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ABSTRACT

The aim of thisinvestigation was to study the effects of
two different cultivars of sweet corn (Zea maysvar. rugusa,
L.), three different plant spacings and three different
mineral NPK fertilizers levels, and their interactions on
vegetative growth, yield and yield components, and kernels
quality characters. To achieve this aim, two field
experiments were conducted at the Agricultural Research
Experiment Station, King Abdulaziz University, Hada-
Alsham,Saudi Arabia, during 2006 and 2007 summer
seasons. The obtained results indicated generally that the
differences among the means values of each studied factor,
first-and second - order interactions for the vegetative
growth, yield and its components, and kernels quality
characters, were significant; but, with different
magnitudes, during the two summer seasons. Also, the
results indicated generally that the cultivar "Merit" was
the best for the most studied vegetative growth, and yield
and its components characters, whereas, the cultivar
"Challenger" was the favourable cultivar for the kernel
quality parameters. The results indicated that increasing
either plant spacings or the mineral NPK fertilizers was
associated with corresponding increments in most of the
studied characters of sweet corn, during both summer
seasons. Generally, the results of the first-and the second-
order interactions effects on all the studied characters,
showed that one of the used cultivars with either widest
spacing between plants or/ and the highest level of mineral
NPK fertilizers gave the highest means values of all the
studied characters, during both growing seasons.

INTRODUCTION

Sweet corn (Zea mays var. rugusa, L.) belong to the
family Poaceae. It is annual, herbaceous, and one of the
warm season vegetable cops. It is avarity of maize, but,
it differs from al other types of corn because it
produces and retains a high amounst of sugar contents
in the kernels. Since, the kernels of sweet corn
accumulate two the three times more sugars in the
endosperm than the normal starchy maize (Doehlert et
al., 1993), because it has a single gene (a sugary gene)
that makes the kernels sweetness, and convert the sugar
to starch slowly, preserving the sweetness for longer
periods after harvest (Garwood et al., 1976). So, sweet
corn grown for edible immature kernels (at milky stage)
to be used in many food dishes, cooking ingredient in
salads and soups because of its unique taste and high
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nutritional values as well as livestock feed, and as row
material in industry. Accordingly, sweet corn is a
popular vegetable occupying position in many countries
of the world, especially, north and west Europe, United
States of America as well as Asia; whereas, in Saudi
Arabia, the production of sweet corn (as untraditional
vegetable crop) is still very limited, mainly due to lack
of the information about suitable cultivars, cultivation
practices such as fertilization under the prevailing
environmental conditions, poor market practices and
limited awareness on its use. Nevertheless, farmers may
get good income by exporting it to many other countries
al over the world.

It is well known that good cultivars are essential for
the production of a satisfactory crop of vegetables for
both growers and consumers. Factors influencing the
productivity of sweet corn and / or maize are numerous
and include environmental conditions, cultivars
characteristics, soil management practices, fertilizer
application, and plant population density (Bhargava and
Saha, 1980; Chambi and Taylor, 1986; and Tetio-Kagho
and Gardner, 1988) Therefore, improving production of
sweet corn could be achieved through improving the
cultural practices such as using good cultivars, balanced
fertilizers and suitable plant population density. Since,
improved cultural practices; such as fertilization, higher
yielding cultivars and higher plant populations have led
to increase sweet corn production (Patel et al., 1988).

Pertaining the influences of the different cultivars, at
the different plant population densities on yield and
quality of sweet corn and maize were studied by severa
investigators, such as (Yodpetch and Bautista (1984);
Bauer and Carter (1986), Rogers and Lomman (1988);
Falivene (1995), Jagtap et al. (1997); Sukanya et al.
(1998), and Akman (2002). They found that ears yield
character increased with increasing plant population
densities; but, grain yield decreased. Whereas, Navarro
et al. (1995); Modarres et al. (1999); Miftahulla et al.
(2002) and Amin (2006); who found that grain yield of
sweet corn was also increased. However, the used
cultivars differed from one to another in their responses
to plant population densities. Moreover, Lang et al.
(1956) and Keating et al. (1988; 1990) reported that the
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optimal density for maximum yield of maize increased
as nitrogen supply improved.

Numerous researchers studied the effects of plant
population density and cultivars on one or more of the
vegetative growth, yield and its components
characteristics of sweet corn and maize. Park et al.
(1989) found that increasing plant density increased
plant height and then declined. Similar finding was,
also, obtained by Miftahulla et al. (2002). Studies made
by some investigators on the effects of plant density on
some characters of sweet corn such as Yodpetch and
Bautista (1984) for plant height, ear number and ear
length; Rogers and Lomman (1988) for ear diameter
and weight of cobs; and Amine (2006) for plant growth.
Since, they found that increasing the plant densities
have led to decrease in their previously mentioned
characters. On the other hand, Mullins (2000) found
that plant height, plant diameter, ear weight, ear length,
ear diameter and grain yield were not significantly
affected by using some sweet corn cultivars and
different plant spacings. Also, Hemphill et al. (1996)
reported that the effect of row spacings on yield of
sweet corn tended to be dlightly greater at wider
spacing; but, the effect of spacings on ear weight and
ear length was not significant. In addition, Akman
(2002) determined that lower density gave highest ear
length and ear diameter, and these studied characters
varied depending on the used cultivars of sweet corn.

Concerning, the effects of minera fertilizers; i.e.,
nitrogen, phosphorus and potassium; individually or in
combination, with either one or more of each on the
sweet corn and/ or maize were reported by severa
investigators such as Y odpech and Bautista (1984) for
ear yield; Peck and MacDonald (1989) for fresh weight
of ear; Wong et al. (1995) for ear weight and kernels
yield; Hemplill et al. (1996) for ear weight, ear length
dry weight, and yield; Michalojc et al. (1996-a) and
Nihayati and Damhury (1996) for yield; Miftahulla et
al. (2002) for plant height and grain yield and Amin
(2006) for plant growth and grain yield. They illustrated
generally that increasing in the used mineral fertilizers
in their studied characters resulted in increasing effects
on al the previously mentioned characters of either
sweet corn or maize plants. Also, similar findings were
obtained by several investigators such as; Koteva and
Mikhov (1995) using NPK on dry matter; Tosheva
(1995) using NPK onyield and plant height.

The main objectives of this investigation were to
study the effects of different cultivars, plant spacings,
different rates of the mineral NPK fertilizers; and their
interactions on some growth, yield and its components,
and kernels quality components of swest corn.

MATERIALSAND METHODS

During the two successive summer seasons of 2006
and 2007, two field experiments were conducted at the
Agricultural Research Experiment Station, King
Abdulaziz University, Hada-Alsham. Faculty of
Meteorology, Environment and Arid Land Agriculture,
Saudi Arabia.

Each experiment contained eighteen treatments,
which represented al possible combinations of two
sweet corn cultivars (Merit and Challenger), three levels
of compound mineral NPK fertilizer at the rates of 100-
50-75; 200-100-150, and 300-150-225 kg N-P,Os-K,0O
ha™. and three different plant spacings 15, 25 and 35 cm
between plants.

The forms of the three types of mineral fertilizers,
NPK; were used as follows; ammonium nitrate (33.5%
N), cacium superphosphate (155% P,Os) and
potassium sulphate (48% K,0). The used experimental
layout was a split-split-plot in a randomized complete
blocks design (R.C.B.D) with three replications. The
used cultivars occupied the main plots;, whereas, the
mineral NPK fertilizer rates were, randomly, assigned in
the sub-plots, and spacings between plants were
considered as the sub-sub-plot. Each sub-sub plot
consisted of three rows 4m long and 0.6m wide. A
guard row was left without planting to separate each
two adjacent sub-sub plot. The same experimental steps
were conducted in the first season of 2006, and in the
second season of 2007.

Seeds of the two cultivars of sweet corn were,
directly, sown on one side of the row at the used plant
spacings (20, 25 and 30cm apart) on May 2, 2006 and
May 3, 2007. Themineral N, K fertilizers were added to
the growing plants in three equal parts at 25, 35 and 45
days from planting. Whereas, calcium super phosphate
was broadcasted throughout the soil preparation (before
planting). During the growing seasons, all other
recommended agricultural practices for the production
of sweet corn were followed.

