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Abstract

Two field experiments were conducted on the Farm of Agric. Res. and Exp. Center of Fac. of Agric.
Moshtohor, Benha University, Toukh Directorate, Qalyubia Governorate, Egypt, during the two successive
summer growing seasons of 2016 and 2017 to study the effect of three plant population densities i.e. 20000,
24000 and 28000 plants/feddan (fed) and three nitrogen fertilizer rates, i.e. 90, 120 and 150 kg N/fed on the
growth traits, yield components, yield and some kernels chemical properties of three white single cross hybrids
of maize (S.C. 7071, S.C. 30K8 and S.C. 2031). The obvious results of this investigation can be summarized as
follows: Increasing plant population density from 20000 to 28000 plants/fed significantly increased mean values
of No. of days from planting to 50 % tasseling and silking, leaf area index, plant height (cm), ear height (cm) No.
of barren plants/fed, No. of ears/fed, stover yield/fed (kg) and biological yield/fed (kg) in both seasons. On the
other hand, mean values of No. of green leaves/plant, leaf area/plant (cm?), No. of plants carried two ears/fed,
No. of kernels/ear, ear weight (g), shelling (%), 100-kernel weight (g), ear yield/fed (kg), grain yield/fed (kg),
harvest index, nitrogen uptake/fed (kg) and protein yield/fed (kg) were significantly decreased in the two
seasons. Allmost traits of maize under study were significantly increased by increasing nitrogen fertilizer rates
from 90 and 120 to 150 kg N/fed except, No. of days to 50 % tasseling and silking as well as No. of barren
plants/fed were significantly decreased with increasing nitrogen rates in the both seasons, nitrogen fertilizer rate
of 150 gave the best mean values for all maize traits under study. White single cross hybrids of maize were
significantly differed in all maize traits under study in the both seasons. Maize hybrid of 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 kernels/ear, grain yield/fed 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, leaf area index, ear
weight, 100-kernel weight, ear yield/fed, biological yield/fed, 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. The first order interactions between (20000
plants/fed X 150 kg N/fed), (24000 plants/fed X S.C. 30K8), (20000 plants/fed X S.C. 2031) and (150 kg N/fed
X S.C. 30K8) as well as the second order interactions between (24000 plants/fed X 150 kg N/fed X S.C. 30K8)
and (20000 plants/fed X 150 kg N/fed X S.C. 2031) were significantly recorded the greatest grain yield/fed as
compared with the others interactions in the both seasons.

It could be summarized that, when planting maize hybrid of 30K8 the best plant population density was
24000 plants/fed, meanwhile, when planting maize hybrids of S.C. 2031 or S.C. 7071 the best plant population
density of 20000 plants/fed with soil fertilized by 150 kg N/fed to maximized grain yield/fed.
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Introduction

Maize (Zea mays, L.) is globally the top ranking
cereal in potential grain productivity. It is considered
as a ‘King of cereals crops’ because of its special
characteristics that include its carbon pathway (C4),
wider adaptability, higher multiplication ratio,
desirable  architecture,  superior  transpiration
efficiency and high versatile use. In Egypt, maize is
considered as one of the main cereal crops, 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 under the optimum plant
population density 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 tonnes, 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 tonnes. The average grain Yyield
production/fed was about 3239.19 kg. The total
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production supplies 40-50 % of the require
consumption with a reduction gap of 50-60 % which
has to be filled via importation.

Increasing plant population density of maize
significantly increased No. of days from planting to
50 % tasseling and silking, leaf area index, plant
height (cm), ear height (cm), No. of plants/fed, No. of
barren plants/fed, No. of ears/fed, stover yield/fed
(kg), ear vyield/fed (kg), grain yield/fed (kg) and
biological yield/fed (kg). On the other hand, No. of
green leaves/plant, area of topmost ear leaf (cm?),
leaf area/plant (cm?), No. of plants carried two
ears/fed, No. of ears/plant, No. of rows/ear, No. of
kernels/row, No. of kernels/ear, ear weight (g),
kernels shelling (%), 100-kernel weight (g), grain
yield/plant (g), harvest index (%), kernels nitrogen
content, Kkernels crude protein content, nitrogen
uptake/fed (kg) and protein vyield/fed (kg) were
significantly decreased (El-Habbak 1996; El-Sheikh
1998; El-Agamy et al. 1999; EI-Koomy 2000;
Agasibagil 2006; Saeed et al. 2007; Hassan et al.
2008; Sallah et al. 2009; Sharifi et al. 2009;
Gozubenli 2010; Gomaa et al. 2011; Lashkari et al.
2011; Sharifi and Pirzad 2011; Zamir et al. 2011;
Dawadi and Sah 2012; El-Gedwy et al. 2012;
Robles et al. 2012; Shafi et al. 2012; Adeniyan
2014; Ahmadu 2014; Timlin et al. 2014; Imran et
al. 2015; Karki et al. 2015 Mahdi and Ismail 2015;
Gobeze et al. 2016; Mandi¢ et al. 2016; Rahman et
al. 2016; Sharanabasappa et al. 2017; Eyasu et al.
2018 and Zeleke et al. 2018).

Nitrogen is the component of protoplasm,
proteins, nucleic acids, chlorophyll and plays a vital
role in both 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 vyield 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-Habbak 1996; El-Sheikh 1998;
El-Agamy et al. 1999; Saeed et al. 2007; Sallah et
al. 2009; Szulc 2009; Bamuaafa et al. 2010; El-
Gedwy et al. 2011; EL-Hosary et al. 2011;
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 (El-Habbak 1996; EIl-Sheikh
1998; El-Agamy et al. 1999; EI-Koomy 2000;

Agasibagil 2006; Saeed et al. 2007; Hassan et al.
2008; Sallah et al. 2009; Szulc 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; EI-Mehy et al.
2016; Kinfe et al. 2016; Majid et al. 2017;
Markovi¢ et al. 2017; Ahmad et al. 2018 and
Eyasu et al. 2018).

