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ABSTRACT

Two field experiments were carried out on tomato cv.
Peto~-86 at the Experimental Farm of Fac. of Agric. Moshto-
hor, Zagazig Univ. in 1990 and 1991 summer seasons to inves-
tigate the effect of plant \density and NPK fertilization
level on yield and quality of tomato fruits as well as
nitrate accumulation. Obtained results show that increasing
plant density by increasing number of plants per hill
increased the early and total yields per faddan. The highest
early and total yields were obtained by the highest used
plant density (3 plants/hill). On the other hand, the high-
est values of average fruit weight, length and diameter as
well as number and yield of fruits per plant were noticed
with one plant per hill. Furthermore, vitamin C, and titrat-
able acidity were increased while, nitrogen content and
nitrate nitrogen accumulation were significantly decreased
with boasting the number of plants up to 3 plants per hill.
Data ..also showed that, all total fruit Yield and its compo~
nefits as"well as the determined fruit constituents, in addi-
tion to the nitrate accumulation, were increased with
increasing NPK fertilization level. The maximum early and
total yields per faddan were obtained in case of planting
three plants per hill and applying the highest used level of
fertilizers (225 kg N + 96 kg P20s + 96 kg K20/fad.).
Meanwhile, no significant differences in TSS%, NO3-N and
total nitrogen were detected in this respect.

INTRODUCTION

Tomato (Lycopersicon esculentum, Mill) occupied the
first rank among the vegetable crops grown in Egypt. it {s
produced for both Local consumption and export. Therefore,
in order to achieve maximum output of tomato fruits per unit
area with good quality, one should reach to the proper level
of NPK fertilization as well as suitable number of plants
per each hill as a mean for increasing fruit yield and
improving its quality
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Increasing plant density either by decreasing planting
distances or increasing number of plants per hill increased
the produced yleld per unit area (Hassan, 1978; Mohmedin,
1983 working on tomato). Moreover, Midan et al . (1985)
reported that the highest total yield of tomato was obtained
when plant were planted at 30 cm apart and two plants
clumps/hill, while three plant clumps increased early yleld.
However, yield per plant was found to be the highest at the
widest spacings (Gupta and Shukla, 1977; Abed and Eid, 1987
working on +tomato). High plant population, either by
increasing number of plants per hill or by narrowing spac-
ing, generally increased ascorbic acid and acidity in tomato
fruits (Midan et al.., 1985; Abed and Eid, 1987) and reduced
the +total soluble solids (El-Aidy et al., 1982; Midan et
al., 198%5). Moreover, it decreased the nitrogen content
(Abed and Eid, 1987 working on tomato). The promotive effect
of NPK- fertilization on fruit yleld per plant as well as
faddan and 1ts components, 1i.e. average fruit weight and
number of fruits per plant has been pointed out by
Jaramillo et al. (1978), Abed and Eid (1987) and Abdalla
et al. (1990) on tomato.

As regards the effect of increasing the NPK fertilizers
level on +the chemical constituents of fruits, it was indi-
cated that vitamin C and +total acidity were {increased
(Dimitrov and Rankov, 1979; Abed and Eid, 1987; Abdalla et
al., 1990; Eid, 1991 on tomato). The fruit TSS content was
also increased as a result of P and K fertilizers addition
(Dimitrov and Rankov, 1979; Abdalla et al., 1990 on tomato)
and as a result of NPK-application (Eid, 1991).

