
Votume 28 No. (q)
Decemb., lgg}

ANN AL S

0i
Agricultural Science

I.I3SH T OH t)R

GROT'MH CRTTERTA OF TOII{ATO TRA}.ISPI.ANTS
AS AFFECIED BY SEED-EOLD TREATHENTS

BY

Abdalli*, f .ll. ; Bid* I S.!1. and Gabal**, A.A.A. .

ZAGAZTG UNll'ERStry

Foc. of Agric. Sc. lloshtohorylLkh ' A'R'E'



GROIITE CRITERIA
AS AFFECTED BY

Of TOITIATO TRNISPI"AI{TS
SEED-COLD TREATilENTS

*
t*

Fac.
Fac,

BY

Abdallarr I.li'; Eidrr S.ll. aad GabaF*r 'A'A'A'

Agric. r lloslttohorr Zagazig-University'
a6ti.". ' Alexandria University '

of
of

ABSTR,AEI

Tivo experlnente were carried :ot in the laboratory
of Eort. o"iiitt. of th; Fac ' af Agric-' at Hoshtohor to
eLuci,ilate th;-ef f ect of seed-coLd lreatrnent on different
aspect' of """ai, 

-seedlirigs and transplants of tomato cv'
UC. 97-3 during ltinter ""i""n" 

of^I981/L988 and 1988/1989'

Data, recore;; showed 
-il;;-- k"tprt'g ieed-s at -1 to -3 o

for LZ hours increased _S.tt1""tf 3" pere.entag€-r accelerated
seed germination rate ana- pronot"g- reduclng and non-reducing
sugars u.."t totri"tiot in seeds. Uoreoverr SUCh treatrnents
increased tili; chemicaf 

- constituentst i'€', N,P and Kt

reducing, nqn--reduein; "oa 
total augars, Lndoles and phenols

conterrt as well as ti:e .nrl-. actiriity especi"ally. oxidative
eD:elzmes..

rltsRcDugfrc$

Irlany faetc,rs affect ionato pLant growth and consequentl'y
+-otal. f ruit V1.1a aftert'ards ' 

-Among - these f aet'ors is the
exposure of tos:ato 

"*.4-f 
iig- to th; adverse environnental

conditions pi"""iri"g ia -winter season beginning from

November, oei-l" the late of ianuary' Any- treatnent that
is capabte 

oor "i'ioJiog- a"tiii lity -to7,-c91d in jury to the
t"*ut.i seedfing will be- cf benef iciai ef fect'

rt has been reported chai seed cold treatment increased
the pereent"g" 

-!tt9-'itthaoc.a rate of germination of tomato

seeds iiie:il:=r**r 19$5; Scctt' & Jo'rres' i9S6 anrS Coolbear

r:t 6I. r _i.Ji:t )_. 
- 
licreoverr it improv-ed the chen1cal csnstit-

uents or seeds r€presetit.A- in' reduci.ng r - 
tlotrl 

- 
:reducing and

total sugars (Her.nert,--iEg5 and Fcilock. L9g6) werking
ontomatoandpearespecti.''ely.I.laddition,suchtreatnent
increased ttre activity ;;- the oxi-dative enzynes repxesel!:g
ir,-'e-"?"1i.aise anq l..lyph"of 

- 
oxiclase' { Krasnuk et al ' ' 197 5

on alf alf a ) . seedlinn 
";;;d"-i;- loliti\/:-ll. -Trf&tea bv

seed cold treatment and have grea-ter , ctrilling tolerance
as compared with non tiuui*a se6as (ebdalla gt ul.' 19!1t
Wang, 1985 and Scott t Jones' 1986 working oD sweet PeFPerr
cucumber ancr zucchini "g"isi 

i"a tonato respectively).
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Chemicai constituents' of seediing foliage showe<i incre-
merits in nitrogen, pirosphorus and potassium as reportedb}' Ledov'skii drid Bondarenko (!97 4l i orl toinato Ab,rla]1act 4J., (19S3 i, on sweei pepper and Ejd eL a j-. ( l gsg ), onbroad bean; poll_ock (1986 ) and pollcck a -itcyO (1982 ) allworiring on pea as regard to reducing, non reducinq and
tote I sugars . fota l- indol.es an$ phenol s were cieer'easeti
b1'' seed c;c;ld treat,,:ent (Rariwan e;: j::l-.I i9g0 and slafshak,
1987) wcrking <>n stranrberry and FGar respectiv-ely. iTowerrer,
ccrtra results were reported b1' Eid et al. (].9s4), worki.ng
cn broad bean" sincer they indicated that exposing seeds
to 5oC for one week promoted the eoncentratiorr of total
indoles and p'heaols in plant tissues.

' No ^atrailable regiew, deal.ing rvith tlre activiii' ofthe oxibatlve enzl'mes in seedl.ing totiage, are present.

