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A pot elqleriment was carrled out ln thc &cpertmental
Farm of Fac. Agrrlc. at lloshtohor ln two cuccesslve wlnter
seasoBs of 199O/199t and 1991/1992 to clucldate the effect
of cycocel follar sPray at O, 25O and 5OO ppn oD grorth,
chernlcal conposltioa, yleld and quallty of pea plants grown
under sallalty strass of godlun ln cltber chlortde or
sulphata f,orm and at concentrattonr of 5OOo and 9OOo ppm.

Obtalncd results ghoned that sallnlty at thc studled
conceatratlous and 1a both forms of l{a (chlorlde or
sulpbate) rlgnlflcantly deprcssad all studled growth
aspects, 1.s., plant helght, number of leaves and fresh and
dry welght of glant. Contrarl' to thls offact, apraylng
plants rtth cycoccl especlally at lor concentratlon
algnlflcantly rcduccd tbc dcprerslvc cf,feet of sallnlty on
such grortb paranetars. In ad.dltlon usage of sallnc watsr ln
lrrtEatloa has a dacrgnent cffact on photosyntbeals plgments
(chloroF ll a e b) and estlnatadr,nacro-nutrlents (t, P and
K). Hosavrr, lt lcd. to an fncfctiiq ln both Ca end lla content
of plant follage. fa thls rcgard, apraylng pea plants wlth
cycoccl tcrded, to rsducc the d,ecrencnt aff,cct of, sallnity on
such cgtlnated chemlcal constltuents and, lucreesed lts
contcnt.

Obtalned. rcgultr sbow alro tbat lrrlgatlog pca plants
wltb sallnc watcr contalnlng l{a-galts elther ln chlorldc or
aulphetc form ln ltr dlffcrcnt utcd couccntratlonc reducgd
thc ou.mbcr of daya clapaed to thc antbeslc of tbc f,lrst
florcr, lorcrcd thc Aosltlon of tbc f,lrct flowcr nod.,
dccrceccd numbcr of florers and pods per Dlant, avcrago Bod
rclgbt and yktd of podr pcr plant as rcll at uumbcr of
rccdc per goda. ttorcovcr, lt dccrcascd tbc contcnt of. lf, P

and f and lncrcarcd tlrr end Ca contant of groduccd gccdg.
llorcvcr; rpraylug DCa glentr rlth CCC aspcclally thc
doprrarlvc cffcct of rallnlty o! all aforrncnttoncd
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f lowerlng and yletd paranetars a.s wel I
constltuents of producod seeds.

chemica I

IfrTRODVCTIOTI

Tbc problem of saltnity ln lrrlgation water ls
tncreaslngly recotvlng rnuch attentlon ln Egypt as rell as
other cou[trlos. lt 1s general ly recognized that tbc
presenco of salt ln lrrlgatlon water or growth medla ln
concentratlon nuctr nore ttran those requlred for normal plant
functlon detennlne the veget-atlve grrowth and the quantlty as
well as quallty of pea plant productlou (Khadr et al., 198o;
Abd El-Dayem, 1982; Abdalla, 1985 and Abed et al., 1986).
iloreover, aaltnlty hazards showed algo a depressive effect
on the vltal chemlcal constltuents of plant, t - s. ,

ptrotosynthetlc plgnents content, (Abdalla, 1985 and Abed et
al., 1986) and nacro-elements contsut lf, P and I( ln both
ptant follage and produced sEeds (l{allk at al'-, L977; Ibadr
et al., 1980 and Abdalla, 1985). Ou the other hand, lla and
ca content of dlfferEnt plant parts waE lncreased as a

result of uslng Ealtne water 1n lrrlgatlou (Abd El-Dayen,
1982 aud Abdalla, 1985).

The need. for overcomlng the advsrEe effect of sallnity
pushed the lnvestlgators to test som€ growth regulators and
other substaaceg to amellorate ths adverse effect of
sallnlty. In thls respect, Ghazl (1976) and louEtafa et al.,
(1981) raported that ccc treatnont countaract the advarse
effect of tallnlty oa broad baan girorrth and lncreased Plalt
helght, number of lcaves and frssh ratght as well aa dry
weight per plant. Such effect was blgher at relatlvely low
and modsrato levela of saltnlty. In addltlon, Foda et al.,
(19?3), Ghazl -(1976), gaham et al., (1977) and lloustafa ct
irl., (19S1) lndlcated tbat, traatmcnt broad bean plants
grown under sallnlty stress wlth grortb retardant (CCC)

lncreased ilunbor of lnflorssence, frults and total yleId of
pods per plant. Such lncrcage was oore pronounced a't
relatlvely rnodcratc and h19h lcvels of saltnlty.