Although, nitrogen 1is effective on tomato fruit yield
and quality, its higher rates may cause an increase of
nitrate accumulation in plant tissues which may induce tox-
icity to humans. A very little information 1is available
about nitrate accumulation in paprika or tomatoes. Thomas
and Hellman (1967) indicated that NOi-N concentration in
paprika lesaves was greatly associated with levels of N-ap-
plication. They recommended that NO3-N in leaves may be used
as indicates for nitrogen status in the crop and the criti-
cal concentration was approximately 500 ppm of NO-N.
Moreove, Hoff Wilcox (1970) 1indicated that the maximum
nitrate accumulation in tomato fruits was 46-50 ppm (based
on fresh wt.) resulted under conditions of high day-
temperature (80°F), high N-application (800 ppm of NH.
NOs>-N) and low light intensity Meanwhile. the approximate
critical levels of nitrate—~N for leaf lettuce, spinach and
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radish roots were 2000, 4000 and 5000 ppm, on dry weight
basis, respectively (Maynard and Barker, 1971). Many inves-
tigators reported the increments in NO3i-N contents under the
conditions of high nitrogen fertilization. Among them, Mayn-
ard et al (1976); Szwonek (1986) and Shafshak and Abo-Sedera
(1990). all working on lettuce.

So, the aim of this investigation is to verify maximum
fruit yield with good quality and less nitrate accumulation
through suitable plant density within fertilization level of
NPK fertilizers.

MATERIALS AND METHODS

Two field experiments were carrisd out at the Experimen-
tal Farm of the Faculty of Agriculture, Moshtohor, Zagazig
University, during 1990 and 1991 summer seasons. Seeds of
tomato (Lycopersicon esculentum, Mill) ¢cv. Peto—86 were
broadcasted in the nursery on January 18th and 14th of 1990
and 1991 under low plastic tunnel. Transplanting took place
on 19th and 16th of March 1990 and 1991, respectively.
Transplants were planted in the presence of water at 30 c¢m
apart on one side of ridges; 100 cm wide and 3.6 m long. The
transplants were not planted in hills in clumps, i.e., not
in groups but planted separately from each other with 2 ¢m
apart within the hill. The experiment included 9 treatments
resulted from combination of three planting densities, i.e.,
planting one, two or three plants per hill at 30 cm apart,
combined with three fertilization levels of N, P and k fer—
tilizers (75 kg N + 32 kg P20s + 48 kg K20/fad.), (150 kg N
+ 64 kg P20s + 72 kg K20/fad.) and (225 kg N + 96 kg P20s +
96 kg K20/fad.). Fertilizers were applied in the form of
ammonium nitrate (33.5% N), calcium superphosphate (16%
P205) and potassium sulphate (48% K20). Fertilizers were
divided into three equal portions and then added at 3, 7 and
11 weeks after transplanting. A split plot design with four
replicates was adopted. The number of plants i{n each hill
served as main plots while the fertilizers level served as
sub-plots. The sub-plot area was about 1/389 fad. Other
cultural practices were carried out as commonly followed 1in
the district.

Data recorded:
I-Fruit yield and its components:

All harvested fruits from each experimental plot were
used for determining:
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1- Number of fruits per plant

2- Averages fruit weight (g).

3- Fruit yield per plant.

4- Early yield, calculated from the first three pickings as
Ton/fad.

5- Total yield (Ton/fad.).

I7- Fruit physical and chemical characteristics:

At each picking +time, a representative sample of 15
fruits from each experimental plot was taken for determining
the foliowing characters:
1~ Fruit length and diameter (cm).

2- Fruit shape iandex (L/D).
3- Fruit chemical constituents:
a) Both of vitamin C and titratable acidity content were
determined as described in A.0.A.C. (1970).

b) Tota! soluble solids (TSS) in fluits were assayed

using hand refactometer,.

c) Total N and nitrate~N contents of fruits were deter-

mined as described by Pregl (194S) and Kamal (1951),
respectively.

Aill obtained data were subjected to statistical analysis
according to Gamez and Gomez (1983).

RESULTS AND DISCUSSION

Effect of plant density and fertilization level on:
I- Fruit yield and its components:

Data presented in Table (1) show that both early and
total fruit yield per faddan significantly increased by
increasing number of plants per hill. In this regard, the
highest early and +total yields were obtained in case of
planting three plants per hill at 30 cm apart between each
hill. However, each of average fruit weight, number and
yield per plant were found to be of highest values at the
presence of one plant per hill. Similar results were
obtained by Hassan (1978), Mohamedien (1983) and Midan et
al(1985) working on tomato. moreover, such results were also
supported by Gupta and Shukla (1977). and Abed and Eid
(1987) working on tomato, who indicated that yield per plant
was found to be the highest at the widest spacings (30 cm).

