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ABSTRACT

Two field experiments were carried out , in a newly
reclaimed calcareous soils, at the Experimental Farm (at El-
Noubaria) , Horticultural Research Station , Ministry of
Agriculture and Land Reclamation, during 2004 and 2005
summer seasons .The objective of this investigation was to
study the effects of three different sweet corn cultivars
(Basin , Challenger and Shimmer) ,three different plant
spacings (20 , 25 and 30 cm between plants) , and their
interactions on vegetative growth , yield and its components
, kernels quality , and chemical compositions of leaves. The
obtained results indicated generally that the evaluated
cultivars varied in their performances for some vegetative
growth characters , and most of the studied characters of
yield and its components , kernels quality and leaves
chemical contents , in both summer seasons . The best
cultivar that gave the highest values for some of the
vegetative growth characters , and most of the studied yield
and its component characters was Shimmer ,during the two
seasons .Also , cultivar Shimmer was the best in kernels
guality parameters;.i.e.,reducing sugars ,total sugars ,starch
and carbohydrates contents ; in the two seasons ; and it was
the best one for the sucrose content , in the second season
.Cultivated sweet corn plants at 30cm, significantly,
increased stem diameter , number of leaves plant “and dry
weight of leaves ; yield character and its components, with
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only one exception ; and all kernels quality characters .
Increasing the plant spacing was associated with
corresponding increments in leaves contents of N,P and K
percentages .The widest spacing, at 30cm, with each of the
three cultivars resulted in shorter plants , thicker stems ,
more number of leaves plant?, higher weight of dry matter
leaves ;and increased the averages of all the studied kernels
quality components, in the two seasons .Such interaction
treatment reflected the significant highest values of N and K
percentages, in both seasons . The interaction between either
the cultivar Shimmer or Challenge ,and the spacing between
plants at 30cm was the best treatment combinations for the
most studied yield and its components characters, in the two
growing seasons.

INTRODUCTION

Sweet corn (Zea mays var. rugosa, L .) is a member of
Poaceae (Grass) family . It differs from all other types of corn ,
because it produces and retains large amounts of sugar in the kernels
(Walter ,1991) ; since , 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 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 . The edible
tender immature kernels is now used for human food in a cooking
ingredient in salads, as a more traditional side food because of its
unique taste and high nutritional values , for livestock food and as a
row material in industry .Whereas, in Egypt, this untraditional crop
has still not getting commercial importance , mainly due to lack of
enough information concerning suitable cultivars , cultivation
practices , good market practices and 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 cultivar management practices are more
important and essential for the production of satisfactory crops .
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Factors influencing the productivity of sweet corn and maize are
numerous and include environmental conditions, cultivars characteristics
,s0il management practices 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
plant population density and cultivar characteristics ( Patel et al ,
1988 ).

The influences of the different cultivars, at the different plant
population densities ,concerning yield and quality of sweet corn and
maize were studied by many researchers such as Yodpetch and
Bautista (1984) ; Bauer and Carter (1986) ; Rogers and Lomman
(1988) ; Falivene (1995) ; Jagtap et al (1998) , 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) ; New York Vegetable and Cultural Practices
(2000) and Amin (2006) ; who found that grain yield of sweet corn
was also increased .However , the used cultivars differed from one
another in their responses to plant population densities. Moreover
Lang et al (1956) and Keating et al (1988 ;1990) reported that the
optimal density for maximum vyield of maize increased as nitrogen
supply improved.

Numerous investigators 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 resulted in 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 , ears 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 density 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)
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reported that the effect of row spacings on yield of sweet corn
tended to be slightly greater at wider spacing ; but , the effect of
spacing 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 .

The main objective of the present investigation was to study the
effects of different cultivars , plant spacings and their interactions on
growth, yield and its components , kernels quality and on some
leaves chemical components of sweet corn .

MATERIALS AND METHODS

During the summer seasons of 2004 and 2005 ,two field trials
were carried out in the Experimental Farm (EI-Noubaria),
Horticultural Research Station ,Ministry of Agriculture and Land
Reclamation, The experimental site belongs to the newly reclaimed
calcareous soils irrigated by the surface irrigation system .Prior to the
initiation of each experiment , soil samples from the upper layer of the
experimental site to 20 and 20 — 40 cm depth were collected and
analyzed according to the methods outlined by Page et al,(1982) and
Klute ,(1986) . Results of the analyses for some chemical and physical
properties are given in Table 1. It was a deep sandy clay loam and
with a medium permeability ; and well drained

Table 1. Some chemical and physical properties of the

experimental sites in the seasons of 2004 and 2005.

Seasons 2004 2005
Characteristics 0-20cm | 20-40cm| 0—-20cn 20-40cm
Ec;dsm™ 1.52 1.85 1.75 2.05
pH(1:2.5s0il:water) 8.25 8.19 8.15 8.10
OM ; % 0.55 0.39 0.45 0.35
CaCOg3; % 26.5 28.05 28.20 29.35
Nos+ NH.mg kg™ 39.80 48.50 30.28 33.51
NaHCOs;-P;mg kg ™ 13.30 10.65 12.12 11.52
Exch- K ,mg kg ™ 385.50 320.50 325.50 298.50
Sand % 85.5 84.30 83.5 85.3
Soil texture class SCL SCL SCL SCL

SCL = Sandy Clay Loam
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Each experiment contained nine treatments representing all
possible combinations of three cultivars of sweet corn (Basin,
Challenger and Shimmer) and three different plant spacings (20,25
and 30cm between plants) .The used experimental layout was a split-
plot system in a randomized complete blocks design (RCBD) with
three replications .The used cultivars were arranged as the main plots ,
and spacings between plants were considered as the sub-plot .Each
sub-plot consisted of four rows 4 m long and 60 cm wide . A guard
row was left without planting to separate each two adjacent sub-plot
.The same experimental steps were conducted in the first season of
2004 and in the second season of 2005 .

