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EFFECf, Otr FERTILIZATION AND SPNAYIXG WI1II S()}{E GROWIII
RECUIJITORS OII GROt{m, rLo}IERI}lG, YIELD Al{D ITRUIT

CHE}IICAL CONSTITT'ENTS OF TOI'IATO

BY

Eld, s.ll.Dl.

Hortlculture Department, Faculty of Agrleulturc at iloshtohor,
Zagazl'g Unlverglty, Egtpt.

A}STNACT

Two f leld exper lrrents ltere Undertalen at FaC . Agrlc .

Moehtohor, Zagazlg Unlverelty ln f989 and f990 sunner
seasons ro st;dy itre effecE of three NPK fertlllzera level
in comb{nnt{On.wlth twO growth regulat6fg eaCh ef ftt4 finn.^an-
tratlonsl 1.€.s klnetln at 2A and 40 PPm and cycOcel 8t
500 and 1000 ppm, ln addttlon to the control treatnent'
on Erowth, flowering, yteld and quaLlty of tomato frults
cv. UC-97. Obtalned reeultg revealed ttrat tha cohblnatlon
between the thtrd used level of fertlllzere (200 kg N +

64 kg PtOs + 72 kg K21lfad.) wtthln lctnetln follar sPray
at 40 pirn- af ter 4 -and I weeks of tranplantlng encouraS,ed
etgnlftilntly plant growth expreesed a8 plant helght, nuhber
of leavee per plant, freeh and dry welght Per plant, lt
aleo delayed flowerlng, lnereaeed nurnber Of flOwerlng
clugters per plant, lncreased frult yteld and ttg _couponents
expreseed aB average frult uetght, number of frutta Per
plint, frult yteld per plant and Per faddan. tloreover'
tt lnproved frult qualtty expreaeed 8s vltanln-C, tltratable
acldlty, T.S.S. as well es reduclnt, non reduclng and total
sugars. However, the vltanln-C and T.S.S. values dtd not
vary elgnlflcantly.

I}TTRODUCTION

Tomato GfSgPgrsISg4 es,cylentun, Ul I l) occupled the
flret rank anong the vegetable croPs Srown ln E€yPt^. It
is produced for both local contunPtlon ald exPort. Therefore,
ln order to achleve maxlmun outPut of tohato frultg Per
unlt area wlth a good qual tty, one ehould reach to the
proper level of NPK fertlllzatlon aB well as the follar
spray wlth klnetln or cycocel on totrato plante, 8E a mean

for lncreaslng frult yleld and lnproving the guallty'
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The favourabre effect of NpK apptication on the vegets_tive growth of tomato plants has been indicated by El-Beheidt
+ eL., (1988); El-Sawy (1988) and Abdalla 

"r "i_., 
(1990a).Regarding tbe use of tbe reg,ulating subsG-n"Tr, previouestudies showed that kinetin and cycocel play an importantrole in controlting vegetat.ive growth oi treated pl"ntr.

4yg$ these investigariolg thgse iep-orred by sharma & Gupta(L972); Khalil (1987); Khatil (t99b) working ,i.t, kinerinand Zaki et_ al ., (1976) and Khalil (1990); working wlrhcyeocel, ott-toiFto plants.

Flowering time eras s{gnificantly delaye.d by tbe useof -the highest ueed level of N, p and K fertllizers but
number of flowers was increased as reported by Adarns (Lg7g) ,on tonato, Farag (1984) on pepper and Abdalla et al., (1990bjon tomato. Flowering of tomato plants h'as 

"I6-olositlvielyaf fected by the use of kinetin or cycocel ([Ju .et al., r9g3;El-Mansi er al. , 19sB; KhaliI, 1990, worklng ilt6'-tinetiniKhaiil, rigzrJt-Mansi er ai., 196g workrng with ccc).

