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ABSSRAC!

Trrro experiments rdere undertaken in the Exp. Fieldof t-h:^ _F?g' agric . iloshtohor, zagazig univ. in wl.nter seasonsof 
_ 1987 n988 and lggglr989 to - study , the effect .of threedifferent levels of P and x rerttllzers in cornbinatLonwith seven seed-cold treatments on flowering, fruit setting.ld yield of tonato cv. u.e. g7-3. obtairr"d-results showedthat seed-cold treatment at -loc for L2 hrs conrbLned withany one of the three used rates of fertilizers resultedin the highest values of number of flowe::s per plant.Meanrrrhiler the same seed-cold treatment combined with thesecond used rate of fertilizers showed the highest percentageof f-ruit setting. Moreover, flowering tiro-. was enhancedtry aJ.l used seed-cold treatments especially with til ;;;;;:ments of -2oc or -3"c or 12 or 2a hrs conbined with thesecond used rate of- fertilizers. The rnaxJ.mun values ofnunber o? fruits per plant and yierd per faddan were obtainedwith seed-cold treatments of ieeping tomato seeds at -1oc,-1"9 or 

---3ec for L2 hrs combined with the mediur- 
"".i 1;";iof fertilizers.

rtrTRODUerroN

{igher production of tomato necessitates more devisedmethods for - increasing fruit yield per unit area, thist?y be realized through increaslng nutnber of flowers perplant and improving the percentage of fruit setting. oneof the pathways for the ,achievenent of this go"i -i" -[o
apply the suitable level of phosphorus .tra po1a"ii,* i"rti-lizers level. Keeping seeds at low tenperature to overcomethe bad ef fect of cold weather prevai-lr.ng lrrrougr, winterseason is the rnain goal of this sork.

rt has been reported by many investigators thatseed-cold treatment exerted a fivourable effect on earliness
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of f lowering (Iligazy et 4. ' I97 6 i Shaf shak' L987; all
working on pea). They found that storing seeds for 5 or
I0 days at 3"C or 6oC was more effective in pushing plants
to flower early. Flowering and fruit setting were also
favourable responsed to the seed-cold treatment (Belousova,
L973; Abdalla et gI., 1983 on sweet pepper). In this regard,
they mentioned that exposing sweet pepper seeds to -1oC
to -2"C for L2-24 hrs resulted in the development of more
flowers and increased fruit setting percentage. The effect
of P and K f ertilization on pepper pJ-ants f lowering was
reported by Farag (1984 ) ' who showed that flowering tirne
$ras significantly delayed but number of flowers per plant
was increased bt using the highest level of N' P and K

fertllizers. Moreoverr Adams (1978) and Jaramillo et el.
( L978 ) , showed also that number of f losers per plfr-E lfra
fruit setting r'vere improved with, P2O5 ,and KZO at 75:50:50
kg/}ra. 'Horyev€rr El-Sawy ( 19II ) , workLng on tomato did not
find signLflcant- effect in this respect. The cornbination
of seed-cold treatment with PK fertilization exerted a
prornotl.ve Lnf luence on flowering and fruit : setting as repor-
ted by Yasinska (J.972 ) on tomato and Eid et 31. , ( 1988 )

on broad bean.

.Fruit yield and its components t{ere also favourably
affected by seed-coLd treatment'especially at -l"C to -zoe
for varied periods, ranged from 6 up to 36 hrs (Belousova,
Ig?Z;,Yasinska, Lg72i Belousova' I973t Stamberr L9V4; Abdalla
e,t al.r 1993i all working on solanaceous crops).

The enhancing effect of fertilization with P and K

on fruit yield and its components has been found by Jaranillo
et al. (19?S) and Abed & Eid (1987) on tonrato. The'favourable
ef f ect of the .interaction between seed-cold treatment and
rate of phosphorus and potassiun fertilizers on the fruit
numer per plant, yield per plant' early and total yield
per unit area was rePorted by Yasinska (L9721, on tomato
and Eid S! al.r (1988) on broad bean-

?herefore,, the aim of this study is to elucidate the
effect of seed-cold treatment 'and PK fertilization on flowe-
ring behaviour and f,ruit yield of tomato uinter planting.