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

Materials and Methods

Two field experiments were carried out at the
Farm of Agricultural Research and the Experimental
Center of Faculty of Agriculture at Moshtohor,
(Toukh Directorate, Qalyubia Governorate) Benha
Univ. Egypt, during the two summer successive
growing seasons of 2016 and 2017. This study was to
investigate the performance of 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) to
three nitrogen fertilizers rates, i.e. 90, 120 and 150 kg
N/fed and three plant population densities treatments
(20000 plants/fed from grown in ridges 70 cm apart
and 30 cm between hills), (24000 plants/fed from
grown in ridges 70 cm apart and 25 cm between hills)
and (28000 plants/fed from grown in ridges 70 cm
apart and 21.43 cm between hills) on the growth
traits, yield components, yield and kernels chemical
properties.

Soil texture of the experimental site was clay of
pH nearly of 8.0. 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 experimental
design was laid out using randomized complete block
design (RCBD) using split split plot design in three
replications. Each of the three plant densities were
distributed in the main plots, whereas the three
nitrogen fertilizer rates were arranged at random in
sub plots and the three white single cross hybrids of
maize were assigned at random in sub sub plots. The
sub 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 % P,0s) at a rate of 100 kg/fed
during soil preparation in each season. Experiments
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were planted on 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. 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 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.

Table 1: Chemical and mechanical properties of the
experimental soil units at planting maize during
2016 and 2017 seasons.

. Season
Properties
2016 2017
Chemical analysis

E.C. 2.28 231
pH (1:2.5) 8.12 8.09
CaCoz % 3.21 2.94
o.M % 2.28 231
N % (total) 0.19 0.20
N (ppm) (available) 6193  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

Studied characteristics:

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. 1t was calculated from the following equation:

Area of topmost ear leaf = Ear leaf length X Greatest leaf width X 0.75
5- Leaf area index at 80 days after planting was
estimated as described by Stickler, 1964. It
was estimate from the following formula:

) Leaf area/plant
Leaf area index = —————
land area/plant

6- Plant height (cm) at harvest, from the soil

surface to the top of tassel.

7- Ear height (cm) at harvest, from the soil

surface to the base of the topmost ear.

8- Number of plants carried two ears/fed at

harvest.

9- Number of barren plants/fed at harvest.

10-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?), leaf area index, 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 kernels/ear.
2- Ear weight (g).
3- Shelling %. It was calculated by using the
following formula:

Shelling (%) = Weig‘;:‘r’iv':’;;:‘:'(sg“ ©® x 100

4- Weight of 100—kernel (g).

5- Stover yield/fed (kg).

6- Ear yield/fed (kg).

7- Grain vyield/fed (kg), adjusted to 155 %
moisture content. It was calculated by using
the following formula:

Grain yield/fed (kg) = Earyield/fed (kg) X Shelling %

100
8- Biological yield/fed (kg). It was calculated by

using the following formula:
Biological yield/fed (kg) = Ear yield/fed (kg) + Stoveryield/fed (kg)
9- Harvest index (%). It was calculated by using
the following formula:
i Grain yield/fed (kg)
Harvestindex (%) = g1 i cal yield fed (kg) ~ 1°°
Ten ears were chosen from the three center ridges
at random from each sub plots to determine No. of
kernels/ear, ear weight (g), kernels weight/ear (g),
shelling % and 100-kernel weight. Whereas, ear
yield/fed (kg), stover yield/fed (kg), grain yield/fed
(kg), biological yield/fed (kg) and harvest index (%)
were estimated from the whole plants in the three
center ridges.

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

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 plant population densities:

Results presented in Tables 2, 3 and 4 revealed
that the differences between the studied three plant
population densities, i.e. 20000, 24000 and 28000
maize plants/fed were significant on flowering,
growth, yield components, yield and kernels
properties during the two seasons. Data revealed that
planting 20000 maize plants/fed gave the greatest
mean values of No. of green leaves/plant (13.69 and
13.33 leaves), leaf area/plant (9338.38 and 8899.59
cm?), No. of plants carried two ears/fed (2222.22 and
1600.00 plants), No. of kernels/ear (584.70 and
592.30 kernels), ear weight (215.69 and 217.08 g),
shelling percentage (82.01 and 81.64 %), 100-kernel
weight (34.53 and 33.58 @), ear yield/fed (3935.19
and 3992.59 kg), grain vyield/fed (3214.17 and
3254.50 kg), harvest index (43.14 and 43.41 %),
nitrogen uptake/fed (56.04 and 56.32 kg) and protein
yield/fed (350.22 and 352.00 kg) in the first and
second seasons, respectively. In the 2016 season,
planting maize at plant density of 20000 plants/fed
increased grain vyield/fed by 3.33 and 21.09 %
compared with the growing maize at plant densities
of 24000 and 28000 plants/fed respectively, the
respective corresponding in the second season, were
3.44 and 30.46 %. It could be noticed that planting
20000 maize plants/fed was superior to the other
plant densities treatments in increasing grain
yield/fed. Such increase in grain yield/fed at planting
density of 20000 plants/fed could be due to the
increases No. of plants carried two ears/fed, No. of
kernels/ear, ear weight, shelling % and 100-kernel
weight. This trend could be explained on the fact that
in case of low population density produced by
increasing hill spacing resulted in low competition
between it for nutrient elements, soil moisture and
sun light, plants would have better opportunity to
produce more metabolite contents and positive effect
on plant growth and productivity as well as increased
translocation and consequently accumulation of
metabolites through kernels and gave the maximum

