on (nra.ar. all th. e.rl!.tlns ...d! r..potrd.d
l'lb.dtot€ry to th6 trcr.!.1r6 slr conc.ntratton. $d th.
plwlo l.DAt[ rar r.uuc€d to 6.4? cm {t 2.5 '.dro'/o. Dre.trc

plu'tuI. l€nstlt cw. shau! at thlr
1€wol oI. th. latt @dcedtratton a'd th€ r'tumlo lonatn ra.
r.ducod to h.-r f. In .art .onc.trtr.Lloh
Lnblbltod tho tn alr the drdvRrr. lr th.
htGh€ci ..-ri zrLion .€st'r., rr.o oulo./ce rho p.Luuulc lodgrh

ra! r.ducod to nrb.t zer. ttu. thl. ..ll lroe.d @r. torlc
.ftect3 on th. aFsth or pr'lDt. th.D .ny oth.r lsrt ud.t
t..t. sh.d. *. loud lort ruro.pdbr. to xscr2 snc.nt!.t16n
ed rhoy.d a !v€.as. Dl'ld1. reD€th or 2.91 cr folloe.d by Hol

rtth 4.o4 o sd Noo. 5.lti d.

3.4.4 Brt.ct. of c.cl, or PluDrr. L6gtb of
S.ad. of sutlor.r.

r.rsth at 2.5 nho./cD cordrctl.rty of tb. dltur. D.dtu. 1h.
rvoras. Drurulo rarr Iev.I ya' a.4r @ .g
@oDaf.d rl,rh co.tF.r rEvln6 a,66 d (.rs.9). I!.!.a.tra r.lt
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ooncr lrtrtlon Lo 7.5, r{t,o lnd 12.5 rmhos/cir

tluflul,€ l.nath ot all th6 .ultlvar.. Mork6d d6cr€a6e tn

th. hlsrart .alinr!v'

15.o @bo!/d' rh.n the aw€rae. I.nsth ua. todrc.d to oolv o.3 @

Cw, Noo! hdd the 4a1r..i pl@1. ldath of O.22 co at tl'

.r.v.l of saft

l.rr'5 Dtr€c ts

^t 
2.t illhos/cn € aweraB€ Pruhur'

.116 ot alr th€ cultlvars $! 1o.95 cil

h6wrnE 1!.15 cn leneth (Ir€r10)t t{1th ln'reiso 1n 3'11nttv

th. pLubulo lon€th vas inhlbl!.d

.slt concontratio!, 15.o ulDs/cD tr 6 plllmle rer€ttr rar

r6duc.d dra.iicallv to 1es. th@ half of q centio€ttr and rn

cw. norr ure trot .lowelot

plutuI. 16nsth of 5.tl cf wa. .rblt'lted bv lrol follov€tl bv

Noo. dd shan3 vith 5.26 cn ond 5'41 c'i

S...r. or $nflowor'
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PLUMULE LENGTH (cm I
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1,5 Efroctr of urafo.6nr s.rtntit€!
on Plant Csvlh

Th€ atn of thla find out .he .rf.ct. or
or Pl.!L hel,grt of cv. $!ai'al

1. 5. I ges!!-31-iegl-9!--!1r4-!9&!!
rnlfor€rt conc.dtratlon. of the .alt h.d stanlftc.nt .1f6.t

on ptdt h6lcht (rabr. r2).
ln contFr pot. havlnl..Ie.ttacal conducllvity of 2.t n'ho./@

ond.r,I!.d ot 24.a ctu ix
shd! folloy.d by sol 'nd Noor rlth 22.9 and 20.71 @ !..D.ct1v.ly.

alttv^f. srrrms .nd rrnl r6re
oa do.. thd r'o 6D .rt.r 9o-.r.y! ot tb.lr .Ders.ncc. orrtlvor

o:r'tu Lod qulro

rr.lght Itk. tlro.6 of oth€. warl.tto!. Th. d.cr.ar. rn .1zo

lr.oa. qulto .vld..l yhon tx. conductivlty

eo. .bove ?.5 !iu'o'/d!. rt r.rlrlty r.vor or !o.o mID./o .
r.duction ror€ in Dlnnt h€itarl

th. tnlti.l
rh.n th. .rpe.l.ont (r:rs. ll). flt€ prant h.lsht
,!a .ov..€ly afacct€d vh.d ln !h6 lotl

nt tJ.o .,nh.r/co. 
^t 

ihl. .,llnlty, the ainol

h.tCr. ot Shan. .nd Noor p.r about 2l d and flOI 22 cr. !.cau..
th. pldnt! .outd .r!.r 60 day. th.y rdatn.d
.tunt.d. }{o!.ov6!r loaf ..rgtn6 ed .t.n of
httlh lo-lln1ly or thtr rnr! ahd cv€ntunlry d.c.y.d.



Trbr. l2r Lt.otoa x.cl

l4

o! tlrat b.i€!! of v.rlor. @l.ttlE.

s.llslty I.r.I. r! nho./d ,

or.tttrf. lbnt&l

tx)r

rt3

rl6

l12

9

t
r35 95

89

90

65

52

60 4

35.

22

23 45.

23 aob

8Ob 1/

!/ x.dr forrosd rn c.tr Fr ar. ,Fr

dtnrit6utly ruff.st tt DEoa.. trrltlpl. rdar t..t
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1.5.2 Erfoc!c

Table r:l rd Fis.12. In contnst
to Nacr, cncr2 soil uplo Lb€ I6w.1 or' 5.o nnhof/d

vas Iound conductvo to tho Iuxurtdt €rowth of all the to6t

90 day8, mui'nun ltddl lrotsht

of rJr ch, 6r of 5.o uruho6/cm,vaB

sbdos dd Ilo.L Noo. vlrh l4l.o
( 2.5 odo./@)'

vith in.r.r.lns sarirlty b.yond 5.o dhos/d' prd!. of Noor

dd llol vels drala€d 6*c6pt strd!. Dra3tlc

heteht occurr.d at r5.o Ddos/cft! Err.t obsetwaclon on prant

hei€ht, aft.r

r€nsth ol l.m @ ros recorned tn cv. shds fo11oe.d by ab6ut

, o in Noor dd Hol. 'Ihe rtnal h.tEht of al1 ths curttvar6

ot 64.25 .r' in r]ol fo-tloved DY

rith 6l.o dd r5.o cm rcapeclilclY.

3,5.1 Er'a€ct.

ld(trion or lacr2 to tn€ soir ..duc€d

h.isht aisniftcstly at arr rev.l,r ol 55rt co!.entrolilons as

<,rr (ftbr. r4, Prn!"-'
In the coDtrcl Nreatnent (2.5 mho!/cn)r the tr'adn'uft h.tf$t of
r5lr.O cn ras dctrleved by cv. Ilol tollow.d
hawing t46.lo dd r4l.5o cn (ds. 1l), -tnclo'rins

).
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c.cr2 on plant h.tahr of hrious

S.llE.tty l'.v6l. in urD./@

't32 r5t r13 rll 82

75

55

111', :J

t/ Xoan. folrov6d by .$. r.tt... tn .ad! er 6.e rot
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Lbr. 14. eff.cttof xgcrz 6 !rr'{t b€&lrt of frll.u!
cur !ttr. of .6fror.r (o).

a.rtdty t! -rb./{6.lttrr. cbltFl(2.r) t.o ?.i ro.o 12., l5.o av.

gd. 116 rtt rrt a5 {5 25 92t

xoof r43 l:ro 95 6a 9 /l a?b

f,or r54 .l!t 99 55 a6 19

rr€d rStb ro?c aod n. 2t?

l,/a }{€.a. fotlov.d by !!r. l€t.er. t! .ach rcr .& not
.tarllalcdtly diff.rst bt lrDod.. lit.ltil't. tal. t..t
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PLANT HEIGHT (cm)
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Plate. 2. Dffects ctuorj'de o. pldr



plut h.iahh by about rlrr€. ttmes in srhsr 5 tlr.!
tn Noo! dd 6 times in so]. At th€ hrBh.sr ssriniry (t.o. r5ro
mhos/cEl r,ranrs tsre dvarfod dd courd artain a heie,hr of
t9 cn ln rolr and ?a ch in

conpar.d rith ir€atEent. rrle

a.r.o !nol1,

1.5.4 uf.ecrs ot ra2so4 or

As ewident Iron llrblc l5 rho

slsntftcant e&fth of ptdts at a satiniry levol
or 5.o mnho3/cm. In facr, or rlrir 1ovcr, th€ prst6 r6!e t5r1€r
by about one

curtlvnrr (Frs. 14). ,lbov. thtr

of t'.o Enhos/q, 'heie the nlnlns h€1sh! o.6?.25.n var

Shd. 5nd llor'
a p.r nnd ettai'ed th. 3srtr6 r.anerh or,lEul ?2 cr.

,.5.5 tfr€ct. or Mixru.q snr i. o!_L!:l!Li]g:!s!1.
r€atn€. ver€ pioduc€d 14 tho lotl

cac12' Msc12 Dd Nszso{ in

ltr lh. aolr rho pl^nt heiehr accordln€ry {rabre-t6,
Prrtc-l ). h.tsht of 149 ch Fs attaibed rty

c!. nor lbr.loyad Noo. vlrh 14a .id rl|l cm .6sp€cr-
twoly r.n the (.rs.r5). Notic€abr€ ..duction
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aabr. rr. Efl..tror N52s04o! pldt
drldwar' o. sunrloYill.; cir )

sarlnlcy rh !nhos/@
Orr dva!. ContFIr2.t, 5.o ?,r___19:9__J::l___Jti.9-_Jye-

frr9 1ii 137 tta ", 7t rtaa

r47 rAa 1ra 76 6j I tnc

1r2 15) rtz Ao tz tttb Ll

rq9b 15ra ll4. 112d ao€ 7o1

v ueur forro,.d tn .a@ Dt ar. noc

al€.lflc.ntly dlfferdt r,y nrDcd.. r&rtrpr. rdg. t..t
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a.hr. 15. Daa.ot oa r{rrtur. ..1t. on lrdt h.t8ht oa

v.r{o!r. nur.atE. oa a6flor.r.

glrrr.ly t! do/c
(lrl'rt tE. ccltrel

2.t, t.o 7.t lolo l2.t lt.O lv.

sr@. il6 lca rc9 a5 57 {o 95b

xoor - rl3 r2a yt a2 5r rto 9rc

tf9 f4o r|o a5 67 lo

147 132 rO5 81 5a 42

',/ x6d. troltov.d br .d6 l.tt... ,.! -.b Fy .e Dt
.lsrltl.dtly .ltft.st by D6od.. hnt,'t't.. t$C. t..t
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2.5, 5.o, 7.5, to.o,

Plat. 3. Eff€ct. of otxtu!€
12,5, 15.o ifus/@

.alta.n plat heisrrt.



a6

t.oatmeni. Pldta at 15.o @ho!/cm .alinizactor'

eorLh, lea! burns $.1 'leasurod ro odty 4o.5 ch in slhaus and

iioor and 44.5 .n lD uor.