Prior to the initiation of each experiment, soil and
water samples were collected and analyzed according to
the published methods of Al-Solaimani et al. (2009).
Results of the analysis for soil and water are given in
Table (1, 2, 3)as average of the two seasons of 2006 and
2007.

Soil pH and electrical conductivity (EC) were
determined by mixing soil with water by 1:1 weight-
volume (W:V) ratio using glass rod. The total organic
matter (O.M.) in the soil was determined using
Walkeley and Black’s method as described by Jackson
(2973).



Table 1. Average soil texture and physical properties of soil analysis of the two seasons of

2006 and 2007

Depth (cm) Loam (%) Silt (%) Sand (%) Soil texture
0-15 9.1 459 80.9 SL
15-30 2.59 2.84 94.5 S

Table 2. Average chemical analysisfor soil samplesfrom field experiment of thetwo seasons

of 2006 and 2007

Depth OM  pH EC N P
(cm) (%) dsm? Mg/l Mgl

Ca Na Mg Cl SO, HSOs

Mgl Mgl Mgl Mgl Mgl Mgl Mgl

0-15 0526 7.85 075 019 018

037 09 098 189 141 094 21

1530 0585 7.7 067 018 0.19

107 075 0.9 054 0.62 121

Table 3. Average chemical analysisfor irrigation water of the two seasons of 2006 and 2007

pH ECdSm® Na+ ca™ K* Mg* cr HSO; CO;  SAR
Mg/l Mg/l Mg/l Mg/l Mg/l Mg/l Mg/l
78 256 6.25 5.6 151 05 65.5 136 10.4 36

The soil nitrogen was determined according to the
method of Bremner (1965). The soil nitrogen content
was measured by Kjeletec Auto 1030 analyzer. The
total amounts of phosphorous, potassium, calcium,
magnesium and sodium were determined after they
were extracted by digestion method with perchloric and
nitric acids method described by Shelton and Harper
(1941). Phosphorous content was determined
colormetrically at light wave length 640 nanometer
using Turner spectro-photometer model 2000; wheress,
potassium  calcium, magnesium and  sodium
concentrations were measured in the extraction using
Perkin Elmer 5000 AAS. Methods of analysis for
irrigation water were exactly the same as those
described for soil analysis.

Data Recorded:

Through the growing seasons, the following data
were recorded as follows:

Vegetative growth characters:

Ten plants from the central two rows in each
experimental unit, at the taseling and silking stages
(after 35-40 days from sowing date), were randomly
collected to measure the following vegetative growth
characters; plant height (cm) number of leaves plant™,
stem diameter(cm) and leaves dry matter content (%).

Yield and yield components characters:

At the harvesting stage; the milky stage, when the
kernels moisture content was 75-80% (Evensen and
Boyer, 1986); all husked ears of sweet corn plantsin the
middle two rows in each experimenta unit were
harvested to determine the characters, number of ears
plant™, since, the total ears yield ha™*; was estimated by
weighting al harvested husked ears in each

experimental unit, and then converted into tons ha™;
and total number of harvested ears from each sub-sub
plot was divided by the number of the harvested plants
to estimate the average number of ears plant™. Ten
harvested ears from each sub-sub plot were randomly
selected to determine averages of husked ear weight (g),
ear length (cm), and ear diameter (cm). Sub samples of
five husked ears, were also collected randomly to
estimate the average of unhusked ear weight (net weight
of ear) after removing the husks and shanks. The
kernels were separated by cutting from the cobs of the
fine selected ears and weighed. Then, the weight of the
kernels were divided by the five ears to estimate the
kernels weight ear™* (g), which were used to estimate the
kernels weight plant™, then converted into tons ha.* to
calculate kernelsyield ha.* (tons).

Kernelsquality:

The kernels quality were expressed by the grains
constituents of dry matter, sucrose, starch,
carbohydrates; (expressed as %), and total soluble
solids (T.S.S.%). Immediately after harvesting, Kernels
of the collected ears samples, as previously mentioned;
were bulked for each sub-sub plot and then kernels
samples were randomly taken to determine the kernels
congtituents of sucrose, starch, , total soluble solids, and
dry matter content. Total soluble solids percentages
readings were taken for samples of immature kernels,
after extracting of the kernels juice, by a hand
refractometer. Thirty grams samples of kernels were
oven dried at 70°C for 48 hours to a constant weight
and reweighed to estimate the percentage of kernels dry
matter. Sub samples of dried kernels were then taken,
ground into powder with a coffee grinder for
subsequent sucrose,and starch. Determination  of
sucrose concentration (%) was conducted as outlined by



82 ALEXANDRIA SCIENCE EXCHANGE JOURNAL, VOL.31, No.1JANUARY-MARCH

Cornin and Smith (1979). Phenol sulphoric acid method
proposed by Malik and Singh (1980) was to determine
the starch content in grains.

Statistical analysis:

Appropriate analysis of variance of the experimental
data were performed (using CoStat - Software program
of analysis, 2004). Comparisons among the means of
different treatments were undertaken, using Duncan's
multiple range test procedure at p= 0.05 level, as
illustrated by Steel and Torrie (1984).

RESULTSAND DISCUSSIONS

The results of the main effects of sweet corn
cultivars, plant spacings and mineral NPK fertilizers,
and their first-and second-order interactions on
vegetative growth, yield and its components characters
and kernels quality of sweet corn plants, in the two
growing seasons of 2006 and 2007, are presented in
Tablesfrom 4 to 12.

Vegetative Growth Characters:

The results of the main effects of the different
studied factors; i.e., two cultivars, three plant spacings
and three mineral NPK fertilizers, on vegetative growth
characters of sweet corn, in the two growing seasons,
are presented in Table 4. The results of the comparisons
between the two cultivars means of the characters plant
height, stem diameter, number of leaves plant® and
leaves dry matter content, in the two growing seasons,
illustrated generally that the differences between the
means of these two cultivars appeared to be significant.
The results showed aso that cultivar "Merit",
significantly, gave the highest mean values of plant
height, stem diameter and number of leaves plant™,
during the two summer seasons. Meanwhile, the
cultivar "Challenger" gave the highest mean value for
the leaves dry matter content character, in the seasons of
2006 and 2007. Such results indicated generally that the
used cultivars varied in their performances for these
characters. The obtained results concerning plant height
and stem diameter characters were in genera
accordance with those reported by Akman (1998) for
plant height and Mullins (2000) for plant height and
stem diameter, who found that cultivars of sweet corn
reflected significant differences for these characters.

Concerning the main effect of the different plant
spacings on the four vegetative growth characters, in
Table 4, the results reflected, generaly, that the
comparisons among the mean values of all the studied
vegetative growth characters; i.e., plant height, stem
diameter, number of leaves plant™ and |leaves dry matter
content; appeared to be significant, in both seasons. The
results reflected that using narrow spacing between
plants (15 cm) gave the tallest plants of plant height

character, in the two seasons. This result seemed to
agree with the findings of Akman (2002) and Miftahulla
(2002), who found that plant height character of sweet
corn, significantly, increased through the increasing of
plant population. On the contrary, Yodpetch and
Bautista (1984), in their studies on sweet corn, found
that the tallest plants were obtained at low density;
while the shortest plants were obtained with the highest
population density. With respect to the characters stem
diameter, number of leaves plant™ and leaves dry matter
content, the results illustrated that using the widest
spacing between plants gave the significant highest
mean values for the three mentioned characters. These
results were in line with those obtained by Amin
(2006), who stated that increasing plant density
significantly reduced plant growth characters of sweet
corn.