Seeds of the three cultivars of sweet corn were, directly, planted
on one side of the row at the used plant spacings (20,25 and 30cm
apart) on May 15, 2004 and June 1, 2005. The mineral N,Pand K
fertilizers in the forms of ammonium nitrate (33.5% N), calcium super
phosphate (15.5% P,0s) and potassium sulphate (48%K,0) N and 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 agro-
managements for sweet corn production were followed .

During the growing seasons, required data were recorded. At
tasseling and silking stages (after 35 — 40 days from planting time) ,
ten plants were, randomly, selected from the central two rows of each
sub-plot to measure the studied vegetative growth parameters as plant
height (cm) stem diameter (cm), number of leaves plant®and dry
matter content (%).At the harvesting stage (after 70 days from sowing
date, in the milky immature kernels), when the kernel moisture
content was75-80% (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 of  yield and yield
components, kernels quality in addition to the chemical compositions
of leaves. All the harvested husked ears were allocated to determine
total ears yield fad.™ and number of ears plant™ .The total ears yield
fad.™ was estimated by weighing all harvested husked ears in each
experimental unit and then converted into tons fad.™; and the total
number of harvested ears from each sub-plot was divided by the
number of the harvested plants to estimate the average number of ears
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plant™.Ten harvested ears from each 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 chosen
to estimate the average of unhusked ear weight (g), net weight of ear,
after removing the husks and shanks .The kernels were separated by
cutting from the cobs of the five selected ears and weighed. Then, the
weight of the kernels were divided by the five randomly ears to
estimate the kernels weight ear™(g), which were used to estimate the
kernels weight plant™,and then converted into tons fad.to calculate
kernels yield fad.™.

The kernels quality were expressed by the grains constituents
from dry matter , reducing sugars ,total sugars ,sucrose ,starch
,carbohydrates and total soluble solids (T.S.S %). Immediately after
harvesting; kernels of the collected ears samples ,as previously
mentioned, were bulked for each sub-plot and then kernels samples
were randomly taken to determine the kernels constituents of sucrose
total sugars, reducing sugars, starch, carbohydrates, total soluble
solids, and dry matter content . Total soluble solids percentages
readings were taken, after extracting of the kernels juice ,by a hand
digital 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 , reducing sugars , total sugars ,starch and
carbohydrates analyses .Determination of sucrose and reducing sugars
concentrations (mg.g™dry weight of kernels) was conducted as
outlined by Cornin and Smith (1979) .Total sugars contents were
obtained by the summation of the reducing sugars and sucrose.
Phenol sulphoric acid method, proposed by Malik and Singh (1980),
was used to determine the starch content in grains .Total
carbohydrates content was obtained by summation of the total sugars
and starch contents .A random sample of leaves of sweet corn plants
from each sub-plot were collected ,washed with distilled water ,oven
dried at 70°C to a constant weight ,and then ground in order to
measure the chemical N,P and K compositions . The concentrations of
N,P and K contents in sweet corn plants leaves were determined on
the basis of dry weight as illustrated by Evenhuis and Dewaard
(1980).
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Appropriate analysis of variance of experimental data was
performed (using CoStat Software program of analyses ,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 and plant
spacings , and their interactions on vegetative growth , yield and its
components characters ,kernels quality and leaves chemical
composition of sweet corn plants, in the two summer seasons of 2004
and 2005 , are shown in Tables 2, 3 ,4 and 5.

Vegetative growth characters

The results of the main effects of the three different cultivars
(Basin ,Challenger and Shimmer) of sweet corn and the three plant
spacings (20,25 and 30cm) on vegetative growth characters ; plant
height , stem diameter ,number of leaves plant™ and leaves dry matter
percentage ;are shown in Table 2 .The comparisons among the
cultivars means of the characters number of leaves plant™and leaves
dry matter ,in the first season and plant height and number of leaves
plant™ in the second season appeared to be significant .The previous
mentioned results were in general accordance with those reported by
many researchers such as Akman (1998) and Zhong (1998) for plant
height ; and Mullins (2000) for plant height and stem diameter , who
found that the cultivars of sweet corn varied in the mentioned
characters .On the other hand ,the results showed that the differences
among the three sweet corn cultivars for the characters plant height
and stem diameter , in the first season ; and stem diameter and the
percentage of leaves dry weight in the second season , were found to
be insignificant .Which seemed to agree with the finding of Khan et al
(2002). The results showed also that cultivar Shimmer ,significantly,
gave more number of leaves plant® during two growing seasons,
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Table 2 : Effects of different cultivars , plant spacings , and their
vegetative growth characters of sweet corn, during
the seasons of 2004 and 2005.

