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Two field experiments were conducted during the two successive summer growing seasons of 2016 and
2017 to study the effect of three nitrogen fertilizer rates, on the growth traits, yield components, yield and
some kernels chemical properties of three white single cross hybrids of maize. Almost traits of maize
under study, were significantly increased by increasing nitrogen fertilizer rates in the both seasons,
application of 150 kg N/fed significantly gave the maximum values of studied traits except, No. of days to
50 % tasseling and tasseling as well as No. of barren plants/fed which were significantly decreased with
increasing nitrogen rates in the both seasons. White single cross (S.C.) hybrids of maize were
significantly differed in all maize traits under study in the both seasons. S.C. 30K8 was significantly
surpassed S.C. 7071 and S.C. 2031 in mean values of No. of plants carried two ears/fed, No. of
ears/fed, No. of rows/ear, No. of kernels/row, No. of kernels/ear, grain yield/fed, grain yield/plant and
harvest index as well as gave the lowest mean values of No. of barren plants/fed and the shortest period
from planting to 50 % tasseling or silking in the both seasons. Moreover, S.C. 2031 surpassed the other
two maize hybrids in mean values of leaf area/plant, ear weight, 100-kernel weight, ear yield/fed,
biological yield/fed, kernels nitrogen content, kernels crude protein content, kernels nitrogen uptake/fed
and protein yield/fed in the two seasons. Meanwhile, S.C. 7071 recorded the highest mean values of No.
of green leaves/plant, plant height, ear height, shelling % and stover yield/fed in the two seasons.
Planting S.C. 30K8 and fertilized by 150 kg N/fed recorded significantly the highest mean values of No.
of plants carried two ears/fed, No. of ears/fed, No. of kernels/row, No. of kernels/ear, grain yield/fed,
grain yield/plant and harvest index as well as gave the lowest mean values of No. of barren plants/fed
during the both seasons. Meanwhile, growing maize hybrid of S.C. 2031 under the same nitrogen
fertilizer rate surpassed the other treatments in mean values of leaf area/plant, ear weight, 100-kernel
weight, ear yield/fed, biological yield/fed, kernels nitrogen uptake/fed and protein yield/fed during the two
seasons. Whereas, the maximum mean values of plant height, ear height, shelling % and stover
yield/fed in the two seasons were produced from maize hybrid of S.C. 7071 with the same rate of
nitrogen fertilizer rate.

Keywords: White maize hybrids, S.C. 2031, S.C. 30K8, S.C. 7071, nitrogen fertilizer.

INTRODUCTION pathway (C4), wider adaptability, higher

Maize or corn (Zea mays, L.) is globally the multiplication ratio, desirable architecture, superior
top ranking cereal in potential grain productivity. It transpiration efficiency and high versatile use (EL-
is considered as a ‘King of cereals crops’ because Hosary, et al, 2011). In Egypt, maize is
of its special characteristics that include its carbon considered as one of the main cereal crops,
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comes the third after wheat and rice. Maize is very
essential either for the human food or animal
feeding and a common ingredient for industrial
products. It plays a vital source of daily human
food because their flour mixed with wheat flour by
20 % for bread making. Also, maize is used as a
feed for livestock whether fresh, silage or grains.
Therefore, a great attention should be paid to
raise maize productivity by maximizing yield per
unit area in order to reduce the gap between its
production and consumption. Where, maize is well
known for its high demand for nutrients and other
production inputs. Thereby, among factors that
enhances maize productivity through growing high
yielding hybrids and applying the optimum
nitrogen fertilizer rate. World average cultivated
area of maize in 2017 year (www.fao.org) reached
469.49 million fed one fed = 4200 m?; the total
production was 1134.75 million tons, with an
average productivity of 2416.97 kg grain/fed. The
growing area of maize in Egypt during 2017 year
is about 2.192 million fed with a total grain yield of
7.10 million tons. The average grain vyield
production/fed was about 3239.19 kg. The total
production supplies 80 % of the require
consumption with a reduction gap of 20 % which
has to be filled via importation.

Nitrogen is the component of protoplasm,
proteins, nucleic acids, chlorophyll and plays a
vital role both in vegetative and reproductive
phase of crop growth. Maize has been recognized
as a heavy feeder and uses more of nitrogen than
any other nutrient element. Many reports indicated
that nitrogen fertilizer has more influence on the
growth and yield of maize than any other plant
nutrient because it is the nutrient most often
deficient in the Egyptian soils. Thus, increasing
application of nitrogen fertilizer rates led to
significant increases in growth, yield and its
attributes and quality characters of maize crop (El-
Gedwy 2007; Sallah et al., 2009; Szulc et
al.,2009; Bamuaafa et al., 2010; Hokmalipour and
Darbandi 2011; Dawadi and Sah 2012; Karasu
2012; Li et al.,, 2012; Kandil 2013; Radma and
Dagash 2013; Adeniyan 2014; Ahmadu 2014
Delibaltova 2014; Khan et al., 2014; Rehman et
al.,, 2014; Hafez and Abdelaal 2015; Kandil et al.
2016; Gharibi et al., 2016; Majid et al., 2017;
Markovi¢ et al.,, 2017; Sapkota et al.,, 2017;
Sharanabasappa et al., 2017; Takele et al., 2017;
Ahmad et al., 2018 and Zeleke et al., 2018)