1,6 Dff€cts of lllrlure s.Ita on tb. l]€letrt of

s€ed1lnA. srotn in th€ non .arine
in-!6.Jrzod po !s

tn the prer4ous dttoct .odn€ €xt6r1tr.nt. This

.unfrower undet dllr'.rsnt 36ts

t.6.r Dff.ct3 oD th. u€13ht of Praota
E]1!-p1-44-9:.1-il--!!s-& 49!r!r-iI!59:
nlter !.dsplantatton tb€ plarts were

&ndbegdwisglouc

desree of sartnlty: ..dr in lie.r6' trotd-") th{: prnr!

h.ieht vas not !.werory as it Yas tn dir.ct a€f,i-

natton in tho

hateht o, r5A cm was exhiblt€d by Cv. HOl roflorod trv 155.14

and rro.25 c,i In suns dd

of 5ro mhos/.n, prant heieht rds slmst the

although plant gretrr at htahar reverr of



a7

rosiuo, | 5.o mrbi/ci,
th. rr.16h! oa .ll the t.rt cultiwar. vor.
tho to* of !h€ hlghost .altr1ty,
nrnlmn pl.nc holchi ot 75.o ctr ya. ob6..w.d rn cv. noor.

It!. g!..t..c r€.irranco t6 .Utt...rr lalr

3.6.2 Eafoc!. of rdrLur. s.1t! on Pldt.
Th..plstod at th6 Prt.ar L.{a st^F..
Frdi hotsht ra. ch.ck€d li6nlttcslry, yh.n ih. ...dllna!

D.c'€a.. t' prd! h.rp,hr ,r." n*. r-.ir9.o *"".U-
{rts.l?), *Ith tncr.allna .arlnlty to t5.o oh.r/@, th.r. ea.
rr,out 4 tr{e. h6isbr of cw.

ror. thd I tlr.! 1r rrol .. corpqr.d etrh @'ret teatoot.

3.? troe.r slr.
{-/

l.?. I E!!993!--9!--!e9l-99--IL9.!prAS1"r.

atr. n.a.ttv. .fl6ct of N.cl coDcdtfatlons
rl'. t. rhown tn !Ys. ra. addltton to th.

l-,rlnhlbttory .ff..r on pl.trt lr.lgrrt, flowurtsiz€ qre.
YIth an incr6a.e/.tD a.I! concdtrdrl.n,
..,".. ",, -."",fr,.,,, ."".,1i1",.", ". u.ru -,
oc.u.rod {n

12.5 inho./6n ..ducod tl!. f.toy€. dze to alrout half of th6

h cv. Shdi. dd troo.. ArrthoFor€, no

o.currc.r Itr llor ln urts rrontr.ni. 1ic hlghort
ralinrty (r5.o mho./cD) idhrblre.t fr,owo. lorarton tn .11 rh.
cultLvaE t.5 t6d.
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2.5, 5.o, 7.5, 10.o' 12.5r t5.o rhho./d'
Pl.t. 4, Itrf.cts .f .6r1rity on th. hotebt ot

tulprat.d pr6tt,
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1.7.2 lirr6cts o. cacr2 on

lte erfact or cacLz at 1ow

or Nacl. nre of 
'io 

iDfto./cn

with abour lo ci dtam€t.r

9.15 dd a'7t di rn srrang

{ Dr4. 19). ltre
rallnity rew61. Elt the dra3tic .fl6ct of th€

only at r2.5 n'ihor/@ vhero about 5o,4 r.ductiot in flover 5t2€

of 1t.o mtrhoe/cn' ihouah tho prdt6 flo{.!rd' v.t

-9.",..r

l.?.t Effect3 or rqc.r2 on

ih€ optlnun grwth of warious plhnt.parts a3 .otr'lared to cacJ.2.
i{trn

Itr lnh1r)itorr. f,ovnt\si zo {'-t
trr€ r_lrst lever, r... 5.o 6hos/cd (lrs.20). .lover,^"ize *3

i! iro{rl^rrbr!}i 1o.o d' pslsr. nr r2.5 nmhos/cm'

$E rlorc. diamerer ra. .€duced

mho./cm' the ptdt. w€r6 30 !ns1r ard $ork rhut tirov wer.

v1rluarry vl thour llov€rs.
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1.7.4 Effect3 or Na2so4 od

the €f1€ot or Nazso4 on lroNel l€ss inhtblto.v
than NacL and ll8cl2. tlor€v€.' incroa8tn6 salt

cons'q!nntIy trd6.2 rl r

Th6 naximun o. lJ.8? c'! vas exlribttod |tv IloI in ths

clltiva.slra.
th€1! llowels atLatn€d dldot€r or a cm €ach. Mnrked decisade

1n iroser sftwth 1o.o @hos/cn tovol ol tho

5oil. At the hlgh.st r6vo1 of 3alinltv' the floy.. dideter
L. ,.tr' 3.o sd 2.9o d' in stBnsr Noor ad Hor

?'?., Efr.cts o! Nl

lnttolont .artnization roeio.s ii
abov€ ?-5 

'ft{ro6/@
(contrcr. r!ea!hd,t)' the ploDer deweloP-

curtrwnrs ( r{4.2, ). nrcctrical

sorutlon t!6yond ro.o rh'P,/on Yas

nt 1t.o nnh6'/'r

I tims i! s!!{s

::-I--!11-!l:lrls-i!-L!r1.g--1!! :il---r]]Jr:!]i!!-s.]-.|:!!-!-!'

salinlzatior rorjnos i! th6 sorr

SaltnitY in

t1y 'nl:ins NacL' cacl2 MsCIz fd Na2sO4'
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,.?.6 Err€cir or s5rlntcy

Floy.r diset.! !-rren rh€ pfdt. y€ie 90 d.yr
6rd. lrre frotr6r didot€. of in 5.o and 2,5 mho./@
ra.tlnlty dld not diat6r .lsnttlcar in th€ conrtsl

{""1tr66tr€nt { r'ic.2l). fl e rols€st
llol forlovod ty shatu. .nd

lncr6ase in salinity I.v.rs. Iloy.w6r, th. cbds€ €s ror as

e:poli'nsnt. ,lrra DinIDuk'

of lrlo co at the hlBhost s.rintry was !€cord€d rin No.r wh o

{o1 dd sh@8 stil1 had atout ,.5o cn f.rower drd€tar.
{""'{

3.?.7 E f6cc. of sarintty oD N'o riowet\sIz. of Pr{ni6
l.aalpllnla4 ar t!. I'rinirt
tho pldts tranrpratrterr aL the prlnary leaf .ta€6 althous!!

5.o mhos/on.

r.duc.d tn st26 {rts.24). ar 12.5 naho3/@' th€ flor.r dl.dot.t

flov€rs at 1215 ed r5.o

dbo,/cn ror€
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Drffar€nt salt'ltlos on r|oonlng

an.!. €rp€rioonts rer. oarrl.d out lirh a vtor to
investiaat. uy cltan€e vh.tch

ir wn3 subjac.ed

by .rnsr€ sarts
caCL2, McCl2, tholr ml}ture. rtr.nratlon of th€

llarch, l93l drit Lh6ir
trro.rinE iDn

3s1iniz.tion.€sin,es ras r6cord.d urd€r th€ fo11oetr6 h€adinss:-

?,8.1 Eale.t. ot NaCr on 31ooh1n. snd xatu.try ot Sirnfror.r.
Tho 6ff'ct of dirferdt 1€vols of NaC.t .n lho abov6

scatl.rtl.al aralysi!
.hoied thai tnc..a.ing tn..€6€nr. of ..rt6 in th. .ot]

cult1tar. (Tabr. 1?). rb*6ve., shs. and Noor indtcot.d a

tr6nd or ed.1r6r btooniha at hr'nrd. snrinizarr.o' ro{rrrls or

ti€ stl, gre! br6ob6d 9 dayr .arlter dd Noof to dsy. as

tto otno. hdd, oatu.itt

culttwa!. Rs slertflcdtry infrudc€d by dlfrefe.t

shan3 fatu!6d .o.lier rry 2l day., Noor by la day. dd jlor by

rroabn€nr. 1I.o, rhs

prdls gsgln,,
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3.6.2 Dftocts of cacl2 on aroomlng and Naturity of sunfrow€r.

all rtro t..L culrivaf. ,as

rv€ns6 lioe .€corded upro hroooing yas 74 days io the contror
rr6.tr.att *hile ar rt.o ndb./cn 1ove1, th. prdts broonod

day3 as colrPa'6d

slDl]a.lr, natutity of th€ pldta ya. atso affgcred by thrr

rh. cdnbel rr.oti,€rr. Ttr€ aw6ras6 lt16 cyc16 of
HoI wa. 115 by sh@. 6nd Noor vlth lto dd ro?

d6y. !6apectiwe1y. vari€Lie! ard ,ere si{zliricanrly
dtft6rort both dd daru.t ry.