T'he ain of thl-s trial is to anreliorate the adverse
effect of lcw temperature during ihe winter mcnths and
to shed more light orr the grovttr eriteria of tomatcr seedlings
as a fesult'cf seed cold treatnents.

UNTERIALS ITIfO ilErrrODS

.Two exp.erin€irts n'ere cc.n.lucteci at the laboratory and
nursery of, the horticult,ire lepartnrent, Facu.lty cfigi;i.cuiture at Moshtoiror, zagaaig university, during the
1,;-i nrer seasolts cf i987 /1988 and f 9e9,1198 9 . This _etud:, was
eslried out to irrvestigate the effeet o! seer!-ccld treatment
on seed ge.rnination, seea and seerllingr 

";;;i";i .o*position
anri qrowth of tomato transplants cr/. L!.e. g7-3.

Each experinent incluCeC I tr:eatrnents which were the
connL'i nation of three aeed-cold treatrtrents , i . e . -l , -zand -3oC wjt.i-lin two chilling periods, i.e. 12 end 24 hours
bcsj.de two contrcl. treatmerrts i.e. nelther soaked nor colri-'t::earred seeds anc soal:ec in di strlLed water but not- colri-
trcat*d seeds, forrning 8 treatments,

ii ccmplete randlomized bl.ock Cesigrr with four repl-ieat=s
was foliowed in bottr geasons of this experiment.

Tcrnato seeds were wettedr €xc€pt those of the dry
ccctr':i lreatn:ent, in distilled aater for 4a hcufs arrd
-rhen €xr;os€d to the above menti.aneC <iegree cf temperat-ure
and tr;eriods of eeed-cord treatrirent except those of the
wet eoni'rol treatment. t'omato g€€da were sor^rn eLther in
Pei:try dishes in the laboratory or in the nursery in the



Grcwth criteria of toamto transPlants 245L

Ternperature degrees &rrd r:e I at i ve

.grcrwinu seasons of I98? / t988

province.
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seme experinrental design mentj.oried before on Novenber l Ft
1987 and October 25-th. 1988 respecti'rely" In t.he nursely'
irri-gation and other agrieulturaJ practices were carried
r.ut as u*.ua l Jy f ollowed in the district. Two hu;idred seeCs
cf each treat.ment were taken in the iaboratory experiment
&.y.rC dividecl into 4 groups r €dch gr'oup contains 50 seeds
representing 4 replica.tes. Meas'.lring the pel:centage and
rate of seeci germination according to Bartl-ett f ormula
i i937 ) took place beside det'ermination of rec.rcing ' non
reducing €.Frd total sugars in tlie seecs aecorciing to the
methods described by Micher e! gf., (1956). rn the germinated
seeds peroxidase activity according to Alla,'n and Hollis
(.!gi2, and each of polyphenol oxidase, cata.lase ancl ascorbie
acid oxidase assay accordinq ?o the metho{s of Ma:<v"eil-

and'Baterran (1967.), were dete.rrnined. l"loreover, in rhe nurseiy
experiment at december 9lh and 5tb in 1987 and 1986 respec-
tively, representative sanpJ.es cf 2a transplants fron each
plot ?,,€re taken for measuring different st'cdies characters'
i.e. r pLant height, stern diameter, number' cf leaves per
plant as well as fresh and dr1'weight per 20 seeCl.ings.

fn the Cigested dry matter of sueh sanples of seedlings
total nitrogen, phosphorus and ;-'otassiun aS (mg,/l00 seed-
lings ) were determined aeording to t-tie methotis descrj-bed
i:1, Pregl (19,i5l, I'lurphy and R:ely (1962 ) as moclif ied by

;cnn (1g?0) and Brown and Lille}and (1946)' respec:tively
and aiso reducing, non redueiltg' and' t-ctal' sugars a.eccrding
to methcds of Michel et a1., (1956)'

Total indoles and phenols according tc the nretliods
deeeribed b]' Gordon and Weber (x950i as rnodifjed hy Filiosson
(i969i, respectively as well as the activities of the cxida-
{;i'.;e enz}rmes were determineci 'in the seedling leaves as
previousl-y menticned in the gerrninated seeds'

All coliected data were su,i: jected to the stat j st'ical
analysis as nentioned by Snedecor and Cochran (1958).

RBSULTS DISEUSSIOH

l- Geraina.tion of Tomato Seeds:
Ic is obrrious frorn dat'a presented at' Table ( I ) that'

most of the used.seed-eold treatments eignificantly increased
percentage of seed germination anC re<luced nulrrber of da1's

iro* sotrlrg up tei the germinatian of the maxirru.m nunrber
of seeCs ihan that of the control. Tirese increments were
obvious at bcth growing seasons of this work. ft is aiso
evident that the most favcurable treatments which showed

!

