58

J.Agric.&Env.Sci.Alex.Univ.,Egypt Vo0l.6(2)2007

EFFECTS OF SWEET CORN CULTIVARS AND NPK
FERTILIZERS APPLICATIONS ON THEIR GROWTH,
YIELD,QUALITY AND CHEMICAL COMPOSITION IN

NEWLY RECLAIMED SOILS

* SOLIEMAN,T.H.I. AND ** M.RMAHEMOUD

* Vegetable Crops Dep., Faculty of Agric. Alex., Univ,, Egypt.
** Horticulture Research Inst., Noubaria, Agric.Research Center, Alex.,.Egypt.

ABSTRACT

The aim of this investigation was to study the effect of
different sweet corn cultivars (Basin ,Challenger and
Shimmer) ,different rates of the mineral NPK fertilizers (0-0-0 ,60-
30-30 , 90-45-60 and 120-60-90 Kg N-P,0s-K,O fad.’) and
their interactions on the vegetative growth ,yield and its
components ,kernels quality and chemical composition of leaves
characteristics of the studied cultivars .To achieve this aim , two
field experiments, in a newly reclaimed- calcareous soils , at
the Experimental Farm (at El-Noubaria),Horticultural Research
Station of the Ministry of Agriculture and Land Reclamation
,during the two summer seasons of 2004 and 2003, were
conducted .The results showed ,generally, that the differences
among the mean performances values of the used sweet corn
cultivars for the vegetative growth , yield , and its components
characters, appeared to be significant ; but, with different

magnitudes ,in the two seasons .Cultivar Challenger gave the
" highest significant values for most of vegetative growth characters
; whereas, cultivar Shimmer was the best that reflected the highest
significant values for the most studied yield and its component
characters, during the two seasons .The increments of application
mineral NPK fertilizers were, significantly ,associated with
corresponding increases in all vegetative growth ,yield and its
component characters, in both seasons. The highest values for the
vegetative growth ,yield and its components were given by the
application of the NPK fertilizers at the rate of 120-90-60 Kg N-
P;05-K>0 fad.”. The results showed, generally, that the effects of
the interactions between the cultivars and the mineral NPK
fertilizers rates on the studied parameters were found significant
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in most cases ,during both summer seasons .The treatment
combination between the cultivar Shimmer and the highest levels
of NPK fertilizers gave the most favorable effects for vegetative
growth characters, in both years ;and for yield and its components
characters ,during the first season . Meanwhile ,the interaction
between the cultivar Challenger and the highest level of NPK
fertilizers gave the best treatment combination for the yield and its
components ,in the second season .The evaluated cultivars varied,
significantly, in their performances for the most kernels quality
characters ,in both seasons. The two cultivars Shimmer and
Challenger were the best for kernels quality characters .
Application of NPK fertilizers in successive amounts up t0120-60-
90Kg N-P,0s-K;0O fad.'resulted in steady corresponding
increments in dry weight of kernels ,T.S.S. ,reducing sugars ,
sucrose ,and total sugars constituents of the grains. The
interaction effects between each cultivars and the irrespective
amounts of NPK fertilizers applied levels gave increasing values of
the most biochemical constituents ,in both seasons. The results
showed ghat the best cultivar that reflected the significant highest
values of N and K%, in the first season ; and N% and P% in the
second season was found to be the cultivar "Challenger" .The
highest significant value of P% , in the first season ;and K%, in
the second season ,was given by the cultivars Shimmer and Basin,
respectively .The obtained results reflected ,generally, that N and
K contents in sweet corn leaves were, significantly, affected with
different magnitudes, by increasing NPK fertilizer applications ,in
both years .Generally , the results indicated that the differences
among the values of all treatments combinations for the chemical
compositions ;i.e., N, Pand K% ,of sweet corn leaves were high
enough to be significant in most cases ;but, with different
magnitudes ,in the two seasons . a )

INTRODUCTION

Sweet corn (Zea mays var . rugosa, L.;know earlier as Zea mays
var . saccharata ,Sturt.) belongs to the family Poaceae .It is annual ,
herbaceous ,and one of warm season vegetable crops .It is a variety of
maize ,but with a high sugar content , since ,the grains of sweet com
accumulate two to three times more sugars in the endosperm than the
normal starchy maize (Doehlert et al . ,1993). In addition ;sucrose
,which gives sweetness to grain ,is the dominant sugar and considered
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the responsible factor for quality of sweet corn (Nonnecke ,1989 ;.
Pajic et al ,1994) .Therefore ,sweet comn is the result of a maturely
occurring recessive mutation in the genes which control conversion of
sugar to starch inside the endospermof the comn kernel .So ,sweet corn
grown for edible immature kernels (at milky stage) to be used in many
food dishes , ¢ooking 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 .Therefore, sweet com 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 Egypt ,the production of sweet com (as
untraditional vegetable crop) is still very limited ,mainly due to lack of
the information concerning cultivation practices such as fertilization
under the prevailing conditions , suitable cultivars , poor market
pracuces and  limited awareness on its  use
It is well known that good cultivars are essential for the
production of a satisfactory crop of vegetables for both growers and
consumers .Also, fertilizer application is one of the prineiple factors
that materially set up the maize yield and quality of vegetable
crops .Plants take up large amounts of the three primary
nutrients ;nitrogen ,phosphorus and potassium ;since , they are
essential nutrients for plant growth and yield (Marschner |,
1997) .Therefore ,it is of great importance to improve the production
and quality by modifying the cultural practices such as using a
balanced NPK fertilizers and good cultivars of sweet corn .In addition.
the total economic returns from fertilization programs for production
of crops should be evaluated by the responses of the crops to the
fertilizers applied directly for a crop. Gromove et al(1994) reported
that the efficiency of utilization of nutrients from fertilizers applied to
soils depends on weather conditions, biological characteristics of the
crops and fertilizer rates .Since, improved cultural practices ;such as
fertilization ,higher yielding cultivars and higher plant populations
have led to increased sweet corn production (Patel er al , 1988 ) .
Positive responses of either sweet corn or maize to the mineral
fertilizers ;nitrogen, phosphorus and potassium individually or in
combinations with either one or more of each were reported by several
researchers such as Yodpetch and Bautista (1984) for ear yield ;Peck
and MacDonald (1989) for fresh weight of ear ;Salardini et al (1992)
for weight and number of cobs and shoot dry weight ;Wong et al
(1995) for ear weight and kernels yield; Hemphill et al (1996) for ear
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weight , ear length ,dry weight , leaf N content and yield; Michalojc ez
al (1996-a) and Nihayati and Damhury (1996) for yield ; New York
Vegetable and Cultural Practices (1999) for unhusked and husked ear
weight , ear diameter and length , Miftahulla ez 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 studies 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; Metwally et al (1988) using N P on dry weight , grain ear",
number of ear plant’and grain yield fad.";Koteva (1995) using NPK
on K and starch contents ;Koteva and Mikhov (1995) using NPK on
dry matter; Tosheva(1995) using NPK on yield ; Bizik (1997) using
NPK on grain yield and plant height .

Cuncerning the chemical compositions of icaves and some
components of sweet corn kernels, Michalojc et al (1996-b) found
that leaf N content-increased, significantly, with increasing NK rates ;
but , leaf K content decreased . Peck and MacDonald (1989) stated
that P fertilizer rates decreased K in the leaves of sweet corn ; whereas
, increasing rates of K fertilizer increased K concentration in the leaves.
Michalojc et al (1996-a) found that N fertilizer rates reflected little
effects on dry matter ,sucrose ,N,P and K contents in sweet corn.
Generally ,in most of the previously mentioned studies ,the responses
of the cultivars to the mineral fertilizers varied from one to another”
according to the fertilizers rates and sources. The objective of this’
study was to provide the sweet corn growers under similar prevailing
conditions and with information concerning suitable cultivar (s) and
NPK fertilization rates to maximize the benefits of their commercial
production . Accordingly , effects of different cultivars and different
rates of the mineral NPK fertilizers were used to investigate their main
effects and their interactions on vegetative growth, yield and its
components , kernels quality and chemical composition of leaves of
sweet corn in the newly reclaimed area at EL-Noubaria region .

MATERIALS AND METHODS

Tow field experiments were carried out, during the summer
seasons of 2004 and 2005 at the Experimental Farm (El-Noubaria)
,Horticultural Research Station , Ministry of Agriculture and Land
Reclamation,A R . E.
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The experimental site belongs to the newly reclaimed calcareous
soils irrigated by the surface irrigation system . Preceding the initiation
of the investigation , in each season , soil samples from the upper layer
of the experimental sites to 20 and 2040 cm depthes were collected
and analyzed for some chemical and physical properties according to
the published procedures (Page et al,1982, Klute,1986) , and the
results of analyses are shown in Table 1 .It was a deep sandy clay
loam, has a medium permeability and well drained

Table 1.Some chemical and physical properties of the
experimental sites in the two growing seasons of 2004

and 200S.