interactions on

Seasons 2004 2005
Characters Plant Stem No.of Leaves Plant Stem No.of Leaves
height diameter Ieave_? dry height diameter Ieavei, dry
Plant matter Plant matter
Treatments (cm) (cm) (%) (cm) (cm) (%)
Cultivars
Basin (C-1) 11444a | 252a 10.81b 23.48 b 112.63 c 2.64a 8.85b 24.08 a
Challenger (C-2) 11457a | 240a 11.78 ab 23.96 b 121.55b 22la 9.33 ab 24.74 a
Shimmer  (C-3) 130.18 a 2.34a 12.37 a 25.10a 136.00 a 251a 10.18 a 24.18 a
Mineral NPK
fertilizers (kg fad™)
20 (P.S-1) 131.30 a 2.11b 10.81b 20.99c 133.43 a 1.99 b 8.22 b 2240 b
25 (P.S-2) | 116.94b 2.28b 11.74 ab 23.65b 121.76 b 2.28b 9.70 a 23.88 b
30 (P.S-3) | 11096 b 2.87 a 12.40 a 27.90 a 114.99 b 291a 10.44 a 26.73 a
Cultivars x mineral
NPK fertilizers
(C-1)x(P.S-1) | 130.00 a 2.22 a-C 9.67 C 20.38 e 122.61bc | 1.85b 7.56 e 20.87 d
(C-1)x(P.S-2) | 109.44b 2.52 a-c 10.83bc 21.07 e 11494 c 2.43 ab 9.44 b-d 24.74 bc
(C-1)x(P.S-3) | 103.89b 2.81 a-c 11.94 ab 28.98 a 100.33d 3.10a 9.57 b-d 26.64 ab
(C-2)x(P.S-1) | 130.83a 2.01c 11.45 a-c 20.17 e 137.67 a 2.09b 8.11 de 24.27 b-d
(C-2)x(P.S-2) | 11055b 2.22 a-c 11.67a-c | 24.14cd 117.22 ¢ 2.14b 9.22 b-d 24.58 bc
(C-2)x(P.S-3) | 102.33b 2.97a 12.22 ab 27.57 ab 109.78 cd | 2.41 ab 10.67 ab 25.38 a-c
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22.07 cd

(C-3)x
(C-3)x

130.83 a 2.09 bc 12.72 ab 25.73 bc 133.11ab | 2.27b 10.44 a-c

(P.S-1) [ 133.06a | 2.09bc_ | 11.32ac | 22.42de | 140.00a | 2.05b 9.00 cd
(P.S-2)

22.32 cd

Values followed by the same letter (s ), within a comparable group of means ,
are not significantly different , using Duncan’s multiple range test at 0.05 level

increased leaves dry matter content, in the first season ; and gave the
highest mean value of plant height, in the second season .Concerning
the main effect of the different plant spacings on vegetative growth
characters, in Table 2, the results illustrated, generally, that the
comparisons among the mean values of all studied vegetative growth
characters of sweet corn plants appeared to be significant ;but with
different magnitudes ,in both growing seasons.The narrowest spacing
between plants (20cm) reflected the significant height mean
value; i.e., the tallest plants ;of plant height, in the two seasons. This
result seemed generally to cope with the findings of Akman (2002)
and Miftahullah et al (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), on sweet
corn ; and Jagtap et al (1997) on maize, found that the tallest plants
were obtained at low density ; while ,the shortest plants were obtained
with the highest population density .Park et al (1989) reported also
that increasing plant densities resulted in increasing plant height of
sweet corn and then declined . On the other hand , the result
concerning plant height did not agree with that reported by
Faiguenbaum and Olivares (1995) ,who found that population
densities of sweet corn plants did not have significant effect on plant
height . Nevertheless ,using the widest spacing between plants (30cm)
gave the significant highest mean values for stem diameter ,number
of leaves plant*and dry matter of leaves . These results were in line
with those obtained by Amin (2006) , who found that increasing seed
density, significantly, reduced plant growth characters of sweet corn.
However, Mullins (2000) found that population densities did not
reflect any significant effect on stem diameter of sweet corn plants .
As for the effects of the interactions between cultivars and plant
spacings on the vegetative growth characters are illustrated in Table 2.
The results reflected, generally, some significant differences among
the mean values of treatment combinations in all the studied
characters ,with different magnitudes ,during the two seasons
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.However ,in this respect, Mullins (2000) on plant height and stem
diameter of sweet corn and Khan et al (2002) on plant height of
maize, reported that using the interaction between plant densities and
cultivars on their studied characters appeared insignificant . The results
illustrated, also, that wide spacing between sweet corn plants
combined with each cultivar resulted in shorter plants , thicker stem ,
more number of leaves and weight dry leaves .On the contrary ,
increasing the plant population (narrow spacings between plants)
combined with each cultivar from the tested cultivars caused
increases in the mean values of plant height character and decreases in
the mean values of stem diameter, number of leaves plant™and leaves
dry matter ,in both growing seasons. The favourable treatments
combination between cultivars and plant spacings that gave the
highest mean values for the vegetative growth characters were the
combinations between cultivar Shimmer with 20cm between plants,
cultivar Challenger and 30cm spacing ;cultivar Shimmer with 30cm
spacing and cultivar Basin with 30cm spacing; for the characters plant
height ,stem diameter ,number of leaves plant™and leaves dry matter,
respectively, in the first season .In the second season ,the best
combinations that gave the highest mean value were, cultivar
Shimmer with 20cm spacing for plant height and cultivar Shimmer
with the 30cm for the characters stem diameter , number of leaves
plant™ and leaves dry matter .
Yield and its components

The results concerning the effects of the two studied factors; three
cultivars of sweet corn and three different spacings, and their
interactions on the characters of yield and its components , in the two
growing seasons , are presented in Tables 3-a and 3-b.

