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ABSTRACT

An experiment was carried out at Kaha vegetable Research farm,
Horticulturee Research Institute during 1996 and 1997 seasons to study the effect of
nitrogen levels on yield, quality and storability 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.

Results indicated that tomato hybrids showed variable response to nitrogen
levels, Madeer hybrid gave the highest number of fruit per plant when the plants were
fertilized with 200 kg/Fed. but Alex 63 gave the highest fruit weight in the level of
nitrogen 150 kg.N/Fed. There was significant delaying and reduction in the amount of
early yield with increasing nitrogen fertilization. Total yield were higher under
treatment of Madeer and Nemal1400 hybrids with 200 kg.N/Fed. while, Alex 63 hybrid
responded to 150 kg.N/Fed. concerning marketable yield, the highest value was
recorded in all hybrids used fertilizer with the level of 150 kg.N/Fed.

Average fruit length, diameter and flesh thickness of tomato fruits were
significantly increased with increasing nitrogen fertilization but nitrogen at the rate of
100 and 150 kg.N/Fed. seemed to be optimum for getting the highest fruit firmness,
T.S.S, Vit. C and lycopene contents.

Tomato fruits of all hybrids used treated with 150 kg.N/Fed. improved tomato
fruit quality and storability by decreasing weight loss and decay percentages and
maintained the fruit quality during storage. This improvement was much pronounced
at the Madeer hybrid.

INTRODUCTION

Improving the utilization efficiency of applied fertilizers is one way of
reducing production costs and minimizing potential ground water
contamination. Nitrogen is the most important nutrient in any fertilization
program. Yearly, there are many recommendations for new cultivars and
hybrids. The new hybrids differ in its response to nitrogenous fertilization. In
this respect the application of nitrogen fertilizer to tomato plants has been
widly studied. Hewedy et al. (1994) found that tomato cultivars castle rock
and flora dade markedly affected with high nitrogen level(200kg N/fed.), while
peto 86 produced the same vyield at low level. Many investigators found that
tomatoes responded well to nitrogenous fertilizers. The increase in nitrogen
resulted in an increase in the yield as it was found by Hernandez and Cornius
(1991), and Cerne(1992). On the other hand, early yield reduced with
increasing rate of nitrogen Midan and El sayed (1984), Kaniszewski and
Slkner(1993) and Shahien et al.(1995)on tomato. They found also that the
highest non-marketable yield was found by applying the highest level of
nitrogen. Ahmed and Chaudhry(1992) and Hewedy et al. (1994) reported that
yield parameters including humber of fruits per plant and average fruit weight
of tomato significantly responded to high level of nitrogen fertilizer. Kooner
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and Randhawa(1993) and Trapevski et al. (1993) observed obvious
differences between tomato cvs in the response to nitrogen levels.

For fruit quality, several studies were conducted dealing with the
effect of N fertilizer on fruit physical characters. Hewady et al.(1994) showed
that length, diameter and firmness of tomato fruits increased with nitrogen
application. Concerning fruit chemical composition shahien et al.(1995)
revealed that by increasing nitrogen rate total soluble solids and titratable
acidity of three hybrids were increased , while ascorbic acid was decreased
by increasing nitrogen rate.

Adams and Winsor(1973) and Hassanen(1991)showed that physical
and chemical characters of tomato fruits were lightly affected by cultivars.

For keeping quality, Shafshake(1961) and Santos(1972) reported
that high rates of nitrogen fertilizer increased the decay and fresh weight loss
percentages of tomato fruits during storage and decreased their storage life.
El-Sheikh (1988) and Hassanen(1991) stated that the percentages of weight
loss, decay and lycopene were increased and firmness and acidity of tomato
fruits were decreased with the prolongation of storage period but total soulble
solids and vit. C content increased initially then decreased at the end of
storage period .

Consequently this study was performed to investigate and compare
between the response of different types of tomato hybrids to nitrogen
fertilization on yields, fruit quality and storageability of tomatoes.

MATERIALS AND METHODS

Two field experiments were performed for two successive summer
seasons of 1996 and 1997 at Kaha vegetable research station to investigate
the response of some hybrids (, i.e. Alex 63 as a fresh market type; Madeer
as a processing type and Nema 1400 as a double purpose type) to different
rates of nitrogen fertilization (, i.e. zero, 100, 150 and 200 kg Nf/fed.).
Ammonium sulphate containing 20% N was used as a source of nitrogen.
Seeds of these tomato hybrids were sown in seedling trays contained a
mixture of peat moss and vermiculite on 26" and 28™" of February and the
seedling were transplanted into the field on ridges 3.5m long and 1m wide on
6" and 8™ of April in both 1996 and 1997 seasons consecutively. Single
plants were set 35cm apart each plot consisted of 2 ridges and each ridge
contained 10 plants, thus the plot area was 7m2 and contained 20 plants. The
rate of nitrogen fertilizer were applied in three portions , i.e. 25%, 50% and
25% from the total amount at three time of application , i.e. 20, 45 and 70
days from transplanting respectively. Irrigation, phosphorus, potassium
fertilization and pests and disease management were applied as the
recommendations of the Ministry of Agriculture.