3.4.3 Effects ldoontns .n.!

Mscrz on brooulnit

6rattsricar.ry (1hbr€ te).
or €a.rln.s. in r,loonlna

l,ho !o1.1 roruijlo!. ,at r5.o nn rcslcm

y, th€r6 wa. rsdu.tlon of 9 day! tn shM.,
ro d'ya ln Noo. dd ? day. 1n ltor, (,rbbr€ 19). Maru.lty, on rh€

Do.t. Av€raao maturity h pfdt.
.t tlro hishest ..l'in€ y.s sra.t6d m d.y. ah€dd

of tho36 srowlns in rhe .onrrl rf€arioni. the awelag€ ria.
cycr6 ot r12, ro7 sd 1o4 d.y. ya' !.w.alod by iior, srIms dd

under rh. .tro'! oL xccl2.
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,.,..3i.ff$':i":}"oqonDloo4lD?.Uldxaturi|,y

f.9 FJf6c r.

Na2So4 on r,loonlls was not as srsnlrucant
maturrty (rabi€ 20 ), rncr6a3i.s

th. r'tant. to b1oon. lr took tor
arr th. cultiwafa abour ?? dry! to brooD rn
e.n! asotnst the 68-day-D.do.r at tho btehesr .alinlzarloD

.allnlty (Tar,I6 2o). yarlerro! tswels lhor.d

.lgntalcant ditrarences of slsnifrcNc6. h o.d€.
to n'ntur€, fiol to.k approxluaroly t2o day., shans r16 a,<r Noor

ttf undor th6 srr€s3 or Nr2so4.

1.3,5 Brfocts or !{titur. sqlts

sallrlty due to mlrru!. .a1r5 6rh@ced brooning in

ln rh€ soir sorurro, (rrbr6 2r)
Bloontns ln plants .6ocherr 1o day. €a.1r6r at th€ htehe6t

.arlolry low6t than th€ untroat.d p1dt5. l.raturity tti'e f..

av..ags r1f€ pldrt tn trr€ cont.ol rrear{ont v.!
tzo dayr against tol days ar

v.r1.t1o3 an<l fora found blshly

of.unflot€r rldr
ltres€ €x!6riE6nts {6.€

th€ yoa! 1944 dd th6 .afocr.
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Feld co'iDon€nt3, !oed, f6al, .t6it and toral, abov€ cFuDd
ea.ts (^cP) pranr 

'a. i'wesr,1aA!€

rol1oetnc h€adiner.

1.9.r trf€ot. rFy natt.r tt.rd

thololtn!.

Itlethodsr. Data on lho harvestod seed p€. plant

concentlatlon :oru.ron (rab].e 22). Planrs ln hh€

'o.o 
uftos/dr

*h€.o the aver^96 yleld ot orry r.4l m ras

ro.ordod tn 1?,5 mho!/c'n. No .6od rus co116cc6d rN rlBnts at
r 5,o !!nho./ch

tn diff€..ni the *.lt. 11€r€

with varl€ttos re!6 !1dllticdtry dlrf6r6nt f!6r
botl lov6r. or'sisnttI.an.o (&b1€ 22). itlrill 1!c!€a!ine
ral'i.ity, th€ sren r.lsht docrea.€d accordinBly. 

^. 
t2.t '!4hos/o

st6n 'slBhc by ! t1n6. of

attnohre'h63t
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roar r€141,i ,1lih o,'ch inc.o!'arl or !r,.

soil sdrutio!. LeJwcg at 12.5 ,io,hos/@ rowel vere

fivc tlrr6s.educod 1r volsht !. cotr'parod vlth

treatmont. Siarl

Irol dt r5.o Dhhos/cD. ,rno $tatisticdr

the total abovs stu'r p6!ts (aop) rewdro<t *hai vadctror and

te tntoEctj.on .ienlfl€st

corr€ration tncfea3tnt. saat concent'ation6 dd the

Alan vo1{:h I

3.c.2 Efr'ecd. tho kY iir!'r
rt.ld of PrMr

dffsr@t @nc..ttat1onr 'f ths talt

th. 'otl accd..rln.r 65 
'rrv'! 

r' iMatedrr'

a.d Mothodsi. It 13 otrvlous fFd (Tabr.23) that th€ 
'6€d v1€ld

decrea.od sisntllcantlv vith incr.aslne

or th€ soil soruiion. varioti.s'

slsniltcaotrv dtftercnt at borh level8 of

th6 hie,he.t vrerd o' 13'44 Fi ras

.ecord6d i' th6 00nte1 0'?5 sm 1! 15'O nnlrDslom

hi.ies! nvara6€

9.1a €F folrov6d tly sh. . and Noor rith 8'i2 d'l 7'?6 @
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The .ffe.t or' th€ 6al
('"br€ 2l).
Dtil !t lr.o tuho3/cr 3.rt

arso lrisbrY

1eve1 rh€..

'as about 7 ttn.3 the contrcr

a pa. dd ylerded .bout 1f,ao

6aft to th6 soi!. Sisnirl.dt wdr€ found an'ona th6

(Dr,1" 2:r).

s€w€r€ry aff.ct€d abov6 to.o mho./dr soir salinitv

^t 
r2.t Dohoi/cm 5 ri.res reduction

! tin€s in ltolr ard trt th. rrriraLesr

the r.isht of A.G.l,. Fe! plant

1.9,1 Erfect. of usclp on th. Dry Mattet

1r . .ood yt.ld siEniflcdtlv vltb tncleasinA

dd th€lr int.ractlon

at both 1ev.r3 of .tantftcsce'

optlDun ,.1€rd or .urflov€!

!-ltl. th. oth.r 3arG. rn€ .wora6€ r2.5 nnho3/@

,a. dtnlniJ.d to 1.75 em a. coopa!6d tlth 10.15 ei In



'"3

n tri;

; -6r 6r sNs 3;:^ n F;6 F o@
;j .i r F - r 9991

€qq 3 qq': q sc! q q4q
;;-;:::: -F- - iR+
qii e qiS q qqq q lqq
@,od.]:9iod9otsF;

i3c i qqe q 9qs q {iq q
;;;;;-; F Nd"'Y::

-a

t

i;l

t
!
6

6

3



1t1

'r r5.o mmhos/ch 6arrnity.
'Ibe hlghest of 5.58 c'D wn6

by 5.ra od t.17 so in xoor and 9dds rosDectrv.ry. sr6n poraoh
ylr! tho tnrenslry in ol6ct car

or lhe 5oi1 so.lution. rovsv€!, va.ietica ahd

or' 3ir,'r.icruc. (1N"re 2{). rDcr€uslns

9ciehl.1.h.
htsh 6a-t1!ittac. h avorago quartl,ty

or o.19 rp o. r5.o m hosldn, cw. jror

aave tho hrsho.t av6rase rt.n woight of to.?4 {in }hilo shan! an.l

a par .nir yt.1d6d abou! 9.o9 ens.

Tno dry reieht of tho r6sv.a wa! .ienlftcdtly d€cr.Elad

,6teht of 12r29 ans waa dot.frinod

lr.o trdb6/@ lov€f. va.l.ty m6d! dd th€lr lnteractlon ,ith tho

did .ot dttfe. .tsFidcd y,

cultiwar. yiold€d about 6.0 sh of tho dry r€af (Tabl€ 24). llla

.6It erfoct srcud parts ({aP)

vtrricries 1r

2? €r! et diff,€rclt

( rable 2(). o. 
^.c.P. 

d.creaseri

reg{nd!in|llcsoir.



1r4

t.wer yh€lo sn of r\cP las colt€ctad n.
{6.4i) l.ln rr' rr'e coniror rrcatn6rr!

..1t, th. €ff€ct of Nazso4 at htoh
yield or suflov.r ras foun.l lnbirlit6ry,

but at roy con.ont.trtron upto 7.5 Dhor/di 1!
tbcl2r lrc.€a.iDs .arttrrry doc.oa'6d

todc at r5.o bnxos/cr there

wrilt 1t.64 sns r.!6atnent (hbre 25),

.ic€llant aweraa€ ).ierd of 9,r3 s
$rss and lioo. xirh a.t2 dd 7176 sn veidhr r63p.ctlw6ry.

Inc!..!tn6 6!11nity or th€ solr inhtDlt6d thd pFp€r

vqrl€ti€s, 16ve1s neurs in .espoct or rh6

dry Bt€n rolsht (Tab1. 25). rtrh lrcreasins larr coDc€ntratioh

w€retrc or 15.49 tn cw. uot .nd ttra

xtnllun of 12.?5 ruch Baline ro11.

3.9.4 Eff..r. of ria2so4 on D.y xr!t€. yisld or plant part.

Dry ]e.f '€lsht of a_rf rho cuftivars xas sisnMcetly
inten3lflcatton of €rectric3l condu.tlvlty ln the
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{sain rho borictry of Lrr€ s!1a

1t56 6' as co'pare.r {ith t5.54 e0

(rabre 25l. not differ sicniri.arry
to.9 3i of th, dry 1e,r.

on tho ba31s ot total A,c.l). yotghl, varletios, r€w€r3

dd rh6ir inr€r,crion,i€an. y... .Isn1r'icanr ar both lev€rr
(r'6br€ 25). Mtnlnuh eworasg ,€tsht of 6.22 ar

ot the 3 cultivar6 *a5 6bta1!.d .t th6 !1she.t satlnlty lsy6l
vrtb 60.77,e

av€.ase ,r€ld or 4o.ll ao ov.r alt .arinitt.s ya3 observed in
or t2.6ri tn

torrlartsaridii6.
lt vas concrud€d that althoush .I1 th€ yiold

sv€la€o Feld on .oilr havlns

of Nacr o! fiecr ,

1.9.5 Eff6cts ot |{ixlu.€
oa slnrlovdr PlrDr

}lacr2 andNazso4 tn t'tr6 sorr srshlficanrly affecrcd

D^.'s (^cP) o. r'L
floe€r. Increaslns

salinlty fav6l, ro6d ri€Id w!3 r.duced by 6 ttnes,
5 tiqe. sd 7 rimes or rhe co.tEt



117

t!.at6.nt (r.r{o 26), cudv.! N.of {4. fosd oost 5ur.opt1bI.

dd .hor.d tb6 loy6st ytold. fh. total dry veletrt of abovo

s.oud part! (aGP) of .dfror.. .r.o 1ndl.ated a n€sar,lv.

r.latlon.hlp ,1th lncroa.lns .dlt. tn th.
/|t th. h1€h6.t .ali.itt r mP v€13nt of the t dltlw.ra
av.h!.d t2.15 c! a: conpdrd dth t6,5, a! ln t}t. ortFl
tr..t .nt. ,rie cftat.st tcP eotsrtt ol 3a,24 e! ovor al,l

..rtnIty r.v€16 1r cv. ttol ..lror.d by llt.93
sd 28!25 tr $ds sd No.r r.rp.ctiv.ly (Tabr6 26).
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1r9

,.lo !!!9 Iton.f Mttr.ralr b l&!.f und.r saltne @ndlrton!