With respect to comparisons among three cultivars of sweet corn
for yield and yield components characters , the results illustrated
generally that the comparisons among the mean values of the studied
characters reflected significant differences, with different magnitudes
,in most cases ,in the two growing seasons .In the first season, the data
showed that the differences among the mean values of the number of
ears plant® husked ear weight , ear length ,ears yield fad. and
kernels yield fad.*were not high enough to be significant. However,
the comparisons among the mean values of the other three characters;
unhusked ear weight , ear diameter and kernels weight ear™*;:appeared
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to be significant. The cultivar Shimmer gave significant higher mean
values for the characters unhusked ear weight ,ear diameter and
kernels weight ear™, than those of cultivar Basin. On the other side ,in
the second season ,the results concerning the values of the characters
number of ear plant®, unhusked ear weight, ear diameter , kernels
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Table 3-a : Effects of different cultivars and plant spacings , and their
interactions on yield and its components characteristics of sweet
corn, during the season of 2004 .

Season 2004
Characters No.of Husked ear Unhusked Ear dimension Kernels Kernels Ears
ears weight era weight yield yield
weight Length Diameter ear
lant- (cm) (cm) tons fad-1 tons fad-1
Treatments plant-1 © © (9) ( ) | (tons fad-1)
Cultivars
Basin (C-1) 2.44 a 217.09 a 163.89b 17.17a 4.00b 92.89 b 5.77 a 13.50 a
Challenger (C-2) 2.48 a 236.33 a 194.89 a 18.05 a 4.68 a 118.55a 724 a 14.99 a
Shimmer (C-3) 2.40 a 242.41 a 198.05 a 18.22 a 4.72 a 111.55a 8.81 a 1492 a
Mineral NPK fertilizers
(kg fad?)
20 (P.S-1) 2.19b 203.44 c 173.05b 16.94 a 3.75¢c 92.55¢c 6.43 a 14.20a
25 (P.S-2) | 254a 226.16 b 176.94 b 17.61a 4.34 b 106.55 b 6.83 a 14.66 a
30 (P.S-3) | 259a 266.23 a 206.83 a 18.90 a 5.30a 123.89 a 6.56 a 14.66 a

Cultivars x mineral
NPK fertilizers

(C-3)x(P. 243 a-c | 240.00a-c | 197.50 bc 17.83 a 4.80 b 113.67 bc | 7.03 ab 14.82 a

(C-1)x(P.S-1) 2.00c 187.78 d 151.67d 16.50 a 3.67d 85.00 d 535b 11.80 a
(C-1)x(P.S-2) 277 a 213.49 b-d | 154.17d 16.83 a 3.93 cd 91.00 cd 6.38 ab 15.07 a
(C-1)x(P.S-3) 2.57ab | 250.00 ab 185.83 bc 18.17 a 4.40 be 102.67 bc | 5.58 ab 13.63 a
(C-2)x(P.S-1) 2.37a-c | 204.76 cd 179.17 ¢ 16.83 a 3.90 cd 100.67 bc | 757 a 15.61a
(C-2)x(P.S-2) 2.43a-c | 225.00b-d | 179.17c 18.17 a 4.30 bc 115.00 b 7.07 ab 13.81a
(C-2)x(P.S-3) 243a-c | 279.24a 226.33 a 19.17 a 5.83 a 140.00 a 7.10 ab 15.56 a
(C-3)x(P.S-1) 2.20bc | 217.78 b-d | 188.33 bc 17.50 a 3.70d 92.00 cd 6.37 ab 15.18 a

S-2)

S-3)

(C-3)x(P. 2.57 ab 269.44 a 208.33 ab 19.33 a 5.67 a 129.00 a 7.02 ab 14.77 a

Values followed by the same letter (s ), within a comparable group of means
, are not significantly different , using Duncan’s multiple range test at 0.05
level .
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Table 3-b : Effects of different cultivars and plant spacings , and their
interactions on yield and its components characteristics of sweet corn
, during the season of 2005 .

Season 2005
Characters No.of Husked ear Unhusked Ear dimension Kernels Kernels Ears
ears era weight yield yield
weight weight Cength Diameter ear-1
lant. (cm) (cm) tons fad-1 fad-1
Treatments plant-1 (C)] @ (9) (tonsfad-1) | (tons fad-1)
Cultivars
Basin (C-1) 1.82b 232.93 a 177.22 b 17.94 a 412 b 104.78 b 4.88 b 10.67 a
Challenger (C-2) 1.95 ab 2429a 203.61 a 17.55a 4.37 ab 122.22 a 6.04 a 11.22 a
Shimmer (C-3) 2.24 a 256.57 a 187.77 ab 17.94 a 4,57 a 116.67 ab | 6.34 a 13.77 a
Mineral NPK fertilizers
(kg fad™h)
20 (P.S-1) 1.57c 218.52 b 171.11b 16.39 b 3.92b 95.55 ¢ 4,73 ¢C 10.81 a
25 (P.S-2) | 207b 246.20 ab 186.66 b 18.17ab | 4.15b 113.22 b 5.69 b 11.32 a
30 (P.S-3) | 239a 267.75 a 210.83 a 18.78 a 5.01 a 134.89 a 6.85 a 13.54 a