A split plot design with 3 replicates was adopts and hybrids were
arranged in the main plots and nitrogen levels at sub plots the physical and
chemical properties of the soil are shown in table (1).

5652



J. Agric. Sci. Mansoura Univ., 26 (9), September, 2001

Table (1): the physical and chemical properties of the sample were

analyzed
1996 season 1997 season
Variable 0-30cm 30-60 cm 0-30cm 30-60 cm
depth depth depth depth
i) Physical
vy 12.4 18.6 13.8 19.6
- silt % 24.2 28.2 22.6 24.3
- Clay % 60.4 58.8 62.3 61.7
b)cgiimmal properties 8.0 78 81 8.0
. 90.4 110.2 83.5 96.7
Available N ppm
Available P ppm 6.8 6.6 5.4 5.2
. 220.0 210.5 211.4 200.7
Available K ppm
Total CaCos 3% 25 2.85 2.6 2.7
; 4.2 2.6 3.7 1.9
Organic mater

The samples were analyzed at the water and soil Research Institute.
The following data were recorded

1- Number of fruits per plant: five plants in each plot were

labeled for this determination.

2- Early yield : the yield of the first three pickings(kg/plot).

3- Total yield(kg/plot).

4- Marketable yield(kg/plot).

5- Fruit quality: a random sample of 30 fruits from each
treatment was taken at the day of harvest and examined for the
following characters: average fruit weight(g); average length and
diameter(cm) using vernier calypar; firmness(N); total soluble
solids(%); Vit. C, acidity and lycopene as mg/100g fresh weight of
fruit juice.

Tomato fruits at the pink stage were picked at the third picking time
and transported immediately to the laboratory at Giza, where sound and
healthy fruits were chosen and cleaned with dry towels for storage
experiment.

A split split plot design was adopted having the hybrids as main plots;
nitrogen levels as sub plots and shelf life period (five periods) as sub sub
plots. About one kilogram of tomato fruit were put in carton box(30 x 20 x
10cm) as one replicate. Fifteen replicates of each treatment were stored at
cold storage 10°C and 85-90% RH . random samples of 3 replicates of each
treatment were taken to be examined every 3 days intervals for post-harvest
properties as follows:

a) Weight loss, decay and total soulble solids(in percent).
b) Fruit firmness was measured in Ib/in2 by magness at ballauf

c)

pressure taster equipped with 3/16 inch plunger and adjusted in
Newton(as recommended by ASHS post-harvest Working Group)

Ascorbic acid (Vit. C), total acidity and lycopene were determined
according(A.O.A.C., 1985) as mg/100g fresh weight.
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Statistical analysis of data was done according to Snedecor and
Cochran(1980).

RESULTS AND DISCUSSION

Number of fruit per plant and average fruit weight of different tomato
hybrids are presented in table (2), it is clear that Madeer hybrid produced the
greatest number of fruits per plant followed by Nema 1400, while alex 63 was
the lowest. The average fruit weight of Alex 63 hybrid was significantly
greater than that of Nema 1400 or Madeer hybrids, the lowest fruit weight
was recorded by Nema 1400 hybrid, these results are true in the two
seasons. Adel EI-Bogdady et al. (1993).

For the effect of nitrogen levels, data in the same table for the two
seasons revealed that number of fruits per plant and average fruit weight
were significantly affected by increasing nitrogen levels. The highest number
of fruits per plant and fruit weight resulted by the application of 200 kg.N/fed.

These results are also true regarding the effect of nitrogen level on
average fruit weight where it was proved that there was gradual increase in
the individual fruit weight reaching its peak at 200 kg.N/fed. These results are
in agreement with those obtained by Hewedy et al.(1994).

As for the interaction between hybrids and nitrogen levels, data in
Table (2) showed that within hybrid, the highest fruit number per plant and
fruit weight were observed for all hybrids when 150 or 200kg N/fed was used
in the two successive seasons. Moreover, Madeer hybrid as compared with
Alex63 and Nemal400 hybrids gave the highest number of fruit per plant
when the plants were fertilized with 200kg N/fed. But Alex63 gave the highest
fruit weight by using nitrogen level of 150kg/fed. In this connection, Kooner
and Randhawa (1993) found that there was a significant interaction between
the rate of nitrogen and tomato cvs on the number of fruit per plant and fruit
weight.

Significant differences in early and total and marketable yield tomato
fruit were noticed between hybrids Table(2). The top yielding hybrids was
Madeer, on the other hand, the lowest values of early and marketable and
total yield were obtained from Nemal400. Alex63 hybrid was in between.
These results are true in the two seasons.

It has to be mentioned here that the increase in total yield of Madeer
hybrid could be due to the increase in number of fruits rather than the
average fruit weight. In this connection Hernandez and Cornius(1991) pointed
out that, the number of fruit per plant and per truss were the major variables
affecting yields.

