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Abstract

The result of this study about the response of three new tomato
hybrids, i.e. Madeer as a processing type, Alex 63 as a fresh market type
and Nema 1400 as a double purpose indicated a highly response to po-
tassium fertilization treatment, i.e., soil dressing at two levels, 48 and
96 Kg K20/fed or foliar spray with 2% potassium sulphate solution and
3% liquid potassium oxide 37% comparing with the control. The favoura-
ble treatment was soil dressing at a rate of 96 Kg K20/fed. The results
showed no-significant differences between using soil dressing method at
a rate of 48 Kg K20/fed. and foliar spray method using 2% potassium
sulphate solution or 3% liquid potassium fertilizer on earliness, fruit set
and fruit yield. The same treatments was superior for fruit firmness,
Vit.C, TSS, fruit lycopene pigment, less acidity content and also reducing
weight loss and decay percentage in fresh fruits uptil 6 days after har-
vesting under the room condition and then started to attenuate till 9th

day.

In addition, the results pointed to the highly response of the pro-
cessing hybrid than the others. Madeer hybrid was the best in earliness,

yield, fruit characters and the highest in keeping quality.

Accordingly, ic could be said that, using potassium fertilization at
a rate of 96 Kg K20/fed. is very important on the productivity and
keeping quality of tomato hybrids, and under lack of potassium sulphate
fertilizer, it can use foliar nutrition with 2% potassium sulphate solution
or liquid potassium 37% at a rate of 3% under Egyptian cultivation now-

adays,

INTRODUCTION

The application of potassium fertilizer nowadays to Egyptian soil is very

important than before according to the decreases of this element in the Nile wa-

ter, crop intensification and also to the negligence of the farmers to use it de-

pending on the nitrogen fertilization. The role of potassium in tomato plantation is

very important for fruit setting, earliness, fruit yield and keeping quality. It is

considered now a limiting factor for tomato production specially after using the
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tomato hybrids with its highly requirements and under lacking of potassium in the
soil. Many investigators reported the stimulating effect of applying potassium ferti-
lizer to tomato plants as soil dressing or as foliar spray, for example Jen-Tzu Chen
et al. (1996) reported that for producing 40 ton tomato/ha. Using the plant and av-
erage fruit weights as an indicator, it is estimated that approximately 110 Kg N, 32
Kg P202, 150 kg K20 are taken up by the plants. Tomato flowering characters, i.e.,
earliness, number of clusters per plant and fruit set percentage were improved by
potassium fertilization either as soil dressing or as foliar spray (Vasis and George,
1985; Hewedy, 1988; Agwah and Mahmoud, 1994). Tomato fruit yield and its com-
ponent, i.e. fruit weight as well as number of fruits per plant were found to be in-
creased by foliar spray with 2% potassium sulphate solution, Hewedy (1988) or by
foliar nutrition with 1% potassium chloride, Agrwah and Mahmoud (1994). In addi-
tion, applying K20 as broadcast or soil dressing increased significantly tomato fruit
yield and its components, i.e. fruit weight and number of fruits per plant (Hochmuth
et al, 1991; Singth and Verma, 1991; Rao, 1994; Panagiotopoulos and Fordham,
1995; Lopez and Sath, 1996).

The effect of potassium fertilization on tomato yield depend on the level of
this element in the soil, Hartiz (1995) reported that processing tomato fruit yield
increased significantly by K20 fertilization in the two sites, but did not affect in an-
other two sites and this due to the higher soil content of K element.

Potassium plays an important role in the keeping quality of tomato fruit and
produced fruits with high amount of TSS, Vit. C, and firm fruits with less amount of
titratable acidity (El-Sheikh, 1988; Zhu and Shu, 1991; Agwah and Mahmoud,
1994). Moreover, Aydin (1996) mentioned that high rates of K20 increased TSS and
Vit. C contents of tomato fruits. Red color or lycopene content of tomato fruit were
increased by application of K20 fertilizer (El-Sheikh, 1988 and Rao, 1994).

With respect to weight loss and decay percentage, El-Sheikh (1988), Zhu and
Shu (1991) reported that adding potassium to tomato plants inhibited the weight loss
and decay percentage of fruits during storage periods. They added also that Vit. C,
TSS and firmness showed an increase at the beginning of storage period followed by
a decrease at the end of the period, while the losses were more obvious in the fruits
from the unfertilized plants with K20.