Seasons 2004 2005
Characteristics 0-20cm [ 20-40cm | 0-20cm | 20-40cm

Ec;dsm™ 1.52 1.85 1.75 2.05
PH(1:2.5soil:water) | 8.25 8.19 8.15 8.10
OM ; % 0.55 0.39 0.45 0.35
CaCOs; % 26.50 28.05 28.20 29.35
NO,+ NHy;mg kg' | 39.80 48.50 30.28 33.51
NaHCOs-p;mgkg ™' | 13.30 10.65 12.12 11.52
Exch-K;mg kg 385.50 320.50 325.50 298.50
Sand; % 85.50 84.30 83.50 85.30
Soil texture class SCL SCL SCL SCL

SCL = Sandy Clay Loam
Each experiment contained twelve treatments ,which

represented the combinations among three cultivars of sweet corn
( Basin, Challenger and Shimmer) and four levels of the compound
mineral NPK fertilizer at the rates of 60-30-30 ; 40-45-60 ;120-60-
90 kg N-P,0s-K;O fad."! as well as the control ,0-0-0, (without
application).The forms of the three types of mineral fertilizers ,NPK
,were used as follows ; ammonium nitrate (33.5% N) , calcium super
phosphate (15.5 % P,Os) and potassium sulphate (48 % K;O) . The
experiments were conducted using a split—plot system in a randomized
complete blocks design (RCBD) with three replications .The used
cultivars occupied the main plots ; whereas , the mineral NPK
fertilizer levels were, randomly, assigned in the sub-plots .The sub-
plot area was 9.6 m’, including four rows each of 4 m long and 60cm
width , with a plant spacing of 30cm .Border rows were established
between sub-plots to minimize the fertilizer carryover between
treatments.
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Seeds of the three cultivars of sweet corn were sown on one
side of the row at 30 cm a part on May 15 and 18 in 2004 and 2005 ,
respectively .With respect to the rates of the used mineral fertilizers
required amount of nitrogen and potassium were applied at three equal
quantities through the growing stages .The first addition was after
three weeks from planting ; the second portion was after five weeks
from sowing ; whereas , the last one was performed during the ears
formation stage (after seven weeks from planting time). Phosphorus
fertilizer rates were completely added, during soil preparation.
Throughout the growing seasons ,he other common
recommended agricultural practices for the commercial production of
sweet corn were carried out . ‘
Data Recorded

During 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 35-4Q days from sowing
date) ,were randomly collected to measure the following vegetative
growth characfers: plant height (cm) ,number of leaves plant’ stem
diameter(cm) and leaves dry matter  content (%).
Yield and yield components characters
At maturity stage ; in the milky stage, when the kernel moisture
content was 75-80 % (Evensen and Boyer,1986) ; husked ears of the
plants in the middle two rows of each sub-plot were harvested (after
70 days from planting time) to determine the yield and its
components .All harvested husked ears were allocated to determine
total ear yield fad. and number of ears plant"; since, the total ear yield
fad.'was estimated by weighing all harvested husked ears in each
experimental unit and then converted into tons fad.™; and total number
of harvested ears from each sub-plot was divided by number of the
harvested plants to estimate the average number of ears plant”.Ten
harvested ears from each sub-plot were randomly selected to
determine averages of husked ear weight (g),ear lemgth (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 five
selected ears and weighed. Then ,the weight of the kernels were
divided by the five ears to estimate the kemnels weioht ear!(o} which
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were used to estimate the kernels weight plant'l, then converted into
tons fad.” to calculate kernels yield fad.” (tons).

Kernels quality :

The kemels quality were expressed by the grains constituents of
dry matter ,reducing sugars, total sugars, sucrose ,starch,
carbohydrates; (expressed as mg.g'd.w.) and total soluble solids T.S.S
(%) .Directly after harvest , samples of: ears kernels were randomly
bulked, as previously described from each experimental unit to
determine such compositions in grains. Total soluble solids
percentages readings were taken on the samples of immature kernels,
collected at harvest from each sub-plot ,as previously mentioned ,after
. extracting kernels juice ,and identified by hand digital Refractometer.
Thirty grams samples of kernels were oven dried at 70°C for 48 hours
to constant weight, and then samples were reweighed to estimate the
percentage of grains dry matter .Sub samples, of dried kernels were
then taken , ground into fine 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 grain) 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 to determine
the starch content in grains .Total carbohydrates content were obtained
by summation of the total sugars and starch contents

Chemical compositions of leaves
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, 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)

Statistical analysis
All obtained data were, statistically, analyzed using CoStat
Software (2004), and the Duncan's multiple range test was used to
compare the differences among treatments' means as illustrated by
Steel and Torrie (1984 ).

RESULTS AND DISCUSSIONS

The results concerning main effects of cultivars ,mineral NPK
and their interactions on the characters of vegetative growth, yield and
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its components, kernels quality and chemical compositions of leaves
for sweet corn plants are shown in the Tables from2to 5 .
Vegetative Growth Characters

The results of the main effects of cultivars and levels of the
mineral NPK fertilizers ,and their interactions on vegetative growth
characters of sweet corn plants ,in the two growing seasons ,are
presented in Table 2. The results of the comparisons among the
performances of the used three cultivars regarding the vegetatlve
growth characters ;i.e., plant height ,number of leaves plant” stem
diameter and leaves dry matter content, illustrated, generally, that
differences among the means of these characters appeared to be
significant ; but, with different magnitudes , in the two summer
seasons .In the first season ,the results reflected that the cultivar
Shimmer gave the highest significant mean values for the characters
plant neight and stem diameter.Meanwhile ,the cultivar Chailenger
gave the highest significant mean value for the number of leaves plant’

character.Such results meant, generally, that the evaluated cultivars
varied in their general performances with respect to these characters.
The obtained results concerning plant height and stem diameter
characters seemed to cope with the findings of Akman (1998) for plant
height and Mullins (2000) for plant height and plant stem diameter
,who reported that cultivars sweet corn reflected significant differences
for these characters.Concerning the percentages dry matter content of
leaves , the results revealed that the differences among the mean
values of the three cultivars appeared to be insignificant . In the second
season ,the differences among the mean values of the four vegetative
growth characters were not significant ,with an exception ;stem
diameter character; since, the two cultivars Challenger and Shimmer
gave the highest significant means ,compared to the cultivar Basin that
reflected the lowest mean value .Such results indicated, generally ,that
the evaluated cultivars tended to rank differently when grown at
different years. -

With respect to the main effect of mineral NPK fertilization
levels on the vegetative growth characters ,Table 2 showed generally
that the application of the mineral NPK fertilizer levels to the grown
sweet corn plants ,irrespective of the used amount significantly gave
- longer plants thicker stems ,more number of leaves plant”,and
attained heaver dry matter percentages ,compared with those of the
contro] (without NPK application), in both growing seasons. Generally
, the previous mentioned results could be explained on the basis of the



Table 2 : Effects of different cultivars, mineral NPK fertilizers rates , and their interactions
on vegetative growth characters of sweet corn, during the seasons of 2004 and 2005 .

 Seasons 2004 2005
‘Characters Plant “Stem No of Leaves Plant Stem ‘No of Leaves
height diameter leaves dry weigh height diameter leaves dry weigh
Treatments (cm) (cm) plant ! %) (cm) (cm) plant ! (")
Chultivars
Basin(C-1y  199.25b | 3.79h 8750 22444 105250 [ 342 1925 2d0a |
__ Challenger (C-2) 105.83b 3.87b 10.00a 24.39a 111.67a 4.04a 9.000 221ta )
o Slummcr 13742 a 1 417a 9.83ab 26.44a 116.25a 3.83a 9.50a _ 1.25.06a
97.22d 355b |8 22.47b '90.55¢ 3.33¢ 7.55d 20.78¢
{10678 1 372b 1 88% [ 2403ab | 10467b | 344bc  [867c [ 20195
1 120.89p 4 (Hnl) 10.00a | 25.11a 121.78a [ 400ab | 978 24 00h o
131783 | ddda 10.67a 2609 127222 4282 1L00a | 26.03a
Cultivars x mincral NPK
fertilizers . I
(C-1)x(NPK-0) 81.33¢ 7.67¢ 21.16¢ 90.00f 3.00¢ 7.67cd 19.90¢
X - 96.33fg 1 8.00c | 22.14de - 100.00d-f 3.17¢ 8.67b-d 20.12¢
B | 103.00ef 1"9.00n¢ 1 367ac 967a-c | 23.82b-d
116.33de 1 383a-c 11,008 25.76ab
8433g 13670 7.00d 20.69de_
: 89.00fg | 3.83a-c 8.33b-d 21.81c-¢
_{C-2)x (NPK-2) 121.00cd __ | 3.83ab i20; O0be | 4.33ab - 9.67a-c | 22.M4cc
(C2)x(NPK-3) 129.00b-d 433ab 12833ab [ 433ab 1000 | 2481bd
' 126.00b-d__ | 3.83ab 19, 86.677 3.33be FR00b-d
x(! 135.00a-¢ 383ab ‘) 67»:_11)» o i1 IO»G?c e Q}@c_»_"_ ‘ “_9#0(__)3 d
TTTT(C3) xINPK=2) 138.67ab 4.33ab “10.00ab 27.73ab | 131.00ab 4.00a-¢ | 10, 00ad
_(CIHx (NPK-3) 150.00 a 4.67a _10.67a | 28.50a | 136.67a | 4.67a [ 1100