As for the main effect of mineral NPK fertilizers
levels on the vegetative growth characters, the results in
Table 4 showed generally that the application of mineral
NPK fertilizer to the grown plants, irrespective of the
used amount significantly gave longer plants, thicker
stems, more number of leaves plant™, and heavier dry
matter content, during the two growing seasons. The
previously mentioned results could be explained on the
basis of the availability of the nutritive elements of the
mineral NPK fertilizers in the soil. The obtained results,
in the present study, reflected also that application of
300-150-225kg N-P,0s-K,0 ha™ gave significantly the
highest mean values of the four vegetative growth
characters, during the years of 2006 and 2007. These
results were in line with those obtained by Amin et al.
(2006), using NP fertilizers on sweet corn plants
vegetative growth characters. Since, they found that
addition of mineral fertilizers with high levels to the
plants significantly increased such characters. On the
contrary, such results disagreed with the findings of
Eltelib et al. (2006), who found that number of leaves
plant™, plant height and stem diameter characters were
not significantly affected by using nitrogen and
phosphorus fertilizers.

The results in Table 5 illustrated the effects of the
first-order interaction between each of cultivars X plant
spacings, cultivars X mineral NPK fertilizers, and plant
spacings X minera NPK fertilizers, on the vegetative
growth characters, during the two summer seasons. The
results showed generally that the differences among the
mean values of each two combination of the studied
factors in all the vegetative growth characters were
found to be significant, but, with different magnitudes,
through the two seasons. On the contrary, Mullins
(2000), in his study, on the plant height and stem
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diameter of sweet corn reported that using the
interaction between plant densities and cultivars on
these two characters reflected insignificant effect. The
obtained results reflected aso that the treatment
combination between cultivar "Merit" and the spacing
between plants at 15 (C-2 x S-1) gave the significant
highest mean value of plant height, in both seasons. The
best treatment combination, which reflected the highest
mean value for the characters stem diameter and
number of leaves plant™, was between cultivar "Merit"
and the widest plant spacing at 35cm (C-2 x S-3) in
both seasons. The favorable treatment combination that
gave the highest mean value of leaves dry matter
content, was the combination between cultivar
"Challenger" with 25 cm between plants (C-1x S-2),
during the two seasons of 2006 and 2007.

Results in Table 5 showed generally that the effects
of treatment combinations among the two cultivars and
the different levels of mineral NPK fertilizer on all
vegetative growth characters were found to be
significant in most cases, during the two growing
seasons. This showed generaly that the cultivars
responded well to fertilization by using mineral NPK
fertilizers and gave the most favourable performances
for al studied vegetative growth characters of sweet
corn.

The interaction between cultivar "Merit" and the
addition of mineral NPK fertilizers at the rate of 300-
150-225 kg N-P,0s-K,O ha'! (C-2 x F-3) gave the
significant highest mean value of plant height in both
seasons. The best treatment combination that gave the
highest mean values of stem diameter and leaves dry
matter content, in both seasons, was the combination
between cultivar "Challenger" with the third rate of
minera fertilization (C-1 x F-3). Concerning the
character number of leaves plant™, the results reflected
that the best interactions were the combinations
between cultivar "Merit" with the third level of mineral
NPK fertilization (C-2 x F-3), in the first season, and
the combination between cultivar "Merit" and the first
level of mineral NPK fertilization (C-2 x F-1), in the
second season. The favourable effects of mineral NPK
fertilizers on vegetative growth characters of swest corn
could be explained on the basis of the fact that these
elements played major roles on plant life and stimulated
the meristemic activity, which in turn, resulted in more
new tissues and organs (Marschner, 1986).

The results of the interaction between plant spacings
and mineral NPK fertilizers illustrated that the
combination between the first plant spacing (15cm) and
the third level of NPK fertilizer (300-150-225 kg N-
P,0s-K,0 ha') gave the highest mean value of plant

height, in both growing seasons. The results showed
aso that the most favourable interaction that gave the
highest mean values for the characters stem diameter,
number of leaves plant™ and leaves dry matter content,
was the combination between plant spacing at 35cm
between plants and using the mineral NPK fertilizer at
the rate of 300-150-225 kg. N-P,0s-K,0 ha™.

Results in Table 6 reflected the effects of the
second-order interaction among the two cultivars, three
plant spacings and three levels of minera NPK
fertilizers on all vegetative growth characters, in the two
experimental seasons of 2006 and 2007. The results
showed generaly that the effects of the interactions
among the three studied factors on all vegetative growth
characters were found to be significant in most cases, in
the two summer seasons. The best interaction which
gave the highest mean value of plant height was the
combinations among cultivar Mrit X plant spacing at 15
cm X minera NPK fertilizer at 300-150-225 kg. N-
P,0s-K,0 ha'. (C-1 X S-1 X F-3). The obtained results
illustrated also that the favourable interaction effect of
the three studied factors was the combination among the
cultivar "Merit" with the third plant spacing at 35 cm
and the third level of minera NPK fertilizer at the rate
of 300-150-225 kg. N-P,0s-K,0 ha'., since they gave
the highest mean values of the characters stem diameter,
number of leaves plant™ and leaves dry matter content,
in both seasons. Such results showed generally that the
ability of the used hybrids of sweet corn to produce
thicker stem, more number of leaves plant™ and heaver
dry matter content as affected by using the widest plant
spacing and by application of mineral NPK fertilizers,
might be related to the genetic potentia of these
hybrids.

Yield and yield components:

The results of the main effects of the two cultivars
of sweet corn, three plant spacings and three levels of
mineral  NPK fertilizers on the yield and yield
components characters are presented in Tables 7-a and
7-b. The results of the comparisons among the mean
values of the studied yield and yield components
characters illustrated generally that there were
significant differences, with different magnitudes in
most cases, in the two growing seasons. The highest
mean values for the characters number of ears plant™,
husked ear weight, unhusked ear weight, ear length and
diameter, kernels weight per ear, plant and hectare was
given by the cultivar "Merit", comparing with cultivar
"Challenger", during the two growing seasons. The
previousy mentioned results for yield and yield
components characters were in general accordance with
those reported by Lana (1956) for ear weight, number
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of ears plant® and kernels yield; Zhong (1998) for ear
length and ear diameter; and Mullins (2000) for ear
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As for the effects of the used plant spacings on the
studied yield and its components characters, the results
showed generally that increasing the spacings between
plants was associated with the corresponding increases
in the mean values of these characters, with significant
differences in all cases, with few exceptions, during the
seasons of 2006 and 2007. These results reflected
general accordance with those reported by Sukanya et
al. (1998) for grains yield of sweet corn; Akman (2002)
for ear length and ear diameter of sweet corn; and
Miftahulla et al. (2002) for number of ears plant® of
sweet corn. Since these authors found that increasing
the distance between plants resulted in increases in their
studied characters. On the contrary, the obtained results
disagree with the finding of Amin (2006) for grain
yield; and Chipman and Mackay (1960) for ear weight
and number of ear plant™.

The results of the effects of mineral NPK fertilizers
levels on yield and its components characters illustrated
generally that the comparisons among the mean values
of al studied characters appeared to be significant, in
the two seasons. Since, the increments of the minera
NPK fertilizers levels were associated with
corresponding increases in al studied yield and its
components characters. Such results were in genera
agreement with the findings of many researchers such
as Y odpetch and Bautista (1984) for ear weight; Wong
et al. (1995) for ear weight, ear length, and kernels
yield; and Oikeh et al. (1997). These investigators
reported that increasing the minera fertilizers levels
reflected significant increases on yield and its
components. The obtained results showed also that
addition of mineral NPK fertilizers at the rate of 300-
150-225 kg. N-P,0s-K,0 ha™. gave higher mean values
of sweet corn yield and yield components characters,
comparing with the other two rates, during both
Seasons.

The results of the first-order interaction effect on the
yield and yield components characters for the two
growing seasons, are shown in Tables 8-a and 8-b.
Concerning the interaction between the two cultivars of
sweet corn and the three plant spacings, the results
revealed generally that the comparisons among the
mean values of the studied yield characteristics
appeared to be significant. However, these obtained
results did not cope with those obtained by Mullins
(2000) and Akman (2002) for ear length, ear diameter,
and ear weight. These authors reported that the
interaction effects between cultivars of sweet corn and
plant densities were not found significant on their
studied characters. The obtained results, in Table 8-a
and 8-b, reflected that the highest significant mean

values of the yield and its components characters; i.e.
number of ears plant™, husked ear weight, unhusked ear
weight, ear length, ear diameter, kernels weight ear™,
kernels weight plant™ and kernels yield ha*, was given
by the combination between the cultivar "Merit" and the
plant spacing at 35 cm, in both seasons. Such results
reflected generally that the used cultivars of sweet corn
might be reacted well with widest spacings between
plants.