Cultivars x mineral
NPK fertilizers

(C-1)x(P.S-1) 1.37e 216.67 b 158.33 ¢ 15.50b 3.73d 94.33 f 4.12d 9.25 cd
(C-1)x(P.S-2) 1.97cd | 238.33ab 177.50bc 18.67ab | 3.97cd 102.33 ef | 5.15b-d 11.85b
(C-1)x(P.S-3) 2.13bc | 243.80 ab 195.83a-c | 19.67 a 4.67b 117.67 cd | 5.32 bc 10.91 be
(C-2)x(P.S-1) 1.67de | 216.67b 181.67 bc 16.00ab | 3.83d 89.00 f 4.70d 11.40b
(C-2)x(P.S-2) 1.80d 269.72 ab 199.17 ab 18.17ab | 4.15cd 127.67 bc | 5.83 bc 7.88d
(C-2)x(P.S-3) 240ab | 283.33a 230.00 a 18.50ab | 5.14a 150.00 a 7.60 a 14.39a
(C-3)x(P.S-1) 1.67de | 222.22b 173.33 bc 17.67ab | 4.18cd 103.33ef | 5.36 bc 11.38 b
(C-3)x(P.S-2) 243ab | 230.55a.b | 183.33bc 17.67ab | 4.33bc 109.67 de | 6.10 bc 14.23 a
(C-3)x(P.S-3) 2.63a 276.10 ab 206.67 ab 18.17ab | 5.20a 137.00ab | 7.64a 15.31a

Values followed by the same letter (s ), within a comparable group of means
, are not significantly different , using Duncan’s multiple range test at 0.05
level .




J.Agric.&Env.Sci.Alex.Univ.,Egypt Vol.6 (2)2007

weight ear'and kernels yield fad.”reflected generally that the
evaluated cultivars significantly varied in their performances for these
characters (Tables 3-a and 3-b) .The best cultivar that gave the
significant highest mean values for the characters number of ears
plant™ ear diameter and kernels yield fad.?was Shimmer ;whereas
.cultivar Challenger produced the highest values of unhusked ear
weight and kernels weight ear™.Nevertheless ,the comparisons among
the mean values of the husked ear weight , ear length and ears yield
fad."of the tested cultivars appeared insignificant. The mentioned
results concerning yield and its components characters were in general
accordance with those reported by many investigators ;such as Lana
(1956) for ear weight ,number of ears plant™, ears yield and cut corn
yield; Rogers and Lomman (1988) for ear weight ; Wong et al (1995)
for ear length , ear weight and kernels yield ; Sukanya et al (1998) for
ears and grains yields ;Zhong (1998) for ears yield ,ear length and ear
diameter ; New York Vegetable and Cultural Practices (1999) for ear
length and ear diameter ;Mullins (2000) for ear length , ear diameter ,
ear weight and grains yield ;and Akman (2002) for ear diameter and
ears yield ; who found that the sweet corn cultivars differed
significantly in their yield and its component characters .

Pertaining the effects of the used spacings between plants on the
yield and its component characters of sweet corn ,the results in Tables
3-a and 3-b illustrated, generally, that increasing the distance between
plants from 20 to 30cm was associated with corresponding increases
in the averages of these studied characters ,with significant differences
,in both seasons .The obtained results reflected general agreement
with those reported by Bauer and Carter (1986) for ears yield of maize
;Thakur et al(1997) for baby corn yield ;Jagtap et al (1997) for grain
ear’of maize ; Sukanya et al (1998) for sweet corn grains vield ;
Akman(2002) for ear length of sweet corn ; Miftahulla et al (2002) for
number of ears plant” of sweet corn , who found that increasing the
spaces between plants (low density) resulted in significant increases in
their studied characters .The comparisons among the mean values of
the three spacing treatments (20,25 and 30cm) showed significant
effects on the number of ears plant™, husked ear weight, unhusked ear
weight , ear diameter and kernels weight ear™, in both seasons (Tables
3-a and 3-b) .The most favourable effects of plant distance on these
characters were those of 30 cm between sweet corn plants ,during the
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two seasons; which seemed to match with those reported by Rogers
and Lomman (1988) and Akman (2002) for ear diameter
:Faiguenbaum and Olivars (1995) for number of ears plant™ ; New
York Vegetable and Cultural Practices (1999) for unhusked ear weight

,who showed that the highest plant density (narrow spacing)
decrease significantly these characters of sweet corn plants .On the
contrary, the obtained results ,apparently ,disagree with the

findings of Habib et al (1996) ; Miftahullah et al (2000) and Amin
(2006) for grain yield ; Falivene (1995) ; Yodpetch and Bautista
(1984) ; Akman (2002) and Pereira et al (1998 ) for ear yied ; Lana
(1956) for ear weight ,number of ears plant ™ and cut corn yield ;and
Chipman and Mackay (1960) for ear weight and number of ear plant™
.They also reported that, with high population densities (narrow
spacing between plants) of sweet corn, let to increase their studied
parameters .On the other side ,the differences among the mean values
of the three different spacings for the characters ear length ,kernels
yield fad.™, and ears yield fadin the first seasons , and ears yield fad"
! in the second season , were not high enough to be significant . These
results agreed generally with those reported by Faiguenbaum and
Olivares (1995) for yield; Hemphill et al (1996) for ear length and
Mullins (2000) for ear length and grains yield, who obtained
insignificant differences for these characters of sweet corn were due to
different population densities .However,using 30cm distance between
plants reflected the highest mean values of ear length and ears yield
fad.™ |in the first season , and for the kernels yield fad.™,in the second
season .