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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availability of the nutritive elements of the mineral NPK fertilizers in
the soil .The proportlonal enhancement of plant height ,stem diameter .
,;number of leaves plant™ and dry weight of leaves to the levels of
compound mineral fertilizing emphasized the ability of sweet comn
plants to meet its demand from the nutritive elements. Similar findings
‘were obtained by Ping—-Wu et al (1991) ,who found that fertilizing
sweet corn plants with high levels of NPK significantly increased plant
height , number of leaves plant'and stem diameter. In addition Abdel~
Razik and Ghoneim (1999) found that NK fertilizers caused generally
some increments on the percentage of leaves dry weight of sweet comn.
In a study made by El-Noemani et al (1990) it was found that
increasing N applied rate up to 120kg N fad." was accompanied with
significant increases in the growth parameters of maize .On
the. contrary, Abdel-Razik and Ghoneim (1999) found that
the effect of the interaction between N and K fertilizer leveis was
insignificant for the plant height and number of leaves plant™of sweet
corn .Also ,in the same line ,depressing effect of NK fertilizer on the
percentage of leaves dry weight of maize was indicated by Madhavi et
al (1995) .The application of 120-60-90Kg N-P,0s-K,0 fad.'lgave
significantly the highest mean values for the four studied vegetative
growth characters than the control (without addition),during both
seasons of 2004 and 2005. Such results reflected such coping with
those obtamed by Metwally er al(1988), using NP fertilizers on dry
weight plant of corn plants ;Samad (1992) ,and Mascagni and Boquet
(1996), using NPK fertilizers on corn plants for plant height character
;Amin et al(2006) ,using NP fertilizers; on sweet corn plants for
vegetative growth characters ; since they found that application of
mineral fertilizers with high levels to the plants significantly increased
- the previously mentioned characters .On the contrary ,such results
disagreed with the ﬁndmgs of Eltelib et al (2006) ,who found that
number of leaves plant plant height and stem diameter characters
were not significantly affected by using N and P fertilizers .Similarly
,Michalojc et al (1996-a) found that N fertilizer levels had a little
effect on dry mater .content of sweet - comn
Results in Table 2 illustrated the effect of -the first- order
interaction between the three cultivars and mineral NPK fertilizers
rates on all studied vegetative growth characters, in the two
experimental seasons of 2004 and 2005 .The results showed,
generally, that the effects of interactions between the cultivars and the
different levels of mineral NPK fertilizers on plant height ,stem
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diameter ,number of leaves plant™ and leaves dry weight percentages
were found to be significant in most cases ,in both seasons.
Such results seemed generally to indicate, that the used three cultivars
of sweet corn reacted well ,in the newly reclaimed area at EI-Noubaria
region .Also ,the cultivars responded well to fertilization by mineral
NPK fertilizers and gave the most favourable performances for all
studied vegetative growth characters of sweet corn .The combination
between the cultivar Shimmer and the application of mineral NPK
fertilizers at the rate of 120-60-90Kg N-P;0s—K,0O fad. 'resulted in
,significantly ,the highest mean values of plant height, stem diameter
and leaves dry weight percentages ,in the two growing seasons .The
obtained result of dry matter content seemed to mach with the finding
- of Kamprath et al(1982) who found that the improved populations of

- sweet corn produced more total dry matter at different N fertilization.

Samad (1992) found that the cultivars of maize differed in iheir
responses to NPK fertilizers rates for this character .Concerning the
number of leaves plant"character, in the first season, the results
reflected that the interaction between the cultivar Challenger and the
application of mineral NPK at the rates of either 90-45-60 Kg N-
P,05-K,0 fad.'or of 120-60-90kg N-P,0s-K;O fad.'gave the
significant highest mean value .In the second season ,the interaction
between each of the three cultivars and the highest level of the mineral
NPK fertilizers at the rate of 120-60-90Kg N-P,05-K,0 fad.'gave the
highest significant mean values .The favourable effect of NPK on
number of leaves plant” of sweet corn plants 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 tumn , resulted in more
new tissues and organs (Novoa and Loomis ,1981; Marschner ,1986)
In addition ,the ability of the used hybrids of sweet com to produce
more number of leaves plant™ as affected by applied NPK fertilizers
might be related to the genetic potential of these hybrids
Yield and its components

The results of the main effects of the sweet com cultivars and mineral
NPK fertilization levels on the yield and its components are presented
in Table(3-a and 3-b) .The results of the comparisons among the mean
values of the studied characters of sweet corn cultivars illustrated
generally that there were significant differences among the values of
all the studied parameters ; but , with different magnitudes, during
both growing seasons. Regarding the number of ears plant'and ears
yield characters , the results illustrated, in general, that the used
cultivars reflected different mean values of these two characters .The
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best cultivar that showed the highest mean values for these two
characters was found to be Challenger, in both seasons. However ,the
results illustrated, generally, that the differences in the values of the
refer to different cultivars of sweet corn ,which used in this study .In
addition, the used cultivars may be reacts well in the newly reclaimed
area at El-Noubaria region ;since ,they reflected good performances
for these two characters .On the other hand ,the result concerning the
number of ears plant” disagreed with that finding of Mullins (2000)
,who found that yield as expressed as number of ears was not different
due to cultivars used of sweet corn .Among the three sweet comn
cultivars ,the highest significant mean values were found to be that of
the cultivar Shimmer for the characters husked ear welght unhusked
ear weight and kernels weight ear’',in the two growing seasons .The
obtained results seemed to cope with the findings of Wong et al (1994)
for ear weight ;Wong er al (1995) for kernels weight ;New York
Vegetable and Cultural Practices (1999) for husked and unhusked ear
weight ; and Mullins (2000) for ear weight ;since ,they reported
significant differences among their used genetic populations of sweet
corm.

The results presented in Tables 3-a and 3-b , demonstrated that
cultivar Shimmer ,in the first season ,gave the hlghest significant mean
values for the characters kemnel yield fad.” ,ear diameter and ear length
Jfollowed by cultivars Challenger and Basin, respectively. In the
second season , cultivar Challenger gave the highest significant mean
value for kernels yield fad.'and ear diameter characters ;whereas , the
cultivar Basin gave the longer ears than the other two cultivars ; but,
with insignificant differences. These results were generally in
accordance with those reported by Rogers and Lomman (1988) for
yield of cobs ; Wong et al (1995) for kernels yield and ear length ;
New York Vegetable and Cultural Practices (1999 and 2000) for ear
length and diameter ; and Mullins (2000) for ear length and kemnels
yield , who showed that these characters differed significantly among
the used cultivars or hybrids of sweet corn.Similar findings were also
in line with those obtained by Dawood et al (1992)-and Oikeh et al

(1997), who stated that their used cultivars of maize differed in their
~ performances for grain yield character.

The results concerning the effects of mineral NPK fertlhzatlon
treatments on yield and its components of sweet corn plants are
presented in Tables 3-a and 3-b .The results showed generally that the
increments of the NPK fertilization levels were significantly



Table 3-a : Effects of different cultivars , mineral NPK fertilizers rates , and their

interaction on yield , its components characteristics of sweet corn, during the
season of 2004 .

Seasons 2004
Characters Ne. of Husked Unhusked Ear dimensions Kernel s Kernels | Ears yield
ears ear weight carweight [— [ | weight yield
plant” Length | Diameter ear’
Treatments ® ® (cm) (em) ® (tons fad™) | (tons fad™)
Cultivars

Basin (C-1) 1.82 a 124.72¢ 87.50b 16.83¢ 4.30b 38.05¢ 1.80b 5.8%

Challenger (C-2) 1.99a 180.97b 141.53a 18.00b | 4.72a 73.76b 3.88a 9.36a

Shimmer (C-3) {. 81a 197.97a 144.16a 19332 | 4.92a 87.50a 4.17a 9.27a

Mineral NPK fertilizers (kg
fad™)

0-0-0 (NPK-0) 1.48¢ 123.70d 91.29d 16.00c | 3.85¢ 42.41d 1.62d 4.65d
60-30-30 (NPK -1) 1.79b 167.59¢ 123.52¢ 18.00b | 4.35b 63.52¢ 2.92¢ 7.60¢
90-45-60 (NPK-2) 1.98b 181.11b 133.52b 18.89ab | 4.71b 74.03b 3.76b 9.14b
120-60-90 ( NPK -3 2.25a 199.15a 149.26a 19.33a 5.67a 85.80a 4.84a 11.30a

kul(ivurs x mineral NPK fertilizers

(C-1)x(NPK-0) L4de 100.00e 79.44¢ 14.67d | 3.47g 3L.11e 1.15g 3.631
( C-1)x (NPK-1) 1.75¢-¢ 107.22¢ 87.22de 17.00¢ 4.131g 32.23¢ 1.45g 4.72ef
(C-1) x(NPK-2) 1.80c-¢ 141.67cd 91.67¢c-¢ 17.67¢ 4.23ef 40.585de 1.811g 6.44d
(C-1)x(NPK-3) 2.30ab 150.00¢ 91.67c-¢ 18.00bc | 5.37a-c 48.33d 2.81ef 8.76¢
(C-2)x(NPK~0) 1.50e 129.44d 93.33¢cd 16.67cd | 39702 42.78de 1.64g 4.93d-1
(C-2)x (NPK-1) 1.97b-d 191.67b 141.67b 18.00bc | 4.40d-f | 73.89¢ 3.68de 9.55b¢
(C-2)x (NPK-2) 2.13a-¢ 195.55b 154.44b 18.67bc | 4.83c-e 84.33bc 4.55¢d 10.54b
(C-2)x(NPK-3) 2.36a 207.22b 176.67a 18.67bc | 5.70a-b | 94.06b 5.63ab 12.44a
(C-3)x (NPK-0) 1.50e 141.67cd 101.11¢ 16.67cd | 4.13f-g 53.33d 2.05fz 5.40de
(C-3)x{(NPK-1) 1.67de 203.89b 141.67b 19.00bc | 4.53d-f 84.44bc 3.62de 8.52¢
(C-3) x(NPK-2) 2.00a-d 206.11b 154.44b 20.33ab | 5.07b-d | 97.22b 4.92be 10.44b
{(C-3)x (NPK-3) 2.09a-¢ 240.22a 179.44a 21.33a 5.93a 115.00a 6.09a2 12.72a