Concerning the results of the interaction effects
between the cultivars and mineral NPK fertilization on
yield and yield components, in Tables 8-a and 8-b, the
comparisons among the mean values of the studied two
factors for each studied parameter of yield and yield
components were found to be significant in most cases,
in the two seasons of 2006 and 2007. The results
showed that the optimum interactive treatment
combination for all the studied characters was between
the cultivar "Merit" and the highest level of mineral
NPK fertilizer at the rate of 300-150-225 kg. N-P,Os-
KO ha'., which gave the highest mean values of the
yield and yield components characters, during the two
growing seasons. Such results indicated generally that
the used two sweet corn cultivars reflected high
responses to the fertilization by using mineral NPK
fertilizes. These results seemed to agree with the
findings of Wong et al. (1995) for ear weight, kernels
yield, ear length of sweet corn; and Oikeh et al. (1997)
for grain yield and kernels yield of maize.

The results of the first-order interaction effects
among the three plant spacings and three levels of
mineral NPK fertilizers on the yield and yield
components characters revealed generaly that the
comparisons among the means values of all the studied
characters appeared to be significant in most cases,
during both seasons. The results illustrated also that the
most favorable interaction that was gave the highest
mean values of the studied yield and its components
characters was the combination between the widest
plant spacings (35 cm) and the highest level of minera
NPK fertilizers at the rate of 300-150-225 kg. N-P,Os-
K,0 ha™., through the two growing seasons.

The results of the second-order interaction effects
among the three studied factors on the yield and yield
components, in the two summer seasons, are presented
in Tables 9-a and 9-b. The obtained results reflected
generally that the comparisons among the means values
of the yield and its components characters appeared to
be significant, but with different magnitudes. The
results reflected also that the best interaction effects
which gave the highest mean values for al the studied
characters; i.e, number of ears plant®, husked ear
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yield ha’,

weight, unhusked ear weight, ear length, ear diameter,

kernels weight ear™, kernels weight plant™ and kernels

“Knjiqeqoxd JO $19A91 §0°0 18 3533 "(°S T PASIAN BUISN “UBIPIP APUESIUSIS 10U 3T 510343 UOUIRINUL ISPIO-

11} 21 Jo suesw Jo dnois ajqeediiod e uruas “(8) 33919| awies AU AQ PIMO]JOf SIAN[EA

B6E9I € 00'€8E e g0 1vl EpLS e 0T € L87CLT € 96'86T BOLT €4 X €5
29 0¢SI qLTYFE q L9°6¢] qers qe 80'1T qe 61°861 B 89°CHT qe 09'C -d X €8
2yl de691¢ 2 86°¢tl P 66'Y P-q85°61 qe £7°60¢ ey8Tye qe $5°C -4 X £8
qe cL¢l q59°LEE 2 68°C<l Q¢ 267°0C qe ¢8¥0T e p0'8¥T qe L§'T ¢d X TS
qe 18°¢C1 P2 L9667 p £€8C1 29 LTS ez8ic qe 80°¢6l 2 Z6'0T Qr¥e z-d X TS
29L7TI1 3P #8°98¢ 3¢gcll LSV Q6LLY qe T0°LLI EE6'IET q6£¢C I-d X T§
2161 P 9<L6T 2L1'pTl P LOS P-9.L1°0C qe [1'261 € 97'8TT qe §5°T 4 X I8
qe 89°¢l 2 [8'TLT J €Sl °89Yv 2-076'81 qe 0T'181 v TE9IT Qe d X 1S
P SOyl 3 96'6VC 85901 J 6Ty 2p L9781 qIs¥91 B SOVIT qe €6°'T I-d X IS

SdN [BIoUl N X seuroeds jueld
E 9891 eLI0vE eQTECl eTY'S B 66'0C eZTIIT € L6'09C B E9°C ¢ed X T0
qe z9°¢l qe 96'L1¢ qe 00921 qe ZT'6 € 98°0C e 7961 qe 08'¥¥C e sse T4 X T2
PELEl 29 $9°96Z q.L1021 P LY 28081 EZTTL] qe Ly'8ET BLYT -4 X D
JL87I BIG8EC e zeeel qe cee B 8L0C BLLT6L qe 0T°6CC Eg8¢T ¢4 X 10
29 ¢TSl P2 1T7°¢6C qe 68°9¢C1 9 ¥0°s qe §7°0T € £8°681 q 18°€TC VT d X 1D
PEO€l P TSTLT dL1'601 P8ty 93761 B 1¥'50C qe11ze esT -4 X 10

SN [BIRUIN X STeADIND
eplol ET6'0LE B 68'8¢C1 e oy’ e E0'1t B8 YT B LE09C BL9T €S X T2
qQerel 9q LevIE qerocl M ElS 28761 qe $5°00< B 8L8ST QLY'T S X 4D
29 zevl P L8'89C 260vlL PoLY 268781 qe LO'Z8I 9 60°6CC q1§T 1-S X T2
P88 <l q 176t 4 00°8C1 qe 1 ¢'°¢ BTL0T e 18'vZC qe £57°6€C q9¢'C ¢S X 10
P2 0¥l 241°10€ q19°¢Cl P2 00°S qe 99°0C qe €L'Z81 4 £2°0CC qLy'T S X 1D
29 93¢l P 88LLT 2 L9911 LSV 29 19'61 qa8y'9L1 qor'vlc q6v'C 1-§ X 1-D

SBuoeds ue[d X SIPAIND

(-2l suoy (8) ,yuerd [6)) (ud) (W) (8) 1ySom @) yueyd STEIGELEEN §

.- Aee 12)PmeIq i iF:)E| 160 poysnyun) JySam S160 40 “ON
proI& SPUIDY  JYBIoM SPUIIY  JYSIIM SPIUIDY uoISudWIp X8Y aed paysnH s1apRIEYD
9007 uoseag

9007 JO SUOSEIS Y} SULINP ‘IO JIIMS JO SIIIEARYD syuouoduwiod )1 pue
PPIA U0 ‘SI5ZIIRY YN [esourm pue sguneds jueld ‘saeannd a7 {510J9€) 22Y) Y3 10} UONOEINUL JIPA0-)SA1J ) JO $IOIFF “€-8 IqBL



87

Zohair Mahmoud Mirdad: Influence of Cultivars, Plant Spacings, and Mineral NPK Fertilizers Application on Vegetative Growth. ..

“A11qeqo1d JO S]PA3] §0°0 18 1591 ('S T POSIAE Suisn JUDISKP APURdLIuSIS 10U SIB §199110 UOTORIA)UI-12PI0 JSILY A} JO sueaw J0 dnoid ojqeredwoo ¢ uiym (S) 15119 QWES Yt AQ PIMO[[0 SenjBA

B 6191 B 6C0LE B89Vl eey's e £8'0T € Z90ve B6I'10€ EyL'T €-d X €S
27971 Qr8vee qT6'1¢€l qe 1¢°¢ qe p'0T q98'67C 99 T0'¥9C q8t'C ¢d X €8
PSSTI 3 £6'60¢ 260011 P2 L6y P2 96'81 P3 $6°80C dT0°SET qer'T I-d X ¢S
q0I'y1 q788v¢ qZrvel dPI°¢ Qe 10T 9 L0°SIT qe €2°9LT q8r'c €d X ¢S
28Tl P #0'68¢ 3 00°%Cl 2 10°¢ P L981 P £8°6¢0T 94 68°09¢ QIy'T ¢d X TS
PEpTL 3 0T'6£T 32696 P 6Sy 32 E8°L1 J 8T8 04 20'LST 2q8¢°C I-d X TS
BS6'S1 P2 £€9°T6T 200921 PI L6V 2q6L°61 °P ¥8°C0T q406'69C aorc ¢4 X I-S
98¢l 956°LTT P809I1 P 6LV °P Ir'81 Jee8cel 99 86765C P261'T d X 1I-§
POTII 3 €9°691 305°L01 Iory JLEL] 8 LS0L] 9.LCOLT PZI'T 1-d X -8