A}TT'
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the highest percentage of seed gerrningtion and also the
eariiest germination rate, arranged in a descending order,
were -loC, -2oC or -3oC for L2 hours respect{r'ely.

?

Table (l): Effect of seed-cotd trcatrcnt on gerninatlon of tooato
seeds.

Soaklng Seed-Cold T;eatnent
Perlod Terperature Tln
(trrs) ('c) (hrs)

:::::i:1:__-_:: :::iTf:I
Genlnatlon

I rate I rrte

Gontrul
48 Control
48 -l
18 -2

18 -3

L.S.D- at 5t

t2
24
t2
24

tz
24

80.0 8.4
80.5 6.9
91.0 6.1
84.0 6.5
86.5 6.2
84.5 6.3
85.0 6.2
79.5 6.3

3.6 0.t

; 77.7 9.6
79.0 7.0
88.5 6.2
82.5 .5.5
85.5 6.3
81.0 6.4
81.5 6.3
77 .0 6.4

3.8 0.{
thtained . results are in ecnfirmirl' vrith those repcrteC
b1: Ilennart, (1955)r wcrkin,3 cn aany vegetable crcps inclutling
tcnraac; scott E rTcnes ( 1986 ) and coolbear et il. n ( 1986 ) ,
wcrking also on :oaato. They nr:rntioned ttrat low t*cperature
pre-sor*ing treatrnent of toroato seeds substantially increased
ger.mination percentage anci. enhanced germinaticn rate.

2- Cheuical CcestLtuests of loato Seeds:
Data presented Ln Table (2 l show clearly that most

of the used ieed:cold treatments stgnifieantiy Lncreased
reducing sugars content than that of the wetted control.
SimlLar resuLts were also obtair:ed in case of non-reducing

a

sugara ccnpareJ *'ith tire d.ri seed control treatments, These
increnrents were ctvious at both growing seasons of 1987/LgAg
and 1988/1989.

The trrost' favourable treatrnents vrhich increased reducing
suga=s conterrt in tonato''seeds lrere -lcC for L2 or 24 hours
compared with thai of all other used treatments except
tha'L of the dry control. However, all used seed-cold treat-
ments ineresed non-reducing sugars content in tomato seeds
cotrrpared eith dry controi, '

These reiults a:e ,'iot h"r-ony wtth those :obtaLaea iy
Iiennart (19851, on comato and Polfotf (1986) on pea seeds. -
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Wit}:regardtotheeffectofseed-co]dtreatrr:enton
enzyr.e activity in tcl*,rato seeds I data in Table ( 2 ) also

showelearJy-thatailtreat.mentsincreasedtheenzyme
actir,jj-':tii't}rj.srespect.Thetreatmentswhichshot,'ledthe
favourableeffectandlhehighestr,a]ueE:-inthisrespect1o^ ...i1: 24 hc'.-,rs in .-:qi.ce of l,oth of p"'*roxidasc and
l':'i.f€ ..1 L it

catalase actiyity anct -2oC f or 12 hours f or poii;'henol

cxidaserltl€illrWhilethetreat.mentof-3for24hoursresulted
inthehighes,tactivityoftheascorbicacidoxidase.

3- Vegetative Growth of Tomato Transplants3 
-

Daia presented in tJl. ( 3 ) show clearly that Curing

winter seasons of f gaz/llie and .1988/]-989 ' most of the

used seed-ccld 'ureatme;;" signif icantly increaseC plant

heightrSterndianeteras_vlell""freshanddryweightper
2atr'ansplantsthanihecont'roltreatments.However,incre-
ments in number of fea"'es per plant in this respect did

iot, reach level cf significance'

such data cJ-early show that, seed-cold treatmen: . ?t
-].ocor.3ocfor24rrours_showedlh.highestplantheightl
stem ciameter, fresh .$ dry weight per 20 transpLants'

ThistrendwasthegalF.eateitherLgsT/L988or1988,/1989
seasons. This may be due to that such treatments pron'oted

reducingandnon--reducingsugarscontentc'ftornatasetrcls
as shovin in Table l,zt as 

-weIl as N' y and K uptake as s-l('b'n

j.n Tabie ('t ) .

lheseresul,csareinagreenentwiththoseobtained
b{ Abdalla et al. i1983), on lweet pepperi Hennart (1985)'

triar e on 3#a; ;;J so*e veget,a,.ble crops ; wang ( 1915 )

oncucumbe'_"otzuccliinisquashandScottandJones(1986)
on tomato.