Data in Table (2) showed that there was significant delaying (Midan
and El-Sayed, 1984, and Shahien, et al., 1995) and reduction in the amount
of early yield (Kamiszewski and Slkner, 1993) with increasing nitrogen
fertilization level. In other words, the lowest nitrogen level produced higher
early yield than other ones i.e. 150 and 200 kg N/fed.

These results might owe much to that nitrogenous fertilization
retarted flowering(Hewedy et al., 1994 and Shahien, et al.,, 1995) and
thereby, may reduced early yield. On the other hand the total yield positively
to all rates of applied nitrogen. The increase in nitrogen resulted in an
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increase in yield. This results is true in both seasons. In another words, the
highest total yield were obtained by the level of 200kg.N/fed..
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The favorable effect of N-fertilization on tomato productivity may attributed to
improving nutritioned status in plants(Pochaszka and Hamer, 1977). Many
investigators reported that tomato fruit yield increased significantly by
nitrogen application at rate of 150 to 240 kg.N/h.(Ahmed and Chaudhry 1992
and Trpevski et al., 1993).

With regard to marketable yield, data in Table (2) showed that the
three nitrogen fertilization levels 100, 150 and 200 kg.N/fed. were differed in
their marketable yield. Nitrogen level(150 kg.N/fed.) was superior in this
respect where it produced 43.26 kg/plot comparing with 35.02 and 40.00
kg/plot produced by the lowest and the highest N levels(100 and 200
kg.N/fed.). These results were in agreement with obtained by Kaniszewski,
and Slkner (1993) and Shahien et al(1995) who found that the highest non-
marketable fruits was found by application the highest level of nitrogen.

The interaction between tomato hybrids and nitrogen levels of early,
total and marketable yields were significant. early yield decreased at the
treatment of 200kg.N x Nema1400 hybrid and was more at the treatment of 0
N/fed. x Madeer hybrid. These results are in harmony with those reported by
Kooner and Randhawa(1993). All hybrids exhibited significantly higher total
and marketable yields in all rates of nitrogen than control. Total yield were
higher under treatment of Madeer and Nemal1400 hybrids with 200 kg.N/fed. ,
while, Alex63 hybrid responded to the level of nitrogen 150 kg.N/fed(Trpevski
et al., 1993 and Hewedy et al., 1994). Concerning marketable yield, data
indicated that the highest value was recorded in all hybrids used fertilizer with
the level of 150 kg.N/fed..

Data of fruit length, diameter and flesh thickness of the studied
tomato hybrids are presented in Table (3). It should be noted that there were
significant differences among the hybrids in their characters. The maximum
values of fruit length and diameter were obtained by Alex63 hybrid. The
minimum value was obtained by Nemal1400 hybrid. these results are true in
both seasons. Concerning fruit flesh thickness, Madeer hybrid obtained the
highest value in the two seasons. These results are in harmony with these
obtained by Hassanen (1991).

Regarding the nitrogen fertilizer effect, data in table (3) showed that
nitrogen average fruit length, diameter and flesh thickness significantly
responded to N fertilizer. The maximum fruit length and diameter were
obtained from the levels of 200 kg.N/fed. But the highest flesh thickness was
obtained by fertilizing tomato plants with 150 kg.N/fed. These results hold
true in the two seasons. This increment might be attributed to the enhancing
effect of nitrogen application on plant growth which will be reflected on these
fruit characters.

The interaction between tomato hybrids and nitrogen levels fertilizer
on fruit length, diameter and flesh thickness was significant in the first season
only. The highest fruit length, diameter and thickness were obtained from fruit
of Alex63 plants treated by 150 and 200 kg.N/fed.

The studied hybrids were differed significantly in fruit firmness(table
3). Madeer hybrid as a processing type has the highest value of firmness
followed by Nemal400, while Alex63 as a fresh market type was the lowest
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value. These results in the two seasons agree with the findings of
Ishiuchi(1993) and Hewedy (1988).

Concerning the effect of nitrogen fertilizer, the rate of 150kg.N/fed.
enhanced fruit firmness, whereas the highest rate i.e. 200kg.N/fed
unfavorably affected this character. The results in both seasons are in
agreement with those obtained by Hewedy et al.(1994) who found that
tomatoes grown with the Medium or low Levels of nitrogen fertilizer gave
fruits with highest values of firmness than fruits from plants grown under a
high nitrogen fertilizer.

The interaction between hybrid and the rate of nitrogen fertilizer on
fruit firmness was also significant in the first season only. All hybrids exhibited
significantly higher fruit firmness in all rates of nitrogen fertilizer than the
control(on/fed.). The highest value was obtained from fruits of Madeer hybrid
treated with 150 kg.N/fed. The lowest value was observed in fruit of Alex63
hybrid fertilized with 200 kg.N/fed. . These results were in line with those
reported by Trapevski et al.(1993).