Several investigators showed that maize
hybrids differed in growth, yield components, yield
and some chemical properties (Sallah et al., 2009;
Szulc et al, 2009; Bamuaafa et al., 2010;

Hokmalipour and Darbandi 2011; Dawadi and Sah
2012; Karasu 2012; Li et al., 2012; Kandil 2013;
Radma and Dagash 2013; Adeniyan 2014,
Ahmadu 2014; Delibaltova 2014; Khan et al.,
2014; Rehman et al., 2014; Hafez and Abdelaal
2015; Karki et al. 2015; Kinfe et al., 2016; Majid et
al. 2017; Markovi¢ et al. 2017; Ahmad et al., 2018
, Eyasu et al., 2018 and Sidi et al., 2019).

The aim of this investigation was designed to
study the effect of nitrogen fertilizer rates on
growth, vyield components, vyield and kernels
chemical properties in three white single cross
hybrids of maize.

MATERIALS AND METHODS

Two field experiments were carried out
during the two summer successive growing
seasons of 2016 and 2017 seasons at the Farm of
Agricultural Research and the Experimental
Center of Faculty of Agriculture at Moshtohor,
(Toukh Directorate, Qalyubia Governorate) Benha
Univ. Egypt, to investigate the performance of
some white single cross hybrids of maize to
nitrogen fertilizer rates on the growth traits, yield
components, yield and some kernels chemical
properties.

Treatments were arranged in a randomized
complete block design arranged as a split plot
with three replications. The studied three nitrogen
fertilizers rates, i.e. 90, 120 and 150 kg N/fed
arranged in the main plots. Nitrogen fertilizer was
applied in form of urea (46 % N), and divided into
two equal parts and applied before the first and
second irrigation in each season. The sub-plots
were assigned three white single cross hybrids of
maize, i.e. single cross 7071 for Tech Seed
Company (S.C. 7071), single cross 30 K 08 for
Pioneer hybrids (S.C. 30K8) and single cross
hybrid 2031 for Misr Hytech Seed Int. (S.C. 2031)
Soil texture of the experimental site was clay of
pH nearly of 8.0 and 2.3 % organic matter
content. The chemical and mechanical properties
analysis of the experimental soil were determined
according to the standard procedures described
by Black and Evans (1965) and represented in
Table 1 in each of the two growing seasons.

The preceding winter crop in the two seasons
was wheat (Triticum aestivum, L.). The sub plot
area was 10.5 m? and contained five ridges of 3 m
long and 70 cm apart. Phosphorous fertilizer was
applied in form of Calcium super phosphate (12.5
% P20s5) at a rate of 100 kg/fed during soil
preparation in each season.
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Table 1: Chemical and mechanical properties of the experimental soil units at planting maize
during 2016 and 2017 seasons.

Properties Seasons |
2016 | 2017
Chemical analysis
E.C. 2.28 2.31
pH (1:2.5) 8.12 8.09
CaCosz % 3.21 2.94
O.M % 2.28 2.31
N % (total) 0.19 0.20
N (ppm) (available) 61.93 63.72
P % (total) 0.120 0.125
P (ppm) (available) 23.80 25.12
K % (total) 0.62 0.63
K (ppm) (available) 919.06 | 969.98
Particle size distribution (mechanical analysis )
Course sand % 6.93 5.50
Find sand % 27.28 28.64
Silt % 13.23 11.60
Clay % 52.58 54.26
Texture grade Clay Clay

Maize kernels were hand sown in hills 25 cm
apart at the rate of 2-3 kernels/hill using dry
sowing method (Afir) on one side of the ridge
during May 23" and 29" of in the first season
(2016) and the second season (2017),
respectively. Maize plants were thinned before the
first irrigation to one plant/hill. The first irrigation
was applied after 21 days from sowing and the
following irrigations were applied at 12-15 days
intervals during the growing seasons. Maize
plants were harvested on 17" and 23" of
September in the first and the second seasons,
respectively. The other agricultural practices were
kept the same as normally practiced in maize
fields according to the recommendations of
Ministry of Agriculture and Land Reclamation,
except for the factors under study.

Studied parameters:

A- Growth characteristics:

1-Time of tasseling was determined as the No. of
days from planting to 50 % tasseling.

2-Time of silking was determined as the No. of
days from planting to 50 % silking.

3-Number of green leaves/plant at 80 days after
planting.

4-Leaf area/plant (cm?) at 80 days after planting.

It was calculated from the following equation:
Leaf area/plant
= Area of topmost ear leaf X No. of green leaves/plant.