In. purpo.. of th.6. .xD.d,r€!t. r€r. to r.I{r. ..l1ro
!o1r coldltl.r. trduc.d by lac....1aa .@u!t. of !ir.d ..1t. to
ih. upt.I. sd coDc.ntlatton of .aght !1..81 nutd.nr! (NA, C.,
X6, X,N. P,Cr and s) 1n th€ 16af dd .too prrr. ot th. luflovo,
prdt, Itr. rmat. oa dD. of th... old6't! 1! ahc v.!.ta!rv.
lrolttor. of .untlor.. yrth !.rp..r ao dlff€..nt .altlrratto!
r.6li.. lr !h. .rsnrrlcd' y njd $. .trvn ln
T.br. 2? thFush arbl. 14. rh. r..ult. a.. lruD.d 1. trl. rorloyiDg

l.lO. I Sodlu! Concdrlrrto!
lt d.turtty, con.td.rrbr. dlrto.onc.. rn th6 .onr.nt of

tt ln th. ri.!ue! to drff.r.lt
1n th€ soll 'olutlon. Ih son.rar,

tho conc.Dtlarton! of Na tn th€ l..f d'd .r.E
vlth tn.r.altng t.w€lo of ..ttDlty, 6lthouah t6 verytng d.st..r.
1n. hlch.r ra doroolnod 1n uro .ro!'. ur. lor€. lt
rh. r.af (arbr. 27 ).

statl.ttc.l e.lyal. ..v€sr.d .isDtflcdr dfaf.rsc..
of vr!1.t1€., ..-tlrrry low.rs &d th.1r 1nr€r

p€.c.dtaa. tr tho r.at of .oflo,.r. Iacf6a..r tr

ll.h.dr but ,... D!!tl@tarl, .rr..p .bowo a rhr..h.td Ec \rr!. d
lo.o. lrr€ concdrratton! of ].at Na fsB€d fFE o.16, 0.231



r2()

0.16, o.9, o.ao ro r. tol
contel tre.tn6ne thrusn 5.o, 7.5, 1o.ot r2.t 4d r5.o dihos/Go

t^on6 Lx. cultlvar., rb€ hlstr€st poslrtv€

1or..t bY sham..

1rre Na cont€nt nuch hlgh€r thd thar loud
1tr th€ teafi staaistloal sarydt! al.o lhor6d slsnlftcdt difrsr

valt.ti6.,.rItnity

Na ytth lesp€ct to conrrl rr.atn6nt 6d 5.o,7,j, 1o.o, 12.,
and r5.o mhos/cn s6rr sartnlrro. ,aro o.64, o.71, 1.rlt t.lr,
r.46 dd r.99t r€rpocr,1woly.

Iov..t' o.9lta, In Noor.

l. ror2 carcrrd

Inc.ea.€6 1n Na c.nt.!t tn v..tour p16t

Ca.on!.rt of
ca or th€ 10ar

natu.ity, prcsT..31wery lno!.as.d vlth incr6aslnc fcwels or
6artnity. all lnt€racttwe €!toct! oa 6attnlry

howev€., the Ca oount ra! nDr6 penoun..d 1n th€ 1€af thg

tr6at.d oh.! (&b1€ 23). Th. mout of
t.af ca wa! ausbenred vtrh lDcr€a.Ins t6vors of .arinity tr
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Ur. 3oil. 'Iho gta.to.t €rtl,et.d
mEhos/d. 16ver., drt1. tho tov..t

(lltlvat..I!. d1

dount oi ca D.rc.n
tlon ot 3.77* ca tn th. Ioaf va.
r0,6.t, l.qo*, 1n nor.

ca walur ea. 1.35t at l5.o

,.3rl v.5 found 1n rh€ nor-
ff€!€d 3ignrflcdy 9r th
tas.r th€ gr€et.at accumda-

r..6rd.d tr shd. dd th€

Th€ concenrrerro! or ca t! Ll'!

1n aatlnlty l.v.rr rne 1or..r .r6n c., 0.551,

tr6at!6nt. N€v.rth€loss'1 rh

c. 6. lncr....d
.r 5.o onh.!/cb (0.62*') 7.r(o.7tt t ro.o (o.3r,{,),

r2.5 (0.891), md r5.o (0.971) (rbbr.28). !h.6:t@r of ca
uptaxe fEr slglifrcorLy aens rh€ rhreo
t.rt cultlwar.. 1}r. htah6.t oy.rac. e vsru., o.a3, ras in

royest, o.6ai 1n xoor.

,. ro.f llr4estud concont!at16n.

6tgrtfic4rly d6.!ea.6d at arl th6 .atl,try rav.r3. r{rh
tncre.stne sarinlty or rh€ 1€a1

r.5 d€pr356od, particularry abov. toro mho6/co lov€r uttl rh€
hl€h€st r€v.l, t5.o mhos/ch, rh.n Ms av€rae€d 0.60l os

codla.Ed ,1th l.t1l in rtr. codrrol r!.arh€nt (Table 29). sisnr_
ftcst dilfo.an.€s ,.!. found ln ]iA contonr ln tre rh!e. culttErs

'Irr. av...e6 hteh.lt us, 0.951, ras d.t€ni.ed ln
s}r@s, fouoxed by o,35* 1n xot nnd o.761 rn Noo..
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lccllnlatton of ttt€ i! th. 'td €3 10yor thd in rcaf

Drant. Ih€ €r.at..t waru. of rr|', o.d5l 6!
prdt! clo*.tns t.€atnenr (2., i!rrD./cn)

th. .oil solutlonl

rn N€ sd rt. vdu. (0.251)

!.i'aIn.d con.idt of 15.o n!'rb./cn. 1r'6 av.,aae
or.Hol'shu's

0.36, otll $d 0.291 fospectlw.ry (ftbr€ 2e).

3,1o.4 Potasslui

rr63€nrod tn table fo rldtc6r6d thar laltntty
oau.od a triahry

grdtr !. coupa!.d xlth rh6 conrft, the

Ttr€ clranae in x conr€nt w.r qutt. nottceabre !t 15to $oho!/cn
r.w€Ir vher6 tt *e. ,rcrs than 5ol .. codpa..d rrth
r6nt!. 1tr6 btsh..t av.ras€ K cortdt, t.5ora. va. e.rirat.d rn
nol, forrowad 6y t.)4r b s|rs. dd 2.?ol in xoor.

the cont.Dt hIAh.. 1n ihe rt.n
ths 1n r6at, ltor.v.r, Lr tncf€a.tns 1ow6r, of

th..or1 (aabr. lo). va.rods.,
trt.ractlon r.d! ..w.sr.d .t8llficdt d1tf.roc.. at botb
f.v.r. of .lsnlftcsc or th6 .rm, rhqlti.

n cont€nt o.drr.d.t tha lrlgh.rt lattnrry t.v.Ir
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F. onry 2-2r* n3

5.?ri rn the P.t.5siur ac.utuIated hishry

ln llot forfov.d r,y shs'ns ed Noor. Tn. r.ductlon In X 1n th.

vao apparently conp€n6dred by th.
hlah uptak. rtka Na dd

th€ conc.ncrRtlon. of N ln th.

lncrm3inrj sartnltyi hor6wor

tn. totar N @nt.nt F. rlighe! 1n the reaf thaD tn .t€o. It
Trbre 11 dhat maxlrun N conronr of l.llt

rldrt!. orrtlwar. 9160. and rtol

.bour 2.45i N in th6i!
2.54t o. Noor.

std lncrea..d hlshty bsy.nd

7.5 D'lhos/cn !.v€r' Lrecaus. @ro thm 5of Inc..ae€ ocrur!€d

a o.o ldbs/cn

notrc6d ar r2.5 dd r5.o mhos/.m

ro.p€cttwely. varl€rt6. n.an!
dil.ferod sisnificmtt

Hol dd rhe ro!6sr o.6ot i, Noo!.

J.to.6 rhosDtufl.

concont!ar10n

d.crea.ed yith incr6astnc aa11n1ty
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It1e d€oroar€ 1! I€af occurred ov.r rh6 .nttr€ !de6 o!
..Ita1t1.€. at th. hlsh.lr garlntty r€v.l, th.

o^rt 4o.7'tl
d!. hiabert aw.rar. P, O.e3t y.. r.cotd€d ta Noor fouorod
by o.22 ad o.21i lb HOI dd Shs. rerp6.ttv.ry (letre ,2)!

tho Darli! P, o.o7i, f.3 estlDar6d tn th€ non-

d.l tt decrsalod F8rl.larry.w€r lartnltt.. or

,.o, 7.5r ro.o' 12.5 utlr rr.o E!l}los/@. Draltlc
? p.i.dtas. ..cu...d atrovs ro.o rtrlb8/@r oaly o.o3 dd
o.o2ta P €s dot€ri'€d at reyol. t2.t md t'.o uhos/@

129

orlrgddcace'
6lAntrlcdt (lbbto 12).

r.!p.ottv€ry. orl tlvaFsbe.