Differences in T.S.S acidity, ascorbic acid and lycopene in fruit of
tomato hybrids are shown in Table (4). The higher contents of total soluble
solid ascorbic acid and lycopene were obtained from Madeer hybrid fruits
comparing with other hybrids. On the other hand, Madeer hybrid fruits gave
the lowest value of titratable acidity. These results are true in the two
seasons.

The present data in Table(4) showed that nitrogen at the rates of 100
and 150 kg/fed. in both seasons seemed to be optimum for getting the
highest ascorbic acid content of tomato fruits. In this concern, any increase in
the nitrogen level caused a decrease in this parameter. This reduction may
be a result of increasing carbohydrate consumption in protein synthesis and
respiration process, thereby decreasing Carbohydrate incorporation in
ascorbic acid formation. Similar results were obtained by Shahien et al (1993)
on tomato, who reported a significant negative effect on fruit.

Regarding T.S.S and titratable acidity data in Table (4) revealed that
increasing nitrogen level in the present study from 100 to 150 kg/fed.
encourage a higher accumulation of total soulble solids and titratable acidity
in fruits. Although the farther increase in the rate of nitrogen fertilization to
200kg.N/fed caused a further significant increase in the titratable acidity of
fruits only, it strinkly decreased the percentage of T.S.S in fruits. The
accumulation of titratable acidity in fruits is a result of increasing of metabolic
activities in plants, these results are true in both seasons. These results go
along with those of Midan and El-Sayed (1995) and Shahein et al. (1995) on
tomato.

Regarding Lycopene contents in fruits, the medium rate of applied
nitrogen(150 kg/fed.) exerted an increase in this compound, whereas, the
highest nitrogen rate decreases it Table(4) . These results are in agreement
with that of Shafshake (1961) on tomato, who found that tomato plants
treated with high level of nitrogen were poorly coloured fruits.

The interaction between tomato hybrid and the rate of nitrogen
fertilizer on T.S.S and ascorbic acid content were non significant but on
titratable acidity and lycopene contents were significant in the two seasons.
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Data in Table (5) showed that the tested cultivars showed significant
difference in their fruit weight loss. In this respect, fruits of Madeer exhibited
the least loss, while fruits of Alex63 hybrid showed the highest weight loss,
whereas this of Nemal400 was in between, these results are true for both
seasons. Similar results concerning varietal difference in fruit weight loss
were also reported by Hassanen(1991) who found that the difference in
weight loss among the tested hybrids may be due to the genetic difference
which cause variation in physical properties of the fruits.

With respect to decay percentage of different hybrids of tomato, data
presented in table (5) reveal in both seasons that the result of decay was
variable among studied hybrids. The highest percentages of decay was found
in fruit of Alex63 hybrids, while the lowest one was observed in fruits of
Madeer and Nemal400 hybrids. This is a result of changes in fruits during
storage, which caused the increase of moisture condensation in exterior of
fruits, the decrease of firmness and the transformation of complex
compounds to simple form of more liability to fungus infection. These results
obtained by El-Sheikh(1988) and Hassanen(1991) on tomato.

Data concerned with fruit firmness of the two seasons in Table (5)
show clearly that fruit firmness was significantly affected by cultivars where
fruits of Madeer hybrid exhibited the highest values of firmness followed by
Nemal400 hybrid fruits, while Alex63 hybrid gave the lowest value of
firmness, such varietal difference in physical properties of the fruits are
mainly due to genetic difference. It could be also attributed to thickness of
flesh . The fruit of hybrid Madeer which showed the highest firmness had
thicker flesh wall.

With respect to T.S.S, ascorbic acid, titratable acidity and lycopene
contents of different hybrids of tomato fruits during storage, data presented in
table (5) reveal that Madeer cultivar gave fruits with highest total soluble
solids, ascorbic acid and lycopene contents but with the lowest content of
titratable acidity, while the fruits obtained from Alex63 hybrid gave the
opposite results. These results were true in the two seasons.

Data in Table (6) showed that the highest value of weight loss and
decay percentages were obtained in tomato fruits of the non nitrogen
fertilization followed by those plants treated with 200kg/fed. in the two
seasons. On the other hand, in both seasons the lowest weight loss and
decay percentages were recorded in fruits from plants treated with the level
of 150 kg.N/fed followed by the level of 100 kg.N/fed. These results might
owe much to that high level of nitrogen increases the respiration rate, this
increment in respiration increased the loss of dry matter and water loss
consequence. These results are in agreement with those obtained by
Shafshak(1961). He noticed that tomatoes treated with high nitrogen content
increased the percentages of weight loss and decay and had a greater rate of
respiration during storage.

With respect to fruit firmness, T.S.S, ascorbic acid and lycopene,
data in Table (6) show clearly significant differences between nitrogen levels
used. The lowest content of these characters during storage were more
obvious in fruits of the non nitrogenous fertilization followed by the fruits of
plants treated with the highest rate of nitrogen compared with other
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treatments. On the contrary, the lowest values of the above mentioned
characters of tomato fruits were in fruits of plants treated with 150 kg.N/fed.
Followed by fruits of treated plants by 100 kg.N/fed. These results were true
in the two seasons.