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 , mineral NPK fertilizers rates , and their
interaction on yield , its components characteristics of sweet corn, during the

season of 2005 . ;
=8
. o
Seasons y 2005 o
Characters No. of Husked ., Unhusked Ear dimensions Kernel s Kernels | Lars yield {1
ears ear weight ear weight weight yield 3
Length Diameter ear” .
T'reatments plant! ®) ® (cm) (cm) (g) (tons fad™) | (tons fad™) g)
Cultivars Z
Basin (C-1) 1.78b 150.75¢ 107.583¢ 17.58a 4.69a 59.55¢ 2.85¢ 7.00c¢ g
Chalienger ( C-2) 2.21a 182.22b 139.83b 17.00a 4.91a 88.80b 5.28a 10.65a .
Shimmer (C-3) 1.74b 194.692 161.83a 17.33a 4.76a 96.00a 4.45b 8.86b g:
Minerai NPKdfertilizers (kg fad”) =
0-0-0 (NPK-0) 1.47¢ 128.44d 91.48d 15.55¢ 3.95¢ 48.26d 1.81d 4.79¢ M
60-30-30 (NPK -1) 1.79b 169.89¢ 122.04¢ 16.78b 4.23¢ 68.55¢ 3.05¢ 7.70b 83,
90-45-60 (NPK-2) 191b 193.89b 160.78b 18.11a 5.13b 9L1Lb 4.41b 9.41b @
120-60-90 (NPK -3 247 211.30a 171.30a 18.77a 5.83a 117.89a 7.510a 13.45a "2
Cultivars x mineral NPK fertilizers
(C-1)x (NPK-0) 1.20f 120.00¢ 76.67f 15.67de 3.90d 37.22¢ 1.12¢ 3.64f
{ C-1)x (NPK-1) 1.89b-¢ 131.89¢ 79.44f 17.00b-¢ 4.10d 40.67¢ 1.94¢ 6.39d.f
(C-1) x(NPK-2) 1.90b-¢ 171.67b 135.11¢ 18.33ab 5.07¢ 75.00cd 3.74ed 8.27¢c-¢
(C-1)x(NPK-3) 2.13be 179.44b 138.89¢ 19.33a 5.70a-c 85.33bc d.61c 9.71cd
(C-2)x(NPK-0) 1.83b-¢ 127.78¢ 91.97¢ef 15.00¢ 4.20d 50.56¢ 2.32de 59141 <
(C2)x (NPK%1) 2.00b-d 186.11b 110.56d 16.00c-e 4.40d 72.33cd 3.66¢d 9.43cd o
(C-2)x (NPK-2) 2.12be 190.00b 167.11b 18.00a-c¢ 5.10¢ 92.33bc 4.99¢ 10.49bc —
(C-2)x(NPK-3) 2.90a 225.00a 190.00a 19.00ab 5.97a 140.00a 10.15a 16.76a @
(C-3)x (NPK-0) 1.38¢f 137.56¢ 106.11de 16.00¢c-¢ 3.77d 57.00de 1.99¢ 4.79¢f o
(C-3)x{(NPK-1) 1.50d-T 191.67b 176.11ab 17.33a-d 4.20d 92.67be 3.54¢d 7.28¢-1 5o
(C-3) x (NPK-2) 1.70¢-f 220.00a {80.11ab 18.00a-¢ 5.23bc 106.00b 4.51c 9.48cd 8
(C-3)x (NPK-3) 2.38b 229.45a 185.00ab 18.00a-¢ 5.83ab 128.33a 7.78b 13.87ab ~

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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associated with corresponding increases in all studied yield and its
components ;i.e ,number of ears plant”’ , husked ear weight, unhusked
ear weight , ear diameter , ear length , kernels weight ear’! kernels
yield fad.” and ears yield fad.! ,compared with those of the control , .
in both summer seasons. The obtained results appeared to be in
general agreement with the findings of several investigators , who
studied the effects of one or more of the mineral N,P and K fertilizers
on yield and its component characters of sweet corn and maize such as
Kamprath et.al.(1982) for number of ears and yield ;Yodpetch and
Bautista (1984) ,Navarro et al (1985)and Malzer and Randall (1986)
for yield; Peck and MacDonald (1989) and Wong et al (1995) for ear
weight; Samad (1992) and Toshave (1995) for grain yield ;Wong et al
(1995) for ear weight ,ear length and kernels yield; Nihayati and
Damhury (1996) ;Hemphill (1996) for ear weight and ear length;
Hemphill (1996) and Miftahullah et al (2002) for yield ;Uiken et al
(1997) and New York Vegetable and Cultural Practices (1999 and
2000) for husked and unhusked ear weight ,ear diameter and length
for grain yield and kernel weight .All previously mentioned
researchers reported that increasing the mineral fertilizers levels
reflected significant increases on yield and its components .On the
contrary ,Wong et al (1995) for ear length ; Michalojc et al(1996), for
ear diameter, reported that N application treatments did not
significantly affect these characters of sweet corn .Similarly , Peck and
MacDonald (1973) found that increasing rates of K fertilizer led to
small increase on yield of sweet corn. Application of mineral NPK
fertilizer at the highest rate of 120-60-90 Kg N- P,0s-K,0 fad. gave
higher mean values of sweet corn yield and its components , compared
with the rates of 90-45-60 or 60-30-30 N-P»0s-k;O fad.”,in the two
growing seasons.Significant linear effects of K on sweet corn and
maize yield were indicted by Chu et al (1989), EL-Fouly et al (1991)
;Heckman and Kamprath (1992), who reported that application of N
and K fertilizers to sweet corn plants significantly increased ears and
kernels yield .The obtained results were also in accordance with the
findings of Abdel-Razik and Ghoneim (1999), who found that
increasing the amounts of applied N with K rates were associated with
increments on kernels yield, ear length and ear weight of sweet corn .

Concerning, the results of the interaction effects between the
cultivars and mineral NPK fertilization on yield and its components
are presented in Tables 3-a and 3-b .The comparisons among the mean
values of the different combinations of the cultivars with mineral NPK



73

J.Agric.&Env.Sci.Alex.Univ.,Egypt Vo0l.6(2)2007

fertilizers rates for each studied parameter of yield and yield
components were found to be significant in most cases ;but ,with
different magnitudes ,in the two seasons of 2004 and 2005 .The results
reflected that , in the first season (Table 3-a) ,the optimum interactive
treatment combination for the number of ears plant’character was
between the cultivar Challenger and the highest level of NPK
fertilization at the rate of 120-60-90 Kg N-P,Os-K,0 fad.!. As for the
characters husked ear weight , unhusked ear weight ,ear diameter ,ear
length, kernels weight ear, kemels yield fad.™. and ears yield fad™,
the results in Table 3-a illustrated that the best interaction effect for
increasing these parameters , in the first season , was given by the
combined treatment of cultivar Shimmer and the mineralr NPK
fertilizer at the rate of 120-60-90 Kg N-P,0s-K,O fad.”, which
produced the highest mean values for yield and its components.
Kamprath et al(1982) showed that hybrid populations of sweet corn
varied in their responsiveness to environments , because N supply is
an important factor of the environment which affect yield .Maize
cultivars differed in their responses to N fertilization for grains yield
(Kling et al ,1997 ;Oikeh et al ,1997). In the second season , the
presented data in Table 3-b illustrated that using the cultivar
Challenger with the application of mineral NPK fertilizer at the rate of
120-60-90 Kg N-P,05-k;0 fad.”,was the best combination treatment
for all the studied yield and its components parameters ,with only one
exception ,followed by the combination between cultivar Shimmer and
the application of NPK fertilization at the rate of 120-60-90 Kg N-
P,05-k;0 fad.!. The only exception was noticed for the ear length
character ;since, using of the cultivar Basin with the application of the
mineral NPK at the highest rate increased this parameter . Such results
generally indicated that the studied cultivars reflected high responses
to the mineral NPK fertilizers under the environmental conditions of
the newly reclaimed area at El- Noubaria region . -

~ Also ,the evaluated cultivars of sweet corn reflected significant
differences in their responses of yield and its component characters.
These results seemed to agree with the findings of Dawood et al
(1992) for grain yield of maize ; Samad (1992) for grain yield of
- maize; Novero et al (1992) for yield of maize ;Wong et al (1995) for
ear weight ,kernels yield , ear length of sweet corn :Oikeh et al (1997)
for grain yield and kernels weight of maize ;New York Vegetable and
Culture Practices (1999 ) for unhusked ear weight , husked ear weight
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, ear diameter and ear length of sweet corn. They concluded that the
used cultivars differed in their general performances for these
characters to response to mineral fertilizers rates.
Kernels Quality

The results concerning the effects of cultivars, NPK fertilization
and their interactions on kernels quality characteristics ; i.e. kernels
dry weight, T.S.S. , sucrose , reducing sugars ,total sugars ,starch and
carbohydrates contents; are presented in Table 4-a and 4-b . The
comparisons among the mean values of the three cultivars showed
insignificant effects on kernels dry weight , during both seasons .In the
same line , a study made by Mullins (2000) illustrated that the
moisture content of sweet corn grains did not significantly differ
among the used cultivars .On the contrary ,Doehlert et al (1993) found
that lines of sugary genotypes of sweet corn differed in their kernels
dry contents , and explained this result on the basis tnat sugary kernel
is attributed to a decrease in starch and phytoglycogen in the
endosperm.