values of plant traits and yield components. The
greatest values of No. of days from planting to 50 %
tasseling (66.33 and 65.93 days), No. of days from
planting to 50 % silking (69.04 and 68.81 days), leaf
area index (5.355 and 5.322), plant height (315.93
and 322.59 cm), ear height (160.00 and 162.59 cm),
No. of barren plants/fed (681.48 and 977.78 plants),
No. of ears/fed (26785.19 and 26488.89 ears), stover
yield/fed (4796.30 and 4611.11 kg) and biological
yield/fed (8144.44 and 7801.85 kg) in the first and
second seasons, respectively were obtained from
planting 28000 maize plants/fed. Increasing
population density from 20 to 24 and 28 thousand
plants/fed significantly increased stover yield/fed by
18.27 and 36.39 % respectively, in the first season.
The corresponding increases were 10.65 and 31.33%
in the second season for the respective densities.
Such increase in stover yield/fed could be due to the
increase in plant height, leaf area index and No. of
plants/fed. The increases in plant height by increasing
plant densities is mainly due to the increased intra-
specific competition among maize plants for light and
decrease in light penetration, interception and
photosynthetic efficiency at higher densities as well
as higher dense of plants excessive shade exist which
help to produce more content of gibberellin in tissues
and consequently higher plants formed. These results
are in harmony with those reported by El-Habbak
1996; EI-Sheikh 1998; El-Agamy et al. 1999; El-
Koomy 2000; Agasibagil 2006; Saeed et al. 2007;
Hassan et al. 2008; Sallah et al. 2009; Sharifi et al.
2009; Gozubenli 2010; Gomaa et al. 2011;
Lashkari et al. 2011; Sharifi and Pirzad 2011;
Zamir et al. 2011; Dawadi and Sah 2012; El-
Gedwy et al. 2012; Robles et al. 2012; Shafi et al.
2012; Adeniyan 2014; Ahmadu 2014; Timlin et al.
2014; Imran et al. 2015; Karki et al. 2015 Mahdi
and Ismail 2015; Gobeze et al. 2016; Mandi¢ et al.
2016; Rahman et al. 2016; Sharanabasappa et al.
2017; Eyasu et al. 2018 and Zeleke et al. 2018.

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 allmost maize characteristics except, mean
values of No. of days from planting to 50 % tasseling
and silking as well as No. of barren plants/fed which
significantly decreased with increasing nitrogen rates
in 2016 and 2017 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?), leaf area
index (5.044 and 4.911), 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/ear (535.99 and 546.25 kernels),
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ear weight (193.24 and 192.25 g), shelling percentage
(81.23 and 80.59 %), 100-kernel weight (33.56 and
32.14 g), stover yield/fed (4338.89 and 4129.63 kg),
ear yield/fed (4037.04 and 3920.37 Kkg), grain
yield/fed (3270.76 and 3158.06 kg), biological
yield/fed (8375.93 and 8050.00 kg), harvest index
(39.19 and 39.32 %), nitrogen uptake/fed (55.90 and
54.20 kg) and protein yield/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. 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; 2.35 and 6.30 %
for leaf area index; 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; 3.40 and 10.21 % for stover
yield/fed; 7.87 and 20.38 % for ear yield/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; 1.76 and 4.22 %
for leaf area index; 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; 2.67 and 7.11 % for stover
yield/fed; 4.39 and 14.99 % for ear yield/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 yield 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 El-Habbak 1996; El-Sheikh
1998; El-Agamy et al. 1999; Saeed et al. 2007;
Sallah et al. 2009; Szulc 2009; Bamuaafa et al.

2010; El-Gedwy et al. 2011; 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, yield 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
kernels/ear (541.00 and 564.02 kernels), grain
yield/fed (3289.30 and 3158.74 kg) 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 6.27 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?), leaf area index (5.413 and 5.282), 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 vyield/fed (8403.70 and
8066.67 kg), 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 percentage (84.01 and 82.41 %)
and stover yield/fed (4492.59 and 4346.30 kg) in the
first and second seasons, respectively. Planting maize
hybrid of S.C. 7071 increased stover yield kg/fed by
3.28 and 23.78 % 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
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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 kernels/ear and
harvest index. These results are in harmony with
those reported by El-Habbak 1996; El-Sheikh 1998;
El-Agamy et al. 1999; El-Koomy 2000; Agasibagil
2006; Saeed et al. 2007; Hassan et al. 2008; Sallah

et al. 2009; Szulc 2009; Bamuaafa et al. 2010; EL-
Hosary et al. 2011; 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; EI-Mehy et al.
2016; Kinfe et al. 2016; Majid et al. 2017;
Markovi¢ et al. 2017; Ahmad et al. 2018 and
Eyasu et al. 2018 showed that hybrids markedly
varied for almost growth, yield, yield components
and kernels chemical properties of maize.

Table 2. Mean values of No. of days to 50 % tasseling, No. of days to 50 % silking, No. of green leaves/plant,
plant leaf area (cm?), leaf area index, plant height (cm) and ear height (cm) as affected by mean effect of plant
population densities, nitrogen fertilizer rates and white single hybrids of maize during 2016 and 2017

Seasons.
_ No. of days No. of days No. of Plant leaf area  Leafarea Plant height Ear height
Trait to50 % to 50 % green (cm?) index (cm) (%)
Treatment tasseling  silking leaves/plant
Season 2016 2017 2016 2017 2016 2017 2016 2017 2016 2017 2016 2017 2016 2017

Plant population density (plants/fed) {P}

20000 63.33 63.00 65.41 65.15 13.69 13.33 9338.38 8899.59 4.447 4.238 283.15 277.96 133.15 131.48
24000 64.67 64.11 66.93 66.37 13.33 13.22 8600.90 8554.60 4.915 4.888 297.59 300.93 146.30 147.96
28000 66.33 65.93 69.04 68.81 12.99 12.74 8033.11 7983.61 5.355 5.322 315.93 322.59 160.00 162.59
L.S.D at 5% 0.50 0.30 0.67 0.38 0.15 0.12 90.87 176.95 0.054 0.099 4.80 505 272 359
Nitrogen fertilizer rate (kg N/fed) {N}
90 65.33 64.96 67.78 67.44 13.18 13.02 8370.07 8294.24 4.745 4.712 291.30 294.07 142.78 144.44
120 64.78 64.30 67.11 66.74 13.36 13.10 8698.14 8496.87 4.928 4.826 300.19 301.11 146.67 147.04
150 64.22 63.78 66.48 66.15 13.47 13.17 8904.18 8646.69 5.044 4.911 305.19 306.30 150.00 150.56
L.S.D at 5% 0.26 0.33 0.31 042 0.06 0.04 4810 4218 0.0250.023 235 189 184 242
Maize hybrid {H}
S.C. 7071 64.70 65.15 66.85 67.67 13.75 13.64 8423.12 8402.81 4.778 4.767 311.30 317.22 177.41 179.63
S.C. 30K8 64.04 62.93 66.37 65.19 12.66 12.24 7980.57 7732.50 4.526 4.400 281.67 279.44 128.89 128.33
S.C. 2031 65.59 64.96 68.15 67.48 13.60 13.41 9568.69 9302.48 5.413 5.282 303.70 304.81 133.15 134.07
L.S.D at 5% 0.29 033 0.37 031 0.07 004 7451 4752 0.041 0.027 183 221 168 232
PxN *k oKk bk x% NS, NS fal fal Fh Rk *x *x fall *x
Etest PXH N.S. NS. NS. NS. ** ** fal fal Fh Rk *x *x fall *x
Prob. NxH N.S. N.S. NS. NS. NS. NS fala fala wh Kk *x *x fal *x
PxNxH NS. NS. NS NS. NS. NS fala fala wh Kk *x *x fal *x