Where, Area of topmost ear leaf (cm?) at 80 days
after planting was estimated as described by

Stickler, 1964. It was calculated from the following
equation:

Area of topmost ear leaf
= Ear leaf length X Greatest leaf width X 0.75
5-Plant height (cm) at harvest, from the soil
surface to the top of tassel.
6-Ear height (cm) at harvest, from the soil surface
to the base of the topmost ear.
7-Number of plants carried two ears/fed at
harvest.
8-Number of barren plants/fed at harvest.
9-Number of ears/fed at harvest.

Ten plants were chosen from the three center
ridges at random from each sub plots to
determine No. of green leaves/plant, area of
topmost ear leaf (cm?), leaf area/plant (cm?), plant
height (cm) and ear height (cm). Whereas, the
tasseling and silking dates, No. of plants carried
two ears/fed, No. of barren plants/fed and No. of
ears/fed were estimated from the whole plants in
the three center ridges.

B- Yield and yield components:
1-Number of rows/ear.
2-Number of kernels/row.
3-Number of kernels/ear. It was calculated from
the following equation:

No of kernels/ear = No. of rows/ear X No. of kernels/row
4-Ear weight (g).
5-Shelling %. It was calculated by using the
following formula:

. Weight of kernels/ear (g)
Shelling (%) = Ear welght (@) X100

6-Weight of 100-kernel (g).
7-Ear yield/fed (kg).
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8-Stover yield/fed (kg).

9-Grain yield/fed (kg), adjusted to 15.5 % moisture

content. It was calculated by using the following

formula:
yield
fed

Grain (kg)

_ Earyield/fed (kg) X Shelling %

100
10-Grain yield/plant (g). It was calculated by using
the following formula:
Grain yield /plant (g)
Grain yield/fed (kg)
" No.of plants/fed
11-Biological yield/fed (kg). It was calculated by
using the following formula:
yield
fea (k&
= Earyield/fed (kg) + Stover yield/fed (kg)
12-Harvest index (%). It was calculated by using
the following formula:
Harvest index (%)
Grain yield/fed (kg)
" Biological yield/fed (kg)
Ten ears were chosen from the three center
ridges at random from each sub plots to
determine No. of rows/ear, No. of kernels/row, No.
of kernels/ear, ear weight (g), kernels weight/ear
(9), shelling % and 100-kernel weight. Whereas,
ear Yyield/fed (kg), stover yield/fed (kg), grain
yield/fed (kg), grain vyield/plant (g), biological
yield/fed (kg) and harvest index (%) were
estimated from the whole plants in the three
center ridges.

X 1000

Biological

X100

C- Chemical analysis

Maize kernels samples were taken after
harvest at random from all kernels of ten ears to
determine:
1-Kernels nitrogen content (%) was determinate
according to the modified micro Kjeldahl method
(A. O. A. C., 1990).
2-Kernels crude protein content (%) was
calculated by multiplying nitrogen content (%) X
6.25 (A. O. A. C., 1990).
3-Nitrogen uptake/fed (kg) = grain yield (kg) x
kernels nitrogen content (%).
4-Protein yield/fed (kg) = grain yield (kg) x kernels
crude protein content (%).

Statistical analysis:

The analysis of variance was carried out
according to the procedure described by Gomez
and Gomez (1984). Data were statistically
analyzed according to using the MSTAT-C
Statistical Software Package (Michigan State

University, 1983). Where the F-test showed
significant differences among means L. S. D. test
at 0.05 level was used to compare between
means.

RESULTS AND DISCUSSION

Effect of nitrogen fertilizer rates:

Results in Tables 2, 3 and 4 indicated that
increasing nitrogen fertilizer rates from 90 up to
150 kg N/fed caused significant increments in
mean values of almost maize characteristics
except, mean values of No. of days from planting
to 50 % tasseling and silking as well as No. of
barren plants/fed were significantly decreased
with increasing nitrogen rates in 2016 and 2017
seasons. Meanwhile, mean values of No. of
rows/ear was not significantly affected by nitrogen
fertilizer rates under study during the both
seasons.

Maize plants which fertilized by the highest
nitrogen fertilizer rate (150 kg N/fed) gave
significantly the greatest mean values of No. of
green leaves/plant (13.47 and 13.17 leaves), leaf
area/plant (8904.18 and 8646.69 cm?), plant
height (305.19 and 306.30 cm), ear height (150.00
and 150.56 cm), No. of plants carried two ears/fed
(1540.74 and 1259.26 plants), No. of ears/fed
(24637.04 and 23851.85 ears), No. of kernels/row
(41.75 and 42.36 kernels), No. of kernels/ear
(535.99 and 546.25 kernels), ear weight (193.24
and 192.25 g), shelling (81.23 and 80.59 %), 100-
kernel weight (33.56 and 32.14 @), ear yield/fed
(4037.04 and 3920.37 Kkg), stover vyield/fed
(4338.89 and 4129.63 kg), grain Yyield/fed
(3270.76 and 3158.06 kg), grain vyield/plant
(144.59 and 142.56 g), biological yield/fed
(8375.93 and 8050.00 kg), harvest index (39.19
and 39.32 %), kernels nitrogen content (1.693 and
1.704 %), kernels crude protein content (10.58
and 10.65 %), nitrogen uptake/fed (55.90 and
54.20 kg) and protein vyield/fed (349.38 and
338.73 kg) as well as recorded significantly the
shortest period from planting to 50 % tasseling
(64.22 and 63.78 days) and silking (66.48 and
66.15 days) as well as gave the lowest mean
values of No. of barren plants/fed (177.78 and
311.11 plants) in the first and second seasons,
respectively.
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Table 2: Mean values of No. of days to 50 % tasseling, No. of days to 50 % silking, No. of green leaves/plant, leaf area/plant (cm?), plant
height (cm), ear height (cm), No. of plants carried two ears/fed, No. of barren plants/fed and No. of ears/fed as affected by nitrogen
fertilizer rates, white single hybrids of maize and their interaction during 2016 and 2017 seasons.