With respect to the interaction effects between cultivars and
spacings between plants on the studied characters of yield and its
components ,the results in Tables 3-a and 3-b revealed, generally, that
the most of the comparisons among the treatment combinations of the
characters were found significant , in the two seasons .However,
these obtained results, did not cope with those reported by Lana
(1956) for number of ears plant™ ear weight ,yield of cut corn and
ears yield ; Mullins (2000) for ear weight ,ear length and ear diameter
;and Akman (2002) for ear diameter ,ear length and ears yield . They
found that the effects of interactions between cultivars of sweet corn
and plant population densities were not found significant on their
studied characters of sweet corn .Respecting the results of the
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interaction effects between the two studied factors , the data presented
in Table(3-a) illustrated that the interaction between cultivar Basin
and the distance between plants at 25cm was the best one for the
number of ears plant®character ,in the first season .The highest
significant values of husked ear weight ,unhusked ear weight ,ear
diameter and kernels weight ear’characters were given by the
interaction between cultivar Challenger with spacing at 30cm
between plants ,in the season of 2004. Likewise, the best combination
that gave the highest mean value of kernels yield fad.was that
between cultivar Challenger and the narrowest distance of 20cm
between plants. Meanwhile , the mean values of the characters ears
yield fad.® and ear length did not reflect high enough interaction
effects to be significant .Similarly ,Lana (1956) for ears vyield ;
Mullins (2000) for ear length ,and Akman (2002) for ear length and
ears yield, reported that the differences among cultivars at different
population densities (interaction effects) were not found significant .In
the second season ,the results illustrated that growing the plants of
cultivar Shimmer and the widest plant distance (at30cm) remarked the
best treatment combination that attained the highest significant mean
values of the characters number of ears plant™ ear diameter , ears
yield fad.™ and kernels yield fad.™; while , the combination between
cultivar Challenger and the plant at 30cm gave the best combination
that reflected the highest and significant mean values for husked ear
weight ,unhasked ear weight and kernels weight ear™, in the second
season .As for the ear length character , the highest mean value was
given by the combination between cultivar Basin and the widest
spacing between plant (at30cm) .The previous mentioned results
which reflected some variation in some of the yield and its component
characters from year to year, could be explained, generally, on the
basis of the wvariations in environmental conditions such as
temperature ,and interplant competition for soil nutrients ,light and
water as a result of different spacings and different responses of sweet
corn cultivars under the newly reclaimed area at EI-Noubaria region
from year to year .
Kernels quality characters

The results of the main effects of cultivars and plant spacings
,and their interactions on the kernels quality characters ; i.e., Kernels
dry matter , T.S.S. ,sucrose , reducing sugars , total sugars , starch and
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carbohydrates , during the two summer seasons of the study, are
shown in Tables 4-a and  4-b. The results illustrated, generally, that
the comparisons among the mean values of each the two main factors
and their interactions for all the studied kernels quality characters
reflected some significant effects for the main factors and their
interactions , with few exceptions , in both growing seasons .These
exceptions were noticed on the T.S.S. and sucrose contents, in the first
season ,and T.S.S. and kernels dry matter contents, in the second
season for the main effects of the cultivars of sweet corn .Since ,
the differences among the mean values of these parameters were not
significant .

Pertaining the comparisons among the three cultivars mean
values of the kernels quality characters , Tables 4-a and 4-b, the
results indicated that cultivar Shimmer was the most favourable
cultivar ,which gave the highest significant values for reducing sugars
, total sugars , starch and carbohydrates contents , in the two seasons
.Meanwhile , cultivar Challenger gave the highest significant mean
value of kernels dry matter , in the first season and cultivar Shimmer
produced the highest mean value of sucrose content, in the second
season .Such results illustrated ,generally, that the differences in the
values of these characters perhaps refer to different responses of the
used sweet corn cultivars at the newly reclaimed area at EI-Noubaria
region from year to year .Cultivars differences were also detected in
such quality characters by Kientz et al (1965) for reducing sugars;
Evensen and Boyer (1986) for starch , sucrose , reducing sugars and
total sugars ;Wong et al (1994) for sucrose and total sugars ;Zhong
(1998) for sugar and Kleinhez (2003) for soluble solids ;who found
that the concentrations of these contents were, significantly, affected
by different cultivars of sweet corn .A study made by Wong et al
(1994) illustrated also that sucrose and total sugars concentrations in
Sh, hybrids of sweet corn varied from one to another ;since ,the
variability among these hybrids referred to genotypic differences ,
determined mainly by genetic factors .

Regarding the effect of the three spacings treatments (20,25
and 30cm) on the kernels quality characters , the results indicated
generally that cultivated sweet corn plants at 30cm, significantly,
increased all kernels quality components than cultivation at either 20
or 25cm , in both years . Since ,using distance between plants at 30cm
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Table 4-a: Effects of different cultivars , plant spacings , and their
interactions on T.s.s.,sugars , starch , carbohydrates and kernel dry
weight;, contents of sweet corn during the season of 2004.