Regarding to the response of tomato cultivares to potassium soil. Dressing,
Widders and Lorenz (1979), Csizinszky and Scott (1985), Saito (1986) and Rao
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(1994), reported that tomato yield response to potassium fertilization depended on
cultivars. While, Agwah and Mahmoud on tomato and Hochmuth et al (1995) on pep-
per using foliar spray or broaicast methods, reported that the cultivars differed
only in flowering characteristics and yield without any differences on fruit chemical
composition according to potassium sources or methods of application.

Consequently this study was performed to investigate and compare between
the response of different types of tomato hybrids to potassium fertilization and
methods of application on flowering, yield and keeping quality of fruits.

MATERIALS AND METHODS

This experiment was carried out at Kaha Vegetable research Station, Horti-
culture Research Institute during the summer seasons of 1995 and 1996. The soil in
the farm was clay in texture with a PH of 8.0. The chemical analysis of the soil is
shown in Table (1). The purpose of this study was to compare between the response
of different type of tomato hybrids, i.e., Alex 63 as a fresh market type, Madeer as
a processing type and Nema 1400 as a double purpose type to potassium fertilization
using two methods of application, i.e., soil dressing at rates of 48 and of 96 Kg K20
per fed. or as foliar spray with 2% potassium sulphate soluation and liquid potas-
sium fertilizer 37% at a rate cf 3% beside the control (without potassium fertiliza-
tion).

Table 1. The chemical analysis of soil experiment at 1995 and 1996 seasons.

Viaiibie 1995 Season 1996 Season
0-30 cm | 30-60 cm | 0-30 cm | 30-60 cm
depth depth depth depth
a) Physical properties :
sand %o 15.5 20.6 124 18.6
silt % 20.6 21.8 242 282
clay % 624 63.7 60.4 58.8
t
b) chemical properties :
PH 82 8.0 8.0 7.8
Available N ppm 604 80.6 90.4 110.2
Available P ppm 4.8 4.2 6.8 6.6
Available K ppm 218.2 196.6 220.0 210.5
total CaCo 3% 2.85 2.70 2.50 2.85
L Organic malier 2.24 1.08 4.2 2.6
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Seeds of the three tomato hybrids sown on 8th and 10th of January in the two
successive seasons in seedling foam trays contained mixture of peat moss and ver-
miculite enriched with macro and micro nutrients.

The seedlings were transplanted on 20th and 24th of February in ridges 4 m in
length and 1 m width with a distace of 40 cm between the plants. A split plot design
with four. replicates was adopted, which the tomato hybrids were arranged in the
main plots and potassium treatments at the sub-plots where area of each was 12m2

as following:

1- Control treatment (without potassium fertilization).

2- 48 Kg K20/fed (100 Kg potassium sulphate as a soil dressing).
3- 96 Kg K20/fed (200 Kg potassium sulphate as a soil dressing).
4- 2% potassium sulphate solution as a foliar spray.

5- 3% liquid potassium fertilizer 37% K20 as a foliar spray.

The rates of potassium sulphate were applied in two equal portions, each of
50% from the total amount at two times, i.e. 15 days from trasplanting and at the
beginning of fruit set stage, i.e. 45 days from transplanting. The other treatments of
potassium sulphate solution and liquid potassium fertilize, were applied as a foliar
spray three times 15, 30 and 45 days from transplanting. In addition, all treatments
received nitrogen and phosphorus fertilizer as recommended.

The following data were recorded

1. Flowering characters

a) Number of days from transplanting till 25% flowering of the plants per plot.

b) Number of flowering clusters per plant.

c) Fruit set percentage : which four plants of each sub-plot were randomly chosen
and number of clusters was calculated, while, average fruit set of the first 6

clusters was calculated according to the equation:

No. of fruit / cluster
Fruit set % = x 100
Total No. of flowers/cluster

d) Date of maturity : number of days from transplanting till the beginning of maturi-
ty.

2. Yield and its Components
a) Eariy yield: The yield of the first three pickings (ton/fed.).
b) Total yield: The yield of all pickings 7 pickings (ton/fed).
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c) Average fruit weight at the fourth picking (gm).
d) Total number of fruits per plant.