TIITBRIAI,S ATD UB:TEODS

Two field experiments were p€rforned at the Experl.mental
Farm of the Faculty of Agriculture r lrloshtohorr Zagazig
University, during winter seasons of L987/L988 and 1988,/1989.
Seeds of tomato - (tLcopereicon egculentum, Uill. ) ev. U.C.
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97-3 ltere soaked in distilled water for 48 hours before
the previously mentioned periods of seed-cold treatment
in the first part of this work. Seeds were then sown in
the nursery on November 1g! L987 and Octigber 253b 1988.
Transplanting took place 6- oecember 9!h and srh-fn 1987
and 1988 years, respectively. Transplants were planted
at 30 cm apart on one side of ridges 100 cm wide, The experi-
ment included 2L treamtents resulted from cobmination of
three"different levels of phosphorus and potassiuur ferti-
lizers (32 k9 PZOS + 36 k9 K2O/fad., 48 k9 PZOS + 48 kg
R20/fad. lnd 64 lrg P2O5 + 72 kg K2A/fad.l and seven seed-cold
treatments (-L, -2 or -3oC.for L2 ot 24 hours beside the
control treatment ) .

The nitrogen fertilizer was added at the rate of 99
kg N,/fad. for each of the previously mentioned levels of
P and K fertilizers. Fertilizers were applled in the form
of amnoniun nitrate (33.5t N), calciun superphosphate (I6.5t
PZOS ) and potassl.un sulphate (48t K2O) . FertilLzers were
added as three equal portions at 3, 7 and 11 weeks after
transplanting for the first, second and third doses respec-
tively. A split plot design with four replLcates was adopted.
The plot area r?as about L/380 faddan. Other cultural prac-
tices were carried out as commonly followed Ln the dLstrict.
the temperature degrees ( "C) and relative hurnidlity ( t )
prevailLng at f,alubia Governorate at the growing seasons
of this work are presented at the following table..

Four uniform plants at each plot were randomly chosen
and labelled for determining flowerLng eharacteristics
expressed as time of florrering {number of days frorn sowing
till the fLrst flower anthesis), nunber of flowers per
plant and fruit setting percentage.

The fruit yield and ,,its components weie calculated
from all hanrested fruits of each experirnental plot to
deterarine each of number of fruits and total yield per
plant aa well as total yield per f,addan or as' relative
yield. Early yield was meaulred fion the first three pickings
and then calculated either as Ton,/f ad. oti as percentage
of total,yi,eld.

All collected data were subjected to the statistical
analysis according to the methods mentioned by Snedecor
and Cochran (1968',
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TenlPerature "C
The month

tlhr. im um Minimum fi\'€ t^€t$€

RJI A t iVE
h um iiJ it Y'

o,l
/o

Se as on 19S.7/1986

Oct obe r
hto\f embe r'

De cembe r
Sanu€ry
Feb ruar)
f'la rch

'4p r11 :

::
I'iay

29.1
23.L
Lg.7
l8.o
ig .7
22.!
28 .'2

35 .9

15 ,7
g.o
B.b
6.9
7.L
8.4

14 .6
I7 .6

?'L,9
15,.6

It-4. <-

l2 .4
1 3,.4

[5..3
2L.,,4

26.,8

6I
65

58
62

59
t7
55

38

Seas on 1988/'l 9tl9

Oc t o[:e r
f,!Ci,,,3tibe t'

oe ce nbe r

Januiil'Y
Feb rua r"
fiei rch
4pri.l
t4ay

--'

27 .8
2? .1

'Ll 
.'?

L6 .?
19.C-

22,3
' '19.7

?'l 1

:1.4 .3
7.7
8,2
5.?-
7,5
7,9

1I .7
14 .5

21 :o
14.9
I:r.7
1o,.7
13 .5

1.5.r
20 ,7

23 ,I

64

64

67
74

62

64

54
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RESULTS DISCUSSTON

l- Florering and fruLt setting:
The data- presented in Table (r) obviously reveal that

most used seed-cold treatnents enhanced flowering either
as tine til! the first flo-lver anthesis of nurnber of flowers
per plant as well as f,ruft setting percentage in both winter
seasons of L987/Lg88 and 19S8'/1989 compared with the control
treatment.

with regard to the effect on flowering time such data
show iti"t kleping eeeds at all used seed-cold treatments

"Igiiel"""try 
- 

enhlnced plant flowgring . by o'shing plants
to early flowering. Th; unique exception of the resulte
was that of the treatrnent oi -loc for L2 hours at both
seasons. f,eeping wet eeeds at '-2oC for 2! hours resulted
;;;i;;i" 

- 
ii the earliest f lowerlns compared wtth the other

used treatments.

concerning the effect of'used treatnents on number

of floners pJr plant2 data presented !n Table ( 1 ) show

;"ti""i or these treatnents stgnlficantly increased number

of flowers Per plant. Treatments whlch showed ttre- highest
significant incrirnents in this respect sere those of keeping
wet seeds at -Ioc for either 12 or 24 hours followed by

that of -3"C for L2 houre -

with respect to 'fruit setting Percentager it is evident
thatr seed-cold treaturent at -2oC for L2 hours showed th:
highest significant improving effect in thls respect' such

enhancing !f f ect was obttio,ts at the f lrst growing season

of 1987,/f988 only

,llhese results are ln hanrony with those reported by

Belousova {1973} and Abdalla et el. (1983}, on sweet peppert

;i;;;v ; 3!., (1e?6) and snafshaF (les?) on pea'

with regard to the effect of the rate of both P and

K fertilizers on number of days from sowing to the anthesis
of'the first flower on the first clueter, nunber of flowers
;;r 