** Significant and N.S. No significant
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Table 3: Mean values of No. of plants carried two ears/fed, No. of barren plants/fed, No. of ears/fed, No. of
kernels/ear, ear weight (g), shelling % and 100-kernel weight (g) as affected by mean effect of plant
population densities, nitrogen fertilizer rates and white single hybrids of maize during 2016 and 2017

seasons.
. No. O.f plants No. of barren No. of Ear weight - 100-kernel
Trait carried two No. of ears/fed shelling % .
Treatment cars/fed plants/fed kernels/ear (9) weight (g)
Season 2016 2017 2016 2017 2016 2017 2016 2017 2016 2017 2016 2017 2016 2017
Plant population density (plants/fed) {P}
20000 2222.22 1600.00 74.07 118,52 21540.74 20355.56 584.70 592.30 215.69 217.08 82.01 81.64 34.53 33.58
24000 1348.15 1140.74 222.22 444.44 24400.00 23600.00 510.69 532.82 181.90 185.65 80.94 80.77 32.57 31.39
28000 296.30 607.41 681.48 977.78 26785.19 26488.89 417.30 406.52 142.93 135.86 79.56 78.37 30.13 28.16
L.S.D at 5% 287.88 306.84 272.80 259.02 400.14 58161 545 1820 293 920 026 015 043 043
Nitrogen fertilizer rate (kg N/fed) {N}
90 1051.85 977.78 518,52 711.11 23822.22 23125.93 472.56 469.34 165.97 165.11 80.39 79.86 31.25 29.80
120 1274.07 111111 281.48 518.52 24266.67 23466.67 504.14 516.05 181.31 181.22 80.89 80.33 32.41 31.18
150 1540.74 1259.26 177.78 311.11 24637.04 23851.85 535.99 546.25 193.24 192.25 81.23 80.59 33.56 32.14
L.S.D at 5% 11788 87.42 103.77 95.03 229.02 30283 324 741 151 308 015 0.09 0.24 041
Maize hybrid {H}
S.C. 7071 19259 459.26 370.37 755.56 23155.56 22622.22 495.29 488.83 156.58 163.44 84.01 82.41 29.74 28.82
S.C. 30K8 2266.67 2029.63 207.41 355.56 25333.33 24503.70 541.00 564.02 186.52 179.92 82.27 81.77 32.18 30.54
S.C. 2031 1407.41 859.26 400.00 429.63 24237.04 23318.52 476.40 478.79 197.42 195.23 76.23 76.60 35.30 33.77
L.S.D at 5% 158.19 146.31 107.03 142.12 26730 26045 793 10.83 236 280 015 011 0.26 0.34
PxN *x *ox *x *x *x o *x o *x ok *x *x il
F test PxH *% *% Kk Kk Kk *% Kk *% *k *% *k *k *K *%
Prob. NxH wx wx *% *% *% wx *% wx *% wx *% *% wE L wE
PxNxH *x *ox N.S. N.S. *x o *x o *x ** NS. NS. NS. NS

** Significant and N.S. No significant

Table 4: Mean values of stover yield/fed (kg), ear yield/fed (kg), grain yield/fed (kg), biological yield/fed (kg),
harvest index (%), nitrogen uptake/fed (kg) and protein yield/fed (kg) as affected by mean effect of plant
population densities, nitrogen fertilizer rates and white single hybrids of maize during 2016 and 2017

seasons.
. Lo . . Nitrogen -
Treatment Trait Stovelilzl;)eld/fed Ear yield/fed (kg) Graln(l{égld/fed yi?llgllfcgc(all(lg) irl}—(!jz;vzzos/z) uPt(alg)/fed yierd??:g?kg)
Season 2016 2017 2016 2017 2016 2017 2016 2017 2016 2017 2016 2017 2016 2017
Plant population density (plants/fed) {P}
20000 3516.67 3511.11 3935.19 3992.59 3214.17 3254.50 7451.85 7503.70 43.14 43.41 56.04 56.32 350.22 352.00
24000 4159.26 3885.19 3850.00 3901.85 3110.69 3146.39 8009.26 7787.04 38.82 40.44 52.24 53.44 326.48 334.00
28000 4796.30 4611.11 3348.15 3190.74 2654.26 2494.69 8144.44 7801.85 32.52 31.85 43.03 41.04 268.96 256.48
L.S.D at 5% 183.63 12557  92.25 14464 6858 118.03 166.98 194.31 1.15 0.99 1.38 2.06 8.63 12.89
Nitrogen fertilizer rate (kg N/fed) {N}
90 3937.04 3855.56 3353.70 3409.26 2689.26 2722.12 7290.74 7264.81 37.07 37.54 44.50 45.41 278.12 283.80
120 4196.30 4022.22 374259 3755.56 3019.10 3015.40 7938.89 7777.78 38.21 38.84 50.91 51.19 318.17 319.94
150 4338.89 4129.63 4037.04 3920.37 3270.76 3158.06 8375.93 8050.00 39.19 39.32 55.90 54.20 349.38 338.73
L.S.D at 5% 59.35 24.43 70.15 76.24 5854 57.94 99.93 8426 039 038 105 113 657 7.05
Maize hybrid {H}
S.C. 7071 449259 4346.30 3083.33 3229.63 2594.72 2670.16 7575.93 7575.93 34.38 35.16 38.14 40.84 238.35 255.24
S.C. 30K8 3629.63 3590.74 3996.30 3859.26 3289.30 3158.74 7625.93 7450.00 43.20 42.49 54.83 53.71 342.66 335.67
S.C. 2031 4350.00 4070.37 4053.70 3996.30 3095.10 3066.68 8403.70 8066.67 36.90 38.05 58.35 56.25 364.66 351.56
L.S.D at 5% 57.67 44.43 68.57 4281 5574 3346 9853 69.04 039 027 099 0.66 6.16 4.15
P X N *%x *%x *% *% *%* *%* *%* *%* ** *%x *%x ** ** **
F test PxH *x ** *x *x *x *x *x *x *x *x FrRoKE *x *x
Prob N X H *%x *%x *% *% *%* *%* *%* *%* ** *%x *%x ** ** **
PxNxH *x *x *x *x Hx *x N.S. N.S. NS. NS. NS. NS. NS. NS