_ The promotive influence of NpK appt ication on fruityield per plant a6 welI ae per faddan -ind Its components,
i... ,_ averag,e fruit weight and number of fruits per plant,
llt _been pointed by Jarauritlo er _91., (197g); Abed 

-& 
Eid

'(1987) and Abdatla !_q 91., (tggd'b) ;n romaro. The promorive
ef fect of rhe tee;;d JubsranceB on fruit ytetd and its
components r{ag indicated by sharma & Gupta (Lglz) and Khalil(1990) working wtrb kinetin and by 2akr er gL., Ggl6)and Khalil (1990) wlrh CCC, on tomaro plants.-

As regard to the effect of N, p and K fertlllzers
on the chemlcal constltuente of fruits, it wa8 reportedthat viramin c and total ac{dlty were lncreased (Dr;rrrov
& Rankov, L979i Abed & Eid, LIBT; Abdalla qt al., t990con tomato). The frult T.S.S,, reduclng, nonl"3,i"ing andtotal sugars content were also lncreased as a resrrlt ofP and K fertilizers addttions (Dimitrov & Rankov, Iglgand Abdal la et al . , 1990c on tomato) . Di fferent usedconcentrations of the tested growth regulators of klnetlnor cycocel have ehowed I favourable effect in produclngfrulte with htgher vltamln c, totar actdtty, T.s.s. aswell aB reduclog, non reducing and total eugars-as reported
by 

^ 
zakl 

S,g _gl. , ._\1?16) and Khattl (re82t, workrnj wtrhccc and Khaltl (1990) worktng wlrh kinetin, all iorking
on tomatoeg.
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}IATERIALS AND I,IEI'IIODS

Two field experiments hrere carried out at tbe Experi-
mental Farm of the Fac. of Agrlc., Moehtohor, Zagazlg Unlv.,
during 1989 and 1990 early summer Beasons. The experiurental
soil ie clay loam ln texture with pH 7.5. It contalne 0.091
available N%, 2.590 aval lable P% and 0.50 ureq/L potassium.
Seeds of tomato (Lvcopersicon esculentum, Mill) cv. UC-97-3
were broadcasted in the nursery on 25th of December 1988
and f989 under low plastic tunnel. Transplanting took
place on 18th and 2f!h, of February 1989 and 1990 respec-
I ively. fran$tants *E* planted at 25 cm apart on one
side of ridges 100 cm wide and 3.50 m long. The experiment
included 15 treatments resulted from combination of three
different levels of Nitrogen, Phosphorue and Potaselum
ferrillzers (100 kg N + 32 kg PZOS + 24 kg K2O/ fad), (150
ks _ry + 48 PZa1, + 48 kg K2O/ fad) and (200 kg N + 64 kg P1OS
+ 72 kg K2O/fad). within 5 treatments of growth regulEtors
(2O and 40 ppur of klnetin and 500 and 1000 ppn of cycocel)
besides the control treatment which was disttlled water.

Fertllizers were applted ln the form of anmonium nltrate
(33.5% N), calclum superphosphate (16.5% P20) and potaseium
sulphate (487" K2O) . Ferti I tzers hrere dfvided lnto three
equal portione and then added at 3, 7 and 11 weeks after
trangplanting. Spraying of the g,rowth regulators r{a& done
twice, one week after the first and second addttton of
fertillzers.

A epl tt plot des lgn with tbree repl lcatee rdas adopted.
The levels of NPK fertlllzation eerved aB maln plote whlle
the trowth regulatore treatments servcd as eub-plota. The
plot area was about L/4A0 faddan. Othcr cultural practles
were carried out aB connonly followed Ln the dlstrlct.

Experlnental procedures :

Plant grortb:
At ful I bloorring Btsges , three plante were randomly

taken from each experlmental plot (about 85 days after
transplanttog) for neaeurlng plant hetght, nunber of leaveg "

per plant aB well aB freeh and dry wetgltt per plant.

Florertng:
The perlod fron sowlng ttll the antheels of the flrst

flower on the flrgt clueter rag rccordcd aB an expreselon
for flowerlng tlne ln daye. Number of flowerlng clustere
per plant st full blooning stage rea counted and calculated
as an average of number of cluetera per plant.
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Fruit yield and its components:
All harve.sted fruits from

used for deternining average
fruits per plant, fruit yiefa
(Ton) per faddan.