3. Keeping quality

Ten Kg of tomato fruits were radomly chosen from each sub-plot at the fourth
picking and stored in carton boxes under room condition and the following data were
recorded at the same harvest day and after 3 days, 6 days, 9 days from harvest-

ing:

a) Fruit firmness: measured in 1a/inch2 by using Magness and Ballauf pres-
sure tester equipped with 3/16 inch plunger and adjusted in Newton (as recommend-
ed by ASHS Postharvest Working Group)

b) Fruit chemical composition: Total soluble solids (TSS) was determined by
using Able refractometer, while Vit. C, actidity and Lycobene fruit contents were
determined by using the methods described by A.0.A.C. (1970).

c) Weight loss and decay- loss percentage.

RESULTS AND DISCUSSION

1. Flowering characters

Data in Table 2 revealed that Madeer hybrid was the earliest in flowering and
maturity and produced the highest number of clusters per plant followed by Nema
1400, however, Alex 63 hybrid was the lowest. On the other hand tomato hybrids
did not reflect any differences in fruit set percentage. The variability in tomato cul-
tivates in flowering characters were reported by several investigators (Saito,
1986; Hewedy 1988 and Rao, 1994).

Concerning the potassium effect, data in Table 2 showed that all potassium
fertilization treatments either as soil dressing or as foliar spray affected signifi-
cantly on the earliness or on number of cluusters per plant as well as fruit set per-
centage. whereas, adding potassium sulphate at 96 Kg K20/fed being the best treat-
ment. These results are in harmony with those reported by Varis and George
(1985), Hewedy (1988), Agwah and Mahmoud (1994) on tomato.

The interaction between Madeer hybrid and K20 at a rate of 96 Kg/fed as soil

dressing being the most effective treatment on earliness as well as number of flow-
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ering clusters per plant.
2. Yield and its Components

It is clear from Table 3 that Madeer hybrid produced the highest number of
fruits per plant and was the best in early and total fruit yield, in spite of, that Alex
63 hybrid gave the heaviest fruit weight.

The early and total Tomato fruit yields as well as number of fruits per plant
and average fruit weight were siginficantly increased by potassium fertilization at
all levels using soil dressing at 48 or 96 Kg K20/fed foliar nutrition by 2% K20 so-
lution or 3% liquid potassium fertilizer 37%. In this regard, the highest increments
in all previously mentioned yield components were obtained from applying K20 at a
rate of 96 Kg/fed., several investigators came to similer result on tomato using
some potassium sources and methods of application (Hochmuth et al, 1991; Singh
and Verma, 1991 Rao, 1994; Panagiotopoulos and Fordham, 1995; Lopez and Sath,
1996).

The interaction between tomato hybrids and potassium treatments had a sig-
nificant effect on fruit yield and its components as shown in Table (3). Madeer hy-
brid and potassium fertilization at 96 Kg K20/fed produced the highest values in
number of fruits per plant as well as early and total yield. While the heaviest fruit
weight was obtained from the interaction between Nema 1400 hybrid and K20 at 96
Kg/fed.

It is obvious from data in Table 3 that applying potassium fertilizer as a soil
dressing specially at the rate of 96 Kg K20/fed. was better than using it as a foliar
spray in tomato yield production. These resuts are in agreement with those reported
by Roa (1994), Agwah and Mahmoud (1994) on tomato and by Hochmauth et al (995)
on pepper using potassium fertilization in soluble or broadcasting methods.

3. Keeping quality of fruits
3-a) Fruit firmness
Madeer hybrid as a processing type has the most firm fruits followed by Nema

1400, while Alex 63 as a fresh market type was inferior in fruit firmness as shown
in table (4).
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Potassium application produced high firm fruit as shown in Table (4) the high-
est firm fruits were obtained from plant received 96 Kg K2/fed. Moreover, data in
Table (4) showed that potassium treatments increased the fruit firmness during
‘storage periods comparatively to the unfertilized plants. The obtained results are in
agreement with those of El-Sheikh (1988), Zhu and Shu (1991), Agwah and Mahmoud
(1994) on tomato.

The interaction between Madeer hybrid and K20 at 96 Kg/fed. resulted in
very firm fruits, while fruits from Alex 63 without potassium fertilization were
the lowest in firmness as shown in Table 4.