These results suggested that adding nitrogen at the rate of 150
kg.N/fed or 100 kg.N/fed minimized the losses in firmness, T.S.S, vit. C and
lycopene of tomato fruits during storage, whereas, added 150 kg.N/fed being
the most effective treatment.

These results where in according with those of Shafshak (1961) who
found that tomato plants treated with high nitrogen level had a poorer keeping
quality.

Regarding tomato fruit acidity, it is quite clear that increasing in
titratable acidity content of tomato fruits produced by increasing the rate of
added nitrogen to tomato plants Table (6). In other words, tomato fruits
treated with high level of nitrogen(200 kg.N/fed) produced fruits contain the
highest values of acidity during storage. However, the lowest value of acidity
was in fruits of untreated plants. Meanwhile the level of 100 and 150 kg.N/fed
lay in between. These results are true in both seasons. These results are in
harmony with the result obtained by Shafshak (1961) who cleared that N
application increased the titratable acidity of tomato fruits during storage.

Data in Table(7) show a progressive increase in the percentage of
weight loss of tomato fruits during storage in the two seasons. These
increases in weight loss % might be attributed to the loss in moisture through
transpiration and loss in dry matter content through respiration. The
percentages of fresh weight loss of tomato fruit increased considerably and
consistently with the prolongation storage period( El-Sheikh ,1988).

With respect to decay percentage in Table (7) revealed that the
decay started after 6 days from storage. Decay percentage started slowly and
successively increased till the end of the storage period during the two
seasons. These were the results of the changes occurred in the tomato fruit
during storage, which caused the increase in loss in weight and moisture
condensation on the exterior of the fruits. Also the decrease in fruit firmness
and the transformation of complex compounds to simple form of more liability
to fungus infection. Hassanen(1991) and El-Sheikh (1988) obtained similar
results on tomato fruits.

Data in Table (7) show that there was a progressive and constant
decrease in firmness and titratable acidity of tomato fruits with prolongation of
storage period during the two seasons. The reduction in fruit firmness might
be attributed with the conversion of protopectin to soluble pectin and
conversion of starch or other carbohydrates to soluble sugers. The decline in
acidity of tomato fruit during storage may be attributed to the rapid rate of
oxidation of pyruvic acid and other acids to carbon dioxide. These results are
in line with by Abd-Allah et al.,(1985) and Hassanen(1991) on tomato fruits.

Data in Table (7) indicated that T.S.S and ascorbic acid(vit. C) in
tomato fruits increased till 4 days from storage, and then decreased till the
end of storage period, these are true in both seasons. The increase in T.S.S
and vit. C in the first period might owe much to the higher rate of moisture
loss through transpiration than the rate of dry matter through respiration. The
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reduction in T.S.S and vit. C during the last period of storage might be
attributed to the higher rate of sugar and vit. C loss through respiration than
water loss through transpiration(Wills et al.,1981).

Data in table (7) stated that there was a progressive increase in
lycopene percentage of tomato fruits with prolongation of storage period. The
increase in lycopene with prolongation storage may be due to the destruction
of chlorophyll and transformation of chloroplasts to chromoplasts.

Regarding the interaction effect of variety and fertilizer during
storage, data in Table(8) showed that the lowest weight loss of tomato plants
were recorded in fruits of Madeer plants treated with 150 kg.N/Fed. followed
by Nema 1400 treated with the same level of nitrogen, however, the highest
values of weight loss was recorded in fruits of untreated plants of Alex 63
cultivar.

Data in Table(8) show that the greatest decay percent was occurred
with untreated fruits of Alex 63 hybrid, while, the lowest value were recorded
by 150 kg.N/Fed. of Madeer hybrid followed by fruits of the same levels on
the nitrogen of 1400 cultivar. These results were held true in both seasons.

Studying the effect of hybrid and nitrogen fertilizer on tomato fruit
firmness and T.S.S percentage. Data in Table (8) indicated clearly that the
greatest values of fruit firmness and T.S.S of tomato fruits were recorded in
Madeer plants treated with 150 kg.N/Fed. However, the lowest values of
these indices were obtained in fruits of untreated plants with nitrogen at Alex
63 hybrid for firmness and Nema 1400 cultivar for T.S.S. The fruit firmness
was higher in Madeer cultivar under all fertilizer rates compared with other
cultivars.

With respect of acidity, the highest values of titratable acidity were
recorded in tomato fruits obtained from plants treated with 200 kg.N/Fed. at
the three hybrids tests. i.e. Madeer, Nema 1400 and Alex 63 in both seasons.
On the other hand, the lowest acidity content were recorded in fruits from
untreated plants at the all cultivars.