Respecting the influence of NPK fertilization levels on kernels
dry weight , the results of the two seasons , presented in Tables 4-a
and 4-b ,revealed that application of NPK in successive amounts up
t0120-60-90 Kg N-P»0s-K»O fad.” resulted in steady corresponding
increments on this character . The highest significant value of kernel
dry weight percentage was given by applying NPK fertilizer at the
highest rate of N-P.05-K-.O fad.”!. Koteva and Mikhov (1995) found
that increasing the rates of NPK fertilizers resulted in increasing dry
matter content of maize grains .Similarly, Hemphill (1996) showed
that N fertilizer rates increased significantly dry weight content of
sweet corn grains .On the other hand , Michalojc et al (1996-b) found
that N fertilizer application had a little effect on dry matter content of
sweet corn . With respect to the interaction effects between cultivars
and NPK fertilization levels on kernels dry weight percentage, the
results reflected that the comparisons among the mean values of this
character appeared to be significant ; but , with different magnitudes ,
in the two growing seasons . Such a result seemed to indicate that the
used cultivars of sweet corn reflected high responses to mineral NPK
fertilizers and reacted well under the environmental conditions of the
reclaimed area at El-Noubaria region for this character .The highest
value of kernels dry weight was obtained when the cultivar Shimmer
was supplied with 120-60-90 Kg N-P,0s-K,O fad.”.in the first
season . However, in the second season . using cultivar Challenger
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w1th the appllcatlon of NPK at the rate 0f120-60-90 Kg N-P,05-K>0
fad.”! resulted in the highest mean value of the studied character .

- The results in Table 4-a, concerning T.S.S. and sucrose contents ,
illustrated that cultivar Challenger was the best genotype that reflected
the highest values of these two characters. However, the differences
among the cultivars appeared to be insignificant in the case of sucrose
content, and significant in the case of T.S.S. parameter, in the first -
season .The result concerning T.S.S. content seemed to agree with the
finding of Kleinhez (2003) , who found that soluble solids percentages
varied significantly by the different cultivars of sweet corn . Zhu et al
(1992) reported that there was a negative relationship between soluble
solids and total sugars of sweet corn .The results concerning reducing
sugars , total sugars , starch and carbohydrates reflected generally that
the ‘evaluated cultivars varied significantly in their performances for
these characters , with only one exception ,in the first season .Similar
findings were obtained by Evensen and Boyer (1986) ,who reported
that sugar , reducing sugars and total sugars contents differed
significantly among the used cultivars of sweet cormn .Cultivar
Shimmer gave the highest values for reducing sugars ,total sugars and
carbohydrates contents, with significant differences; and starch
content, without significant differences; among the three cultivars .In
the second season , Table 4-b the results reflected generally that the
comparisons among the cultivars for the parameters sucrose ,reducing
sugars ,total sugars , starch and carbohydrates contents were
significant, with different magnitudes ; but ,the T.S.S. content did not
reflect any significant differences .Abdel-Razik and Ghoneim (1999)
found that the effects of N and K levels on sucrose, reducing sugars as
well as total sugars appeared to be significant . Cultivar Challenger
gave the highest significant values for sucrose ,total sugars ,starch and
carbohydrates ,and cultivar Basin was the best for reducing sugars
content .Such results seemed to agree with those repogted by Evensen
and Boyer (1986) ,who found that starch concentration in grains of
sweet corn varied with different cultivars.Wong et al (1994) illustrated
that sucrose and total sugars concentrations in Sh; hybrids of sweet
corn varied from one to another. Since , the variability among Sh;
hybrids refer to genotypic differences .They suggested also that
variability among the Sh; hybrids suggests that allelic variation at
other loci is profoundly influencing sucrose and total sugars level in
freshly harvested sweet corn .Similarly , Pardee (1963) attributed the
increased sweetness in sweet comn to a single inheritance gene called
shrunken(Sh;)



Table 4-a : Effects of different cultivars , mineral NPK fertilizers rates , and their interactions
on the kernels quality parameters; T.S.S., sugars, starch kernels dry weigh and
carbohydrates of ; sweet corn ,during the season of 2004 ,

Season 2004
Characters T.S.S Sucrose Reducing | Total sugars Starch Kernels Carbo-
sugars dry weight hydrate
Treatments (%) (mg.g' dw) | (mg.g'dw) | (mgg'dw) [ (mgg’ dw) (%) (mg.g" dw)
Cultivars
Basin (C-1) 7.96ab 163.83a 89.17b 253.00¢ 332.50a 27.25a 585.50¢

Challenger (C-2) 8.46a 170.33a 87.50b 257.83b 337.50a 27.88a 595.33b

Shimmer (C-3) 7.69b 163,752 102.75a 266.25a 338.33a 27.42a 604.55a
Mineral NPK fertilizers (kg fad™)

0-0-0 (NPK-0) 7.13¢ 161.33b 76.88d 238.22d RITAEL] 24.66¢ 549.33d
60-30-30 (NPK-1) 7.77be 168.55a 85.44¢ 253.66¢ 377.78a 27.30b 631.44a
90-45-60 (NPK-2) 8.27ab 168.88a 95.44b 264.33b 345.55ab 27.78b 609.88b
120-60-90 (NPK-3) 8.98a 165.11ab 114.78a 279.88a 310.00b 30.32a 589.88¢

Cultivars x mineral NPK
fertifizers

(C-1)x(NPK-0) 7.00b 150.33h 81.67g 232.001 270.00d 24.50¢d 502.001
(C-1)x (NPK-1) 7.27ab 163.00a 86.00rg 249.00¢ 370.00ab 28.73a-¢ 419.00b

(C-1) x(NPK-2) 8.57ab 169.67a 90.67¢f 260.33cd 410.00a 26.20b-d 670.33a

(C-1)x (NPK~-3) 9.00a 172.33a 98.33cd 270.67b 280.00cd 29.55ab §50.67¢

(C-2)x(NPK-0) 7.23ab 168.33a 66.00h 234331 353.33a-¢ 25.82b-d 587.66¢
(C-2)x (NPK-1) 8.73ab 171.00a 82.00g 253.00de 400.00a 25.84b-d 653.00a
(C-2)x (NPK-2) 8.90a 169.33a 93.33de 262.66¢ 320.00b-d 29.24ad §82.66¢

(C-2)x (NPK-3) 8.97a 172.67a 108.66b 281.33a 276.66¢d 30.61a 557.99de
(C-3)x (NPK-0) 7.17ab 165.33a 83.00g 248.33¢ 310b-d 23.67d §58.33de
(C-3)x(NPK-1) 7.30ab 171.67a 88.33¢c-g 259.00¢cd 363.33a-¢ 27.34a-d 622.33b

(C-3) x (NPK-2) 7.33ab 167.67a 102.33be 270.00b 306.976b-d 27.90a-d 576.67cd

(C-3)x (NPK-3) 8.97a 150.33b 137.33a 287.66a 373.33ab 30.80a 660.99a

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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weigh and carbohydrates of ; sweet corn ,during the season of 2005.

interactions on the Kernels quality parameters; T.S.S., sugars, starch kernels dry

Seasons 2005
Characters | T.S. S Sucrose Reducing | Total sugars Starch Kernels Carbo-
sugars dry weight hydrate
Treatments (%) (mg.g"' dw) (mg.g” dw) | (mg.g'dw) (mg.g"' dw) (%) (mg.g”" dw)
Cultivars Y
Basin (cn 8.33a 168.17b 85.42a 251.42¢ 280.00b 8.26a §31.42b
Challenger (C-2) 8.62a 195.17a 84.25q 279.58a 329.17a 29.14a 608,752
Shimmer  (C-3) 8.68a 190.75a 71.75b 262.17b 295.00b 27.35a 557.17b
Mineral NPK fertilizers (kg fad™)
0-0-0  (NPK-0) 8.09b 160.33d 73.67b 233.00d 240.00d 26.87b 473.00d
60-30.30  (NPK-1) 8.25b 179.67¢ 80.00a 2587.44¢ 288.89¢ 27.59b 546.33¢
90-45-60 ‘(NPK -2) 8.73ab 192.11a 8389a 276.00b 364.44a 28.68ab 640.44a
120-60-90 (NPK-3) 9.11a 206.67b 84.33a 291.11a 312.22b 29.86a 603.22b
Cultivars x mineral NPK fertilizery
(C-1)x(NPK-0) 7.93a 141.67g 78.33cd 218.00g 236.67¢ 27.13ab 454.67 g
(C-1)x (NPK-1) 8.07a 161.33¢f 84.67be 239.33f 266.67 ¢ 27.52ab 506.00¢f
(C-1) x(NPK-2) 8.40a 177.00de 94.00ab 271.00de 323.33 be 28.91ab 594.33cd
(C-1)x(NPK-3) 8.93a 192.67b-d 84.67be 277.33¢cd 293.33c.c 29.44ab §70.66 d
(C-2)x(NPK-0) 7.93a 149.00(g 86.00a-c 235.67 236.67 g 27.54ab 47234 fg
(C-2)x (NPK-1) 8.27a 193.67h-d 91.00ab 284.67 be 320.00b.d 28.64ab 604.67 cd
(C2 l‘x (NPK-2) 9.07a 208.00b 87.00a-¢ 295.00 ab 416.67 a 29,75ab 711.67 a
(C-2)x(NPK~3) 9.23a 230.00a 73.00de 303.00 a 343.33b 30.64a 646.33 b
(C-3)x (NPK-0) 8.40a 190.33b-d 56.67f 245331 246.67 g 25.94b 492.00¢-g
(C-3)x(NPK-1) 8.43a 184.00cd 64.33cl 248.33f 280.00d-f 26.62ab 52833 ¢
(C-3) x(NPK-2) 8.73a 191.33b-d 70.67de 262.00 ¢ . 353.33b 27.37ab 615.33 be
(C-3)x (NPK-3) 9.17a 197.33he 95.33a 293.00 ab 300.00 c-¢ 29.461b 593.00 ¢d