Treatment Trait ;‘: %o:a‘:zzlsir:z s t:‘:&‘; :i?l\(,ing :::'v:fs/g;f:; Leaf area/plant (cm?) Plant height (cm) Ear height (cm) '\:Erﬁé;fl Sv;llt:s N:i:"ft:/af::n e:’:‘r(:/?ef d
Season 2016 2017 2016 2017 2016 | 2017 2016 | 2017 2016 | 2017 2016 | 2017 2016 | 2017 2016 | 2017 2016 | 2017
Nitrogen fertilizer rate (kg N/fed)

90 65.33 64.96 67.78 67.44 13.18 13.02 8370.07 8294.24 291.30 294.07 142.78 144.44 1051.85 977.78 518.52 l 711.11 23822.22 23125.93
120 64.78 64.30 67.11 66.74 13.36 13.10 8698.14 8496.87 300.19 301.11 146.67 147.04 1274.07 1111.11 281.48 518.52 24266.67 23466.67
150 64.22 63.78 66.48 66.15 13.47 13.17 8904.18 8646.69 305.19 306.30 150.00 150.56 1540.74 1259.26 177.78 311.11 24637.04 23851.85

L.S.D at 5% 0.26 0.33 0.31 0.42 0.06 0.04 48.10 42.18 2.35 1.89 1.84 2.42 117.88 87.42 103.77 95.03 229.02 302.83

Maize hybrid

S.C.7071 64.70 65.15 66.85 67.67 13.75 13.64 8423.12 8402.81 311.30 317.22 177.41 179.63 192.59 459.26 370.37 755.56 23155.56 22622.22
S.C. 30k8 64.04 62.93 66.37 65.19 12.66 12.24 7980.57 7732.50 281.67 279.44 128.89 128.33 2266.67 2029.63 207.41 355.56 25333.33 24503.70
S.C. 2031 65.59 64.96 68.15 67.48 13.60 13.41 9568.69 9302.48 303.70 304.81 133.15 134.07 1407.41 859.26 400.00 429.63 24237.04 23318.52

L.S.D at 5% 0.29 0.33 0.37 0.31 0.07 0.04 74.51 47.52 1.83 221 1.68 2.32 158.19 146.31 107.03 142.12 267.30 260.45

Interaction between nitrogen fertilizer rate and maize hybrid

S.C.7071 65.22 65.89 67.44 68.44 13.60 13.56 8181.71 8223.21 303.89 310.56 173.33 176.67 88.89 311.11 666.67 1022.22 22800.00 22133.33
90 S.C. 30K8 64.67 63.44 67.00 65.78 12.48 12.18 7683.58 7571.98 275.00 272.78 125.56 124.44 1866.67 1866.67 311.11 533.33 24888.89 24177.78
S.C. 2031 66.11 65.56 68.89 68.11 13.46 13.33 9244.92 9087.52 295.00 298.89 129.44 132.22 1200.00 755.56 577.78 577.78 23777.78 23066.67
S.C.7071 64.78 65.11 66.89 67.67 13.77 13.64 8456.19 8420.00 312.22 317.78 177.78 178.89 177.78 444.44 266.67 800.00 23244.44 22622.22
120 S.C. 30K8 63.89 62.89 66.33 65.11 12.68 12.23 8019.78 7740.01 282.78 280.00 129.44 128.89 2222.22 2044.44 177.78 311.11 25288.89 24488.89
S.C. 2031 65.67 64.89 68.11 67.44 13.62 13.41 9618.44 9330.60 305.56 305.56 132.78 133.33 1422.22 844.44 400.00 444.44 24266.67 23288.89
S.C.7071 64.11 64.44 66.22 66.89 13.88 13.72 8631.46 8565.22 317.78 323.33 181.11 183.33 311.11 622.22 177.78 444.44 23422.22 23111.11
150 S.C. 30K8 63.56 62.44 65.78 64.67 12.81 12.32 8238.35 7885.53 287.22 285.56 131.67 131.67 2711.11 2177.78 133.33 222.22 25822.22 24844.44
S.C. 2031 65.00 64.44 67.44 66.89 13.73 13.48 9842.72 9489.33 310.56 310.00 137.22 136.67 1600.00 977.78 222.22 266.67 24666.67 23600.00

L.S.D at 5% N.S. N.S. N.S. N.S. N.S. N.S. 129.05 82.30 3.17 3.83 291 4.01 273.99 253.41 185.38 246.17 462.98 451.11
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Table 3: Mean values of No. of rows/ear, No. of kernels/row, No. of kernels/ear, ear weight (g), shelling %, 100-kernel weight (g), ear
yield/fed (kg) and stover yield/fed (kg) as affected by nitrogen fertilizer rates, white single hybrids of maize and their interaction during
2016 and 2017 seasons.