** Significant and N.S. No significant
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The interaction effect between plant population
densities and nitrogen fertilizer rates:

Results in Table 2, 3 and 4 showed that the
interaction effect among plant population densities
and nitrogen fertilizer rates induced significant
different on all studied traits except for No. of green
leaves/plant during 2016 and 2017 seasons. Results
in Tables 5, 6 and 7 indicated that the highest mean
values of leaf area index (5.497 and 5.426), plant
height (323.33 and 327.78 cm), ear height (163.89
and 165.00 cm), No. of barren plants/fed (444.44 and
755.56 plants), No. of ears/fed (27111.11 and
26800.00 ears), stover yield/fed (4972.22 and
4738.89 kg) and biological yield/fed (8638.89 and
8200.00 kg) in the first and second seasons,
respectively were recorded from the highest plant
population density (28000 plants/fed) under soil
fertilized by the highest rate of nitrogen fertilizer
(150 kg N/fed). While, the lowest plant population
density (20000 plants/fed) under the same nitrogen
fertilizer rate (150 kg N/fed) gave the maximum
mean values for leaf area/plant (9648.37 and 9090.16
cm?), No. of plants carried two ears/fed (2622.22 and
1822.22 plants), No. of kernels/ear (621.77 and
633.92 kernels), ear weight (227.63 and 230.62 g),
shelling percentage (82.35 and 81.96 %), 100-kernel
weight (35.81 and 34.88 @), ear yield/fed (4255.56
and 4200.00 kg), grain vyield/fed (3490.51 and
3436.54 kg), harvest index (43.94 and 43.89 %),
nitrogen uptake/fed (61.74 and 60.41 kg) and protein
yield/fed (385.87 and 377.58 kg) as well as recorded
significantly the shortest period from planting to 50
% tasseling (62.89 and 62.56 days) and silking (64.78
and 64.56 days) also gave zero barren plants/fed in
the first and second seasons, respectively. The results
reported here are in harmony with those obtained by
El-Habbak 1996; EI-Sheikh 1998; EI-Agamy et al.
1999; Saeed et al. 2007; Sallah et al. 2009; Asif et
al. 2010; Rafiqg et al.2010; Abdulhamid and Adraa
2011; Attia et al. 2011; Bozorgi et al. 2011;
Dahmardeh 2011; Zakkam 2011; Dawadi and Sah
2012; Moraditochaee et al. 2012; Adeniyan 2014;
Ahmadu 2014 Timlin et al. 2014; Imran et al.
2015; Mahdi and Ismail 2015; Rahman et al. 2016;
Sharanabasappa et al. 2017 and Zeleke et al. 2018.

The interaction effect between plant population
densities and white single maize hybrids:

Significant effect of the interaction between plant
population densities and white single cross hybrids
obtained for almost growth, yield components, yield
and chemical properties of maize in the both seasons
were significant except, No. of days from planting to
50 % tasseling and silking (Tables 2, 3 and 4). Data
in Table 5, 6 and 7 showed that planting maize hybrid
of S.C. 30K8 with 20000 plants/fed recorded the
maximum mean values of No. of plants carried two
ears/fed (3377.78 and 2622.22 plants), No. of

kernels/ear (626.69 and 621.91 kernels) and harvest
index (46.31 and 46.16 %) as well as gave the lowest
mean values of No. of barren plants/fed (0.00 and
44.44 plants) in the first and second seasons,
respectively. While, sowing the same hybrid under
the highest plant density (28000 plants/fed)
significantly recorded the greatest mean values of
No. of ears/fed (27466.67 and 27555.56 ears) during
the both seasons, respectively. The maximum grain
yield/fed in the first season (3520.49 kg) was
obtained from planting the same hybrid when
planting by 24000 plants/fed. Results indicated that
the greatest mean values of leaf area/plant (10485.65
and 9793.70 cm?), ear weight (237.91 and 233.38 g),
100-kernel weight (38.14 and 36.94 g), ear yield/fed
(4472.22 and 4288.89 Kkg), nitrogen uptake/fed (67.88
and 62.87 kg) and protein yield/fed (424.24 and
392.94 kg) in the both seasons, respectively, as well
as grain yield/fed (3348.52 kg) in the second season
were obtained from planting maize hybrid of S.C.
2031 at the lowest plant density (20000 plants/fed).
Meanwhile, planting the same maize hybrid with
28000 plants/fed significantly recorded the maximum
mean values of leaf area index (5.831 and 5.825) and
biological yield/fed (8666.67 and 8188.89 kg) in the
first and second seasons, respectively. Data showed
that planting maize hybrid of S.C. 7071 at 20000
plants/fed recorded significantly the greatest mean
values of No. of green leaves/plant (14.18 and 13.99
leaves) and shelling percentage (85.29 and 84.04 %)
during the two seasons, respectively. However,
planting maize with the highest plant density (28000
plants/fed) from the same hybrid significantly gave
the maximum mean values of plant height (334.44
and 340.56 cm), ear height (193.33 and 194.44 cm)
and stover yield/fed (5205.56 and 4977.78 Kkg) in the
first and second seasons, respectively. These results
agree with those reported by El-Habbak 1996; EI-
Sheikh 1998; EIl-Agamy et al. 1999; EI-Koomy
2000; Agasibagil 2006; Saeed et al. 2007; Hassan et
al. 2008; Sallah et al. 2009; Sharifi et al. 2009;
Gozubenli 2010; Lashkari et al. 2011; Sharifi and
Pirzad 2011; Zamir et al. 2011; Dawadi and Sah
2012; Robles et al. 2012; Shafi et al. 2012;
Adeniyan 2014; Ahmadu 2014; Karki et al. 2015
and Eyasu et al. 2018 which showed that there was
significantly difference among the interaction
between plant densities and hybrids in growth, yield
components, yield and chemical properties of maize.