-;t"it 
""a 

f ruit setting percentage I data ln Table Ql
reveal that the medium used level ( 99 kg N + 4-8 ^kq PZOI

*- ei-rg i)oftad. )' surpassed both of the lst and 3rg used

levels of fertLlizers in enhancln! flowering either as

tirne of anthesis or number of f lowers per plants as rrcll
as fruit setting percentage in both winter seasons of
198?,/1988 and 1988/L989.

2487
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Table (1) : Effect
i-.--r-.---ta-

f ruit
of seed-cold treatment on flowering and

setting of tonato Plants.

Seed-coId treatment FlOwering NO. of Fruit
time fLowers/ setting

-igevet --'-PI3!J----- -----Ye-
Season Lg87/L988

TemPeratureoc
Time
hrs.

47.84
t: ;.. '. .,r .

53.79 't

50.66
:

48.40

8.28.

50.58

48 .6

48 .70

49.63

43.43

50.4r

44'-!L

46.85

45.88

' I'2
'.,

,:24

L2

,,24
'L2
. :.

24

rQ
LrJ .D. at g, I .1.4 l.05 o.63

Seasbn 1988/1989

co n i-ro1

'-1

e! 
.

-1

L].A .25

113 .66

111 .83

111,41

11r .OO

11I.50

i11.33

47 .96
:: ' l;

53.16

53.88

53.19

51 .08

5l .69

48.53

48 ,58 _

49.o9

43.98

47.18

46.OO

47,20

44.30

L2

24

L2

24

L2

24

L-.s .o . a t, sffi 1..15 I.63 o.54
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(2)_: Effect of rate of phosphorus and potassium
fertilizers on flowering and fruit seiting of
tomato plants.

leveI s
N

of fertilize r
PeOs KzO

(rglrad.) .

Fl owe ring
: time

( days )

No. of
f Lowe r/
plan t

Fruit
setting

o/
/o

Season L9e7/L9eg

32

48

64

e9

99

99

36

48

72

92.88

91 .rg

91.63

48.65

50.65

49.92

45.83

47.97

47 .O7

L .S.D. 8t # : o..4€l
i

o.58 o.39

Season 1988/I989

32

48

64

99

99

99

36

48

72

1I3.03

11I . 39

I12,OO

49.97

52.43

51 .69

46 .62

47 .30

45.85

L.S.D. 3t #6 o.6g o .63 o .42
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Moreover, it is clearly evident that plants received
the medium used level of fertilizers and showing better
f lo.wering behaviour and higher fruit setting pereentage
comming in the first rank in this respect were fol-1owed
by those of the highest used level of fertilizers either
with or without significant differences in between. tsoweverr
the plants received the lowest used level of fertilizbrs
came in the third rank with clear significant differences
in this respect. fn addition, such results show a tight
relationship between plant growth, chernical constituents
of plants and the balance status between plant growth and
its chemical contnet from one side (as previously shown
in the first part of this work) and the flowering behaviour
of plants and iruit setting from the other side.

Obtained restilts are coincided with those of Adans
( 1978 ) , and Jaramillo et 4. ( 1978 ) on tomato and Farag
(1984 ) on sweet PePPer.

With regard to the effect of interaction between both
of the two main.factors, it is evident frorn data in Table
(3) that seed-rold treatment at -1"C for 12 or 24 hrs
combined with E.:.lrr one of the three used rates of fertilizers
resulted in ti.;j, highest Values of number of f lowers per
p1ant. Meanr,rhile, the two seed-cold ' treatnents Of -1oC
or -2"C for L2 hrs only combined with the first used rate
of fertilizers or that of -2"e for 24 hrs combined with
the second used rate of fertilizers showed higher percentage
of fruit setting than that of the control or other used
treatments. However, flowering time was enhanced by all
of the used seed-cold treatments combined with atl 'of the
three used levels of fertilizers except those of -1"C for
12 hrs which didl not sbow elear variation than control
treatment in this respect in both winter seasons of L987/L988
and lg88/t989.