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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As for the effects of the different levels of NPK fertilizer on the -~
T.S.S., sucrose ,reducing sugars ,total sugars ,starch and carbohydrates
contents ,the results in Tables 4-a and 4-b revealed generally that
application of NPK fertilization in successive amounts up to 120-60-
90Kg N-P,05-K,0 fad. 'resulted in steady corresponding increments
in T.S.S.,sucrose ,reducing sugars and total sugar constituents of
grains, in the two experimental seasons , with only the exception that
was found in the case of sucrose content, in the first season .These
results seemed to agree with the finding of Abdel-Razik and Ghoneim
(1999) ,who found that the effects of N and K fertilizers levels on
sucrose ,reducing sugars as well as total sugars appeared to be
significant. Such results can be explain on the basis that
sucrose ,which gives sweetness to grains ,is the dominant sugar and
can be considered the responsible factor for quality of sweet corn
~ (Boyer and Shannon ,1983 ;Nonnecke,1989 ;Pajic et ai ,1994) . In the
same line , Mansour and Raab (1996) stated that the kernels quality ;as
expressed as kernels texture ,shape and flavor , are governed by starch
and sugar contents . On the other side , the results in Table 4-a
illustrated that the contents of starch and carbohydrates were increased
by applying the NPK fertilizer at the rate of 60-30-30 Kg N-P,Os-
KO fad.”;but, decreased as a result of applying the other two rates of
NPK fertilizers ,in the first season .Nevertheless , in the second
season(Table 4-b) , the results revealed that application of NPK
fertilizer in successive amounts up to 90-45-60 Kg N-P,0s5-K,0
fad."resulted in corresponding increments on the starch and
- carbohydrates contents. The result concerning starch content in kernels
of sweet com , in this study, seemed to agree with that obtained by
Koteva (1995) ,who found that starch of maize decreased by
increasing NPK fertilizer rates ; Whereas , the result respecting
carbohydrates content did not agree with that reported by Palani and
Shanthi (1994) ,who indicted that carbohydrates concentration was
higher than control in plants given a high N rate .Similarly, Abdel-
Razik and Ghoneim (1999) reported that the effects of N and K levels
on carbohydrate and starch constituents appeared to be insignificant .
These results could be explained on the basis that , in potassium
deficient plants ,some gross changes occur ,including an accumulation
of soluble carbohydrates , a decrease in levels of starch , and an
accumulation of soluble components (Lauchli and Pfluger,1978) .It is
possible, also,due to the fact that potassium activates the
enzymesinvolved in sugar biosynthesis and helps in translocation of
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sugars (Evans and Sorger ,1966 ;Archer ,1985) .

Results of Tables 4-a and 4-b illustrated the effects of the
interaction between the evaluated cultivars and mineral NPK
fertilizers on the biochemical constituents of grains ;ie. , T.S.S.
,sucrose , reducing sugars , total sugars , starch and carbohydrates , in
the two summer seasons of 2004 and 2005 .The results showed that
the effects of the two studied main factors ; on the biochemical
constituents ;were found to be significant in most cases , in both
seasons .The results reflected that the cultivars varied in their
responses to the different NPK fertilizers levels for the studied
biochemical constituents ,in both seasons .Concerning the effects of
the interaction between the two studied factors on the sucrose and
reducing sugars contents , the results illustrated generally that the three
. cultivars of sweet corn responded differently to be increments of NPK
tertiizer rates in most cases , in the two growing seasons .
Results of Tables 4-a and 4-b demonstrated generally that the
interaction effects between cultivars and NPK fertilization levels on
starch and carbohydrates contents were significant ;but, with different
magnitudes , in both years .The results illustrated, also, that the
interactions between each cultivar and application of NPK femhzers in
successive amounts up to 90-45-60 Kg N-P,05-K;0 fad. lresulted in
corresponding increments in the two constituents of grains ;i.e.,starch
and carbohydrates ,in the two seasons ,in most combinations
.However, the cultivars did not responded to increase of the
application of NPK fertilizer rats over 90—45-60 kg N-P;0s-K;O
fad.”" ; since ,the interaction between each of the three cultivars and
apphcatlon of the NPK fertilizer at the rate of 120-60-90 Kg N-P,0s-
KO fad.! reduced , significantly ,the values of these two constituents
in both years .These results seemed to agree with the findings of
Koteva (1995) using NPK fertilizers ;who found that increasing the
used fertilizer levels resulted in decreasing in starch .On the contrary
,Palani and Shanthi (1994) reported that casbohydrates contents
increased with increasing N fertilizer .

Chemical compositions of leaves

Results presented in Table 5 reflected the main effects of
cultivars and rates of NPK fertilizers , and their interactions on
theleaves chemical compositions ; i.e. , N , P and K percentages ; in
both seasons. The results indicated that the cultivars varied
significantly in their contents of N , P an K percentages , in the two
growing seasons . The best cultivar that showed the significant highest
values of N% and K% , in the first season , and N% and P% in the



Table 5 : Effects of different cultivars , mineral NPK fertilizers rates , and their
interactions an the leaves chemical composition of sweet corn,

During the seasons of 2004 and 2005 .

Seasons 2004 2005
T __ Parameters N P K N P K
Treatments ™ ~. (%) (%) (%) (%) (%) (%)
Cultivars
Basin (C-1) 2.27b 0.66b 0.97b 2.46b I.11b 1.52a
Challenger (C-2) 2.50a 0.69ab 1.42a 2.83a 1.19a 1.29¢
Shimmer  (C-3) 2.35bab 0.75a 0.94b 2.57b 1.12b 1.38b
Mineral NPK fertilizers (kg fad™" ‘
0-0-0 (NPK-0) 1.93¢ 0.75a 0.98b 2.48¢ 1.12ab 1.25¢
60-30-30 (NPK-1) 2.35b 0.67b 1.04b 2.58bc 1.18a 1.52a
90-45-60 (NPK-2) 2.54ab 0.70b 1.18a 2.68ab 1.23a 1.34b¢
120-60-90 (NPK-3) 2.67a 0.68b 1.24a 2.74a 1.04b 1.47ab
Cultivars x mineral NPK fertilizers
{C-1)x (NPK-0) 1.73¢ 0.69¢ 0.68f 2.40cd 0.98d 1.53a-c
{(C-1)x (NPK-1) 2.20d-f 0.68¢ 0.74ef 2.23d 1.30ab 1.53a-c
(C-1) x (NPK-2) 2.43b-¢ 0.64¢ 1.33b 2.37cd 1.27a-¢ 1.60ab
(C-1)x (NPK-3) 2.73ab 0.65¢ 1.13¢d 2.83ab 0.92d 1.40b-d
(C-2)x(NPK-0) 2.00 fg 0.62¢ 1.57a 2.53cd 1.33a 1.10e-f
(C-2)x (NPK-1) 2.33 c-f 0.66¢ 1.30b¢ 2.90a 1.12a-d 1.73a
(C-2)x (NPK-2) 2.70a-¢ 0.79b 1.10d 2.83ab 1.17a-d 0.92f
(C-2)x(NPK-3) 2.97a 0.68¢ 1.70a 3.07a 1.17a-d 1.40bh-d
(C-3)x (NPK-0) 2.07e-g 0.95a 0.69¢ 2.50¢d 1.03cd 1.13d-f
(C-3)x(NPK-1) 2.53b-d 0.68¢ 1.10d 2.60bc 1.13a-d 1.30c-e
(C-3) x(NPK-2) 2.50b-d 0.68¢ 1.10d 2.83ab 1.27a-¢ 1.50a-c
(C-3)x (NPK-3) 2.304-f 0.70¢ 0.88¢ 2.33cd 1.05b-d 1.60ab

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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second season , was found to be Challenger. The data demonstrated
also that the highest significant value of P% , in the first season ,and
K% , in the second season, was given by cultivars Shimmer and
Basin ,respectively. The comparisons among the values of the nutrient
contents of sweet corn leaves ,as influenced by the different levels of
NPK fertilizers are presented in Table 5 .The results showed that N
concentration of sweet corn leaves was significantly affected by
increasing NPK fertilizer applications. The highest percentage of this
content was noticed in plants received 120-60-90 Kg N-P,0s-K,O
fad. ! in both seasons. This result a greed with Malzer and Randall
(1986) ; Kostandi (1991) ; and Hemphill (1996) who found that
increasing N fertilizer rates resulted in increasing N concentration of
corn leaves .Similarly , Michalojc ez al (1996-b) illustrated that leaf N
content of sweet corn increased with increasing NK fertilizer rates .On
the other side, application of the different levels of NPK fertilizers did
not reflect any significant effect on the P concentration of sweet corn
leaves , in both years .Nevertheless , the increased percentages of K
content in leaves were found significant ;but ,with different
magnitudes, in both seasons .The highest percentage of K content was
reported for the highest level of NPK fertilizer at the rate of 120-60-
90 Kg N-P,0s-K,0 fad.! ,in the first season ; but , in the second
season , the significant highest value of K content was given by the
NPK fertilizer at the rate of 60-30-30 Kg N-P,0s- K,O .In the same
line , Classen and Wilcox (1974) found that K composition of corn
leaves was increased by increasing K rates .On the other hand ,
Michalojc et al (1996-a ) found that leaf K content was decreased with
increasing NK fertilizer rates. Kostandi (1991) indicated that
increasing N application to sweet comn plants decreased K content.
Classen and Wilcox (1974) found that K fertilizer rates did not affect
on either N or P percentages in tissues of com
Table 5 showed the effects of interaction between the tested
cultivars and the different levels of NPK fertilizers on N, P and K
percentages of leaves ,in the two growing seasons. Generally , the
results illustrated that the differences among the values of ali
treatments combinations for the chemical compositions of sweet comn
leaves were high enough to be significant in most cases ;but ,with
different magnitudes ,in the two seasons . In the first season ,the
interaction between cultivar Challenger and the highest level of NPK
fertilizer at the rate of 120 —-60-90 Kg N-P,0s-K,;0 fad.! gave the
highest significant values of N and K percentages .In the second
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season , the highest significant value of N content was given by the
interaction between the cultivar Challenger and the highest level of
NPK fertilizer. Meanwhile. the optimum interactive treatments for the
P and K contents were achieved by the combination between the
cultivar Challenger with each of the first and the second levels of NPK
fertilizers , respectively .