Therefore, thls atudy was conducted to lnvestlgate the
effect of CCC on grrortb, yleld and durablllty of pca plants
qrown undsr sallnltY stresg-

'IT&,IALS 
ATTI' E8;TEOI'S'

A pot experlment xas cond,uctcd at tbc Experlrneutal Sarm

of thc faculty of lgrrlculturc at llosbtohor durlng thc wlntar
!ca!ou! ol L99O/1991 and ].99L/t99/'



Effect of CCC orr pea plants grown under saltnlty. L1ZT

It lncluded 15 traatments whlcb were the comblnatlon of
five saltnlty treatments, 1. a., 6OOO and 9OOO ppm for each
of chlorlde (NaCl) and sodiun sulphate (NarSOr) ln addltlon
to the control trsatment comblned wlth thrc€ soncentratlons
of cycocel, l. c., O. 15O and 5OO ppn. 9eeds of pea (Plsum
satlvum, L.) cv. Llttlc ltarvel werc ltown ln 30 cm clay pots
on October 25th and 15th ln 199O and 1991, respectl.vely.
Pots were treated wltb tar and tbclr welght walr adJusted
wlth gravel and, fllled wlth 6 kg clay soll. The soll was
loamy ln texture rlth pH 7.7 and contalns 1.51 organtc
matter, O. lOg avallablc lt, 2.74 Bpn soluble-P, O.5 meq/l . K,
9,7 meg/l. lla, 3.5 meg/l. Cl and 15 m€c1. SOr. Potg wsr6
lrrtgated wlth tap water tlll conplete germtnatlon. Thl.nnlng
was done lcavlng only four uniform plantr per pot. Pots rrere
lrrtgatad wlth sallne solutloos every three days wlth 7OO ml
to keep the rater content at fleld capaclty. Each treatment
was conslsted of three pots and then three rapllcates were
adogted. Plants wsre fertlllzed wlth each of, ![, PzO: and KzO
at a rate of 2 gm/pot after 3 and 5 weeks from aeeds sowlng.
Plants 11016 sprayed threa tlmes wltb thc dlffergnt gtudlad.
concentratlons of cycocel at 2, { and 6 trua leaf stages.
Pots were arrang€d ln tpllt dcslgn wherc saltnlty treatnent
rapresent the nala plotE and the spray treatmeut arraugred as
sub-B1otr. Otber agrrlcultural trcatments were dona es
cultlvatlon, pest contro.l ln the sultable t1me.

Data recotf,cd, ;-
A- Vegctatlve gfrorth, at full bloomlng stage two glants

from sach treatmcot werc randonrly taken for measurlngr
the vegetatlve grrowth parametcrl, 1. c., plant belght
(cm), number of leaves Der plant and frsgh and dry
wctght/plant (9m).

E- Flowerlng characterE, w€r! ncagured as date of f,loworlng
ln day (calculated as uunber of days elapsed from sowlng
up to the enthesls of thc first flowcr), Bumber of thc
node on whlch the flrst flower aDp€arlt and total number
of flowerr per plant.

C- Yteld and ltr components. At harvast, the mature Sfreon
pods for oach treatrncnt rcrc collccted and thc followlng
data wan recorded. l{umbar of pod,s per plant, average
wclgbt of pod and pods ylald pcr plaut as well as nunber
of sceds per pod..

D- Chemtcal constituantc, wore allaycd ln plant fotlage and
grrcen sccds as followr.
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Photosynthetlc plgrments, 1. e., chlorophyll (a), (b) and
carotenolds Hero assayed ln plant follaga according to
tbe rnethod d.escrlbed 1n A.O.A.C. (1970).
t{lneral clements, N, P, tr, Na and Ca wero determlned
etther ln pla.nt follage or grr€en seeds accordlng to the
methods used by Pregl (1945), l{urBhy and Rie1y (1962),
Brown and Ltlleland (1946) and Richards (1954)
respoctlvqly.

All obtalned data wera subJected to statlstlcal analysis
accordlng to Gomez and Gomez (1983).

REST'LTS ATD DISCI'SSIOT

7- Veg'etatlve grovth:
Data tllustrated ln Table (1) show clearly that both

sourcos and levels of water sallnlty exerted a depressive
af,frct on the dlfferent studled growth parametcrs, 1. o.,
pt**t holght, nurnber of leaves por plant as well as fresh
rFal et relght Per plant. Ia thls respect, the hlghest
ccffi,frtlon of tfa-salts (9oOo ppn) reflected the hlghest
deprlllYt effect on al l the forementi'oned grrowth aspects
compared to ths other concentratlon (6000 ppm) and the
control. In addttlon, sulphate form proved to be of less
determlntal effEct compared wlth chlorlde. Such depresslve
effact of sallnl.ty on plant growth nay be attrlbuted to tbe
accunulatton of salts 1n growth medla that may unsultable
condltlons for water and ml.neral uptake by plant whlch may

exert gome dlsturbances ln metabollc aspects leadlng to such
plant grortb lrrbtbttlon. obtalned rcsultn altree wlth those
reported by Khadr et aI. (19SO), Abd El-Dayem (1982),
Abdalla (1985) and Abed et aI. (1986)-