'.v.a1od o.o5l
db.trat.3 (Tab1o 12).

i.lO.7 chro.ld.
i higlrly .l.anl!t.dt poltt1v. Deratlon.hl9 ortst€d

.artnLly dd cr conc.rtrar.lon (tab.t" lr) rb th.
at th. .tas. of natulltyi Tn th€

r..f, cr ac.@r.t.d ro r.93t(5.o)r 2.2)*(7.r), 2.51r(10.ol,
2.c21(r2.5) 6.r l.rotr (rr.o mho./.') esarn.r 1.921 rn rno

cortsl tr€atrdtr Ih€ data r.v6al.d that roro the 5ol
sa3 tndu.od onry ot t).6 hteh€st
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..rrnlry l€verr va.totor dirfo.€nc6. yste alao found hiehly

srsFtflc@t; cr corc.rt&tion, 2.59t' E.

d.t.nr!!ed 1n lara't' 2.:,odAin shu!,

1r€ cL cont€nt 1n the .t@ dld not dir'f.! v.ry luch fr6

tbai ..tiEt6d tD l.ar (Tabla ,3). lrrc o.

r4th tnc.€a6inE ..-li!lzatto! 10Al!6. of tho ao1l. ,Ibe 1ove.t

w€rlo or (:l, r.b1t{' ra3 found

varu.' 2.63*l at r5.o mr rrlcm lewol.

Varl€ty o6ds dtffe.6d rtsniltcrntly xith r€sard

tElton ttr tn€ ltor and $tdr v... lt sd

2.22F cr' rrile
dlffer6nt in r€v.alod onry z.Olt CL 1n ths .tor.

?. ro.3 ss:.E!gr-s93998E4i&g
srrprtur co..ontldttor. (lbt{. f4,

of a.r1r1ty.

Ih. gr6.t66t S-concontfattoD' O.toblo the 16ar ra. a3tii'st6d

Th6 contont 16.f decr€as6d rlth lncreartns

EC varuos ot th€ lotr ln th€ ordor of o.35' (5.O), O,3ll

(7.5), o.72* (ro.o), o.621 (t2.r), -d o.56y' (1t.o nrhos/4).
Th6...Eo!s.ofshe.dd

both th€s€ cullrvar. l*ltcat..l rbout o.?6tr

lbnd th.Y rere dsnlftcdtrY

dlflor€tt frcn
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1)4

rn reaf (Gbr. l4).
Ih€ s p6.c.ntas. di ffolod sieritrcdrly ar all safibiry lsv€r3,
hov6we., at 5.o Doho./6n, it dld not d1ff.r .ltsliflcd y frun

cortrl t!.atr.nt! Inc!.a.ins .altrirr d€.roa3€d

s-conrdt rbove tnis 1swgl. th. Iose.t av..asr wa1u6, o.t5'(of

0,27i( ir tb. 1!16 d6c.€a!6d s-.ont.nr nay b€

.tt.ituted to t[o !€grtl,v€ ..fe.r .f cr on s.

,. | | Dff.ct.
of th. S6.ds o? Ssflor...

..r1n1ty of th. 3otr. hta 1D T6bI. fJ

th. .6€d. courd attrtr a @r1ruD @lltDr€ or o.lY 4.72* !s

oonpf€d rlth 6.021 rn the .6od! ot non-tr6dt.d pranr!. ltr. so6dr

of the th.€e .ulttwa.. ot ao! &i.tu!. p6r.d-

iaae dlff.!€d
mol.tur. of ,.63* var d€tem'tn.d tn the so6d! of uot folror€d
by 5.441 1n sh@s dd t. r9l 1n Noor.

3.12 rr.€cr!.t xlr.u.. s6l.s on th6 oir o. s:n.lorc. s6od,

Sallnlty vadou.l,y alfe.t.d th. dtffor€lt blochonlcsl

.cttwltles of tlro Esu1ta I' Tabro f6, 1t cd t€

olr cont.nt of each ol tne 3 curtib. t€rt€d

d.o!.e5ed stsnlficstly vlth th€ lddltion 6t
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1)7

3!1t3 1n tho of r5,o nhhos/cm)

to tt. mtnliun. 1d6 narimu oil conc.nt ol
l6!52i ra. d.t.dined in th. contftr
2.5 ntrho€/cn sraduarrr over tt!€ lolrnlry
I.v€r!' 5.or 7,5, 10.o, 12.5 dd t5.o nrrr6s/cn.

l€w€l ot raltDlty, th€ ultlnaro otr conrent 6vrd.nr1y r€.urted
frco tr!€ ha.t.n.d oD.er of nsturrty

Ec v,lu. of r5.o rfu./@! lu.o tr l! vo.thy ro norlc6 lhar
th€ th!.. cultl,va.. €isDrficdtty vlth !€sard

lx th€I! r6.d6. lt . s.6atsst anount of 36.511 of
Hor forroyod by t4.321

in shm3 ud t2.5?l in xoor.

1.12. r n.f..cr{v€ rhde:

1no !ra!l5tica1 d6ry.16 or' !h€ dara (.rbi,l€ 37) rcv€af.d
rhat .arr. in thn .oitr rorurtor

olr of the t cultlwar. of sunfloy6r. tho av€lae,e

Detfe.n r.465 dd t.46lr,

of th. 3011 lnd6r of the o1r of .unflore.

3.12.2 Spoctltc Crawtrv sd /\crd varuo

It t. .vtdonc fFn rh€ rolutt€ rn Tabr6 :6 sd TatI. 39,

'osrsnirrjaDt
.ff.ct on rD6.1f1c

3 Nltiwa.r
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1.r2.3 Iodin. an<r sat.nificacron v.ru€.

. Tns offe.ts or 3ar1!lty on rho 1odl!€ aid salonifi.a-

tior v31u66 o? the oi1 of .unflow.r ...d

.isr1flcst (Tabro lo dd tbbr6 rl). rh€..

b.tv.en ths hriou3 sqlinizatlon rostn€6 of ihe 3oi1 dd the

Iodtq€ ed saponiftca of llF otr. Th6 lnabifitv of

6a1lntty to rhanA€ the saponlflcBtton valuo tndloat.d thot

of th. oi1 0f

1.12.'r@
Clrdtca1 corEositiona oi1 of the I cult1ls.

a.6 shoE tn (!rE r-9). kith li3tns saliittv,

.o.poslcion tatty acid. of tr!€ otl

ch.ns.d but lnsidDiftcdtry.

2.5 to l5.o m'ho'/@ causad

aft€ct.d. staa.lc ad or.tc acld' oh

,tth inc.easlnc lallnlty l€wols.

.? 34.4006* or these tro 5c1d.! va. roud 5t tho oonttur 16v.t

55.4a6, at Ec y.ru. o! l5.oo 'Mho8/@ 
in sld'r.

Ii Noor' the

r,.w61 dd 52.02231 at th. rtach€ri dltnttation .o€:l Do. o tiv,.

Bol, hor.w.r' Yas uaff.ct.d.
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1rcf.asin. '.11'rty eM *.17f?* 12.5 d$./q) to )6.r42/,
(r5.u -ho/a) r! s!d.6d 65.5taot (2.5 Erb.) to trr.tlott
(15.ot, -bo., b roof. li. clruc. rr !'€rc.nta€6 ooqDsltloD
of tlrls acld yA! lot ..aur.r 16 HoI. Ltlot€nlc a.ld.evo3.tod
no ..Iatio'sh1p yirh .ollnity, olth.u€h lt laicgd frn a

rt.Iow of 0.2682 to . nqllM .r o!54a3t 1n rh6 olt of th.!.
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DtscuSsroN

tncr.a.ina dsodrd or .aibr€ o1r, !un-
t1.v€r t! addltlon t. orh.r crops, ha. r.c6ntly b€sn rnrFdu..d
1r our c.ut.y. Rolattv€ly lltt.L. t. too6 lbout tho tol.rdc.

sarlnrrl.! prownllrns 1n our so s.

?urhoueb rho in!f( . ar tho u.s. !.rrnicy r,oo..!o.r(
' 't')541, aodtrs .n.r 

^n.arl 
(1971) ..d .on€ rur'6id

sc1.ntl!t., 
^,.11.v 

(1977) dd stFgonov (1964) hav. catoserl,..r
of .urlov.t .. r.diu,r, rr.ronrod

'tth 1!ta Dlantr'c.g found by shsrl Nazlr.r ar. (t9atji.
'Ih. .toa. of gryrh ar vrdcb .ef1oyc. prat t! .ubJ..r.d

th. Iln.r ...Don!. ro rho .t.... ot
dttf.r.trt ..It. tr d1ff.r.nr sy cs!. ..d
t. b. Dalttcuta.ly ..n.1ttv. ro rh. c6el,lcrlon
.t.a. (^y.r. & n.yy.rd, t94a) e<r r.r -. qut!. ..rr rol.rDr

r.. pFv.d rE. by Frd.ol. gi a!. ( t9a4 J ob..ratlo,. e..o,
ur.r.fo.., ..co.d.d on th. .tt.ct. of dltf.rdr l.v.l. dd
typ.. of larthlrattor on ...d a.e1n.tlon, .alt uprat. froo
th. .oll dd dtff.r.rr yt.ld corlpon.nt. of !uflor.. p1snt.
8a.1d.., .tudl€. oh t|r. r.d6Dlstalion of
.unaloeor si vartou. .t.9.. ol ctsrrh. Ir t. l(roE rhat e.i
ot tno cFptrlst. aatl to co.ltnnto !at1'fa6ror1ry 6n ..lta.
soll. Ibroaat{on .bout tho .ff.ct. oa dtrt.rent lndtriduar



1r{

ts .cdty at pres€nt! 1ro j..!q. t! .ontlow€.erd d.l dtrf.rdt
d1rf...nt otDrd.!1on. for th€ tdrlbltory .tf.ct.

of !art8 oa to Kahc (193r), th.
torl.lty of 3arr3 to serrr.ttl8 .oeds Es dlr.ctly cor..rar.d
to th.1. p.r€ablriry. xovrbv (t9{2) 13 of tho oplnton r}tat
th6 farlur. s.n1n.to rn .a.l1n€ sorutlons rolutt.d
ftutr' th6 rect rhat th. o.noltc pr...u.. oa r. €otutioh ea.

c611,, rrd th6!efo.6 rhe 3..d. courd
G rar€r !oqu{r6d to! dtei. Gerotn4tlonr }11116

s.r36.v (1951) clain€d rhar rh. roxic offecr
.eed. lesurt€d tfttr rh€ drsturbdc€s of @rFarlc

concdtErto! t! porrt dtsh6., a1l rh.
wtz.91d6,

.xh.tblt€d rool e€nlratto! atr.r 7 day! of 6ovirs. In rh. contFl
rrouhno4c t2.J trEbo!/cu) rt

v6.. ob..n.d curtlwars oD th.
tth dqy ol tberr sor-jls. rn.r.a.1rs .a.llntzation du€ ro .1ns1.

as th6i. Di:tur€, dol.yod eetuinarlon ed
...o rdt.gr y!