SIdN TeISUTAl X Ssurdeds jue[d
BIESI B01°86¢ B EETHI BITS €190C e 11p2C B 1L06T BLOT ¢4 X 70
q86'Cl J£9°¢6T 90 1<I qe c1°¢ 29 9¢°61 qe 1TLIT qELTST 96£7T d X TD
2¢6'11 LT LYT 200101 208'v 26981 P2 $6°S61 q LS EvC qIv'T -4 X 70
BTG q6£91¢ 9 00°6C1 qe p1°¢ qe £8°61 qe ee'61eT qe8I'yLT 99%'C ¢d X 1-D
29 1LTH P ETYLT 2¥6'9T1 256y 2£6°81 29 $8°661 qe 84°89¢C qvreT ¢d X 1D
P 1601 S I6'1ET P L9801 PySP PTYLT P £E 081 qe £9'v9C 21TT I-d X 1I-D

AdN [BIRUIA X SIBAD D
ECEYI B GLT8E BTTVEL LRSS BCLT B 6 ¥ET B 11°08C 69T £S X T
P 6S°T1 q0.L°¢6C P9l q00'S 986l q08°¢CIT qe ST'SLT qzsT S X TO
0q6TEl I LSTTT 99 ZL et d6LF P-4 6881 JL6681 qTI'EsT PSTT I-S X 20
q999°¢1 q66'€6T q¥8vel q9z1°'s 29 El6l q£5°61T qe ye'TLT 2 TY'T S X I-D
PT9TI q00'16C P2 #¥'0T1 2E8'F PO Ly81 dELlel q97'9¢C Po€eT ¢S X D
Po 68°CT dLSLET 2 £€601 289 P L181 QpT881 qe v1°19¢ P2 97T .S X I-D

Ssuroeds JUB[d X SIBAD[)

-BU suo} ) 3 (ud) (o) (3) ®) SJUIW)BAL |,

ued
.- Juerd JySom . Aed REIEITN AT q)duag Y Sroam I dom m._ﬁao 10 ‘0N
PIPIA SPPULINY S[PUIdY 1431oM S[PWIY UoISUdWIp I8 a2 paysnyu) 183 paysn s1aRIRYD
1002 uoseag

L00T JO u0seas 3] FuLINp ‘UI0d 132A18 Jo sIdjdeIe syusuodurod sy pue
PPIA U0 ‘SIOZII9) MJN [e1ourt pue sSupeds jueld ‘saeAn|nd 01 {5.10J08] 00413 Y} J0J UONIBIFNUI IIPIO-)SILf [} JO $3199139 *q-8 dIqeL



ALEXANDRIA SCIENCE EXCHANGE JOURNAL, VOL.31, No.1JANUARY-MARCH

88

“AN1qeqo1d JO S[9A3] 5070 18 153 (I'S ] PASIASI SuIsn qualaIp ApuBOYIUSIS 10U 2JE S}O9JJ2 UOHOBINUI-IOPIC PUODIS 3 JO SUBAW J0 dnoid ojqeredwod e ulim ‘() 121)3] SWES 24) AG PIMO[[OF SIN[BA

egyL] B LY 10V B /9G] e8LS ©80°Z¢ 287087 vGLELT epLT ¢I X €S XT0
qe[Q'L] q 1£69€ qe §'§<| B [6°S p-esTIT qe L€€0T ®OCIST 89T d X ¢S XTO
81 96¢1 P2 66°1¥€ 99 0$TE1 ¥poIs 39661 985481 BETIST B 65T "4 X €S X<ZT0
PO 1851 P2 0S°1¥€ 2 ZI€E1 p-q 8¢S 3q¢861 qe LIt B 00°0LT RGCT €4 X TS XTO
99 ZH'91 3998°01¢ P2 £8°6T1 pP-ai1¢s e L9117 qe €107 ® 19°¢€97 e /b Zd X TS XD
Y3 1€l U4 §5°262 ap £€°0T1 8691 3¢e9r q 05781 ®0S LT B gCT -4 X TS X 7D
RILPI I €5°LLT op £8°0T1 FpIrS P L1961 q 57681 BLI'6ET 209T CdX 1'SX 1D
PO 10791 W OLELT 8-2 L9El1 ) $8Y Jo €881 q8¢°€81 e PP 6IT RIST 41X 1I'SX 1D
Sy o'yl f18¢°ss 81 L9201 hzyy S1L1°81 q 8¢ v91 B /99T eTye -1X 1S X I-D
SgLel 59 1$749¢ q05°9¢<1 e ILS -8 760 qe 6£°00Z e O[T ® 19T ¢4 X ¢S X 10
p6ISI M ETHIE 99 £8°Z€1 P-q49¢'S qe 86°1¢ q19°¢61 E 66°6£C ®7$T 14X €S X 1D
qeLel UJ L8162 P LOPII U-0 L8 Fpvel qe §S°L1T © by pET 2 61T -4 X €S XI10
PO OL'S] 3p 18°¢€S 99 L9°TE] pP-qzEs e 6.'07 q08 161 v 60'92C v 66T ¢4 X €S XZTO
5P 0TS U3 8887 99 £€8°0€1 CIE TAIN qe 86'1C q 98981 e 81T BTy 1 X TS XTD
q0¢°Tl 1182 31 ££°L01 ypy P ST6I CqESTILl B LE9IT eyT -1 X TS XZD
M 8I°SI FP6ILIE P2 0$°LT1 8-p oS -8 1907 qL6581 eOCLIT B 6pT edX IS X 10
3p €761 Wz 1LT 200 LI Fyzsy 20061 q€0°6L1 LEIKA T4 LR ZdX 1S X 1D
S L0vE Fssvpz 83 05°501 fsry FpLU6l qFr P91 e $9°ZIT B 497 I X 1S X 10D
MdN [BISUIN X S3UIoRdS JUR[ ¥ SIBAIN)
(@) 3) (w2) () 3) (3) $IUBUNEALL
Juerd
L BY 5U0) - yuerd . 1ed Jajpmei(] 3us ySam aed W Som oo 10 ON
PRI spuIay JYSIIM SPIILIDY JYS19M S]PILIY] uolsudwIp ey pa»snyun JB3 paysny sIapoRIBY)
900T uoseay

9007 JO SUOSEIS Y} FULINP “UI0D J39MS JO s1YdRIEY sjuauodwod )1 pue pRIk
U0 ‘SIOZIMAY SN [vouru pue sgupeds jueld ‘SIBANND 91 {S10)0E) 30113 Y3 10} UOIILINUI JIPIO-PUOIIS Y} Jo S19JJq "e-¢ dqe L



89

Zohair Mahmoud Mirdad: Influence of Cultivars, Plant Spacings, and Mineral NPK Fertilizers Application on Vegetative Growth. ..

“A111qeqoxd JO SPPA] SO'( 18 153 "(1°S 7T PASIASL SUISN JUdIIIP APUESLIUSIS JOU 1L S19IJJ UOHIBIUI 1PIO—~ PUOdIS AP JO sueaw jo dnosd aqesediios B unpim *(s) 19119] wes Y1 G pano||of SAN[eA