Concernlng the effeqt of cycocel treatments the same

data la Table (1) reveal that lrrespect of plant hetght
whlcb was decreaged, number of leaves, fresb and dry welght
per plant rrerc lncroalcd as a result of cycocal apptlcatlon
durl.ng both a€asons of gro*th. In thls rcgard, the hlghest
lncrements wsre obtalnad 1n casc of spryl.ng paa plants nlth
the lor concentratlon (25O ppm) of cycocel compared wlth the
sontrol and the hlgher used conccntratlon (5oO pPm)'

Obtalned rcsultr rnay be due to cycocel at low concentratlon
may bc e rource of ll rhlch consld.crcd tbc maJor clement ln
the formatton of protoplasm. such rcsultg are agrree wlth
thosc obtalncd by Raitquc-Uddln (1984) on bean and (ha1ll
(1990) oD corrp€a, they reported that nogt conccntratlong of
tectcd. :ubstancc (ccc) ehorcd promotlvc aff,cct on numbcr of
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both leaves and lateral branches as well as dry mattar
content of plant.

Regardlng the lnteractlve effect, 1t is obvlous from ttre
nams data ln the Table (1) that spraylng pea plants grown
und6r salinity stress wtth cycocel cspeclally at low
concentratlon (25O ppm) counteracts the depresslve effect of
sallntty on all studled growth parameters. In this respect,
tbe hlghest concentratlon of cCc (5oo ppm) tntengifled the
depresslve effcct of salln_lty ln most studied growth
aspects. Ghazl (19?6) and ltoustafa et al. (19e1) on broad
bean obtained slmllar results.

2- Chemlcal composLtlon of plant folTage:
A- Photosyrathetle pigments :

It 1g evident from data presented ln ?able (2) that,
chlorophyll (a) and (b) were slgnlflcantly d,ecreased ag a
result of lrrlgatlng pea plants wtth the sallne water. The
hlghest depressivE effect was achleved at the hlghest
sal!.nlty concentratlon (9OOO pPm) for l{a-salts ln lts both
forms (chlortde and sulphate). Such decrease ln
photosyntbetic plgments may be attrlbuted to the effect of
salinity on macro-elements uptake whlch are essentlal for
chlorophyll molecule formation. These results are slmllar to
those obtained by Abdalla (1985) and Abed et al. (1986) on

P€A.

As for the effect of cycocel, data lndicate also that
plants content of chtorophyll (a) and (b) statistlcally
lncreased as a result of spraylng plants with cycocel
compared to the control traatment. In this regard., the
hlghest concsntratton of CCC (5oo ppm) caused tbe blghest
content of photosynthetic pigrnents. 8lm1lar results were
reported by El-Tahawt et al.(1982) on baan.

Regard,lng effect of the lnteractlon between CCc and
saltur,ty, tt ls obvlous tbat, treatlng pea plants wlth CCC

amellorate the reduclng effect of saltnlty on such
photosynthetlc Plgments .

D- Elnerals content:
It ts clear fron ttre sane data at Table (2) that total

nttrogren, phosphorus and potasslun content of plant foliage
slgnlflcantly dccrea.sed whlle sodlun and calclum lncreased
alr a regult of lrrtgatlon wlth sallne water. In thls
concern, thc hlghcst aallnl'ty lcvel (9ooo pPm) rcsulted ln
the hlghest depresslvc gffcct. ltoreover, sodlum salt ln thc
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chloride fonn wasr more effectlve than sod.ium salt tn the
sulphate f orrn.

These obtalned results arc
l{allk et al. (L977), Khadr
Abed et al. (1986) on poa.

conflrmed with those reported
et al . ( 198O) , Abdal ia ( lg8s )

Concerntng the effect of cycocel lt ls clear that all
the studled macro-elements, excapt l{a, were tncreaged as a
result of spraylng the plants wlth cycocel. Such results are
connected wlth the lncreaslng ln vcAetatlve grorth aspects
and congequently the uptake of such macro-nutrlents walr
lncreased. (har1r (1990) ott cocrp€a reported stmilar resul.ts.
Regardlng the lnteractlon effect, the same data show that
spraylng pca plant wlth dtfferent studled concentratlon of
CCC reduced the decreaslng effect of sallnlty on the uptake
of macro-nutrients, 1.e., N,P,K and Ca. In the same tlme, lt
decreased the uptake of lfa especially "t the low level (25o
ppm).