The interaction effect between nitrogen fertilizer
rates and white single maize hybrids:

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, yield, yield components
and kernels chemical properties of maize in the both
seasons. While, No. of days from planting to 50 %
tasseling and silking as well as No. of green



Response of white maize hybrids to plant densities and nitrogen fertilizer rates 341

leaves/plant 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/ear (583.32 and 607.94 kernels), grain
yield/fed (3601.27 and 3369.55 kg) 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?),
leaf area index (5.566 and 5.389), ear weight (210.60
and 206.68 @), 100-kernel weight (36.63 and 35.02
0), ear yield/fed (4405.56 and 4222.22 kg), biological
yield/fed (8944.44 and 8411.11 Kkg), 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 percentage (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 El-Habbak 1996; EI-Sheikh 1998; EI-
Agamy et al. 1999; Saeed et al. 2007; Sallah et al.
2009; Szulc 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.

The interaction effect between plant population
densities, nitrogen fertilizer rates and white single
maize hybrids:

The effect of the interaction between the three
factors under study on leaf area/plant, leaf area index,
plant height, ear height, No. of plants carried two
ears/fed, No. of ears/fed, No. of kernels/ear, ear
weight, stover yield/fed, ear yield/fed and grain
yield/fed which significant in the first and second
seasons. While, No. of days from planting to 50 %
tasseling and silking, No. of green leaves/plant, No.
of barren plants/fed, shelling %, 100-kernel weight,

biological yield/fed, harvest index, nitrogen
uptake/fed and protein yield/fed were not
significantly affected by these interactions (F test
probability are shown in Tables 2, 3 and 4). Data in
Tables 8 and 9 showed that planting maize hybrid of
S.C. 30K8 with 20000 plants/fed when received 150
kg N/fed recorded the maximum mean values of No.
of plants carried two ears/fed (4000.00 and 2800.00
plants) and No. of kernels/ear (678.75 and 667.44
kernels) in the first and second seasons, respectively.
While, sowing the same hybrid in the highest plant
density (28000 plants/fed) with soil fertilized by 150
kg N/fed significantly recorded the greatest mean
values of No. of ears/fed (27733.33 and 27866.67
ears) during the both seasons, respectively. The
maximum grain yield/fed in the first season (3824.20
kg) was obtained from planting the same hybrid
when planting by 24000 plants/fed with soil fertilized
by 150 kg N/fed. Results indicated that the greatest
mean values of leaf area/plant (10830.10 and 9961.11
cm?), ear weight (248.97 and 243.30 g) and ear
yield/fed (4783.33 and 4516.67 kg) in the both
seasons, respectively, as well as grain yield/fed
(3543.97 kg) in the second season were obtained
from planting maize hybrid of S.C. 2031 at the lowest
plant density (20000 plants/fed) under soil fertilized
by 150 kg N/fed. Meanwhile, planting the same
maize hybrid with 28000 plants/fed with nitrogen
fertilizer rate of 150 kg N/fed significantly recorded
the maximum mean values of leaf area index (5.999
and 5.940) in the first and second seasons,
respectively. Data showed that planting maize hybrid
of S.C. 7071 at 28000 plants/fed and soil fertilized by
150 kg N/fed recorded significantly the greatest mean
values of plant height (343.33 and 348.33 c¢m), ear
height (198.33 and 198.33 c¢cm) and stover yield/fed
(5400.00 and 5083.33 kg) in the first and second
seasons, respectively. These results agree with those
reported by El-Habbak 1996; EI-Sheikh 1998; ElI-
Agamy et al. 1999; Saeed et al. 2007; Sallah et al.
2009; Dawadi and Sah 2012; Adeniyan 2014 and
Ahmadu 2014 which showed that there was
significantly difference among the interaction
between plant population densities, nitrogen fertilizer
rates and hybrids in growth, yield components, yield
and chemical properties of maize

Conclusion

It could be summarized that, the best plant
population density when planting maize hybrid of
30K8 was 24000 plants/fed, meanwhile, the best
plant density at planting maize hybrids of S.C. 2031
or S.C. 7071 was 20000 plants/fed with soil fertilized
by 150 kg N/fed to maximized grain yield/fed.
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Table 5: Mean values of No. of days to 50 % tasseling, No. of days to 50 % silking, No. of green leaves/plant,
plant leaf area (cm?), leaf area index, plant height (cm) and ear height (cm) as affected by the first order
interaction between plant population densities, nitrogen fertilizer rates and white single hybrids of maize
during 2016 and 2017 seasons.

Trait
Treatment

No. of days No. of days

to 50 %
tasseling

to 50 %
silking

No. of green Plantleafarea Leafarea Plant height

leaves/plant

(cm?) index (cm)

Ear height
(%)

Season 2016 2017 2016 2017 2016 2017 2016

2017 2016 2017 2016

2017

2016

2017

Interaction between nitrogen fertilizer rates and plant population densities

90
20000 120
150
90
24000 120
150
90
28000 120
150

63.67
63.44
62.89
65.33
64.56
64.11
67.00
66.33
65.67

63.44
63.00
62.56
64.78
64.00
63.56
66.67
65.89
65.22

66.00
65.44
64.78
67.56
66.89
66.33
69.78
69.00
68.33

65.67 13.52 13.26 8984.28

65.22 13.69 13.32 9382.48

64.56
67.11
66.22
65.78
69.56
68.78
68.11

13.86
13.19
13.36
13.46
12.82
13.02
13.11

13.41 9648.37
13.13 8330.93
13.22 8653.13
13.31 8818.63
12.68 7795.00
12.74 8058.80
12.80 8245.53

8687.36 4.278 4.137 276.67
8921.23 4.468 4.248 284.44
9090.16 4.594 4.329 288.33
8385.27 4.761 4.792 290.56
8567.28 4.945 4.896 298.33
8711.25 5.039 4.978 303.89
7810.07 5.197 5.207 306.67
8002.09 5.373 5.335 317.78
8138.67 5.497 5.426 323.33

270.56
278.89
284.44
294.44
301.67
306.67
317.22
322.78
327.78

128.89
133.89
136.67
143.33
146.11
149.44
156.11
160.00
163.89

126.67
132.22
135.56
145.56
147.22
151.11
161.11
161.67
165.00

L.S.D at 5%

045 057 054 0.73 N.S.