4-ChenI'ca!ConstitutentsofTransplantsFoliage:
Data ,:cncerned with total nitrogen' phosphorus t

potassiume redueing, iron reducirrg and total sugars cf trans-
plantsr.,r'i-eeas-mg,/l00seecJingsandtotalindolesand
phenolsoftomatot'",,-"p1ants(ng,/l00gfreshweight)are
presented in Table (4). such data show clearly lhat most

of the used seec csJ.C treatments significantly increased

the ,:alues of such constituents eompareg. iith. the control
ones. These increments were at tfrJjr highest leveL with

the treatment. of -3oc for 24 hours concerning N,P and K

con'Lent at both seasons of this work'

Obtained results' of lttP and K pLant contentr €lt€

in confiruity with those mentioned by Abdalla 9! el' t1983)

cn sweet pepp"t and Eid 9! gJ" (1988)' on broad bean'
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Wrt.hregardtotheeffeetofseed-coldtreatnienton
re,iucing, non-redueing anci total sugar s content as r^ie11

agtctalindolesandtriheno]-s_contentofplarrtfoliage,
i i; i s evi rl'enL f rovn the same data presented -In t'al:le ( 4 )

t.hat tre,ar*ent whi eh =h;;;t 
+;|ie tri qhest va'l ues in tliis

t:*sii:r€:ct h''il5 :irat cf -1"C f ';r :4 ;ror'1i:s '

Regardingthepreviousstuciesontheeffectofseed
coid treatner,ts on pra.rrJ-content of sugars, siniJ-ar results

wereobtaine.JbyLeoov,skiiandBcnclarenko(1974),who
Irrentioned that, expcsure tG low temperature :nay be usef ul

flJthardeni'ngtomatopr.,,t*aEainstfrost.Theyattribut.ed
thist't.ltheincreaseintotalsugarsandsolubleprotein
in the ceilular level' tgtt"ver1 potlocf (1986) and Pol'1ock

e'rc i,1oyd (1gg7) on p".'="J irioninated leaves showeci fhat

plants ?rovtn under rot tt*ptltl;;; (:'" fcr 6' hours) resulted

in larger qo;!iti." or-iii"ro"e and starch in plant leaves'

The obtained results of ifre total i'ndoles and phenols are

rn harnony with those 
-ttpottta by Eid gi 4' ( l98B ) ' on

bl'eaC bean vrho found tft"[ exposing seeds t9 5"C f-or one

v;eek prornotittl.h" "orr""rrtration 
of total indoles and 5,henols

ii: p.l_ant. tissues. Horo"rlt, Abdalla et a1.. ( 1363 ) , 'on srveet

peF,per found rhar, no "i#igicant_ 
di?Fei&ees in the proctuc-

tion of tctal indoles ;;i phenors eontenc cf plarit leaves

v,;eie <lete':tJ.,f 
-"t a resull of all useC sbecl-cold treatinents'

5- EnzYne ActivitY 3 
^L^r-r{ an +.}

DetapresentedinTable(5)showingtlheeffectof
seed-ecild treatment on ;;;- ae-tivity of enzylnes in tcnato

transplantsincicatethatalt.u"easeed-coldt:eat:rrents
signif.tcantlyincreasedthevaluesofactivityofcifferent
studiecenzyiP.escor:rparedwiththetwocontrpltreatnrent's
at bctli seascns of thie rork'

Such C.ata clearly shou' t'hat seed colC treatsrent at

-L oe fa] iowed by -zoc both for 24 houis showed t'he hiEhest

values cf tlre peroxidase activity'

Regardingtheeffectofseec-ccldtreatmentoneach
of polyptrenci cxidase and eataLaser the same tlat'a show

.L,hat-2oefor12hourstreatmentresu].tedinthehighest

.;altresin"thisrespect.However,.fortheascorbicacid
oxidase, -3oC fcn Zo llours showed the highest val-ues in

thisregard.Thistrend$'asthesameateirclraf'thetwo
successive seasons of this work'

Finally,itmaybeconoludedthat,theinpror,'ingeffect
ofseed-co].dtreatsentontheseedgeininationeitberaa
pet:centage tfr rate o? 

-gerroiDation (Table I ) , i s arainly
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due to the enhancing effect of such treatments on either
chernical constituents of seeds or the enzyme activitl' of
eee'-ilings ( Tabl e 2', u'hich wa.s in turn ef f eet ii'e cn each
cf chemical constituents {Table 4) and vegetative. growth
of tranplants (qalte 3i. Thj.s inproving effect of seed-cold'
treatments -*.as conpletely true and nay be explained through
the effect on both af chenical corrstituents (T'able 4i and
enzJrlne activity of transplants (Table 5 ).

Hence, it is advLsable to expose tomato seeds tc -1"C
or -2"C for L2 hours to increase the percentage of seed
germination and to -1"C or -3 oC for 24 hours for prod.uctLon
cf tomato transplants with good vegetative grot'th anC quality
in winter season.
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