The inost pronouncing effect of seed-cold treatment
c:n f lavrering tirne i- s noti ced w ith the trea t:rtent.s of -2 oC

cr *3 oC f or L2 or 24 hrs combinecl w'ith the second or the
third used rate of fertilizers. Moreover' such treatments
showed the earliest .flowering were the second rate of ferti-
lizers. obtained results are in confirmity with those
reported by Yasinska 1.1g72l on tomato and Eid eE dl', (198S)

on broad bean

2- Fruit yield and its components:
Data illustrated in Table (41 clearly show that the

rnost used seed-cold treatments increased number and weight
of fruits per plant as well as early and total yield per
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faddan compared with control treatment during the two seasons
of this work.

;

Concerning number of fruits per, plant, such data show
that, seed-cold treatments with -loC oi .-2oC for L2 hrs
were of significant improving effect in this respect.

Regarding yield parmeters per plant data in Table
(4) show clearly that, seed$ exposed to -loCr -2oC or -3oC
for 12 hrs te",rlt"d in plants oi significantly higher yiel-
ding ability than'those of controf or other treatnents.
This result is expected since the two treatments of -loC
or -zo9 for 12 hrs showed the hijhest frult Betting percen-
tage and to aome extent, htgh nurnber of flowers per plant
(Table 1). Moreoverl the treatnent of, -loC for L2 hrs
resulted in the trfghtst yLeld per plant and per faddan
where it increased the total lzteldl rJ.th iabout 50t and 45t
over the control in L987/L988 ,,and L988/L989 :years respec-
tively.- Such results show the tight relationship between
these characters and number of fruits per plant whLch showed
the highest values as. a result of the effect of the same
treatment. It is also evident that all studied yield compo-
nents ar€ of positive correlation with percentage of fruit
setting (data at rable tr ) which showed' the highest vilues
at the same treatments (-loC and -2oC for L2 hrs).

The obtained results showing the highest early yield
(Ton,/fad. ) Iras . that of seed-cold treatments of -2oC 'for
12 or 24 hrs or that of -3oC at L2 hrsr this may be attrib-
uted to that such treatrnents resulted in the earliest
flowering of plants (Table 1), This result is logically
true and expeeted since early yleld has to be positively
related with flowering tj.me. '

Obtained results on yleld and lts components are in
accordance with those of Belousova 0972r, on eggplant;
Yasinska {L972') on tonato; Belousova (1973 ) , Stamber {197 4l
and Abdalla g gl., (1983), on eweet pepper.

Generallyl it may be stated that under such. experLnental
conditions, the inproving effect of used seed-cold treatmerrts
on tomato ytelcl and its components would be expected since
such treatments promoted vegetative growth, J.ncreased NPK
uptake . as. well as reducLngr non-reducing and total sugars
percentages in plant foliage :as shown ln other part of
this rcrk and enhanced f lowering time, nunber of f lower
per plant and fruit setting percentage (Table 1 l as prev-
iously mentLoned and diecussed in this worko
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Regarding effect of phosphorus and. potassium fertilizers
level on fruit yield and its conponents during the two
seasons t of growth, it is evident from data in Table ( 5 )
that plants received the mediun used level of fertilizers
(99 kg N + 48 kg P2OS + 48 K2A/fad.l produced the highest
values of all studied measurements in this respectl i.e.1
number and weight of frults per plantr €arly and total
yield r-ier faddan as well as early and relative yields percen-
tages. The medium used level of fertilizers ranked the
first followeCl by those of the highest used one rohile the
lowest used level was of the third rank in this respect
at most easeso

These results are sirnilar to those nentioned by
Jaramillo -et. gl.r (19?81, Abed & Etd (I98?) and El-Sawy
(1988)' all working on tomato, who found a favgurable effect
of macronutrients applieation on fruit yield and its
components.

Generally, under such experimental conditionsl the
improving ef f ect of used medirrm level of NPK f ertilizer
ori tomato yield and its components wouLd be expeeted since
such treatment promoted vegetative growth, increased NPK
uptaker €ts presented at th€ f,irst paqt of this workr ds
v:rsll as number of flowers per plant and fruit setting percen-
tage (Table 2I as previously urentioned and discussed in
this work.

With ,regard to the ef f ect of interaetion between
seed-coLd treatrnent and rate of, phosphorus and, potassiurn
fertilj.zers on yield and its components, it is . evident
from data in Table (5) that second used level of fertillzers
(99 kg N + 48 kg PZOS + 48 K2O/fad., combined with seed-cold
treatment at -loC, -ZoC or -3"C for L2 hours resulted in
the highest values of different studied charcteristics,
i.e. r Dumber of fruits per plant (except seed-cold treatment
at -3 ec f orr 1..2 hours ) , yield per plants as well as early
and total yield per faddan..

Obtained results are in accordance with those of
Yasinska (J-g72l on tomato; Stamber ( 19?4) on shreet pepper
and Eid et aL., (1988) on broad bean.
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