N.S. 8331

73.06 0.0430.040 4.07

3.27

3.19

4.19

Interaction between plant population densities and maize hybrids

S.C. 7071
20000 S.C.30K8
S.C. 2031
S.C. 7071
24000 S.C. 30K8
S.C. 2031
S.C. 7071
28000 S.C. 30K8
S.C. 2031

63.11
62.78
64.11
64.78
63.78
65.44
66.22
65.56
67.22

63.67
61.67
63.67
64.78
62.78
64.78
67.00
64.33
66.44

64.89
65.00
66.33
67.11
65.89
67.78
68.56
68.22
70.33

65.89
63.67
65.89
67.11
64.89
67.11
70.00
67.00
69.44

14.18
12.89
14.00
13.77
12.72
13.51
13.30
12.36
13.30

13.99 9009.00
12.33 8520.48
13.67 10485.65
13.84 8350.16
12.29 7979.20
13.53 9473.34
13.09 7910.20
12.11 7442.03
13.02 8747.09

8927.06 4.290 4.251 291.11
7978.00 4.057 3.799 270.00
9793.70 4.993 4.664 288.33
8453.58 4.772 4.831 308.33
7833.53 4.560 4.476 280.00
9376.69 5.413 5.358 304.44
7827.79 5.273 5.219 334.44
7385.98 4.961 4.924 295.00
8737.06 5.831 5.825 318.33

296.67
254.44
282.78
314.44
282.22
306.11
340.56
301.67
325.56

162.78
115.00
121.67
176.11
129.44
133.33
193.33
142.22
144.44

165.00
108.89
120.56
179.44
130.56
133.89
194.44
145.56
147.78

L.S.D at 5%

N.S. N.S. N.S. NS. 013 0.06 129.05

82.30 0.0710.046 3.17

3.83

291

4.01

Interaction between nitrogen fertilizer rates and maize hybrids

S.C. 7071
90 S.C. 30K8
S.C. 2031
S.C. 7071
120 S.C. 30K8
S.C. 2031
S.C. 7071
150 S.C.30K8
S.C. 2031

65.22
64.67
66.11
64.78
63.89
65.67
64.11
63.56
65.00

65.89
63.44
65.56
65.11
62.89
64.89
64.44
62.44
64.44

67.44
67.00
68.89
66.89
66.33
68.11
66.22
65.78
67.44

68.44
65.78
68.11
67.67
65.11
67.44
66.89
64.67
66.89

13.60
12.48
13.46
13.77
12.68
13.62
13.88
12.81
13.73

13.56 8181.71
12.18 7683.58
13.33 9244.92
13.64 8456.19
12.23 8019.78
13.41 9618.44
13.72 8631.46
12.32 8238.35
13.48 9842.72

8223.21 4.645 4.668 303.89
7571.98 4.360 4.308 275.00
9087.52 5.230 5.160 295.00
8420.00 4.797 4.776 312.22
7740.01 4.547 4.405 282.78
9330.60 5.442 5.298 305.56
8565.22 4.893 4.856 317.78
7885.53 4.671 4.487 287.22
9489.33 5.566 5.389 310.56

310.56
272.78
298.89
317.78
280.00
305.56
323.33
285.56
310.00

173.33
125.56
129.44
177.78
129.44
132.78
181.11
131.67
137.22

176.67
124.44
132.22
178.89
128.89
133.33
183.33
131.67
136.67

L.S.D at 5%

N.S. N.S. N.S. NS. NS. NS. 129.05

82.30 0.0710.046 3.17

3.83

291

4.01
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Table 6: Mean values of No. of plants carried two ears/fed, No. of barren plants/fed, No. of ears/fed, No. of
kernels/ear, ear weight (g), shelling % and 100-kernel weight (g) as affected by the first order interaction
between plant population densities, nitrogen fertilizer rates and white single hybrids of maize during 2016
and 2017 seasons.

Trait
Treatment

No. of plants

carried two

ears/fed

No. of barren
plants/fed

No. of ears/fed

No. of
kernels/ear

Ear weight (g)

shelling %

100-kernel
weight (g)

Season

2016

2017 2016

2017

2016

2017

2016

2017

2016 2017

2016

2017

2016

2017

Interaction between nitrogen fertilizer rates and plant population densities

90
20000 120
150
90
24000 120
150
90
28000 120
150

1866.67
2177.78
2622.22
1066.67
1377.78
1600.00
222.22
266.67
400.00

1377.78 177.78
1600.00 44.44
1822.22 0.00
977.78 400.00
1155.56 177.78
1288.89 88.89
577.78 977.78
577.78 622.22
666.67 444.44

222.22
133.33
0.00
666.67
488.89
177.78
1244.44
933.33
755.56

21066.67
21555.56
22000.00
24044.44
24355.56
24800.00
26355.56
26888.89
2711111

20000.00
20311.11
20755.56
23155.56
23644.44
24000.00
26222.22
26444.44
26800.00

547.32
585.02
621.77
476.62
510.17
545.27
393.75
417.22
440.93

540.40
602.60
633.92
492.28
534.96
571.21
375.33
410.60
433.63

201.53 201.72
217.90 218.90
227.63 230.62
165.00 170.88
183.22 188.52
197.48 197.54
131.37 122.74
142.82 136.24
154.60 148.58

81.61
82.06
82.35
80.46
80.97
81.40
79.12
79.63
79.94

81.28
81.69
81.96
80.38
80.84
81.07
77.93
78.45
78.74

33.24
34.52
35.81
31.26
32.68
33.77
29.24
30.03
31.10

32.10
33.77
34.88
29.94
31.62
32.60
27.36
28.16
28.96

L.S.D at 5%

204.17

151.41 179.73

164.60

396.67

524.52

5.62

12.83

262 533

0.26

0.16

0.42

0.71

Interaction between plant population densities and maize hybrids

S.C. 7071
20000 S.C.30K8
S.C. 2031
S.C. 7071
24000 S.C.30K8
S.C. 2031
S.C. 7071
28000 S.C.30K8
S.C. 2031

444.44
3377.78
2844.44
133.33
2711.11
1200.00
0.00
711.11

177.78

933.33 88.89
2622.22 0.00
1244.44 133.33
266.67 222.22
2088.89 177.78
1066.67 266.67
177.78 800.00
1377.78 444.44
266.67 800.00