-each exper lurental plot rdere
fruit weighr (g) nunber ofplant (g) and total yteld

Fruit chemical constltuents3
In representative sarrpres (each of 20 fruits) of furlmature fruits taken at tbe mid harveeting Beason from eachexPeriemntal plot, the vitamin C content 

"na total titratableacidity were derermined as described ln A.o.A.c. (1970).
T. S. S.7" in fruits was assayed using band refractometer.Reducirg, non reducing and total sugars were determlendcolorimererically by using rhe method described by Michelet al. , (1956) .

All collected data were subJected to the statieticalenalysls aB mentioned by snececor and cochran (1969).

RESULTS AT{D DISCUSSION

1- Plant vegetatlve growtb:
Data illustrated in Table (r) show clearly the effectof NPK fertilization levels and rhe foliar 

"pr"y with somegrowth substances on the vegetative growth of tomato plante
expressed as plant height, number of leavee, freeh weight
and dry weight per plant.

concerning rhe effect of NpK fertrllzation levels,it is evident frour such data that the thtrd level of ferttlt-zers (200 kg N + 64 kg p2os + I z tg I{20) enhanced plantgrowth significantly as compared with eiiher low or mediumlevels at both successive seagons of thls work. Such resultr"I be explained on the basle that the eoil of the Experimen-tal Farm is not so rlch in ite content of N, p and K ninerals(-"t reported in the marerlals and rrethode of thle work),tbat- high used level of fertlllzere wa8 effectlve. Tbegereeul.te are ln agreement wlth those reported by (El-Behetdl
et gf., 1988; El-Sawy, l98B and Abdalla 

"r q!., 1990;)
on tomato. -

I{ith regard to tbe ef f ect of trowth reg,ulators fol iarBpray, 1r le evldent frosr data ln Table (l) that kinetln
at_ 40 PPxn proved to be effectlve ln lncreaslng elgniftcantllall vegetative growth parametere as comparea rrth- the othei
ueed concentratlons of elther klnctln or ccc. The pbystorogl,
cal promorlve effect of lcinetln le due to lre 

""iiv" "6tgin many metabollc processeB a8 tt retardes chlorophylt
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degradatlon and encourag,eg protern synthesis. Tbe reeulte
obtained hereln are gg1lg r; agreeDent wlth those reportedby Sharma & Gupta (1972); Kbattt (1987) and Khatll ttggo>working wttb kinetln. rt ls wortby to mentlon hereln thet
ccc comeg ln' the eecond rank in rncreaelng the number ofleaves _espectally at a concentratlon of 500 ppn. sucb promo-
tive effect of tbe low concentratlon of ccc ig ln egreement
wlth those reported by zakt et al., (1976) and xhalrl (1990),
working on tomato.

ttith regard to the effect of lnteractlon between NpK
fertillzation levele wlthin growtb regulatore concentrarlone,
it is evident from dara ln Table (1) tbat th trd uecd l.evel
of ferrllizers (200 kg N + 64_ lrg ?2o5 _+ lz kg K2o/fad.)
courbined wlth the growrb regulating- jubetance of -Linetin
at a concentration of 40 ppu proved to bc tbc uoet effectlve
treatment that promoted slgnlficantly alt vegetatlve g,rorrth
parametera.

2- Flowerlng:
Data in Table (2) show obviously that the third level

of fertilizers led ro delaying flowering time signlficantly
a8 compared witb the ttro other levelg. However, the 88me
level of fertlllzere slgniflcantly lncreased the number
of clusters per plant. The delaytng effect of the ueed
third level might be due to tbe increnent in fresh and
dry weight per plant. These reeults are gotng rn egreemenr
with thoee reported by Adane (1978), oD tomato; parag (1984),
on pepper and Abdalla et al., (1990b) on romato.