Season 2004
Characters T.S.S. Sucrose Reducing Total Starch Carbohy- Kernels
sugars sugars drates dry weight
Treatments (%) (mg.g-1.d.w.) (mg.g-1.d.w.) | (mg.g-1.d.w.) (mg.g-1.d.w.) (mg.g-1.d.w.) (%)
Cultivars
Basin (C-1) 8.88 a 154.22 a 71.22 c 225.44 b 257.01 a 483.05 b 22.76 c
Challenger(C-2) 9.17 a 152.44 a 75.00 b 227.44 b 232.92b 460.36 c 27.14a
Shimmer (C-3) 10.04 a 156.78 a 80.33 a 237.11a 269.96 a 507.07 a 25.29 b
Mineral NPK
fertilizers (kg fad™)
20 (P.S-1) 8.07 b 148.22 b 66.22 214.44 c 213.07 c 427.61 c 22.74 b
25 (P.S-2) 8.95b 153.00 b 73.78 b 226.78 b 251.03 b 477.81b 25.80 a
30 (P.S-3) 10.44 a 162.22 a 86.55 a 248.78 a 296.29 a 545.07 a 26.64 a
Cultivars x mineral
NPK fertilizers
(C-1)x(P.S-1) | 837d 149.67 bc 62.33d 212.00 ¢ 217.28 de 429.28 ef 19.37d
(C-1)x(P.S-2) | 850cd 152.33 a-c 68.33 ¢ 220.67 c 251.85 cd 472.52 c-e 2412 ¢c
(C-1)x(P.S-3) | 9.77bc 160.67 a-b 83.00 b 243.67 b 303.70 ab 547.37 ab 24.78 ¢
(C-2)x(P.S-1) | 8.63b-d | 144.00c 68.33 ¢ 212.33¢c 195.06 e 407.39 f 24.88 ¢
(C-2)x(P.S-2) | 893b-d | 150.00 bc 71.67 c 221.67 c 237.05cd 458.72 de 27.63 ab
(C-2)x(P.S-3) | 9.97b 163.33 a 85.00 b 248.33 ab 266.67 bc 515.00 bc 28.90 a
(C-3)x(P.S-1) | 9.10b-d | 151.00 bc 68.0c 219.00 c 227.16 c-e 446.16 ef 23.97c
(C-3)x(P.S-2) | 9.43b-d | 156.67 ab 81.33 b 238.00 b 264.20 bc 502.20 b-d 25.66 bc
(C-3)x(P.S-3) | 1160a 162.67 a 91.67 a 254.33 a 318.52 a 572.85 a 26.25 bc

Values followed by the same letter (s ), within a comparable group of means ,
are not significantly different , using Duncan’s multiple range test at 0.05

level
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Table 4-b : Effects of different cultivars , plant spacings , and their
interactions on T.s.s., sugars , starch , carbohydrates and kernel dry
weight;, contents of sweet corn during the season of 2005.

Season 2005
Characters T.S.S. Sucrose Reducing Total Starch Carbohy- Kernels
sugars sugars drates dry weight
Treatments (%) (mg.g-1.d.w.) (mg.g-1.d.w.) | (mg.g-1.d.w.) (mg.g-1.d.w.) (mg.g-1.d.w.) (%)
Cultivars
Basin (C-1) 1041a 160.55 b 72.22b 232.77b 246.09 b 478.86 b 25.56 a
Challenger(C-2) 11.67 a 176.77 a 76.33 a 253.11a 245.80 b 498.91 b 26.33a
Shimmer (C-3) 11.40 a 178.66 a 79.66 a 258.33 a 282.30 a 540.63 a 26.85a
Mineral NPK
fertilizers (kg fad™)
20 (P.S-1) 10.21b 156.22 ¢ 71.55c 227.77 C 225.22 ¢ 452.99 ¢ 23.33¢c
25 (P.S-2) 11.35a 175.22 b 77.11b 252.33 b 261.73 b 514.06 b 25.80 b
30 (P.S-3) 11.92a 184.55 a 79.55a 264.11 a 287.24 a 551.35a 29.49 a
Cultivars x mineral
NPK fertilizers
(C-1)x(P.S-1) | 953¢c 142.67 e 68.66 e 211.33f 21481 e 426.14 d 21.42d
(C-1)x(P.S-2) | 10.77 ac 164.67 cd 72.66 cd 237.33 de 249.38 cd 486.71 c 26.41 a-c
(C-1)x(P.S-3) | 10.93ac 174.33 bc 75.33 bc 249.66 c 274.07 bc 523.73 b 28.83 ab
(C-2)x(P.S-1) | 11.10ac 158.00 d 71.33 de 229.33 e 21642 e 445.75d 23.43 cd
(C-2)x(P.S-2) | 11.83ab 183.00 ab 77.00 b 260.00 b 254.32 b-d 514.32 bc 25.28 b-d
(C-2)x(P.S-3) | 12.10ab 189.33 a 80.66 a 270.00 a 266.67 b-d 536.67 b 29.98 a
(C-3)x(P.S-1) | 10.00 bc 168.00 ¢ 74.66 bc 242.66 cd 244.44d 487.10c 25.15 b-d
(C-3)x(P.S-2) | 1147 ac 178.00 b 81.66 a 259.66 b 281.48b 541.14 b 25.73 ad
(C-3)x(P.S-3) | 12.73a 190.00 a 82.66 a 272.66 a 320.99 a 593.65 a 29.67 ab

Values followed by the same letter (s ), within a comparable group of means ,
are not significantly different , using Duncan’s multiple range test at 0.05 level
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resulted in the highest mean values of T.S.S., sucrose,reducing
sugars, total sugars, starch ,carbohydrates and kernels dry matter
contents ,in both years .Such results seemed generally to indicate that
the used cultivars of sweet corn reflected higher responses for these
constituents at the widest spacing (low population density) under the
environmental conditions of the newly reclaimed area at EL- Noubaria
region.