1n po.c.nr dd
co@nly ob.€{e.t th 66e.t. of orh., cftp. @d 1 (e1y du. to

\ inh.llt.d ractols ad Dot to dlff.!€nc.s in r€ed quallry
'( rhornberly dd sti1tL, t9r5),
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.arinltl6r of 2,5, 5.o,7.5 ond 1o.o od1o6/e.L6v.r. of arl rh.

.arts sen.rally .rlri6ir€d Do!. thd 5ot s.srnation. Hoy.w.!,
sor 6hov.d lu..optibiliry to N.cL dd MscL2 6v€n et lo.o
trffio8/cn r6ws1 eas l9 urd 4rt r.sp.cr_
lv€Iyt sa1ln1tlo. abov. to.o mrorlco c,uaed nor. rhu ,Ol

orl tbo cu1htvo.. of lunfloy€r. tht. nay h.we

.onbln.d 6ffect.

ot ih. 3att (BoE6t6rr, r9'a, urrwirr ad Racher,1946). so&
*rts 't rrtah.r 3artntty l.vot6, srrnt.r tdlbrto.y
.ftect. thM oth€ls on the a.lirlratins s€eds. 

^t 
15.o DDhor/cn

occur.6d 1n xgcl2 t.6at.d r..d6r th. e€minalto' was only 15*

2oi borh th she'. .n.t fio.r.

vartre 3ono rodlraice xa2so4 ed rh€ s.mi_
naiior wa. 4tt 45t both 1n $,is dd Hor.
a.rne concontratlona ln lors (havln6 satjni,ed .o1I),
a.tnost tb€ 5an6

rn.rt rhe clrrtvsr oa sufroro!. lno ,s..esult.
oy cb..a.hy (1972), os"6" (1919),

tudorfs (r92r), (rr&), Kar.or (r9?4),
(19?3' dd Jadh,v (t945). 

^t 
rho

.arintty l6v.l,
nl:tur..a1t!.

25tl !ood. romlh.tod
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of 21.51b ra. obro.v€d 1n shdr6 rn 16 ,irh n,ixtur6
.arts. reab, Na2so4 3hov.d rh6 t.a.t inniblt.ly err€crs on

roric .rjlsct of fia?so4 conea.ed
.di. concstratlons

valr.rles, 
^y€!. 4 3!. (1952) found a seod corr.lqtlo

.arl z6d sod d.l 1616. srcfrh. ,rh6

for..nf]ow€r
E nsr€rh (rr6[)/x&rui (re?r.). ,ry6r5 (re'.3) .r. o.
the oplnl,.D that lala ror6f6nc. g.sln.rton t. lat
ar'ays po.lrtvory

prurole r€lsrh docr€ased slu..t rj'raarry yi r

1nc.€a.tns 61oct!rcal conduc!tv1ry

o.o to 15.o hnhos/co. Ar b.rsh conc.ntlarion3,

vas .rut16 eark€d. xacrrosluo-
.hrorid.pFv.d

th6 .a1t, tlolr dohydratod and di€d
On rh€ orh.r bard, Na2So4 ,as fo6d tor! toxlc to

th. d.voloptng Dl@uras and .6dtcr... other strr, vlz; NacL,

6crz dd dirtur.



157

Th€ !6duclna off€ct of tncroasins

on ths radicl€ and uure tonath ot seedr 16 rn asr.d.rt vltrr
th6 work of Dr..d't 9! ar. (1970). sin arry, wlrh inc.easine

lfl Lh. 6011,

a.ill lhe f curtlva.r at foy€r l6v6rs
(r.o 'd",/d), ft82 su4 d,d ca cL2

had a.riorativ6 effect on plant aFrth, abov. 5.o nnhos/ch

NaC_r dd xacl 
2

at the hr8h..t Ec v6rus, th€.. ralts .ftect6d plalt sFvth
qult. differantty. the adv€i!€ .ffoct on planr

h6taht. these rdlr. ,cr€ found oa Na2so4>ca cL2>

> ||scl2 > Nacl.

t.af .taee tn the n€y aotr sartnlrad by hixturo 3arts shov.d

r6ductnc efr€.t h.Ieht. Pr.di,t.

t! d1!6ct eotutDatlon tn th€ ..!ro &tr. In f!ct' at !h€ htslr..t
!oir,t'!wt31uhib||,od

5Ol. rh€n the th6 plrnary l€af, .tas€ wer. rrd.pr-
h6lsht d€cr€a..d

Drlhary ]eaf un3att.llctofy prdt

than three ttn6s

tn shans aDd Noor aa



dld€t€I l]h€D

stne lnc!6mentc oa lndividunl
reducsd trr. 1l6v_6r dlanqt€. 'coordinsly. norew6!, rh6 inblbr_

pron.uiced ln s]'cr 2 and Nr

in soil .allnlz€d
nlsn€st sa.Lrnr2atlon resim€ th..e

sodiun surphsto,

"',"".",;'"""""-
not .. Du.h !€duc.d as th€y u.f€ ln pl.nt6 rre._

stneo or in

Ther.ta.d€d
by !h. dtr6.!

..ltrt?ed soil for nomal functlonrls or the p_L{nt body. Tir6

lncrdenls or !alr. 1! the also br.n leportod by

N.i..hn.. (re?8), x&rMi {te?&,, dt.bra e! r. (r9?3)_,

!.!nit.i!r( r96'r), 
^b.L 

dd xa.k.nz1. (196(), 
^y.r.

9.9 a!.{1952), r.allav (1976), c}ra!.arri dd oBrlf (19?9) dd
Ndd ni.hor€ ( t9a5), sloonrne

tFoylng ln .att!. loit sqerarly
!o1r. rloeeva., dlrforsnr sa-tt. hod dtrferent

.ff€ct. oD thdro tto tli€hesi
bloobed ! d.y.
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c dsr. .drtt€r and Na-sol ed
c5 cr2 d'd 'trtur. sdcs. :nnrrsrry'
by 16 d.y! 6ach ln cac!2 dd Na2so4r 17 day6 ir ntxrure

daye €.ch 1n Nacr and Mscl2 3erler. tn order to
.o1r conditlon.,

fligh..rlnrry,
cordt tlon for runfloyer pr.nt ,htcb result.d in .arty u.oooire

dd .natudty 1! .un ow€! asr..ment ,tth
of tuarr€v (1976). rdth chs srcdptlon of it! broo'ilnj|, chatrra

at ar. (1973) llso foud q lodu.tlon 1n ra.urlty trh. of su!-
soi1s. &.1t bloooins dd

soils rraw. also been debonsrlatod 6y Frdcois
d,d ren!t.b, ( re64r.

Iltsh corcertratioDs of a.l] tho sarts

salor. tn d.y notte! ptuducrion t6df and rotar

th.o. culrlva.s of .unflov€.. ArtrDush

a .lshtrtconi n€6ar1va r.lationrlltp b6t*eeD solirtry l.ve.ra
dd drt lattor yield of raflou. p.tst part6 ra. ob..ry.d, noi
.fr th. .urtiwars yefe affoct.d 6y diff€rent salr! .qusrly.
rt tn. hlgh€lt I€wel of !.lhtty, tiAcr ard xscl2 r.r. foud

.€cold€d 1n nlrtur. .a1t3r N.r;ot dd cacr2 6.ri6s.

thab shds sd xoor. nro
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d.c.eased yi.Id or 3unrlorer plrnt parta could b6 due to tho

r€ca.d.d photo.Fthosic ro.ulttnc fEn hish .artnity in tb.
..tr. Ihe doc.oa36d photoaynth6rt3 iD erycophyttc llant.
tn p.oportton to aa1t conc€nrrahlon rh8 b6.n ..ported by

Gafs sd PolJatoff-l{arb€. (r97o), Hoff.d and Ph6n€ (r97t),

Ahrad 9! ar. (1979). rh" rosult. oa docreo..d Jrlerd coi'pon€nt!

shuuns ch€ns (1931), 6ab.a 99 CI.(19?8)' Yomsos e! e!. (1964),

n.rr6v (re?6), rbel 'nd Ma.konzt€ (1964), h""""i" ".d
8.a.tein (1964), ay..s 9! 4. (1952), ua..d s! e!. (r9?o),

norkal {r97?), ahuad r! r!, (re?8), Le36anr aft rhrlctm.r (19?rl),

oEvd ard xnradse ( rr!o), 
^r"rslrl 

rilD1uDs (1981), Fra'ao1*

9! 9t. (te34), Nan.t risho.. (1935) aqd Patrr.id (re3l).

lb€ .trorsl coEpo3irlon

lmbardc. nlsht b. lnvo1ead. Th. uptak' or

1' q-rl the te6t

rtrl6s of sa.Llnizatlo

n ea. hlEhgr ln tho .t.e

In.roased concontlat1on of xa ln th. prdt part.