concernlng the effect of growth regulators on flowerlng,
it lg obvious fron data shonn ln Table (2) tbat CCC it
1909 ppn 1.9 to enhancement of flowerlng tlne a8 compared
witb the other ueed concentratlong of ccc or ktnettn or
the control treatmentB. Theee resulte are golng ln agreenent
wlth thoee obtalned by (Khaltl, 1982 and EI-Mansf b {.,1988) worklng on tomaro. Moreover, tt ie evldent rEn-Tt e
same data that epraylng tomato plante wtth kinetln et 40
pptr B,ave tbe htghest number of clugterg per plant; euch
result ig eupported by tbe effectlve role of klnetln ln
flgl:ting and sex expreselon ae mentloned by (Krtshnamoorthy,
1981). obtalned resulte deallng wtth the number of clusters
are ln accordance wtth thoee obtalned by ($u et gl., 1983;
El-Manel et al., 1988 and Khalll, f990) worklng wtttr ktnerln
on toDato.

lrtth respect to the cffect of lnteractton between
fertlllzatlon level and grorth regualtorr concentratlon,
on the two factore of flowerlng, tt lg evldent from data
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Table (2): Effect of fertr lization and sPlaYrn8

on flowering of tomato Plants.regulators
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Fertllizere
Ievel

{+
(Kg/Fad. )

Growth EeeqeLgggD--- ----!ecsel-(]9eQ
regulators Flowering No. of

tlne clu8ter8/
(ppm) (days) Plant

Flowerlng No. of
time clusters/

(days) pLant

Level I

Level 2

Level 3

(onfrrl 
0

l(inelin 20
"40( c( 500
,, 10O0

r""{r{ o
ki nct i 20

,, t. l\
=rJ

c c< 5oo
,, 1000

c.rlr>L 0Klartrh ZO,, 40(<c 500,. 1000

95.00
94.67
94.33
92.00
89.33

95.67
94.67
95.00
93.33
9r.67

99.67
r02.00
105.00
99.33
95.33

94.67
92.67
e4.00
9r .67
90.00

97.00
94.00
95. O0
93.00
91.00

99.67
97.00

105.o0
96.00
93.00

13.67
18.33
25.67
23.67
19.00

15.67
22.00
28.00
25.00
20.67

16 .67
23.67
38.00
24.OO
22.00

15.00
17.33
24.33
24.33
23.00

16.33
22.33
26.33
24.33
23.33

18.33
26.67
36. 33
30.67
27.33

L.S.D. at 0.05 1.i2 2.3h 0. 79 o.77

lcve1
Level
Level

I
2
3

93.07
94.07

roo.27

20.80
22.53
27.87

92.60
94.00
98- 13

20.o7
22.27
24.87

L.S.D. at 0.05 1.68 r.08 0.41 0.69

Control
Klnetln

ccc

0
20
40

s00
1000

96.78
97.1r
98.11
94.88
92. 1l

16.55
22.11
28.99
26.44
24.55

97.1I
94.56
9E.00
93.56
9r.33

15.34
21.33
30.56
24.22
20.56

L.S.D. at 0.05 0.76 I .35 0.46 0.45

* L,evel ( 1) : 1O0

Level (2): 150

Level ( 3): 200

Igll+
Kgll+
KgN+

32 Kg

48 Kg

64 Kg

Pzos

Pzos

Pzos

+24Kg
+a8Kg
+ 72Kg

Kzo'

K2o'

Kzo'
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ln Table (2> that third ueed level of fertillzere (200

kg N + 64 k; ptos + 72 kg K*!f:j:) conbiend wlth klnetln
at 40 ppn i"".fid"a ln_ tlgoif icant delaying ln f lower ing

as compared ;l5- control oj other grolrth re'ulatore concen-

tratlons. il;;, the same treatment of interaction
increased rr;;if rcantly the nuurber of clustere Per Plant '
Thie wae .",[ during both 8ea8on8 of growth '

3- Fruit yteld and ltc cornltoneol:.t
Dara pr"rented ln itff" (3) show that fruit yield

and lts components l{ere e tgn-tf lcantly lncreaeed 'wttb lncrea-

elng rhe f .rillf ration 1eiel. In thls regPect, the blgheet

average frufi weight, nunber of frults Per plant' frult
yteld per p1"ot "ita 

per f addan were obta iend wben planta

were fertllized witb the hlgheec- ueed 1evel of NPK fertllt-
zers. These reeulte may be att"ibuted to the higheet vegeta-

ttve growth rate experesed nainly as freeh and dry weigth

a8 well as ,,.rru"r of rroweri"g . ittters Pcr pla't ' obtalned

results has 
-b."o conffrnea Uy Jaramillo et a1 ' ' (f978) ;