The same results in Table (1) also show that all studied
Yield aspects, 1.e., average fruit weight and number and
weight of fruits per plant as well as early and total yield
per faddan were increased by increasing fertilizers level.
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Generally, it could be concluded that the highest increments
in the forementioned yleld components were connected with
the highest used level of NPK fertilizers (225 kg N + 96 kg _
P20s + 96 kg K20/fad.) this was true during both seasons of
growth. These results had a similar trend to those obtained
by Jaramillo et al (1978), Abed and Eid (1987) and Abdalla
et al (1991) on tamato.

As regards the interactive effect, data at the same
table show +that the average fruit weight as well as number
and weight of fruits per plant were increased with boasting
the fertilizers 1level within one plant per hill. However,
the maximum early and total fruit yield per faddan were pro-
duced in case of planting three transplants per hill within
the highest used level of NPK fertilizers. This was true
during both seasons of growth.

IT- Fruit quality:
a) Phyaical characters:

Data presented in Table (2) show that both fruit length
and diameter were significantly decreased with increasing
number of plants per hill, while, shape index was signifi-
cantly increased. This was true during both seasons of
growth.

With regard to the effect of fertilization level, 1t is
clear from the same data presented in Table (2) that average
fruit length and diameter were significantly increased with
increasing the fertilizers level. Meanwhile, no significant
effect could be noticed with respect to the fruit shape
index.

As for the interactive effect among the number of plants
per hill and NPK fertilizers level, data at the same table
indicate that with the exception of fruit length, no signif-
icant differences could be noticed with respect to fruit
diameter and shape index. The maximum values for fruit
length and diameter were obtained in case of planting one
transplant per hill within the highest wused level of NPK
fertilizers (225 kg N + %gvkg P20s + 96 kg“K:0/fad.). This
result was true during both seasons of growth. =

b) Chemical composition:

Data in Table (3) indicated that increasing plant number
per hill increased fruit chemical content from vitamin C and
titratable acidity but did not affect the percentage of
total soluble soclids (TS8). On the other hand, the content

E - e
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of total nitrogen and nitrate accumulation 1in fruits were
decreased.

These results are in concidance with those reported by
Midan et al. (1985), and Abed and Eid (1987) working on
tomato, as regards vitamin C and titratable acidity; with
El-Aidy et al (1982), Midan et al (1985) and Abed and Eid
(1887) working on tomato with respect to TSS%. Alsoc, these
results showed similar trend with those obtained by Abed and
Eid (1687) working on tomato as regards total nitrogen con-
tent. Moreover, the nitrate accumulation was also increased
as +the fertllizers level' increased. The accumulation of
NO3-N in fruits may be attributed +to the unquilliibrium
status between the absorption and assimilation. Alse, when
nitrate reductase enzyme not active in NOs-N reduction +to
NH3, accumulation occurs in plant foliage and, in turn, in
fruits by translocation. This held true during both season
of growth. These results are in accordance with those of
Thomas and Heilman (1967) on pepper and Hoff and Wilcox
(1970) on tomato. Moreover, Maynard et al (1976), Szwonek
{(1986) and Shafshak & Abo—Sedera (1990), all working on let-
tuce reported the same results.

As for the interactional effect, data in Table (3)
revealed that the highest content of both vitamin C and
total acidity resulted from planting three plants per hill
within the highest fertilization level. Meanwhile, no sig-
nificant effect on TSS%, total nitrogen content and nitrate
accumulation was detected. This was true during both seasons.
of growth. The least nitrate accumulation was detected in
plants fertilized with the lowest level of NPX fertilizers
with three plants per hill.
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