©/89] e C6'PTh v i9/G] ®6o'¢ ®LT1T B CTOPT R ZTTIE B Q0C €d X €S XTD
¥-3 £0°ZI q L0'89¢ q 0021 Qe sES RCT I B {1 0vT P-9 0T 192 -q 8¥'C 4 X €S XTD
-2 €311 29 £T'GSE 100°€01 350s pP-a5L61 -2 60°L1C 20001T q48$T I-dX €S XD
59 80'v1 29 €6'19¢€ 29 00°LE]T qor's qe 05°02 9q §$'p7T Qe €0°€6T 24 L§T €4 X TS XTD
5-917°¢1 321916 3p L95TI -q 8IS 322681 PO £¥'812 P-® $0°L9T -qsh'T 74X TS XD
U3 LY 1T 467122 (1998 us pLy 3-p1v81 U3 0t'S6l P-9 €629 94 65T -4 X TS X 7O
€86'S1 3-05p°18T PO £€T€1 3P 06T 28670 Y4 257102 P-q L8°99C q¢epe ed4X 1-S X 1D
q09'¥1 fgz17e 3p 05'5TI 3y L8'F 8-p 7681 4 L0°€61 Sp TLYET UyP €TT 4 X 1S X 1D
o LTI N 66851 Y3 €CELL Y3 79y Y3 Z6L1 1ZE6L1 P-qLLLST 4307 -<dX I[-SX 1D
B 1591 3p p9°STE 29 05'5€1 29 1TS Qe 0¥'0T qe 00°SET -8 91°06C 9-q 8T 1 X €S X 1D
P2 1T€1 P To10€ g1zl 29 6Z°S J-p £8°81 1065112 P-q £8'99¢C -q 84T 4 X €S X 1D
qLTIl s 09°¥9T Sr61°L11 3-2 88y Y-3 L1'81 Y-} 00002 P-4 £0°092 y-087C -4 X €S X 10
qQzTlyl PO 0L'SEE PO €8 1€1 P-q81°s P-q5L61 8-p 78907 P-4 £7°65C 8-qovC C4X €S XTO
Fpseal 3 L¥'98C FEXI 44| 3J 68°F 3-p Zy81 yzTesl P-q96L°L5C 3-q0¥'T A X TS XTO
u3 611 1 #8705 4 L1°L01 W Shy Y3 sz Ll 1L1°6LI -2 01°1SC U2 07T I<dX T8 XTD
B E€6S 3P T8L6T 8219611 b0 5-q £¢°61 42 L1'0T P-e v6'TLT pP-a6r eI X IS X ID
P 95Tl fizoyee 14 L9901 us 1Ly 8-2 €C'81 Us 7L v61 2-8 41 18T ys gl 4 X 1'SX 1D
19001 ¥ 827081 LL9101 g} 4 £891 168°¢91 o LLT8T yFS1°T -4 X I-S X 1D
MdN JeIdUN X mdﬁomam wed X m._m>_:sU
(3) [6)) (m2) (un) 3) 3) sjudweaL |,
ey suo}
! < S1otas - Juerd .- 183 3Y3oM 1913urelq y3sud] YT FIEYN 1yBram 1 Juepd saea jo oN
PIA ST A BV IEXYESEL REY | S[PUIY UOISUdWIp Jejy I8 paysnyuy  JIed pasSny s1d)dRIBD)
L00T uoseay

L00T JO SUOSEDS Ay} SULINP “UI0I JIIMS JO sId)drteyd sjuauodwod sy pue pPRIL
uo ‘SIdZIMNI3) AN [erRurm pue sfuneds jue(d ‘sieag[nd ‘a°1 $10)28J A} ) J0J UONIBIINUL JIPJO-PUOIIS Y} JO $)JJT ° ¢-6 dqeL



90 ALEXANDRIA SCIENCE EXCHANGE JOURNAL, VOL.31, No.1JANUARY-MARCH

was the combinations among cultivar "Merit" with 35
cm plant spacings and using the NPK fertilizer at the
rate of 300-150-225 kg. N-P,0s-K,0 ha™., during the
two growing seasons. Such results reflected generaly
that the used hybrids of sweet corn reflected high
responses to the wide spacings between plants and
application of mineral NPK fertilizers at high level.

Kernelsquality parameters:

The results of the main effects of the used three
factors; i.e., two cultivars, three plant spacings and three
levels of mineral NPK fertilizers; on the kernels quality
parameters as presented by total soluble solids, kernel
dry matter content, sucrose and starch; during the two
summer seasons of 2006 and 2007, are shown in Table
10. The results illustrated generally that the
comparisons among the mean values of each the three
studied main factors for al the studied kernels quality
parameters reflected significant differences, with few
exceptions, in both growing seasons. Regarding the
comparisons between the two cultivars mean values of
the kernel quality parameters, the results indicated that
cultivar "Challenger" was the best cultivar, which gave
the highest significant mean values for total soluble
solids and sucrose contents, in the two seasons.
Meanwhile, cultivar "Merit" gave the highest significant
values of kernel dry matter and starch contents in the
first and the second seasons. These results were in
general agreement with those obtained by Evensen and
Boyer (1986) for starch and sucrose; and Kleinhez
(2003) for soluble solids; who found that the contents of
these compositions were significantly affected by
different cultivars of sweet corn. Doehlert et al., (1993)
found that lines of sugary genotypes of sweet corn
differed in their kernels dry matter contents, and
explained this result on the basis that sugary kernels are
attributed to a decrease in starch and phytoglycogen in
the endosperm.

Concerning the effects of plant spacings treatments
on kernels quality parameters, the results indicated
generally that cultivated at widest spacings (35 cm)
significantly increased all kernels quality components
than cultivation at either 15 or 25 cm, in both years.
Since, using spacing between plants at 35 cm resulted in
the highest mean values of total soluble solids, kernels
dry matter, sucrose and starch contents, in the two
seasons. These results seemed generally to indicate that
the used hybrids cultivars of sweet corn reflected higher
responses for these constituents at widest spacing.

The results of the effects of the main effect of
mineral NPK fertilizer on the kernels quality parameter,
in Table 10, illustrated generally that application of
NPK in successive amounts up to 300-150-225 kg. N-

P,0s-K,0 ha', resulted in steady corresponding
increments on the kernels quality parameters; i.e., total
soluble solids, kernels dry matter, sucrose and starch
contents; in both growing seasons. The highest kernels
quality parameters were given by applying mineral NPK
fertilizers a the highest rate of N-P,Os-K,0.
Concerning the kernels dry matter content, Michalojc et
al. (1996-b) found that N fertilizer application had a
little effect on dry matter content of sweet corn.
Concerning the starch content in kernels of sweet corn,
in the present study, seemed to disagree with that
obtained by Koteva (1995), who found that starch of
maize decreased by increasing NPK fertilizer rates. The
results of the sucrose content can be explained on the
basis that sucrose, which gives sweetness to kernels, is
dominant sugar and can be considered the responsible
factor for quality of sweet corn (Boyer and Shannon,
1983). It is possible, also, due to the fact that potassium
activates the enzymes involved in sugar biosynthesis
and helpsin translocation of sugars

The results of the first-order interaction effects for
the studied factors on kernels quality parameters are
shown in Table 11. The results of the interaction effects
between the two cultivars of sweet corn and the three
plant spacings illustrated generaly that using each
cultivar with increasing of plant spacings between
plants was associated with corresponding increases in
the averages of most studied kernels quality parameters,
in both growing seasons. These results suggested
generally that the used cultivars of sweet corn interacted
well at the widest spacings between plants, and gave the
most favorable performances for these parameters. The
results illustrated aso that the best interactive effect,
which gave the highest mean values of the two kernels
quality parameters total soluble solids and sucrose was
given by the combination between the cultivar
"Challenger" and the third plant spacing 30cm between
plants. The combination between cultivar "Merit" and
the spacing between plants at 35cm gave the highest
means values of kernels dry matter and starch contents,
in both seasons.

The results of the comparisons among the means
values of al the studied kernels quality parameters as
affected by the interaction effects between the cultivars
and the mineral NPK fertilizers levels, illustrated
generally that the two cultivars of sweet corn responded
significantly to increments of mineral NPK fertilizers
rates, in the two growing seasons. The results showed
that the interaction between cultivar "Challenger" and
the mineral NPK fertilizer at the rate of 300-150-225
kg. N-P,0s-K,0 ha™., gave the significant highest mean
values of total soluble solids and sucrose contents, in
both seasons. Nevertheless, the highest mean values of
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kernels dry matter and starch contents was given by the
combination between the cultivar "Merit" and
themineral NPK at the highest rate of N-P,Os-K,0,
during the two seasons of 2006 and 2007.

The results presented in Table 11 showed the first-
order interaction effects between the plant spacings and
minera  NPK fertilization on the kernels quality
parameters of sweet corn, during the two growing
seasons. The results indicated generaly that the
comparisons among the mean vaues of each kernel
quality parameter appeared to be significant, but with
different magnitudes, through both seasons. The best
interaction that gave the highest mean values of kernel
quality parameters was the combination between the
third spacing between plants at 35cm and the third rate
of minera NPK fertilizers (S-3 X F-3), in the two
Seasons.

