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ABSTRACT 
The aim of this investigation was to study the effects of 

two different cultivars of sweet corn (Zea mays var. 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 a varity of maize, but, 
it differs from all 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 

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 
all 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 several 
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 slightly 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 mineral 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 several 
investigators such as Yodpech 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 all 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 on yield 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 sweet corn. 

MATERIALS AND 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 all 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-P2O5-K2O 
ha-1. 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), calcium superphosphate (15.5% P2O5) and 
potassium sulphate (48% K2O). 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. The mineral 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 
(1973).   



 
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 4.59 80.9 S.L 

15-30 2.59 2.84 94.5 S 

Table 2. Average chemical analysis for soil samples from field experiment of the two  seasons 
of 2006 and 2007 

Depth
(cm) 

O.M 
(%) 

pH EC
dSm-1 

N 
Mg/l 

P 
Mg/l 

K 
Mg/l 

Ca 
Mg/l 

Na 
Mg/l 

Mg 
Mg/l 

Cl 
Mg/l 

SO4 

Mg/l
HSO3

- 

Mg/l 
0-15 0.526 7.85 0.75 0.19 0.18 0.37 0.96 0.98 1.89 1.41 0.94 2.1 

15-30 0.585 7.7 0.67 0.18 0.19 0.3 1.07 0.75 0.9 0.54 0.62 1.21 

Table 3. Average chemical analysis for irrigation water of the two seasons of  2006 and 2007 
SAR CO3

- 

Mg/l 
HSO3

- 

Mg/l 
Cl- 

Mg/l 
Mg+ 

Mg/l 
K+ 

Mg/l 
Ca++ 

Mg/l 
Na+ 
Mg/l 

EC dSm-1 pH 

3.6 10.4 13.6 65.5 0.5 1.51 5.6 6.25 2.56 7.8 

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; whereas, 
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-1, 
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 plants in the 
middle two rows in each experimental unit were 
harvested to determine the characters; number of ears 
plant-1, since, the total ears yield ha.-1; was estimated by 
weighting all harvested husked ears in each 

experimental unit, and then converted into tons ha.-1; 
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-1. 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-1 (g), which were used to estimate the 
kernels weight plant-1, then converted into tons ha.-1 to 
calculate kernels yield ha.-1 (tons). 

Kernels quality: 

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 
constituents 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 
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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). 

RESULTS AND 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 
Tables from 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-1 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 also that cultivar "Merit", 
significantly, gave the highest mean values of plant 
height, stem diameter and number of leaves plant-1, 
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 general 
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, generally, that the 
comparisons among the mean values of all the studied 
vegetative growth characters; i.e., plant height, stem 
diameter, number of leaves plant-1 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-1 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-1, 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-P2O5-K2O ha-1 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-1, 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 mineral 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 also 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-1, 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 generally that the cultivars 
responded well to fertilization by using mineral NPK 
fertilizers and gave the most favourable performances 
for all 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-P2O5-K2O ha-1 (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 
mineral fertilization (C-1 x F-3). Concerning the 
character number of leaves plant-1, 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 sweet 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-
P2O5-K2O ha-1) gave the highest mean value of plant 

height, in both growing seasons. The results showed 
also that the most favourable interaction that gave the 
highest mean values for the characters stem diameter, 
number of leaves plant-1 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-P2O5-K2O ha-1. 

Results in Table 6 reflected the effects of the 
second-order interaction among the two cultivars, three 
plant spacings and three levels of mineral NPK 
fertilizers on all vegetative growth characters, in the two 
experimental seasons of 2006 and 2007. The results 
showed generally 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 mineral NPK fertilizer at 300-150-225 kg. N-
P2O5-K2O ha-1. (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 mineral NPK fertilizer at the rate 
of 300-150-225 kg. N-P2O5-K2O ha-1., since they gave 
the highest mean values of the characters stem diameter, 
number of leaves plant-1 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-1 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 potential 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-1, 
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 
previously 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-1 and kernels yield; Zhong (1998) for ear 
length and ear diameter; and Mullins (2000) for ear 

weight and grain yield. 
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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-1 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-1.  

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 all studied characters appeared to be significant, in 
the two seasons. Since, the increments of the mineral 
NPK fertilizers levels were associated with 
corresponding increases in all studied yield and its 
components characters. Such results were in general 
agreement with the findings of many researchers such 
as Yodpetch 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 mineral 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-P2O5-K2O ha-1. 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-1, husked ear weight, unhusked ear 
weight, ear length, ear diameter, kernels weight ear-1, 
kernels weight plant-1 and kernels yield ha-1, 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-P2O5-
K2O ha-1., 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 generally 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 mineral 
NPK fertilizers at the rate of 300-150-225 kg. N-P2O5-
K2O ha-1., 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 all the studied 
characters; i.e., number of ears plant-1, husked ear 
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weight, unhusked ear weight, ear length, ear diameter, 
kernels weight ear-1, kernels weight plant-1 and kernels 

yield ha-1. 
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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-P2O5-K2O ha-1., during the 
two growing seasons. Such results reflected generally 
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. 

Kernels quality 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 all 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-

P2O5-K2O ha-1., 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 at the highest rate of N-P2O5-K2O. 
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 helps in 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 generally 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 also 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 all 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-P2O5-K2O ha-1., 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-P2O5-K2O, 
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 
mineral NPK fertilization on the kernels quality 
parameters of sweet corn, during the two growing 
seasons. The results indicated generally that the 
comparisons among the mean values 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 mineral 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 all 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-P2O5-K2O ha-1., 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-P2O5-K2O ha-1., (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. 
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