Treatment Trait No. of No. of No. of Ear weight (g) Shelling % 100-kernel Ear yield/fed (kg) Stover yield/fed (kg)
rows/ear kernels/row kernels/ear weight (g)
Season | 2016 | 2017 | 2016 | 2017 | 2016 | 2017 | 2016 | 2017 | 2016 | 2017 | 2016 | 2017 2016 | 2017 2016 | 2017
Nitrogen fertilizer rate (kg N/fed)
90 12.59 12.59 37.43 37.18 472.56 | 469.34 165.97 165.11 80.39 79.86 31.25 29.80 3353.70 3409.26 3937.04 3855.56
120 12.70 12.76 39.58 40.31 504.14 516.05 181.31 181.22 80.89 80.33 32.41 31.18 3742.59 3755.56 4196.30 4022.22
150 12.80 12.85 41.75 42.36 535.99 546.25 193.24 192.25 81.23 80.59 33.56 32.14 4037.04 3920.37 4338.89 4129.63
L.S.D at 5% N.S. N.S. 0.23 0.55 3.24 7.41 1.51 3.08 0.15 0.09 0.24 0.41 70.15 76.24 59.35 24.43
Maize hybrid
S.C.7071 12.31 12.08 40.16 40.36 495.29 488.83 156.58 163.44 84.01 82.41 29.74 28.82 3083.33 3229.63 4492.59 4346.30
S.C. 30K8 13.33 13.54 40.49 41.56 541.00 564.02 186.52 179.92 82.27 81.77 32.18 30.54 3996.30 3859.26 3629.63 3590.74
S.C. 2031 12.46 12.58 38.11 37.93 476.40 | 478.79 197.42 195.23 76.23 76.60 35.30 33.77 4053.70 3996.30 4350.00 4070.37
L.S.D at 5% 0.06 0.09 0.63 0.84 7.93 10.83 2.36 2.80 0.15 0.11 0.26 0.34 68.57 42.81 57.67 44.43
Interaction between nitrogen fertilizer rate and maize hybrid
90 S.C.7071 12.22 11.98 38.13 37.93 466.92 455.27 144.01 149.51 83.58 82.12 28.87 27.81 2794.44 2972.22 4244 .44 4177.78
S.C. 30K8 13.20 13.36 37.99 38.13 502.34 509.84 170.80 164.09 81.85 81.28 30.83 29.37 3605.56 3555.56 3444.44 3450.00
S.C. 2031 12.36 12.44 36.18 35.47 448.42 442.90 183.09 181.74 75.75 76.19 34.04 32.22 3661.11 3700.00 4122.22 3938.89
120 S.C.7071 12.31 12.09 40.28 40.52 496.62 491.17 157.72 164.42 84.09 82.45 29.71 28.84 3105.56 3277.78 4538.89 4377.78
S.C. 30K8 13.33 13.58 40.20 42.21 537.34 574.28 187.66 181.99 82.28 81.86 32.29 30.64 4027.78 3922.22 3661.11 3605.56
S.C. 2031 12.47 12.60 38.27 38.20 478.45 482.70 198.57 197.26 76.30 76.66 35.23 34.06 4094.44 4066.67 4388.89 4083.33
150 S.C.7071 12.40 12.18 42.06 42.61 522.32 520.06 168.00 176.38 84.37 82.67 30.63 29.80 3350.00 3438.89 4694.44 4483.33
S.C. 30K8 13.44 13.69 43.29 44.33 583.32 607.94 201.11 193.69 82.67 82.15 33.41 31.61 4355.56 4100.00 3783.33 3716.67
S.C. 2031 12.56 12.69 39.90 40.12 502.32 510.76 210.60 206.68 76.65 76.96 36.63 35.02 4405.56 4222.22 4538.89 4188.89
L.S.D at 5% N.S. N.S. 1.10 1.45 13.74 18.76 4.09 4.86 0.25 0.19 0.46 0.59 118.76 74.14 99.89 76.96
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Table 4: Mean values of grain yield/fed (kg), grain yield/plant (g), biological yield/fed (kg), harvest index (%), kernels nitrogen content
(%), kernels crude protein content (%), nitrogen uptake/fed (kg) and protein yield/fed (kg) as affected by nitrogen fertilizer rates, white
single hybrids of maize and their interaction during 2016 and 2017 seasons.