REFERENCES

Abdel-Razik , AH. and ILM.Ghoneim .1999. Morphological
characters , yield and chemical constituents of sweet
comm in relation to graded doses of nitrogen and
potassium fertilizers . J.Adv.Agric.Res. 4(2) : 771-785.

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.

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.
Archer , J.1985 . Crop nutrition and fertilizer use . Farming Press
Ltd 258 pp.Bizik, J. 1997. Distribution and movement of
plant available forms of nitrogen in soil for maize during
spring time. Restlinna Vyroba. 43(1): 19-24. University
of Agriculture, Slovakia. (c.a. Field Crop Abst. 50, 3739).

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

Chu, L.; FX.Lu. and S.J.Liu.1989 . A study on the effects of
nitrogen combined with potassium fertililzer on growth
of sweet corn on latertic red soil . J . South China Agric .
Univ.10(3):43-51 (c.a.Field Crop Abstr .44 , 7856 ) .

Classen, M.E. and G.E. Wilcox. 1974. Comparative reduction of
calcium and magnesium composition of corn tissue by

NH-N and K fertilization. Agron.J. 66.521-522.

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



83
J.Agric.&Env.Sci.Alex.Univ.,Egypt Vol.6(2)2007

Co Stat Software . 2004 . User's Manual Version . Cohort Tucson ,
Arizona. USA . http// www. Cohort.com ., info @ cohort .
com

Dawood, R.A.; K.A. Kheiralla and M.A. Gameh. 1992, Effect of
nitrogen and foliar application of some micronutrients on
the yield, yield components and quality of maize. Assiut J.
Agri. Sci. 23 (4): 3-17.

Doehlert, D.C.; T.M. Kuo; J.A. Juvik; E.P. Beers and S.H. Duke.
1993.Characteristics of carbohydrate metabolism in sweet
com sugary-1) endosperms. J.Amer. Soc. Hort. Sci.
118(5): 661- 666.

EL- Fouly, M.M.; A.F. Fawzi; A.H. Firgany and F.K. El-Baz. 1991.
Uptake and removal of potassium by maize and effect of
potassium sulphate on yield. (c.a. Field Crop
Abst.95,5225).

El- Noemani, A.A.; A.K.A. El-Halem and H.A. El-Zeiny. 1990.
Response of maize (Zea mays L.) to irrigation intervals
under different levels of nitrogen fertilization. Egyp. J.

Agron. 15(1- 2): 147-158.
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.). AgronJ.5(3): 501- 518.
Evans, H.J. and G.J. Sorger. 1966. Role of mineral elements with
emphasis on the univalent cations. Ann. Rev. Pl. Physiol.
7: 47-76.

Evenhuis , B.and P.W.Dewaard . 1980.Principles and practices in

analysis . FAO soils Bull.38:152-163.

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.
Gromove, A.A.; V.F. Abaimer; N.D. Kanhove and V.B. Schukin.
1994. The effect of increasing calculated doses of
fertilizers in cereal fallow-row crop rotation on southern
Chemozem in the Orenburg Region. Agron. Khimiya. 6:
59-66. -
Heckman, J.R.and E.J.Kamprath.1992. Potassium accumulation and
comn yield related to potassium fertilizer rate and
placement .J. Soil Sci . Soc.Agron..56(1):141-148.

Hemphill , D.D. ; N.S Manour ; J . Hart ; R.Dick; J.Luna ; J , Selker;

C.Miles and E . Marx . 1996 . Effect of N rate and row
spacing on sweet comn yield and residual soil N . A :
/Vegetable research 1996 ,Commercial Vegetable



84
J.Agric.&Env.Sci.Alex.Univ.,Egypt Vo0l1.6(2)2007

Production Guides , North Willamette Research An
Extension Center :htm. :

Kamprath, EJ.; R.H. Moll and N. Rodriguez. 1982. Effects of
nitrogen fertilization and recurrent selection on
performance of hybrid population of comn. AgronlJ.
74:955- 958. _

kling,J.G.;S.0.0ikeh;H.A.Akintoye;H.T.Heuberger,and W.J.Horst.
1997.Potential for developing N use efficient maize for
low input agricultural systems in the moist savannas of
Africa .p490-50l.in G.O.Edmeades et al.(ed).
Developing drought and low — nitrogen tolerant maize .
Proc.Symp . CIMMYT.EI Batan,Texcoco, Mexico,25-29
March.1996.CIMMYT ,Mexico,D.F.htm.

Kleinhez , M D.2003. Sweet com variety trials in Ohio : recent top
performers and suggestion for future evaluations .
Horttechnology. 13(4):711-718.

Kostandi, S.F. and M.F. Seliman. 1991. The significance of
NPK fertilizers on the yield and smut incidence of
com. J. Agron. Crop Sci. 167(4): 269-276.

Koteva, V. and I. 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 ).

Lauchli, A. and R.Pfluger.1978. Potassium transport through plant
cell membranes and metabolic role of potassium in plants
Proc.11™Congr .int. Potash inst .Berm ,pp.111-
163.(c.a.Marschner,H.1986.Mineral nutrition of higher
plants.Academic  press . court brace Jovanovich .
publishers. London.San Diego , New York and
Tokyo.p.673.).

Madhavi, B.L.;M.S.Reddy and P. Rao . 1995 . Integrated nutrient
management using poultry manure and fertilizers for
maize . res. Apau.23(3/4):1-4.(c.a.Field Crop Abst.. 50 (9)

, 6357).

Malik, C.P.,, and M.B. Singh. 1980. Plant enzymology and

histoenzymology. A Text Manual- Kalyani Publishers,



85
J.Agric. &Env.Sci.Alex.Univ.,Egypt Vo0l.6(2)2007

New Delhi.
Malzer, G.L. and G.W. Randall. 1985. Influence of nitrification
inhibitors, Nsowrce, and time of N application on yield
and N utilization of corn. Journal of Fertilizer Issues. 2(4):
117-123. (c.a. Field Crop Abst. 9 (4), 2612).
Marschner,H.1986. Mineral nutrition of higher plants.Academic
press .court brace Jovanovich . publishers. London.San
Diego, NewYork and Tokyo.p.673
Marschner, H. 1997. Mineral nutrition of higher plants. 2™ Ed.,
Academic Press. Hacourt Brace and company, London,
Text" book, p. 864.
Mansour ,N.S and C.Raab.1996 . Grow your own sweet comn .
Oregon State University Extention Service . htm.
Mascagni, H.J. and D.J. Boquet. 1996. Starter fertilizer and planting
date etfects on corn rotated with cotton. Agron. J.
88(6): 975-982 '

Metwally, A.A.; M.M. Abdalla; S.A. Shaban; A.A. Abd El-Hafeez and

E.O. Ewies. 1988. Effect of nitrogen and phosphorus
fertilization for corn and corn-soybean intercrops. Assiut J.
*Agri. Sci. 19(1): 323-336.
Michaloje,Z; J. Nurzynski and J.M. 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).

Michalojc,Z; J. Nurzynski and J.M. Kossowski. 1996-b. Effect of
nitrogen and potassium fertilizer application on yield
and chemical composition of sweet cormn. 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.JJan and Ihsanullah. 2002. Yield
potential of sweet comn as influenced by"different levels
of nitrogen and plant population. Asian J. Pl. Sci.1(6): 631-
633. -

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



86
J.Agric.&Env.Sci.Alex.Univ.,Egypt Vol.6(2)2007

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).

New York Vegetable and Cultural Practices . 1999. Sweet com
spacing and nitrogen trials. htt: //www. hort. Cornell. Edu
/department/ faculty/ Rangajan/ vegetables/ Res Data.
pdf.htm.

New York Vegetable and Cultural Practices. 2000. Optimizing

Population of early sweet cormn. htt: //www. hort. Cornell.
edu /commercial vegetables.

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, Malang, Indonesia. (c.a. Field Crop

Abst.50,4643).

Nonnecke, Ib.L.1989. vegetable production. Published by Van
Nostrand Reinhold , New York . p. 657 .

Novoa , R.and R.S.Loomis . 1981. Nitrogen sand plant production .
Plant and Soil.58:177- 204 .