Table 12 showed the second-order interaction
effects among the three factors cultivars, plant spacings
and mineral NPK fertilizers rates on kernels quality
parameters, during the seasons of 2006 and 2007. The
results reflected generally that the comparisons among
the mean values of al studied kernels quality were
found to be significant in most cases, in both growing
seasons. The highest significant mean value of each
total soluble solids and sucrose contents was given by
the combination among the cultivar "Challenger" with
the third spacing between plant at 35cm and the third
level of mineral NPK fertilizers at the rate of 300-150-
225 kg. N-P,0s-K,0 ha'.,, in the two seasons. On the
other side, the combinations among the cultivar Merit
with the plant spacing at 35cm between plants and the
mineral NPK fertilizers at the rate of 300-150-225 kg.
N-P,0s-K,0 ha'., (C-2 X S-3 X F-3) gave the highest
mean values of the kernels dry matter and starch
contents, during the two summer seasons. These results
means that the used hybrids cultivars of sweet corn
interacted will at the widest plant spacing and the
highest level of NPK fertilizers, and gave the higher
performances for these quality parameters.

REFERENCES

Akman, Z. 2002. Effect of tiller removing and plant density
on ear yield of sweet corn (Zea mays var saccharata,
Sturt). Pakistan J. Biol. Sci. 5(9): 906 — 908.

Akman, Z.1998. The effects of cultivars and sowing date on
yield and gronomic characters in sweet corn. Proceeding
of 2™ Balkan Symposium on Field Crops,16-20 June
1998, Novisod, Yugoslavia. p. 343-347.

Al-Solaimani, S G.; F S. El-Nakhlawy and G. M. Basahui.
(2009).Effect of irrigation water salinity, irrigation
interval and sulphur fertilizer rates on forage yield, yield
components and quality of blue panic grass(Panicum
antictotale L)Faculty of Metrology, Environment and Arid

Land Agriculture, King Abdulaziz University, Jeddah,
Saudi Arabia. 20: 113-135.

Amin, M.; A.R. Rehmatullah and M. Ramzan. 2006. Effect of
planting methods, seed density and nitrogen phosphorus
(NP) fertilizer levels on sweet corn (Zea mays.L.). J. Res.
Sci. 17 (2): 1-2.

Bauer, P.J. and P.R. Carter. 1986. Effect of seeding date,
plant density,moisture availability, and soil nitrogen
fertility on maize kernel breaking susceptibility. Crop Sci.
26. 1220- 1226.

Bhargava, S.C. and S.N. Saha. 1980. Physiological analysis of
the growth, development and seed yield of oil-seed
sesame. Agri. Sci .Camb.95:733-736.

Boyer, C.D. and J.C. Shannon. 1983. The use of endosperm
genes for sweet corn quality improvement. Pl. Breed
.Rev. 1:139-161.

Bremner, JM. 1965. Nitrogen availability indexes. In C.A.
Blact et al. (ed.). Methods of Soil Analysis. Part
2.Amer.Soc.Agron.9:1324-1345., Madison, Wisconson,
USA.

Chambi, J.Y. and B.R. Taylor .1986. Sesame agronomy in
south-east Tanzania. 1- Plant population and sowing
method. Exp. Agri. 22:243-251.

Chipman, EW. and D.C. MacKay. 1960. The interaction of
plant population and nutritional levels on the production
of sweet corn. Proc. Amer.Soc.Hort.Sci.76:442-447.

Cornin, D.A.and S.Smith. 1979. A simple and rapid procedure
for the analysis of reducing, total and individual sugarsin
potato. Potato Res .22:99-103.

CoStat Software. 2004. User's Manual Version. Cohort
Tusson, Arizona. USA. htti// www. Cohort.com ., info @
cohort. com.

Doehlert, D.C.; T.M. Kuo; JA. Juvik; E.P. Beers and SH.
Duke. 1993. Characteristics of carbohydrate metabolism
in sweet corn sugary-1) endosperms. JAmer. Soc. Hort.
Sci. 118(5): 661- 666.

Eltelib, H.A.; M.A. Hamad and E.E. Ali. 2006. The effect of
nitrogen and phosphorus fertilization on growth, yield and
quality of forage maize (Zea mays, L.). Agron.J.5(3):
501- 518.

Evensen, K.B. and C.D. Boyer. 1986. Carbohydrate
composition and sensory quality of fresh and stored sweet
corn. J. Amer. Soc. Hort. Sci. 111(5): 734-738.

Falivene, S. 1995 Improving the internationa
competitiveness of the processing sweet corn. Industry in
New South Wales, fina report, HRDC Project
VG227.htm.

Garwood, D.L.; F.J. McArdle, SF. Vanderdice and J.C.
Shannon. 1976. Post harvest carbohydrate transformation
and processed quality of high sugar maize genotypes. J.
Amer. Soc. Hort. Sci. 101: 400-404.

Hemphill, D.D. ; N . SManour ; J. Hart ; R.Dick; JLuna; J,
Selker; C.Milesand E . Marx . 1996 . Effect of N rate and
row spacing on sweet corn yield and residual soil N. A :
/Vegetable research 1996, Commercia Vegetable



ALEXANDRIA SCIENCE EXCHANGE JOURNAL, VOL.31, No.1JANUARY-MARCH 82

Production Guides, North Willamette
Extension Center :htm.

Jackson, M.L. 1973. Soil Chemica Analysis. New Delhi,
India, Prentice-Hall, India.

Jagtap, S.S.; R.T. Alabi ,and O.A Deleye. 1997. The influence
of maize density on resource use and productivity: An
experimental and simulation study. J. Afri. Crop Sci. .
6(3): 1- 15.

Keating ,B.A.;B.M. Wafula and R.L. McCown .1988.
Simulation of plant density effects on maize yield as
influenced by water and nitrogen limitations . Proceeding
of the International Congress of Plant Physiology,
February 15- 20., 1988. New Delhi, India . Society for
Plant Physiology and Biochemistry, New Delhi, India pp
1414.

Keating, B.A.; D.C.Gadwin and J.M.Watiki.1990.Optimizing
nitrogen inputs in response to climatic rist . In: R.C.
Muchow., and , JA. Bellamy (Eds) , Climatic risk in crop
production models and management for the semiarid
Tropics and subtropics. CAB International, Wallingford,
pp.329-358.

Kleinhez, M D.2003. Sweet corn variety trialsin Ohio : recent
top performers and suggestion for future evauations .
Horttechnology13 (4) : 711-718 .

Koteva, V. and |. Mikhov. 1995. Effect of fertilizer
application on the yield of grain maize grown without
irrigation in south-east Bulgaria. Rasteniev dni Nauki
32(9/10): 175- 180. (c.a. Field Crop Abst.50,3743).

Koteva. V. 1995. Effect of fertilizer application on the quality
of grain maize grown without irrigation in south-east
Bulgaria. Rasteniev dni Nauki. 32 (9/10): 181-183. (c.a.
Field crop Abst. 50, 3744).

Lana, E.P.1956. Effects of plant population and seasons on the
performance of sweet corn for canning. J. Amer. Soc.
Hort. Sci.67:460-467.

Lang ,A.L.; JW. Pendleton and G.H. Dungan.1956. Influence
of population and nitrogen levelson yield and protein and
oil content of nine corn hybrids . Agron.J. 48:284- 289.

Malik, C.P. and M.B. Singh. 1980. Plant enzymology and
histoenzymology. A Text Manua-Kalyani Publishers,
New Delhi.India

Marschner, H. 1986. Minera nutrition of higher  plants.
Academic press . court brace Jovanovich. publishers.
London.San Diego , New Y ork and Tokyo.p.673.).

Michalojc, Z; J. Nurzynski and JM. Kossowski. 1996-a.
Effect of nitrogen fertilizer application and harvesting date
on yield and chemical composition of sweet corn.Annales
Universitatis Mariae Curie-sklodowska. Sectio EEE,
Horticultura. 4:105-111. (c.a. Field Crop Abst. 50,4644).