Results in Table(8) indicated that the ascorbic acid and lycopene
contents were statistically influenced by the compined effect of rates of
nitrogen fertilizer and their effects on the hybrids, whereas, the highest values
of both Vit. C at Madeer cultivar and the concentration of lycopene at Nema
1400 cultivar were recorded in fruits obtained from plants fertilized with 150
kg.N/Fed. On the other hand, the lowest values of these characters were
noticed in fruits obtained from untreated plants at Alex 63 cultivar.

From the previous results, it can be concluded that total yield were
higher in Madeer and Nemal1400 treated with the high level of nitrogen(200
kg.N/fed.), while Alex63 hybrid responded to 150 kg.N/fed. On the other
hand, tomato fruits of all used hybrids treated with 150 kg.N/fed. Gave the
highest marketable yield and improved tomato fruit quality and storability by
decreasing weight loss and decay percentages and increasing firmness,
T.S.S, ascorbic acid and Lycopene contents at harvest and during storage.
This improvement was much pronounced at the Madeer hybrid.
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Table (2): Effect of nitrogen fertilizer level on the yield and yield components of some tomato hybrids in 1996 and

1997 seasons.

Number of fruits Average fruit weight Early yield Total yield Marketable yield
Tomato /plants (@) (kg/plot) (kg/plot) (kg/plot)

Hybrid 0 100kg 150kg 200kg 0 ' 100kg 150kg 200kg 0 100kg 150kg 200kg O ' 100kg 150kg 200kg 0 ' 100kg 150kg 200kg
NIfed: Nifed. Nifed. Nifed. 2" INfed: e Nied. nifed. Moa" (Nfed wyreq. nrfed. nifed. M7 |Nfe0: Njfeq. Nifed. Nifed. M@ N0 \yfed. Nifed. Nifed. Mea"
1996 season ‘
Nemal400 [16.07 26.58 33.87 31.48 27.00(84.10 92.13 98.33 104.20| 94.69 (11.59 10.83 10.91 8.17 10.38|27.84 39.83 45.57 49.18 40.61|14.85 28.42 36.42 34.00 28.42
Alex 63 14.09 25.53 28.11 32.83 24.64|97.67 115.00 119.47 119.00(112.78|15.33 14.42 11.33 10.48 12.88(27.75 40.08 50.75 48.34 41.73(13.64 28.11 39.18 33.60 28.63
Madeer 20.42 27.47 30.62 35.92 28.60(89.63 95.50 106.93106.58| 99.66 [15.58 13.58 14.17 10.08 13.35|28.50 47.00 49.25 56.58 45.33|16.80 37.62 42.63 39.61 34.17

Mean 16.86 26.53 30.86 32.74 90.47 100.88 108.22 109.92 14.17 12.94 12.14 9.55 28.03 42.31 48.53 51.37 15.10 31.38 38.74 35.74

L.S.D at 5% of

Tomato Hybrids
Nitrogen treatments
Hybrid x N level

0.99
1.15
2.00

2.53
2.92
5.06

0.42
0.49
0.84

1.50
1.74
3.00

0.92
1.34
211

1997 season

Nemal400 |19.17 27.67 35.25 33.58(28.92| 84.80 98.97 101.47102.27| 96.88|13.75 12.75 10.92 7.50 {11.24(24.92 45.92 49.33 55.33(43.88(13.20 33.50 39.20 41.25 31.79
Alex 63 17.42 26.33 30.49 33.08|26.83(91.63 109.73 113.80 110.73|106.48{17.25 15.92 13.00 9.33 |13.88|27.16 54.25 63.08 61.92|51.61|13.50 37.80 51.03 42.70 36.26
Madeer 24.08 28.83 35.75 38.42|31.77(88.17 102.60 104.30 109.80{101.23{18.00 17.83 13.75 12.08|15.42|30.17 56.50 61.17 69.42|54.31|18.41 44.80 53.07 48.80 41.27

Mean 20.22 27.61 33.83 35.03 88.20 103.77 106.52 107.60 16.33 15.49 12.56 9.64 27.42 52.21 57.86 62.22 15.04 38.70 47.77 44.25

L.S.D at 5% of
Tomato Hybrids
Nitrogen treatments
Hybrid x N level

0.82
0.95
1.64

2.56
2.96
N.S

0.54
0.62
1.08
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Table (3): Effect of nitrogen level on fruit physical properties of some tomato hybrids at harvest in 1996 at 1997

seasons
Nitrogen Fruit length (cm) Fruit diameter (cm) Flesh thickness (cm) Firmness (N)
Treatment
Tomato hybrids 0 100kg 150kg 200kg Mean| O 100kg 150kg 200kg Mean| O 100kg 150kg 200kg Mean| O 100kg 150kg 200kg Mean
N/fed. N/fed. N/fed. N/fed. N/fed. N/fed. N/fed. N/fed. N/fed. N/fed. N/fed. N/fed. N/fed. N/fed. N/fed. N/fed.
control control control control