4- FI overiag characteristf cs..
Data presented at Talle (3) reveal tbat aIl salinlty

treatment slgnlflcantly decreased, the studled flowering
aspect, 1.e., number of days elapsed to the anthesls of the
first flower, lowcred the posltton of the first fl.ower on
the stem and d.ecreased tbe number of flowers per plant. In
this respect, the hlghest used level of saltnlty (9OOO ppm
.of llacl or lla2 sor) showed the highest depresslve effect on
all forenrcntloned flowerlngr crltcrla durtng botb seasons of
grrowth. Such results may be due to the effect of sallnlty on
the uptakc of macro-alements (Table, 2) whlch cxert
ghortenlng of vegetatlvo phasc leadlng to force the plant to
come early to flowerlng phase before completlag lts normal
vegetatlve grrorth. Obtalned results are 1n conflrmlty with
thosa rcported by Uprety and Sarln (1975) and Abd El-Da.yem
(1982), on pea. who reported that sallnlty treatments had a
depresslve effcct on varlous flowerlng aspects.

Regarding the effect of CCC, the same data tn Tablc (3)
lndlcated tbat CCC treatments tqntqd to lncrease al I the
studl.cd flowerlng asD€cts. Such tncrementg reached. the level
of signlflcancy only Ln casc of nunbcr of flowers produced
per plant durtug the grrowtng leasons. In thlr respect, the
lowcr conccntratlon (25O ppm) provcd to bc thc most
effectlvc treatment comparcd wlth thc blgbest one and thc
cootrol trcatmcot.
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Data presented in Table (5) shor the seeds content of.
lrome nacro-nutrlents. rt ls obvl0us that usage of the saline
water for lrrigatlon resulted ln decreastng seed. content ofN, P and ( alr compared with thelr content of the same
elements upon utlllzatlon of the tap water. The d.ecrease wasluoro pronouncod by lncreasing concentratlon of salts in thelrrlgatlon watar from 600o up to gooo ppm weather sod^iungalt ras ln the chlorlde forn or the sulphate one. lloroover,
lt could be noticed that the chlorrd,e form was mor6effectlve ln decreaslng the geed content of the investigated.
elements (H, P and (). Such an effect of sallnity o' seed,scontent of N, P and K ls comparable to that of salinity onthe vegetatlve parts content of the'same elements (Table, z)and the results obtalned bere are slmtlar to a large extentto those obtalned by Khadr et al;, (tg8o) and Abd.arla (19g5)
on pea. Such rEductton of N, p and K uptake could, beattrlbuted to the dlsturbances tn lon absorptron due to thetoxiclty of one or more speciflc (NF and/or Cl) lon present
ln high concentratlon, (Strganov, 1964). Also, lnteractlon
between N and p ln sorls may be read, to coprecrprtatlon of
annmonlunr and phosphate (Lehr et al., 1967) . However, it 1sdifficult to grenerallze on the effects of these interactions
on plant nutrltlon because the compouud.s va,ry from hi.ghlyava'tlable to very slowly avalralle as sources of tr and, p toplants, (Lehr et al., Lg67). On the otber hand., availabilityof both P and K nay be red,uced due to potass lurncopreclpltatlon wlth p, precipitation of K ln p
precipitatlon is moro pronounced, in goils wlth hlgh
exchangeable K or with easlly d,ecomposed, K-beartng mlnerals.
Thus, such lnteractlons result in a d,ecrease in golr contentof availabla K and p and co.lr.guently thelr uptake by theplants. On the other hand,, d,ata show that increaslng thelrrlgatlon rater concentratlon of the salts wa.E asgoclated,wlth lncrease ln the seads coqtent of both Na and. ca. Thelncreage tn seeds content of Na is expected. slnce rfa is theonly bastc radl.cal rn the lrrigatton water whlch means a
consequ,ently lncrease ln the sotl contsnt of thls element
and lts uptakc by thc plants.

Regardlng the cffect of ccc on the seed.s content of theforementloned clanents, data ln Tabl,c (5) reveal thatspraylng paa plants wlth ccc lucreascd. marked,ly the seed,scontent of N, P, K and l{a but on thc othcr hand, d.ccreasedthe secds content of ce, especrarly at the low concentratron
of CCC (z5O ppm).
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As for the effect of the lnteractlon, lt is obvious fromthe sane data that, cycocel treatments tented. to amelioratethe effect of sallnr.ty treatments on the uptake andtranslocatlon of such determlned. mineral elements,

General ly, lt could be concluded. that und.er suchcondltlon cycocel at 25o ppm was recommend.ed. for red,ucingand amellorating the depresslve effect of sallnity ongrowth, yleld aqd qualtty of pea plants.
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