Michaojc,Z; J. Nurzynski and JM. Kossowski. 1996-b.
Effect of nitrogen and potassium fertilizer application on
yield and chemical composition of sweet corn. Annales
Universitatis Mariae curie-sklodowska. Sectio EEE,
Horticultura. 4:95-103. (c.a. Field Crop Abst. 50,4645).

Miftahullah, H.A.; M.T. Jan A.Jan, and lhsanullah. 2002.
Yield potential of sweet corn as influenced by different

Research An

levels of nitrogen and plant population. Asian .J. Pl. Sci.
1(6): 631-633.

Modarres, A.M.; M. Dijak: R.l. Hamelton; L.M. Dwyer; D.W.
Stewart; D.E. Mather and D.L. Smith. 1999. Leafy
reduced stature maize hybrid response to plant population
density and planting pattern in a short growing season
area. Maydica. 43 (3):227- 234

Mullins, C.A. 2000. Performance of processing sweet corn
cultivars at selected spacings.Plateau Experiment station.
http IIbioengr.ag. utk. edu /Extension Prog/Vegetable/ yer
/veg Init Report 00/S performance of processing sweet
corn: htm,

Navarro, G.A.; L.M. Guerra;, T.F. Corpas and R.A.
Mayordomo. 1985. Maize, nitrogen rate and sowing
density. Agricultura, Spain. 54 (631): 110-113. (c.a. Field
Crop Abst. 39:4, 2609).

Nihayati, E. and S.Damhury. 1996. The effect of urea
fertilizer application dates and splits on growth and yield
of sweet corn cv, SD-2. Agrivita. 19 (2):51-56. Fakultas
pertanian, universities Brawijaya, Maang, Indonesia. (c.a
Field Crop Abst.50,4643).

Qikeh, S.0.; J.G. Kling: V.O. Chude and W.J. Horst. 1997.
Yield and N-use efficiency of five tropicd maize
genotypes under N levels (ed). Maize productivity gains
through research and technology dissemination: roc.5™
Eastern and Southern Agrica Regional Maize Conf.
Arusha, Tanzania. 3-June 1996. Cimmyt, Addis Ababa,
Ethiopia.

Park, K.Y.; Y.K. Kang; SU. Park, and H.G. Moon. 1989.
Effect of planting density and tiller remova on growth
and yield of sweet corn hybrids. Korean J. Crop Sci.
34:192-197.

Patel, SK; E.A. Hanlon, S.J. Houchmuth, and JM. White.
1988.Nitrogen and Potassium management studies for
sweet corn. Soil and Crop Sci. Flor. Proc. 47:142-146.

Peck, N.H. and G.E. MacDonald. 1973. Plant responses to
concentrated super phosphate and potassium chloride
fertilizer: VI. Sweet corn. New York State Agri. Expt.
Sta.Geneva Search: Agr. htm.

Peck, N.H. and G.E. MacDonald. 1989. Sweet corn plant
responses to P and K in the soil and to band-applied
monoammonium phosphate, potassum sulfate, and
magnesium sulfate. JAmer. Soc. Hort. Sci. 114(2): 269-
272.

Rogers, |.S. and G.J. Lomman. 1988. Effects of plant spacing
on yield, size and kernel fill sweet corn. Australian J.Exp.
Agric. 28 (6):787-792.

Shelton, W.R. and Harper, H.J. 1941. A rapid method for the
determination of total phosphorusin soil and plant
material. lowa Sate College, J. of Sci. 15: 403-413.

Steel, R.G.D. and J.H. Torrie, 1984. Principles and procedures
of statistics. 2™ ed., McGraw Hill Book Co. Inc.
Singapore, pp. 172-177.

Sukanya, T.S.; H.V. Nanjappa, and B.K. Ramach. 1998.
Growth parameters and yield of baby corn as influenced



Zohair Mahmoud Mirdad: Influence of Cultivars, Plant Spacings, and Mineral NPK Fertilizers Application on Vegetative Growth. .. 83

by varieties and spacing. Mysore J. Agric. Sci.32(4): 264-
268.

Tetio-kagho, F.and F.P. Gardner. 1988. Responses of maize to
plant population density. Il. Reproductive development,
yield and yield adjustments. Agron.J. 80:935-940.

Tosheva, E. 1995. Optimization of fertilizer application for
maize at different nutrient contents of leached cinnamon
forest soils.Rasteniev "dni Nauki" 32 (9110): 132-135. N.
Pushkarov Institute of soil Science, Agrochemistry and
Ecology, Sofia, Bulgariaa (ca  Field Crop Abst
.50,3742).

Wong, A.D.; JM. Swiader and J.A. Juvik. 1995. Nitrogen and
sulfur fertilization influences aromatic flavor components
in shrunken 2 sweet corn kernels. J. Amer. Soc. Hort Sci.
120(5):771-777.

Y odpetch, C. and O.K. Bautista. 1984. Sweet corn (Zea mays,
L.) as potential young cob corn Il. Fertilization and
population density. Philippine Agriculturist. 67(2): 121-
134. (c.a. Field Crop Abst. 39 :4,2653).

Zhong, S.L. 1998. Sweet corn varietal trial. AVRDC — ARC
Research Report. Fill://c\ Documents and setting \
Administrator \ Desktop\ sweet corn varietal trail. htm.



Zohair Mahmoud Mirdad: Influence of Cultivars, Plant Spacings, and Mineral NPK Fertilizers Application on Vegetative Growth. .. 101

A el
J gty (6 it sedl o OS5 N el el 5 481y 1 Olbluns y BloN1 W36
Z\.Ugmj\ 8yl 3:}#\3‘53\.«&\ ;..;}’:j\js\}'\.ijgﬁj

O3 0 3 gas paj

e 1 Sl SMalas s et ) wladl) e SLSYI
wd wadl) e oo doendl SMlas (Y- WOV o il
A ) ) o gl ) g it ) o F

PP RVUY WU VS (R P CU I WU PP 1 RS
by s SV e s e S0 ol SIS Saies
M 8 2y Jpasly ot sl Slis e IS Je 23
tay il ol s Sy & e DUt 2y 3 S
sl e IO

G otk 3, S5, s Of dele dday e & gl
S padl all Olial) b 18 cnSe Eo bl LSl
o SV sy el 3 ST A padl il
sl 35y (P Usd) syl (g 2l ol
S IR ATS (R QB - S A VP LIS AT
ol oS sy il g e e il OF Ll il
canall Ll b Sy J gastly (6 i) sod) Slis (laal 3
5345 Of st o 85 1 Sliad il el Jasls " mdlas”
5L 5 dag ) SN aal) dendl Jims 3545 o el ) dsloas
dshy I e I 2y S5, 55 ) lis

S o g ) O dale diany Lia S cSs
cliall 7 Je o5t W ol g g W 5T 5V e
CUIRE TP PANES Lot pliszal OF o dur gyl
bl CST A Gl el e 6 e el [ el
Ay e I b g ) laall @) e

S I S B Vv SP rSN U R A F TR CIN v
ey slo VI alS0 aald) —el, I ol a3 Y.Ly
Gl aibie el lie G daalg BU LU sl )
o U5 AU A s O Bldy s sl dy el 3L pLad)
st S (G — pdlis) & S 3,00 e ki
Gt e Yo Yo —V o) dely 5 bl MWy (i e
S A g al) d ) e Ol g Oy (UL
T Voo Y v VAL (paemlin ) she B (e )
Sl T =08 =0 =S Yo-ye.-v..
el Slio Jo sy (g A NI s IS
— ol B, sae =Bl s —oldl ¢ Ly (s
U Sy J gl Slisy (81,5 L sl el adl
Osty 580 05y —aL S 05—l (01381 sas)
=S o 05y S b S s (Y
OB [ gl IS J sl — 1S /01 S S gt
iU sl el Al L) B ) Sl $IST,
A Sl Sl Gy Sl o IS e b 52— )
PN - SN ([ S W DS /N N (- S R PO |
gl polis e 31,V s 1) BLEYL (2 p 5 S
£ lsd) ) s A
el ey LS i i)l Slelad) aena psi)
Olalas ey o (D S 20y ey o ased

Yo=Y\