Treatment Trait Grain yield/fed (kg) Grain yield/plant Biological yield/fed Harvest index Kernels Kernels crude Nitrogen Protein yield/fed
(g) (kg) (%) nitrogen protein uptake (kg)
content (%) content (%) /fed (kg)
Season 2016 | 2017 2016 | 2017 2016 | 2017 2016 | 2017 | 2016 | 2017 | 2016 | 2017 | 2016 | 2017 | 2016 | 2017
Nitrogen fertilizer rate (kg N/fed)

90 2689.26 2722.12 119.01 123.63 7290.74 7264.81 37.07 37.54 1.639 1.655 10.24 10.34 44.50 45.41 278.12 283.80
120 3019.10 3015.40 133.54 136.57 7938.89 7777.78 38.21 38.84 1.670 1.685 10.44 10.53 50.91 51.19 318.17 319.94
150 3270.76 3158.06 144.59 142.56 8375.93 8050.00 39.19 39.32 1.693 1.704 10.58 10.65 55.90 54.20 349.38 338.73

L.S.D at 5% 58.54 57.94 3.33 2.35 99.93 84.26 0.39 0.38 0.004 0.008 0.03 0.05 1.05 1.13 6.57 7.05

Maize hybrid

S.C.7071 2594.72 2670.16 115.28 121.81 7575.93 7575.93 34.38 35.16 1.461 1.519 9.13 9.49 38.14 40.84 238.35 255.24
S.C. 30K8 3289.30 3158.74 144.44 142.40 7625.93 7450.00 43.20 42.49 1.664 1.697 10.40 10.61 54.83 53.71 342.66 335.67
S.C. 2031 3095.10 3066.68 137.43 138.55 8403.70 8066.67 36.90 38.05 1.877 1.829 11.73 11.43 58.35 56.25 364.66 351.56

L.S.D at 5% 55.74 33.46 3.65 3.20 98.53 69.04 0.39 0.27 0.010 0.007 0.07 0.04 0.99 0.66 6.16 4.15

Interaction between nitrogen fertilizer rate and maize hybrid

90 S.C.7071 2338.72 2449.30 103.83 112.60 7038.89 7150.00 33.40 34.20 1.428 1.490 8.92 9.31 33.54 36.72 209.65 229.51
S.C. 30K8 2952.17 2893.29 129.33 130.76 7050.00 7005.56 42.02 41.41 1.637 1.679 10.23 10.49 48.36 48.65 302.23 304.07
S.C. 2031 2776.89 2823.76 123.88 127.54 7783.33 7638.89 35.80 37.02 1.851 1.797 11.57 11.23 51.60 50.85 322.47 317.84
120 S.C.7071 2615.11 2710.66 116.16 123.28 7644.44 7655.56 34.41 35.35 1.466 1.522 9.16 9.51 38.51 41.51 240.68 259.42
S.C. 30K8 3314.45 3213.37 145.67 145.45 7688.89 7527.78 43.24 42.80 1.667 1.700 10.42 10.63 55.29 54.70 345.55 341.84
S.C. 2031 3127.74 3122.17 138.80 140.99 8483.33 8150.00 36.98 38.37 1.878 1.833 11.74 11.46 58.92 57.37 368.27 358.56
150 S.C.7071 2830.33 2850.51 125.85 129.57 8044.44 7922.22 35.32 35.93 1.489 1.544 9.31 9.65 42.35 44.29 264.71 276.79
S.C. 30K8 3601.27 3369.55 158.32 150.99 8138.89 7816.67 44.35 43.26 1.688 1.713 10.55 10.71 60.83 57.78 380.20 361.11
S.C. 2031 3380.67 3254.12 149.60 147.13 8944.44 8411.11 37.91 38.76 1.903 1.856 11.90 11.60 64.52 60.53 403.24 378.29

L.S.D at 5% 96.54 57.96 6.32 5.54 170.66 119.59 0.68 0.46 N.S. N.S. N.S. N.S. 1.71 1.15 10.67 7.19
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The superiority rations in the first season
between the highest nitrogen rate (150 kg N/fed)
and each of 120 and 90 kg N/fed were 2.37 and
6.38 % for leaf area/plant; 1.67 and 4.77 % for
plant height; 6.58 and 16.43 % for ear weight;
3.55 and 7.39 % for 100-kernel weight; 7.87 and
20.38 % for ear vyield/fed; 3.40 and 10.21 % for
stover vyield/fed; 8.34 and 21.62 % for grain
yield/fed; 5.51 and 14.88 % for biological yield/fed
in addition to 9.81 and 25.62 % for protein
yield/fed, respectively. The increases rations in
the second season when maize received 150 kg
N/fed over each of 120 and 90 kg N/fed were 1.76
and 4.25 % for leaf area/plant; 1.72 and 4.16 %
for plant height; 6.09 and 16.44 % for ear weight;
3.08 and 7.85 % for 100-kernel weight; 4.39 and
14.99 % for ear yield/fed; 2.67 and 7.11 % for
stover vyield/fed; 4.73 and 16.01 % for grain
yield/fed; 3.50 and 10.81 % for biological yield/fed
in addition to 5.87 and 19.36 % for protein
yield/fed, respectively.