With respect to the interaction effects between the evaluated
cultivars and the used plant densities on kernels quality characters
Jillustrated in Tables 4-a and 4-b,the results showed generally that
using each cultivar with increasing of distance between sweet corn
plants from 20 to 30cm was associated with corresponding increases
in the averages of all studied kernels quality components ,in the two
summer seasons of 2004 and 2005 .These results means that the
cultivars of sweet corn interacted well at the widest spacings between
plants (30cm) ,in the newly reclaimed area at EL- Noubaria region ,
and gave the most favourable performances for these characters .The
highest significant mean values for the T.S.S. ,reducing sugar ,total
sugars ,starch and carbohydrates contents were given by the treatment
combination of cultivar Shimmer grown at 30cm ,in both  seasons
.The most favourable interactive treatment ,which resulted in the
highest value of kernels dry weight was given by the combination
between cultivar Challenger and the widest spacing between plants at
30cm ,in the two experiments .The best interaction that showed the
highest values of sucrose content was the combination between either
cultivar Challenger or the cultivar Shimmer with the distance between
plants at 30cm , during the two growing seasons .

Chemical Compositions of Leaves

The obtained results , given in Table 5 ,concerning the effects of
each of the two studied factors ;i.e., three cultivars of sweet corn and
three plant spacings; and their interactions on the chemical
components of the leaves , illustrated generally that the differences
among the values of N ,P and K percentages appeared to be significant
;but, with different magnitudes , in most cases ; in the two growing
seasons .

Concerning the main effects of the two studied factors on the
chemical contents of sweet corn leaves ,the results revealed that the
cultivars ,in the first season, varied in their contents of N, P and K
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Table 5 : Effects of different cultivars , plant spacings , and their
interactions on the leaves chemical composition of sweet corn , during

the seasons of 2004 and 2005

Seasons 2004 2005
Characters N P K N p K
(%0) (%) (%) (%) (%) (%)
Treatments
Cultivars
Basin (C-1) 1.68 b 1.14a 1.59 ab 23la 1.33a 1.33b
Challenger (C-2) 1.70b 1.10a 171a 241 a 1.23b 154 a
Shimmer  (C-3) 2.09a 23la 1.48b 240 a 1.27b 1.41 ab
Mineral NPK fertilizers (kg fad™?)
20 (P.S-1) 1.55¢ 1.18 a 1.33¢c 1.98c 1.19b 1.18 c
25 (P.S-2) 1.75b 2.15a 1.58 b 2.37b 1.29ab | 1.30b
30 (P.S-3) 2.15a 1.23a 1.87a 2.78 a 1.35a 18la
Cultivars x mineral NPK
fertilizers
(C-1)x(P.S-1) 150cd | 1.08a 1.43 bc 1.80e 1.20a 1.20d
(C-1)x(P.S-2) 150cd | 1.05a 1.50b 240b-d | 1.40a 1.10d
(C-1)x(P.S-3) 2.03b 1.30a 1.83a 2.73 ab 1.40a 1.70 ad
(C-2)x(P.S-1) 1.33d 1.08 a 1.37 bc 2.07 de 1.17a 1.23d
(C-2)x(P.S-2) 1.73bc | 1.17a |1.87a 2.43bc | 1.27a 1.50 bc
(C-2)x(P.S-3) 2.03b 1.06 a 1.90a 2.73 ab 1.27 a 1.90a
(C-3)x(P.S-1) 1.83b 137 a 1.20¢c 2.071de | 1.20a 1.10d
(C-3)x(P.S-2) 2.03b 1.24a 1.37 bc 2.27 cd 1.20a 1.30cd

Values followed by the same letter (s ), within a comparable group of means

, are not significantly different , using Duncan’s multiple range test at 0.05

level .
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percentages .Since ,the cultivar Shimmer gave the highest significant
value of N content ,and cultivar Challenger produced the significant
highest values of K percentage, in the two growing seasons
.Meanwhile ,cultivar Basin reflected the significant highest value of P
percentage, in the second season .On the contrary, the differences
among the values of P and N percentages, in the first and second
seasons ,respectively, were not high enough to be significant.

Dealing with the influence of the three plant distances on the
leaves contents of N , P and K , the results of the two seasons
presented ,Table 5, generally that increasing of plant spacings was
associated with corresponding increments in the N , P and K contents
in sweet corn leaves ,in both growing seasons .The highest significant
mean value of each element was given by using the distance at 30cm
between plants , in both seasons , comparing with the other two
spacings ; with only one exception in the first season .This exception
was noticed in the case of P content , since , the differences among the
values appeared insignificant .

Regarding the interaction effects between the two studied factors
on the chemical components of leaves, in the two seasons ,the results
illustrated that the cultivars Shimmer or Challenger combined with the
widest spacing between plants (at30cm) reflected the highest
significant mean values of N and K contents , respectively. On the
other side , the interaction between the two studied factors did not
reflect any significant effects on the P content, in the two summer
seasons .Generally ,the results concerning the chemical compositions
of sweet corn leaves could be explained on the basis of the cultivars
varied in their contents of these elements ; N,P and K percentages ;
since, the used cultivars differed in their performances at different
spacings in the newly reclaimed area at EL-Noubaria region .Also ,the
ability of the used cultivars of sweet corn to produce more
concentrations of these elements as affected by the different spacings
may be related to the genetic potential of these hybrids .
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