epp4r€ntlt r€.urt€d fsn th. lrlgh awdtablrlty of tnt! €Idi.tt

ln sarin. 3oll. ln.roas€ in

tho pldt. 1r. stgnttlcant lnc!.e.6 in

obserwed {itlrln the 3 cultlvarr
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accoid@ce vith obtdrned prewiousry

by srunnr lalonr. (19a:r,, n"rLrr (t9??), uh"r,"r c! !-l- (j9?8),
r}tat 3nd rndt..kutcy (1971), !""'-l dd Ma4crm€r (,e?3)

rur' 9! e!. ( rr€,4) sorkins ylrrr v6eot.bre
.Fps, abdu1l.}' and llhsd (t98t)
and El-srDurbasy 'nd liissax (19?5)

!€m.r.erx ( r964),
(r93t), p"r-rcro (1934) ed D.d.ck (19t5) ."."
allo of th€

cau..d !a tncloalo tn the tt!$€. of saafloy.r, ric. anrr

Pa3palu rurfartr!.. r{.dr€16h ( r9n9)

(1962), a no.€ torrrdr llanr ro rddh leweis

vht.h nonalt y

cont.nt tn th6 r..f dd aten of .unfloy6! ra.

oay bo du. to the rrlah

.nd aw.tlabiflty oa thi3 el.r.nt tn aarire !otl.
rrancoii and !€nst€rn (1964) rrrh .unf.Loe€r

od xare (1965) vlrh rour valtorl€s or yheat, c6o.s€ (1967)

Itth sde car.ar (r9?7) .itb
Ra.hid (1931) eith .tc. tnd1c.t6d thar c€

contont appr€clably tncr6a36., lt th
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,rh. tnc!.ar€ tn ca .oht.nr r6c a6.oclrt.d vl1h a dac..a56

ln ts conr.nr .n.r thi. ey lr. dq. to hisrr f.v.ls of ca tn rh6

lorution. n dr 9! E!. (1971)

hlsh ca 1ev6r. lssutr.d 1r hl'sn ca abso4tlon
associat.d vlth ..ov poyer of xs absorption
dd .Ef1ow€r planrs, ,Ih€ p.fconru.t ohss. of Mg b€tv.6n
nomar (2,, Di,bos/cn) dd 15.o Mhos/o r.or borh, th6 rea, d.r

5oF dd rhlr !1g,r1r r can r

by Ranzd ( t96?)
(r9?2J .rrh .orton, clry.ns !.9. e!. (r9?l)

,ith 16av..

Ml.Bal (1975) lith th!e. va!1€tt6! of c.sror b€d pt6nts,
H€ikar (1977) vtth sufloe6!, ..f!1o'or, rh€at dd frddtsh,
orabE 9!:! {r9?3) yith .6floye!, r}dcol.
( 1964) *ith .or.rroyor, lakrco s.r xarbi.ld( r9s I J

sd D.d6c* dd Poacock (l9lr5l wlth tu.rsrass.

1n roaf drd lronr o! surtlor€r
in r€lar1on ro hlsh sltnriy rr bI 6 .oi1 nay b€ .xptained t'

o. tne oplnion o! bns (i941),
aaft in th6 cuttule sotuiior 1n .ortaci yith o.mbrso. of

c.rls and/or

d6lot€.tous €ft6ct! on the protopla.n dtroctry.
such lnJury nuLriont tnt.ke. !rso,

odotlo .dlu.tderr3 (Bem.r.ltr, 196r ).
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rtth incroasrns sarlntry, rh.
loaf an.l st@ at baturtty d.c..a.6d. txr

16af thd tn .t@t 6t the htshest lalinrty rh.
er,our f Llno! Dd ,i ttu.. rn st.n

drastic.rf6ci vaj
by rr6ikal ( re7?)

Bem.t€rn (1964) ,lth sarr16re., rin(rdlh d crosair (1164)

ai..iu€iz€n ard phro€slr t196?, {d }ur.h aod

r',,t.rx ( 1976) ( reTr ) ritl lok
9! 9!. ( r97o) ui Lh c?d, rrnbarker

dlr rolhr ( r9?5) r,orrdh s! rl. ( 1975), Nuh,oG.r
RaB"id (t98t) (193r.) rrtb dco dr.r s}roans oLns
(r9a3) .iur { conron! ddy be due ro

rlrl.on ( 1961r ), yho .evi6rod
r€atlicr, th. uptake of K by b.d! ud

Eurtov€. wa3

found 9o.ttlw6ry correfatgd dth tnclea.in€ Ec valu€ of th€

pa.t3 wlth tnc.easine in th€ sort r,. .rso
by shuaDc or€'. (redl) and seiksr (r9?7) wr0b

(re8l) o'ld r,ltrl cr.o
(1944) rtth ltc€r !.n3t€tn (1962) sd lnsad (19?2) ha"o

hlsh r dY€1,. of
rbcr a'd ch6n e! el. 11964)

t'
i,
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pa.ts or clr,us
The p..!tbir1ty ot tncr.,6ine

salinity !o.tri.lins t-rdr Ercrth,

(19311 
^lEo 

plopored thar .h€ d.a.tic
popurotion undo! rrlahly 6ar1n. .ondlrton resulted tn a s!€aror

In s.ne!a1, trr. uptak€ dd concontratior

1!ttrouPtako
by sbuans chon€ tr9!31 rith

.u'fl.oeort ltne ad cl160' (1954) ,r!h $a11 eFtns, inarfl €t
e!. (re6?) 0d uass,, $ q. (re?o) "i.h
zru-kovskrra(re62) rol,a cr ar. (re72) vi.h s.ap6s,

plants, /lnr.lova !3 s!. ( l9?5) ,tth rice, srrda
and Lar (1975) 

^sn.r!I 
Kunlluns (1933) 

"*p""r.*

€fe.r of c1 in 3a.Uno sorr (r,airroo :sd I{"Bl ,ad,
1931). sin.e P is noI highl). F]rtt,6 ln .oi1, the dcprss.ton in

.61arod Lo a r€.lucrion ln

oontact wi l P in tho soir (Pnkro
t9atr xha_Ltf .. al.r1967, Ru, 99 eI., 1963,

and tsa3sar :! eI., r97o).
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a nterlry sisnlficanr porltiv. r.larionsrp ori3r€d
sa.Linity and cL conc6nr.atlon

plant pa.t. oolt Dlant6 ure tit€rnar conc.nrlattons
of CL .lo!o1y €xt.-at concen..arao
vadlolah (1945) r6port€d th.c th6r. ,as a rtnear r.ratlonshl'p

6t6ep .lop. enc6nt!.L1on of Cl

r.aves. sirtlar posltlw. r.radon_
rhtp b.treen CL conr.nt in rho pt$r todj. d.t rtt6 ort.m6l
.ub.trat. )8. been d€oon.t,at.d by Bom3rein (t96t) ,1th

(1964) .irb royb€a!, r,yscot,
dd 3.8't.1n (1954) {rtL .affr6,6!, Losssi dd l,r.r!crD.r
(1973) rrth .pecl.., u€n?rar ,n,r xrrby (t9?9) and
shuans cb.ng ( r98t) yrth @nfroy.r, rbrt@ad Rasb.rd ( r98l)
sd p!6rlcio (1934) yith .rc€ lnd hd.._k dd !€rocl. (r9sr)

rn 3a11n..o1r.,
to, i. pa.ticularty .ff..dv.

th o4otic ndJu.tn€nt 11 1t do.s nor
on tho plors (r{€n6at dd Krby, 1979). Th€ r..ratrw.rr. hfsh

ron .f c-r tr t1!. prant body could b.
di.6ct.rt or

theuptar<.of

'rt..to ( B€6ar s: e!., 974) or b, di.ect oselic off.ct.

(llrnehan c! e!., r96s). ursh cr concsnrradons 1n tl,. jhoor,
for crop pr$r5

.art-rorordt rohato war16rto. (f"r, 19?r). nl€h ror.rMco or
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o.ntufJ'on rirhtn th6 csrl! (rroeo.!, 1972). aat
{1977).r.o

rnjury 3r4lf, ron,.

cr to l6v€r.

Th. uptax€ ot s by luflov€i

( rrdl) ,o*ins
and rodf.lrh (1e45) *iih bo.n pld.!s on,r shewyak.vn (1r?t)
witb cotton. 1'16 slsllficu| s rn tho Frsht body

ro soit solutidn ,nay b6 arrrtrrut€d
to ttr6 nsgatiwo

'Iho !otl3ru.. lercehtag. lt

30ir. t 6lhllar dec.6as€ 1!
tn r.ritlon

r.aliEw (1e?6), pFxofrow, dd xhaiodov (1967)
quor.d by 

^.a-Lrew 
(1976) dth dd Ba!!M 9! a1.

(r9?o) .rth ba.r.r. eFin!. ah€ decr€a..d

loll lbr atso bed rnwo.trsar.d
( re??) d.honlr.at.d

nark€d d6.roa.e 1b the lsaf yat€r cont€nt of 5ut.10vo! and

M€rrr 9! q, (1971) obs€rv6d a r€balkabie
contonr rn oblorid6 sarlnat.d b.rf



l6?

(r9?o) rn th" youc teat ttssu€

reductton iD

.aft'low6r 16 . d..r6a3s 1d

ro,lucttoD in
q,u!r ( r94:] )

/{..o, Jdes (1966) nor€d a

'ater ab{rpiton osottc p.6.su!G
of th8 !or1 501urlon.