The increase in growth traits associated with
increasing nitrogen fertilization rates may be
attributed to the role of nitrogen in enhancement
meristematic activity and cell division, which
caused increase in internodes length, No. of
internodes and both of them. The increase in
maize vyield and its attributes because of
increasing nitrogen fertilizer rates up to 150 kg
N/fed can be easily ascribed to the role of nitrogen
in activating growth of plants, consequently
enhancement yield components (ear dimension,
No. of kernels/ear, ear weight as well as 100-
kernel weight) and consequently increasing grain
yield/unit area. In the other hand, nitrogen
application up to 150 kg N/fed decreased the
period from sowing to 50 % tasseling and silking
in both seasons. This decrease may be due to
enhanced growth rate and accumulate and dry
matter accumulation of more assimilates and dry
matter accumulation in an early stage. In addition,
the increases in kernels nitrogen content % or
kernels crude protein content % by raising
nitrogen rates may be due to the fact that nitrogen
for essential for building up to the protoplasm
amino acids and proteins. These results are in
compatible with those found by EI-Gedwy 2007;
Sallah et al., 2009; Szulc et al., 2009; Bamuaafa
et al., 2010; Hokmalipour and Darbandi 2011;
Dawadi and Sah 2012; Karasu 2012; Li et al.,
2012; Kandil 2013; Radma and Dagash 2013;
Adeniyan 2014; Ahmadu 2014; Delibaltova 2014;
Khan et al., 2014; Rehman et al., 2014; Hafez and
Abdelaal 2015; Kandil et al., 2016; Gharibi et al.,

2016; Majid et al., 2017; Markovi¢ et al., 2017;
Sapkota et al., 2017; Sharanabasappa et al.,
2017; Takele et al., 2017; Ahmad et al., 2018 and
Zeleke et al., 2018.

Effect of white single cross hybrids of maize:

Results presented in Tables 2, 3 and 4
showed that mean values of all growth traits, yield
components, vyield and kernels chemical
properties were significant differences with the
studied three white single cross hybrids of maize,
i.e. S.C. 7071, S.C. 30K8 and S.C. 2031 during
2016 and 2017 seasons.

The maximum mean values of No. of plants
carried two ears/fed (2266.67 and 2029.63
plants), No. of ears/fed (25333.33 and 24503.70
ears), No. of rows/ear (13.33 and 13.54 rows), No.
of kernels/row (40.49 and 41.56 kernels), No. of
kernels/ear (541.00 and 564.02 kernels), grain
yield/fed (3289.30 and 3158.74 Kkg), grain
yield/plant (144.44 and 142.40 g) and harvest
index (43.20 and 42.49 %) as well as the lowest
mean values of No. of barren plants/fed (207.41
and 355.56 plants) and the shortest period from
planting to 50 % tasseling (64.04 and 62.93 days)
and silking (66.37 and 65.19 days) during the first
and second seasons, respectively were obtained
from planting maize hybrid of S.C. 30K8. Planting
maize hybrid of S.C. 30K8 increased grain yield
kg/fed by 6.57 and 26.77 % in the first season,
corresponding to 3.00 and 18.30 % in second
season, over grain yield/fed of S.C. 2031 and S.C.
7071 maize hybrids, respectively.

Results may reveal the superiority of S.C.
2031 maize hybrid in mean values of leaf
area/plant (9568.69 and 9302.48 cm?), ear weight
(197.42 and 195.23 g), 100-kernel weight (35.30
and 33.77 @), ear yield/fed (4053.70 and 3996.30
kg), biological yield/fed (8403.70 and 8066.67 kQ),
kernels nitrogen content (1.877 and 1.829 %),
kernels crude protein content (11.73 and 11.43
%), nitrogen uptake/fed (58.35 and 56.25 kg) and
protein yield/fed (364.66 and 351.56 kg) in the first
and second seasons, respectively. Planting maize
hybrid of S.C. 2031 increased ears yield kg/fed by
1.44 and 31.47 % in 2016 season, corresponding
to 3.55 and 23.74 % in 2017 season, over ears
yield/fed of S.C. 30K8 and S.C. 7071 maize
hybrids, respectively.

Planting maize hybrid of S.C. 7071 gave the
highest mean values of No. of green leaves/plant
(13.75 and 13.64 leaves), plant height (311.30
and 317.22 cm), ear height (177.41 and 179.63
cm), shelling (84.01 and 82.41 %) and stover
yield/fed (4492.59 and 4346.30 kg) in the first and

Bioscience Research, 2019 volume 16(3):2475-2485

2482



El-Hosary et al.,

Response of white maize hybrids to various nitrogen fertilizer rates in Qalyubia, Egypt

second seasons, respectively. Planting maize
hybrid of S.C. 7071 increased stover yield kg/fed
by 328 and 2378 % in 2016 season,
corresponding to 6.78 and 21.04 % in 2017
season, over stover yield/fed of S.C. 2031 and
S.C. 30K8 maize hybrids, respectively.