1996 Season
Nemal400 5.33 550 593 597 568|507 540 567 590 551|0.37 0.43 0.48 0.45 0.43|42.70 48.04 50.71 44.48 46.48
Alex 63 6.03 6.23 6.37 6.37 6.25|5.73 590 6.10 6.07 5.95|0.37 0.44 0.47 0.45 0.43|36.69 45.37 45.58 38.81 41.61
Madeer 547 590 6.17 6.20 594 |5.17 537 573 583 553|043 0.53 0.60 0.57 0.53|55.16 56.05 61.83 57.26 57.57

Mean 5.61 588 6.16 6.18 532 556 5.83 5.93 0.39 0.47 0.52 0.49 44.85 49.82 52.71 46.85
L.S.D at 5% of
Tomato Hybrids 0.08 0.09 0.04 0.69
Nitrogen treatments 0.09 0.10 0.05 0.80
Hybrids x N level 0.16 0.18 0.08 1.39

1997 Season
Nema1400 5.33 557 5.67 5.80 560|510 530 545 548 533|043 0.50 0.53 0.50 0.49 |48.19 48.93 51.19 48.04 49.08
Alex 63 5.83 6.00 6.18 6.15 6.05|5.53 5.70 598 595 5.79|0.40 0.47 0.50 0.50 0.47 |35.58 41.32 44.48 40.03 40.36
Madeer 557 5.77 593 597 581|527 553 560 577 554|043 0.53 0.63 0.60 0.55 (48.83 54.12 55.60 50.93 52.37

Mean 5.58 5.78 5.93 5.97 530 551 568 573 0.42 0.50 0.56 0.53 44.20 48.12 50.41 46.33
L.S.D at 5% of
Tomato Hybrids 0.05 0.08 0.03 1.94
Nitrogen treatments 0.06 0.10 0.04 2.24
Hybrids x N level N.S N.S N.S N.S
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Table (4): Effect of nitrogen fertilizer level on fruit chemical properties of some tomato hybrids at harvest in 1996 at
1997 seasons

Nitrogen o : : -

Treatment T.SS% Ascorbic acid(mg/100f.w) Acidity(mg/100f.w) Lycopene (mg/100f.g)
Tomato [0 N/fed. 100kg 150kg 200kg Mean 0 N/fed. 100kg 150kg 200kg Mean 0 N/fed. 100kg 150kg 200kg Mean 0 N/fed. 100kg 150kg 200kg Mean
hybrids  |(control) N/fed. N/fed. N/fed. (control) N/fed. N/fed. N/fed. (control) N/fed. N/fed. Ni/fed. (control) N/fed. N/fed. N/fed.

1996 season
Nemal400| 3.80 4.50 4.60 4.00 4.23 | 16.40 20.80 21.70 18.30 19.30| 0.37 0.39 0.42 0.44 040 052 0.53 0.56 0.52 0.53
Alex 63 | 3.80 4.20 4.50 4.00 4.13 | 14.60 19.20 18.80 18.60 17.80| 0.41 0.41 0.42 0.47 043 0.48 0.50 0.53 0.50 0.50
Madeer | 420 4.60 4.80 4.40 4.50 | 20.70 21.70 24.80 17.60 21.20| 0.34 0.37 0.38 0.41 0.38 0.53 0.55 0.59 0.57 0.56

Mean 393 440 463 413 17.23 20.57 21.77 18.17 0.37 0.39 041 044 0.51 053 0.56 0.53
L.S.D at 5% of
Tomato Hybrids N.S 1.75 0.019 0.021

Nitrogen treatments 0.43 2.02 0.022 0.026
Hybrid x N level N.S N.S 0.040 0.038

1997 season

Nemal400 3.80 420 450 4.00 4.13 |14.40 20.20 19.50 22.20 19.08| 0.36 0.39 0.42 0.52 042|050 0.55 058 0.51 0.54
Alex 63 350 380 4.20 3.80 3.83|17.20 18.30 18.70 18.20 18.10| 0.38 0.41 0.44 052 0.44|0.46 051 052 0.48 0.49
Madeer 400 4.10 450 3.90 4.13|18.40 22.80 23.50 17.20 20.48| 0.36 0.38 0.43 0.43 0.40|0.49 055 058 052 054

Mean 3.77 4.03 4.40 3.90 16.67 20.43 20.57 19.20 0.37 0.39 0.43 0.49 0.48 054 0.56 0.50
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Table (5): Effect of tomato hybrids on physical and chemical properties of tomato fruits during storage in 1996
and 1997 seasons

[omas | et oecayse PSS wsse "aa Aol Leepere | WOB oecayon PSS Tssw s sedh eopere
1997 season 1998 season
Nemal400 | 4.07 749 4213 452 1958 0.34 0.57 4.7 855 4503 436 19.89 0.36 0.58
Alex 63 454 10.69 3722 433 1799 0.37 0.55 478 1158 3446 4.12 1865 0.36 0.54
Madeer 3.77 6.62 53.17 474 21.88 0.32 0.58 3.78 798 4783 441 2117 0.35 0.58
L.S.Dat5%| 0.069  ----- 0.29 0.05 0.63 0.008 0.013 |0.046  ---- 0.75 0.07 0.55 0.008 0.007
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Table (6) effect of Nitrogen fertilizer level on physical and chemical properties of tomato fruits during storage in
1996 and 1997 seasons