Abed & Eid (198D and Abdalla e-t 9J'' (1990) on tomato'

Regardingtheeffect'oft'hefoliarsPrayofeltber
klnetinorcycocelontornatoplants,itisevidentfrom
euch dara i"'i"ui" (3) that ktnttn follar sPray at 40 Ppsr

promoted "ifoili"anrly 
all frult yteld parsmeters. In thle

respect, tnl CCC csme in the eecond rank when eprayed at

500 ppn. rie 
- -promotlve 

ef f ect of the tegted eubetances

on fruit yilfa. and ita componen-te nes aleo conf lrned by

sharma 53 eup-ta Gg72) 1Td xtrairr (1990) ' Itorking wlth kinetin
and zakt J;' j., -'{;76> and Khalil (1990) workrng wtth

CCC on tonato Plants'

wtth regard to the effect of lnteraction between fertl-
llzation level and .gtotib regulator concentration on frult
yield and i."f.--ifria paranet":t, it lg evldent from euch

data that the thtrd .,eed level of fertlllzera (200 k8, N

il,,Ji,:il'....,iu- "i:" If,'iffi1""","**# ;1'&=ll; !hi!
uetght, or*U"t of t"uil" Per pl'ant, frult yteld Per plant'

and per faAaan. The "ify-exclption 
hereln ls the nunber

of fruire ;.;-';l"ni-ntrrctr ,ora n-ot rhow ergntf rcanrly durlng

the f lrrt """too 
of 'growth (1989) '

4- Chnleal GoDrEltucnte of ftulcr:
Data ,p-*r"ni"o l" i"urr (4) revealed that increaslng

the fcrtlllzere levcl of NPx led to etgnificant increment

lnfruttcbcnlcalconltltucnt'.exPresgedasvitamlnc.
totel tttratablc acldiiy' T-'S'S'Z' reduclng' non reduclng

and rorar 
';;;;;". 

Thcec iesultr .re true durlng both seaeons
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of growth. These reeults are confirmed with those reported
by (Diuritrov & Rankov , L979; Abed & Eid, 1987 and Abdal la
et a1., 1990c) on romato PK, NPK and PK addttione reBpec-
tively with respect to vitanin C and total titratable acldity
and with (Dinirrov & Rankov, I979; Abdalla et 81., 1990c)
on tomato PK additlons aa regared to T.S.S.%, reduclnt,
non reducing and total eugare frult content.

Regarding tbe effect of the tested growth regualtore
on the fruit chemical constituents, it is obvlous from
such data presented in Table (4) that kinetln foliar spray
at 40 ppm showed significant incremente in all fruit chenJcal
conatituents, I . e. , vitamln C, total titratable acidlty,
T.S.5."L, reducing, non reducing and total sugare. In thie
respect, the CCC came in the second rank at the concentration
of 500 ppn. These results are confirmed by those reported
by ZakI et al. , (L976) and Khaltl (1982) , working with
ccc and Khaltl (1990) r $rorking with kinetln, all worklng
on tomato.

Concerning the interactional effect between the fertili-
zera Ievel and the tested Bror.rth regulatore concentrat lon,
it is obvlous from the same data that tbe thtrd fertlllzere
level conbined wtth kinetin spray at 40 ppn showed the
htghest frult chenical constltuents of total tltretable
acldity, reduclng and tot8l eugars. Siml lar trend could
be detected regardlng vltanin C and T.S.S.% but without
singiflcant variations. These reeulte are true durlng the
trdo seasons of growth.

Generally, tt could be concluded frour the foremenEloned
resultg that tbe etlmulatlve effect of tbe fertlltzarlon
level and the teeted ueed growtb subetances, 1,.e., klnetin
and cycocel was dtffered accordlng to tbe chemlcal nature
of the regulatlng substance and lts concentratlon.

Consequently, the thtrd used level of fertllizers,
40 ppn klnetln or 500 ppn cycocel Irere more acbleved for
pronotlng plant growth, lncreaelng frult yteld and tnprovlng
frult quallty.
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