3-b) Fruit chemical composition:

The concentration of total soluble solids (TSS), Vit. C and lycopene pigment in
tomato fruits of Madeer hybrid was higher significantly than those of Alex 63, and
non significance than those in fruits of Nema 1400 as shown in Table (5,6,8).

It is obvious from Table 5 that total soluble solids in tomato fruits of different
hybrids was not affected throughout 9 days after harvesting. While, Vit. C content
tomato fruits of different hybrids attenuated gradually at the same period as shown
in Table 6. On the contraty, lycopene pigment in tomato fruits of the hybrids in-
creased with increasing the period after harvesting as shown in Table 8.

Regarding to titratable acidity in tomato fruits of different hybrids data in
Table (7) showed that Madeer fruits were significantly the lowest than the other
two hybrids, while the highest acidity content was recorded in the fruits of Alex 63
hybrid. Also, data revealed that fruit acidity of different hybrids decreased with the
prolongation of storage.

With respect to the influence of potassium application on fruit chemical com-
position, data in Table (5, 6, 8) indicated that all potassium treatments enhanced
significantly fruit contents of TSS, Vit.C and lycopene pigment. Moreover, the high
rate of potassium fertilizer, i.e. 96 Kg K20/fed gave the highest values of total sol-
uble solids, Vit. C and lycopene pigment. While, the unfertilized plants with K20 gave
fruit with the lowest contents of these chemical compounds. It is obvious also that
potassium positively affected the keeping quality of tomato fruits, where the TSS,
Vit. C and lycopene of tomato fruits were more stable during the 6 days from har-
vesting under room condition comparatively to the untreated plants.
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Concerning fruit acidity data in Table (7) showed that the potassium fertiliza-
tion had a converse trend, where the unfertilized treatment was higher in fruit acid-
ity than those fertilized ones. The same trend prolonged after harvesting. Adding
K20 fertilizer at 96 Kg/fed. as soil dressing was the favourable treatment to de-
crease fruit acidity content. Several investigators came to similar results of fruit
chemical composition (El-Sheikh, 1988; Zhu and Shu, 1991; Agwah and Mahmoud,
1994 and Aydin, 1996).

Concerning the interaction effect between tomato hybrids and potassium
treatments on fruit chemical composition, data in Table (5, 6, 7, and 8) indicated
that, Madeer hybrids with K20 at 96 Kg/fed. as soil dressing gave the greatest
amount of TSS, Vit. C and lycopene pigment in tomato fruits and the lowest concen-
tration of acidity in the fruits and also it was the best treatments during the periods
after harvesting.

3-c Weight loss and decay percentage in tomato fruits:

Data in Table (9) showed difference weight loss among tomato hybrids during
three days intervals under room condition. The results cleary indicated that the
least weight loss was observed in the processing hybrid Madeer followed by Alex
63, While Alex 63 was the highest in weight loss character. The same trend was ob-
served during the three storage periods, which increased with increasing these per-
iods.

Concerning the effect of potassium fertilizer treatment, it was found from
data in Table 9 that all potassium fertilizer treatments significantly inhibited the
weight loss percentage in tomato fruits. It is obviously also that adding potassium at
rate of 96 Kg K20/fed. significantly reduced weight loss than those of foliar spray-
ing with 2% potassium sulphate solution or 3% liquid potassium fertilizer. These re-
sults were in agreement with those reported by El-Sheikh (1988), Zhu and Shu
(1991) on tomato.

The interaction between Madeer hybrid and K20 at 96 Kg/fed. as a soil dress-
ing gave the lowest value in weight loss during all storage periods. It is obvious that
decay loss % showed the same trend of weight loss speciaally after 9 days from
harvesting. But it observed that decay loss did not happened during the first three
days, and for this reason. data were neglected to be tabulated. The behavior of de-
cay loss % during the 6 days show that there was no any decay in the fruits ob-
tained from plants fertilized with KoO at 96 Kg/fed. or foliar spray treatments as
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shown in Table 9. Accordingly, the highest values of decay at the end of 9 days from
harvesting were observed in the unfertilized plants fruits. These results are also in
agreement with those reported by El-Sheikh (1988), Zhu and Shu (1991) on some
tomato cultivars.
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