Nitrogen Weight Decay Firmness T.S.S % Ascorbic Acidity Lycopene| Weight Decay % Firmness T.S.S % Ascorbic Acidity Lycopene
loss % o (N) acid mg/ mg/100f. mg/100f.w| loss % (N) acid mg/ mg/100f. mg/100f.w
Level % 100fw  w 100fw  w
1997 season 1998 season
Control 478 1211 40.82 423 175 031 0.55 | 486 1275 3898 4.09 1696 0.31 0.53

100kg Nf/fed. | 3.77 6.79 4529 465 21.09 033 057 | 425 7.75 4387 431 2124 0.34 0.58
150kg N/fed. | 3.51 523 47.82 487 2253 0.35 0.6 401 6.45 4567 4.64 2136 0.37 0.6

200kg N/fed. | 445 893 4276 436 18.16 0.38 056 | 455 1053 4125 413 20.05 041 0.55

LSDat5% | 0.074 - 034 006 0.73 0.009 0.015|0.049 --- 086 0.08 0.64 0.01 0.008
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Table (7): Effect of storage period on physical and chemical properties of tomato fruits during storage in 1996 and
1997 seasons

peiodin (W90 Decay s TS Tsow Tca A Licomenel WOON pecey s TS rssw Taaa Ay Licemene
days mg/100f.w mg/100f.w
1996 season 1997 season
0 -- -- 48.56 4.28 19.43 0.40 0.53 - -- 47.27 4.03 19.21 0.42 0.52
2 1.73 0.00 46.96 4.62 20.88 0.38 0.54 1.94 0 45.4 4.38 21.17 0.39 0.54
4 3.27 0.00 44.81 4.93 22.79 0.34 0.57 3.62 0 42.91 4.67 23.23 0.36 0.57
6 4.73 5.31 41.80 4.57 19.77 0.31 0.59 4.94 6.18 39.86 4.35 19.91 0.33 0.58
8 6.79 27.75 38.74 4.24 16.22 0.28 0.61 7.18 31.39 36.78 4.04 15.99 0.29 0.61
L.S.D at 5%| 0.08  ---- 0.38 0.07 0.82 0.10 0.02 0.053 - 0.96 0.09 0.71 0.011 0.009
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Table (8): Effect of interaction(hybrids N level fertilizer) on physical and chemical constituents of tomato fruits.

Ascorbic - Ascorbic -
Tom ato Nilté?lg?en \ll(\)’Se;go?: Dizay FirrF’\T)ess T.SS% mg?ii(;joF. m?;/:\lllzj(l)lz)yF. Hg%g)?pe \ll(\)’ig;: Decay % Firr(n'\T)ess T.SS% mgé/ul:gjOF. m/:a\;/:é?/)lz)yF. Igg%%%l::e
hybrids | gred. w w
1996 season 1997 season
O(control)| 4.95 11.97 | 39.02 4.02 16.3 0.3 0.56 491 12.99 | 43.02 4.31 14.87 0.33 0.55
Nemald0o 100 3.44 5.18 44.03 4.75 21.35 0.33 0.59 4.6 5.95 46 4.4 21.17 0.35 0.59
150 3.36 4.63 45.13 4.8 22.25 0.36 0.62 4.53 5.37 47.09 4.67 20.47 0.38 0.63
200 4.54 8.18 40.33 4.31 18.45 0.37 0.52 4.76 9.88 44 4.25 23.06 0.39 0.55
O(control)| 5.01 14.15 | 32.72 4.04 15.47 0.35 0.53 5.21 14.2 30.16 3.91 17.62 0.3 0.51
Alex 63 100 4.45 9.9 39.23 4.36 18.72 0.36 0.54 4.71 11.02 | 35.66 4.11 19.07 0.33 0.54
150 4.06 6.86 41.79 4.7 19.74 0.36 0.58 4.27 8.45 38.17 4.44 19.05 0.36 0.57
200 4.66 11.84 | 35.13 4.2 18.04 0.4 0.56 4.95 12.65 | 33.86 4 18.85 0.45 0.53
O(control)| 4.37 10.23 | 50.71 4.45 20.75 0.39 0.55 4.48 11.05 | 43.76 4.27 18.38 0.3 0.53
Madeer 100 3.42 5.28 52.61 4.84 23.2 0.31 0.57 3.46 6.28 49.94 4.43 23.48 0.33 0.6
150 3.11 4.18 56.55 5.11 25.59 0.33 0.59 3.24 5.53 51.75 4.81 24.57 0.38 0.61
200 4.16 6.79 52.81 4.57 17.99 0.36 0.59 3.93 9.05 45.86 4.14 18.24 0.39 0.57
L.S.D at 5% 0.14 0.59 0.11 1.27 0.015 | 0.026 0.09 1.49 N.S 1.11 0.017 | 0.014
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