These differences may be due to the genetic
differences between the three white single cross
maize hybrids. Also, the differences in 100-kernel
weight might be attributed to the variation in
translocation rate of photosynthetic from leaves to
the storing organs, i.e. the kernels. The superiority
of S.C. 30K8 maize hybrid in grain yield/fed over
the other maize hybrids might be due to the
increase in yield components, namely, No. of
plants carried two ears/fed, No. of ears/fed, No. of
rows/ear, No. of kernels/row, No. of kernels/ear,
grain yield/plant and harvest index. These results
are in harmony with those reported by Sallah et
al., 2009; Szulc et al.,2009; Bamuaafa et al.,
2010; Hokmalipour and Darbandi 2011; Dawadi
and Sah 2012; Karasu 2012; Li et al. 2012; Kandil
2013; Radma and Dagash 2013; Adeniyan 2014;
Ahmadu 2014; Delibaltova 2014; Khan et al.
2014; Rehman et al. 2014; Hafez and Abdelaal
2015; Karki et al., 2015; Kinfe et al., 2016; Majid
et al., 2017; Markovi¢ et al., 2017; Ahmad et al.,
2018, Eyasu et al., 2018 and Sidi et al.,, 2019
showed that hybrids markedly varied for almost
growth, vyield, yield components and kernels
chemical properties of maize.

Interaction effect:

Results in Tables 2, 3 and 4 showed that
significant effect of the interaction between
nitrogen fertilizer rates and white single cross
hybrids obtained for almost growth, vyield, yield
components and kernels chemical properties of
maize namely, leaf area/plant, plant height, ear
height, No. of plants carried two ears/fed, No. of
barren plants/fed, No. of ears/fed, No. of
kernels/row, No. of kernels/ear, ear weight,
shelling %, 100-kernel weight, ear yield/fed, stover
yield/fed, grain yield/fed, grain vyield/plant,
biological vyield/fed, harvest index, nitrogen
uptake/fed and protein vyield/fed in the both
seasons. While, No. of days to 50 % tasseling,
No. of days to 50 % silking, No. of green
leaves/plant, No. of rows/ear, kernels nitrogen
content and kernels crude protein content were
not significantly affected by the interaction
between nitrogen fertilizer rates and white single
cross hybrids of maize in both seasons.

Planting maize hybrid of S.C. 30K8 which
fertilized by the higher nitrogen rate (150 kg N/fed)

recorded significantly the highest mean values of
No. of plants carried two ears/fed (2711.11 and
2177.78 plants), No. of ears/fed (25822.22 and
24844.44 ears), No. of kernels/row (43.29 and
44.33 Kkernels), No. of kernels/ear (583.32 and
607.94 kernels), grain yield/fed (3601.27 and
3369.55 kg), grain yield/plant (158.32 and 150.99
g) and harvest index (44.35 and 43.26 %) as well
as gave the lowest mean values of No. of barren
plants/fed (133.33 and 222.22 plants) in the first
and second seasons, respectively.

Sowing maize hybrid of S.C. 2031 under soil
fertilized by 150 kg N/fed recorded the greatest
mean values of leaf area/plant (9842.72 and
9489.33 cm?), ear weight (210.60 and 206.68 g),
100-kernel weight (36.63 and 35.02 @), ear
yield/fed (4405.56 and 4222.22 kg), biological
yield/fed (8944.44 and 8411.11 kg), nitrogen
uptake/fed (64.52 and 60.53 kg) and protein
yield/fed (403.24 and 378.29 kg) during the first
and second seasons, respectively.

The highest mean values of plant height
(317.78 and 323.33 cm), ear height (181.11 and
183.33 cm), shelling (84.37 and 82.67 %) and
stover yield/fed (4694.44 and 4483.33 kg) in the
first and second seasons, respectively which were
obtained from planting maize hybrid of S.C. 7071
when received 150 kg N/fed.

These results are in agreement with those
obtained by Sallah et al., 2009; Szulc et al., 2009;
Bamuaafa et al., 2010; Hokmalipour and Darbandi
2011; Dawadi and Sah 2012; Karasu 2012; Li et
al., 2012; Kandil 2013; Radma and Dagash 2013;
Adeniyan 2014; Ahmadu 2014; Delibaltova 2014;
Khan et al., 2014; Rehman et al., 2014; Hafez and
Abdelaal 2015; Majid et al., 2017; Markovi¢ et al.,
2017 and Ahmad et al.,, 2018 they found that
growth, yield components, yield and chemical
properties of maize were significantly affected by
the interaction between nitrogen fertilizer rates
and maize hybrids.

CONCLUSION

From the obtained results of this study it could
be concluded that planting maize hybrid of S.C.
30K8 with fertilizing by 150 kg N/fed in order to
maximizing its productivity.
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