O.r.urarion ,ro otr conte.t rn .unftoyo.
.6od.uo,6d

rh6 sotr, a losufar d6cr.as€

cutttvo!. rook prac.
in tre oit conc6nlra.1on xith in.roaslnr:

been or,s.F6d by rsi11.v (t9?6), fiuharDad dnd
Mal<hduD ( le73)/situms orens (resl,

( re6a) dch de.!6as.d oil
a..ds or p.La!t. gFii!6 on such so:i16 cou.td b6

rhtch resulu6( ir a
!nor! Porlod otr ,o&attoh rr.
co'uplered .adtef th.n rho ftrl-r batu.ation or rh, r€.d..

llttr acid conposirloh
d1rr..onr cultlwar6 .6v€a1.d r,.lsnirt.et

l:n.!sa.tn€ satinttl cauE€d parnitl. acio !o

3qflor.. .o.d. ln
reratt.n.hlF el rh
co{srng part€6
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urt 1rol lnd toor hr. qia..t.d, sr..r.tc ed ol.tc .otd.
at tb. ..r.r.. of Ll!6t.tc .crd in ss. Aod

rsof rdl. nor ru u.ir.otd. !h .fa..t of .atr|at, o!
llDloic actd 6. .te ta.ranitat@r. rtr. rr.tsErfacot .aa.Gt
ot tn.t€@irE .l.ctrtcol oondrcttvttt of ihe ett. on !h. otl
erDo.lttor of .ualoEr ...d t. lr .ae.Dot ritn rb.
flldinar or x.tuo. 9!:I., t96t, l.!rrbv.! c.t gL., i955 d
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to p.rrl plac€6 ln rhe lar,oratory 8d

sl.az€d pot. at o.!h6r..
NaCl , CuC.r2, MaCl2r j\329r4

of alr th€ cultlvars ia p.t.l rlates
d6s!6.8. Ih6 s€.ntnatton ra. d.lay€d by 7 <lays

and about lo day. ln th€ pot.. r:inal emsrsence,

of rtre aa1t6.

1616 .ot aaf€ctod yith cacr2 sd 5.o dlDs/co

th6 s.rtno nedlud y.rc n6t r.

rh. int.nstly oa !h. rart. in tho &il,
NacL, Cacrz sd XaCl2 ldllnlty thd Nazso4 o.

mooolna and Datu.lty tn sunflov6! cultivar. smrins on

earine 30i1 .arrlor rhan

hiehost 16vor ol sarinlty rr-1o days 6dri€

of the .td, oir of thi. pldt



170

th. y1.fd cofpon.ntr oc.u!!6d *ith
xacr $d MscL2 60lr. nth .ssa.d

Hor 6hoy.d colpuattw.ry tt.it€r D.rfo{dce
thd shs. ad Noor.

Inc!€a.lnc €Ioctdcar conducttwity of th6 soil .olutiong
ars. .at..t.d thd uptaL€ and or va.lou6 61€n6nts

lhl. Prdt.
cL- tn Lhe reaf dd rtd v..e Lncroar.d'

'as assoctat.d vlth a d6cr6a3. ln th€ 60Et6nt3

crlLlvlrs of

Tlro .ff6.t oI salinf,ty oD

value' iodine lon wsruc or

the o or su'flover seed yns not 'tslirlcmt. t'rnlttc' st€aric'

ol€ic, rtno1,n1c

chaneed vlrh buc th. .fl€ct ra. noli sisniricat

it cd b. @nclud.d that !u! ov6! i3 q

Dd.rat.ry .ol.'ant (berow 7.t Mhos/d)

It r., thsrotb-,

suese.t6d thqt or taklstd
of.ar1!lratton

r4th tht! .rcp ecolomicauy.
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qlqrlcrn4 !!4 !Y!! lb.I.nt.ln.!

.odtsi c!n. 
^.ad. 

scl. (Pdd.),234:

175-174.

St.ackr z.' R, Xatux.kar aDd D. Xra...vrxa. l9?5. ttre €ffect

ad td.locatloa of 'a6intlate3 in th.
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Strcsuow, B.P. 1964, Phy!161ogtcal to-leldco of

Scionrtfi. tlansl.tionir
Jeru.Iam. oD.2-241.

t.r. Ivs1t.k.ya, and r.v. hartoslDva. 1961.

. Th. ,at6r !.1atlon. o! catton rltb dtff.rgnt klnd of

dd PE.nrot1vlrrr i W. 192- t99.
lkad. N.uk. SSAR, x6.cov.

stfr€o@vr B.P.r od L.P. LrplDa. 1964. l po..It!r. 6.rtud
fo. tr!. ..tfrt. .tudy of to:lo sd or6ilc actlo!

prdt!. Irrzrol. n!!t. t| 674-640.

sietrdow, I.c. 1951. fff.ct of rotl .altntry on rh€.t.
uci.lyo zaplrri X.ze.kocp co.udar.tvdosp

1u.n1 V.r! UI ysova-Ldtna. Vo.rrr. Dook.t.

auot.d by !.P. st.oaonow.t964. I! 'P|lysrolosicd bsrs of
sbri lbl6rdc. or Elut.l p. ?t-?lt

Taaa'a, T., aDd N. rjrr.r.a. t96t. phy6tol.e"I.ar .tudi.3 on

th. tol6!dc. of rlc. pl,dt! to .allnl,ty. rr. Eaf.ctr
of aallltty 6n tho ah.olDrton of, rat6r dd ch_roddo



6!nvn' and ollwe

by th6 sarlllry ot l.rl8atton rnt€r. Arsrodiia J.

A€ric. n,s. 2ot 299-)o9,

Tar, M. 19?r. tn tho rird
r.,pon!.. of t4!9t9:3&99 !sgE}_$!,

dd !. p-c!gIt-g4!E to 6odtud chrorid€

J. 
^srac. 

R6B. 22: 6tl-5.

Tar ' 
M.' dd U. s.vish. 197-1. 5!It tol..dco 1n the *1rd relatives

106

19?2' lonic

btsh sarinity. turt. J, ,srtc. Ro.. 24. 351-36t.

$,irtr. 1955.

and ezFrattc actlvrty to

l')ty i or. )o | 3t -,)tt,).

an.t FrT. ulnsha!r r971. lrrlL toler5nce of

gosinal,lo) of attllf! 36Eds.

Nol 'nd N..r oD rin-ril

and s.aln Producrlon

soir sct. soc.,^(.r.t proc.37t 711-715.

t9r!. iruts
optynoi Aslonomit voI.1l. rjook t.Qrot6d lly rJ,P. strosonow.l96r
l:r qr'ysioroflrqrr Pl3nt8tr p.19-2o,

1946, Dar'oot
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Uns€r, P.r,, F.R. tl1eo' OrR. Joner,

st€vart. r9?6.

nlrtns-r pronro.3

(rar8o, ND) 1! 24-29.

l)!, t945.,,.c r:.

U.s. s3-11D1ty rril. Inanoata ond fipev@ent
alkall .ol,1s. Usrr ladbook. 60.pp.7-ll4

ladr.tsh, c,rr., 1945. G&vth

molrture tenslon

Fhysror, 20: ro6- 112.

r{adrstcn, c.tr., dd Ir. I|tr.id. r9lra. salt di3tilbutlon under

rn.lsrti .:occq'

am. Prcc. tl:52?_5to.

'bhab, ^r 
195r.

e6rt.u1turd1 .fop! 't tna .tas€. P!oc. T€hrd
Tehld (lrs) pD. 1tt5-192.

t974. cbntributiotr of .art.
sody prdta. Pl4t s.1.

L.&. ). 25 t-257.

dd tdq ]oaf rrdartlIn8
plnnrs, In: In€ wator rollntions of p1dt.. 3rd syh!.

!.it, Ltor. &c.r r!.r 35-1oo.



z, Pftdz.n.F.chrr Bod.r*d. t42. (poted
I! ann. Rov. Prnnr Phydor.r9ao.ft:149-t90.

treblraJab, x., D.lr. r.nrrna.,/J.F. trddl€y. !c?r. Iho .ffo..
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v6t3s, .c., c.rr, !i€t!o., L.1.. utlrlrh!, atr(r ]t.|l. Pturrst. 1951.

cb'r.cters nnd

!iih 366d coD'po.ttlonal ohnrFctors

lnflucnc.d by varl€tjy aDd tlm€ ot ptanl.lle. ABron,

r. 44t 249_297 .

verkhove!, c.!.D,, M, llr6rnn, und !,.D. Mt]r.r.. 1966.

.henlcar conposttlon dd rrold of
r' lat t)\)-'tt ) '

r{1d€ko, J../ 
^. 

Lauchrl. 19?r,.

of .altnlty on esrth of !!!!391+s t4glcerh L. t.
tn tho ftr.t trifo1iate reaf, AD.

br. lD 3 ro2r- tol3.

x.li. ,jlydock, and x.F. jroblnr. t97o. lrte daweloF

slyclne d1fl€llnE td .6n.1ltwlty to 5d1tr aust. J.
Eror. sci.2rr 517-51!

zr.5l1n, dd r1 j{.

laccaia r9j9g to .ollno
Hort. so1. 94: 481-1184.

!,rovy. 1r61). R6lrrons6 ot
lrl16atlon,

tiranor, n. L'uchlrr !n.l Ji curresch. r9?7, I6n

tt !^rt .Nra;3rd rihrfc zs! gsE tuots
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f.trtlor to utth.lNctur. nnd r.t-tton of &d1u.
rrp. lbr. zlr 17-29.

t rdo!, D.x., L.E. !ls@i. dd L. B.d.t.l!. 1964. lbll

..ltnlty olrocrr on ih. .h@tc'r

olt dd iho otl @.t.rt or sfflor.. ...d, laF .

t. t6t At-77.

tosl.r A,F.r .nd X.a. IlqldLe. l9?r' studt.. s lb..ff.ot. of

o.rtatn .alt. on !trt!.tlor' on gtsvth or Fot.' dtd

o! r6taDoltr.. lf,f.ct. .f chlorld.r dd rult.t.! of

.odis' Poi...tu sd c!!.'lu o! a'niralton of

ln! la?-2oo.

z.hld' I.^. r9?5. s.rt tol.rdc. .tudl.. of 'o" !'u
varlctI... l{rgc. 1n6tt.. U.A. Lv.lIFr.

zlNlov.kay., N,v. 1962. th6 plD.grD{. r.taboltd of td.to..
rotl.. P..tow. thtv. no.tov - otr rb6. 2319-24t.

Ef,or. 1953. ro.l? c 2?.

&*ovlray,' x.v. 1973. prro.Dh.t. qDtak.

@rI ollnt,otton.Uy th6 plnnt.

Frrtol. Rart,2or ?t-74.
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