Oikeh,S.0.;]J.G. kling : V.O. Chude and W.J. Horst . 1997. Yield and
N-use efficiency of five tropical maize genotypes

under N levels (ed). Maize productivity gains through
research and technology dissemination: roc.5"Eastern
and Southern Africa Regional Maize Conf . Arusha
,Tanzania .3-June1996.Cimmyt, Addis Ababa , Ethiopia

Page, A.L.; R.H. Miller and D.R. Reeney. 1982. Methods of soil
analysis, Part2. Chemical and Microbiological Properties.

Amer. Soc. Agron. & Soil Sci. Madison, Wisconsin,
USA.

Pajic,Z.; M.Bbic and M.Radosavljevic .1994 . Effects of sucrose
content on grain quality of sweet corn (Zea mays
L.saccharata).Genetika .26 (2) : 111-114. (c.a.Field Corp
Abst.48, 4086 ).

Palani, P.V. and B. Shanthi. 1994. Efficacy of different sources and
levels of nitrogen on the content of carbohydrates in
maize plants. Crop Res (Hisar). 7(1): 93-96. (c.a. Field
Crop Abst. 48(2), 773).

Pardee,W.D.1963.Have you tried "super-sweet” corn? College of
Agri., Univ.of lii. Agronomy News, No.233. htm.



87

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

Patel, S.K; E.A. Hanlo; S.J. Houchmuth and J.M. White.
1988.Nitrogen and Potassium management studies for
sweet comn. 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 comn plant responses to
P and K in the soil and to band-applied
monoammonium phosphate, potassium sulfate, and
magnesium sulfate. J.Amer. Soc. Hort. Sci. 114(2): 269-

Ping -Wu, Dai-Qiujie and Tao . Qingnan.1991. Dry matter 272.
accumulation and sweet com in response to nitrogen ,
phosphorus ,and potassium application .Philippine
J.Crop Sci.16:540.(c.a.Field Crop Abst.44,2044).

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

Salardini, A.A.; A. Sparrow and R.J. Holloway. 1992. Sweet com
responses to basal and top- dressed rates and sources of
nitrogenous fertilizers. Aust. J. Agri. Res. 43:171-180.

Samad; A. 1992. Effect of different combinations of NPK on the
grain yield and yield components of maize varieties.

Srhad Journal of Agriculture. 8(1): 17-21. (c a. Field Crop
~ Abst. 47,,2092). -

Steel, R.G.D. and Torne, J.H. 1984. Principles and procedures of
“statistics. 2™ ed., McGraw Hill Book Co.

Inc. Singapore, pp. 172-177.

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, Bulgaria. (c.a. Field Crop Abst
.50,3742). -
_Wong, A.D.; J.A. juvik; D.C. Breeden and J.M. Swiader. 1994.
Shrunken-2 sweet corn yield and ' chemical components
of quality .J. Amer. Soc. Hort. Sci. 119(4): 747-755.



88
- J.Agric.&Env.Sci.Alex.Univ.,Egypt Vol.6(2)2007

Wong, A.D.; J.M. 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):771-7717. )

Yodpetch, C. and O.K. Bautista. 1984. Sweet corn (Zea mays, L.) as
potential young cob com II.  Fertilization and
population density. Philippine Agriculturist. 67(2): 121-

134. (c.aField Crop Abst. 39 (4),2653).

Zhu S.;J.R. Mount , and J.L.Collins . 1992 . Sugar and soluble solids
changes in refrigerated sweet corn ( Zea mays L . )
J.Food Sci. 57:454-457.

Al paslal)
L sai ol imall Saandi A8l g Ay Sl 5 Cilial @i it
@l ) gl ciad g glassl) S il g Lgha g g Lgaaliil y (g padd)

Bas dalaicall
onw)w*f E) uLagLnHA')J'duaC.ulL*

e Aaela — eI IS puadl) sl -
Cel 0 Gl 38 e — Ay bl - Gfladt g Aasa 2

et yad JeaaaSdy Salis 00 e ilinal 2335 308 At o ) sl 18 Gangy
) oS el ol dganaall (e Sy e A (papd — sailli - Gau ) a2 5 sean Bl
“O?‘dﬁ".‘"\"' ¢ Velf0. 9. (VLY QYM((}Huﬁ‘Jpﬁ‘QﬁJ)EQ
i el AT asea SIS (Gildas e ) JauSH ALYy Glaill i g Ly
A giall Lonaill — lll 31,5591 3ae — (Fladt el — il f LS 51 ) (5 el sail) Clia o
¢RIy 5l 5y ¢ il / o SH ane ) ATl 5Ky J geanall i 5 (1) 52 Ailadl salall
S J gl < 558/ mgadt 05— S8l Jgda— 58l e e 5 558l 0 )
A el il o gadl 53 gl e GBSy ¢ (O / gaadl SIS J geaaall ¢ i/ o580
A i) il b ¢ ANl Sl ¢ St e IS G o piall 6 siae ¢ o geal] ddlalt 3l
ARl 30 G i 5 staa (A ALY (D jaa g SH ¢ Wi BISH 300 daliall o gl
Ol & o A ) g Ayl 034 g gaf G| g el gl ) siasill g ooy Al jalic
dalatdl ol Y1 Gy b cand ol )Y = Slaial ydel 55005 ) ) od Al (4 sl
u)i@dh,a.\;\,aﬂii&.d\c_hd\(,md.&\ul,“dtubwlg.m(um\ Gaa
L-A\AI‘HJAM“,M_)“c_Lﬂ‘HuLmWL-aL;“QLLuJ'u.GJJ%cu[)‘).s.a
- LJLJ\R_\LL\.“M\J.\S\M‘,\A&!‘, W).“ &d\#dﬂ\y‘mﬂb
U.\ckd.\au\_'\ 30 Ay gina ALY PJM|44)S..J\U.\S\_:L;.¢Y?\‘J\J,LJ\JS;-
Y-~0‘Y~~i@MQMIQH}JIJAML,S‘JJM|MJQ_;)@|,ﬁdi_:u..a
" aiall ey g il gaill Sliia plaeal adll et " il " Giall uSe



89
J.Agric.&Env.Sci.Alex.Univ.,Egypt Vol.6(2)2007

o A Sy J gaaall Clina sl pill ot caef ipa Gl Joadl aly " el
. sl

o A e sa e Qe Ty ga— Ty b — O QS Al iaed) .\u..-_nu\_.ayd_u-
Al ol (G LS | 4l Sa g J gaanally (g il paill Clin JS 45 palona 50l 5
T P g AV Y VORI P SPPC L P RV R SIPS CPDURUR. GO g CPON | VOV |
. Ostiaall Oaam sall Ll y ¢ liall s3g)
_au.‘.\ztc,H(‘J,\J\L;,Ldt)dsu:.ui_._,mu\)yt;ﬁ,ubM@M\UJ&L\-
VY Janay S pall aall Slacdl aladdad y " jend " Ciieall G Jadaill dlilas Juzif ¢
o gradll gl clial adll et cadeed Aty Glai /1 55— by d— a8 1004

¢ Jaih J 0 s gall 4l Sy J geanall Clinal 2@l Llef CunSe Wiy ¢ Gran gall
8oV Y ol nandll (5 gia ledy " el Caiall y Jabadll Alalae & jad
P PV | I P E O PYORPON LR TR ISR ] INPPRIN R BPUXS

33 gall Cliva alaas o Ciliall sladl @ lull i 4 gine DGR 3 g g il Caaia gl -
. uh.a]‘a»uj"ﬁﬁu_,"" _‘"C)M‘;EASLAS‘L")S““SJ.J“&'_IJ:\A.‘
_wus e Y G e ) iamal) el Y el 3! il ALy 2t -
4_,.4\;1\_\\,..1\‘g,#nu\_,sj\s;uw,dsﬁsuss)amm\__gggL-,u.s/!,,g_,i,,g
s gl AT 2 Sl 8 )3 o 5 g Sl IS A0S 5 A1 il ity St ¢ B
S dataill Aam o il a8 3 KUl s 0 Guguald 33 sl Clia aliee f gl e 0 -
IO IR T _,‘_.s).nw.‘nmu‘m}muw\,w\uu‘m
LYoo g ¥eut el Cudsall Gran gall A aidll Llef CuSe
)j.l.ue_,.\ut.:).\."‘,w;_,_).um)..al.\r_wMM‘bﬂ‘d\)J‘dJmu‘@hﬂ\uMJ\_
S Sl Sl el G s 30l 5 GBSy ¢ Aandiuadl Gliialt GEAL Lilay)
Q.‘«j\)‘,h;‘,_‘;;.au.ébi\.i_a'\i\d.a.ii_,.a")._;ﬂu"u_'al.a.lloigg_,ﬁl_.s‘@“}.ll
Alall (b ghuadlly g 50l n Lol sine NS g g1 an gall (B 0 gl gl Q:\.A.u::j‘
|
a,_,,usJJ|M|Mswwluymn,uu.‘\nuud;m:@um,i
gl gl g 5 il y Cua g 3l sealic (e 3151 (6 gy Aualad) ol 4 giee CAEDGS)
O sall D&

ulhd\u\)aU\u.A«_uLuaul_‘sJAJ‘,a_,u|)ﬂ\o;+\ Lu“s_a).q.‘a\u\:-&ha.:‘,-
Jatal gl S pal et el Witatal 4 4 S0 ,Jm_.\...‘.y ClS el g AadiSinall
Syinay gl 33y ¢ AT gSay J geanally g dll il Clina e IS o Lagis
daliaiud |)\}\UJJ.L'_LAJPP\JJJ‘_,)M|J&JJJJ|)_‘L;u.a u|)‘,\}\
s

- -
.