222.22
44.44
88.89

711.11

400.00

222.22

1333.33

622.22

977.78

19688.89
22755.56
22177.78
23333.33
25777.78
24088.89
26444.44
27466.67
26444.44

19644.44
21333.33
20088.89
22444.44
24622.22
23733.33
25777.78
27555.56
26133.33

579.13
626.69
548.29
504.68
546.34
481.05
402.07
449.98
399.85

585.55
621.91
569.45
517.95
594.00
486.50
363.00
476.15
380.40

192.94 206.11
216.21 211.76
237.91 233.38
155.07 170.52
193.10 183.90
197.53 202.52
121.72 113.68
150.26 144.11
156.81 149.78

85.29
83.20
77.53
84.02
82.49
76.32
82.73
81.11
74.85

84.04
82.83
78.06
82.82
82.39
77.10
80.38
80.08
74.65

31.80
33.63
38.14
29.76
32.77
35.18
27.66
30.13
32.59

31.34
32.46
36.94
28.66
31.17
34.34
26.46
28.00
30.01

L.S.D at 5%

273.99

253.41 185.38

246.17

462.98

451.11

13.74

18.76

409 4.86

0.25

0.19

0.46

0.59

Interaction between nitrogen fertilizer rates and maize hybrids

S.C. 7071
90 S.C. 30K8
S.C. 2031
S.C. 7071
120  S.C. 30K8
S.C. 2031
S.C. 7071
150  S.C.30K8
S.C. 2031

88.89
1866.67
1200.00

177.78
222222
1422.22

31111
271111
1600.00

311.11 666.67
1866.67 311.11
755.56 577.78
44444 266.67
2044.44 177.78
844.44 400.00
622.22 177.78
2177.78 133.33
977.78 222.22

1022.22
533.33
577.78
800.00
311.11
444.44
444.44
222.22
266.67

22800.00
24888.89
23777.78
23244.44
25288.89
24266.67
23422.22
25822.22
24666.67

22133.33
24177.78
23066.67
22622.22
24488.89
23288.89
23111.11
24844.44
23600.00

466.92
502.34
448.42
496.62
537.34
478.45
522.32
583.32
502.32

455.27
509.84
442.90
491.17
574.28
482.70
520.06
607.94
510.76

144.01 149.51
170.80 164.09
183.09 181.74
157.72 164.42
187.66 181.99
198.57 197.26
168.00 176.38
201.11 193.69
210.60 206.68

83.58
81.85
75.75
84.09
82.28
76.30
84.37
82.67
76.65

82.12
81.28
76.19
82.45
81.86
76.66
82.67
82.15
76.96

28.87
30.83
34.04
29.71
32.29
35.23
30.63
3341
36.63

27.81
29.37
32.22
28.84
30.64
34.06
29.80
31.61
35.02

L.S.D at 5%

273.99

253.41 185.38

246.17

462.98

451.11

13.74

18.76

409 4.86

025 0.19 046 0.59
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Table 7: Mean values of stover yield/fed (kg), ear yield/fed (kg), grain yield/fed (kg), biological yield/fed (kg),
harvest index (%), nitrogen uptake/fed (kg) and protein yield/fed (kg) as affected by the first order interaction
between plant population densities, nitrogen fertilizer rates and white single hybrids of maize during 2016
and 2017 seasons.

. . Lo R Nitrogen .
Trait Stover yield/fed  Earyield/fed  Grain yield/fed Biological Harvest uptake/fed Protein

Treatment (kg) (kg) (kg) yield/fed (kg)  index (%) (kg) yield/fed (kg)

Season 2016 2017 2016 2017 2016 2017 2016 2017 2016 2017 2016 2017 2016 2017

Interaction between plant population densities and nitrogen fertilizer rates
90 3311.11 3361.11 3583.33 3716.67 2912.01 3015.57 6894.44 7077.78 42.30 42.68 49.77 51.07 311.07 319.20
2000 120 3544.44 3533.33 3966.67 4061.11 3239.99 3311.39 7511.11 7594.44 43.17 43.66 56.60 57.48 353.73 359.23
150 3694.44 3638.89 4255.56 4200.00 3490.51 3436.54 7950.00 7838.89 43.94 43.89 61.74 60.41 385.87 377.58
90 3938.89 3733.33 3494.44 3650.00 2805.30 2928.05 7433.33 7383.33 37.77 39.69 46.28 49.12 289.26 306.99
24000 120 4188.89 3911.11 3866.67 3955.56 3124.07 3192.54 8055.56 7866.67 38.81 40.64 52.51 54.22 328.20 338.88
150 4350.00 4011.11 4188.89 4100.00 3402.69 3318.58 8538.89 8111.11 39.88 40.99 57.92 56.98 361.98 356.13
90 4561.11 4472.22 2983.33 2861.11 2350.47 2222.75 7544.44 7333.33 31.15 30.25 37.44 36.04 234.02 225.22
28000 120 4855.56 4622.22 3394.44 3250.00 2693.24 2542.26 8250.00 7872.22 32.64 32.22 43.61 41.87 27257 261.72
150 4972.22 4738.89 3666.67 3461.11 2919.08 2719.07 8638.89 8200.00 33.76 33.07 48.05 45.20 300.30 282.49

L.S.D at 5% 102.80 4231 12150 13205 101.39 100.36 173.08 14594 068 066 1.82 196 11.37 1223

Interaction between plant population densities and maize hybrids
S.C. 7071 3772.22 3833.33 3411.11 3727.78 2910.10 3133.21 7183.33 7561.11 40.49 41.42 44.91 49.58 280.67 309.86
20000 S.C.30K8 3116.67 3144.44 3922.22 3961.11 3263.86 3281.75 7038.89 710556 46.31 46.16 55.32 56.51 345.76 353.22
S.C.2031 3661.11 3555.56 4472.22 4288.89 3468.55 3348.52 8133.33 7844.44 42.61 42.66 67.88 62.87 424.24 392.94
S.C. 7071 4500.00 4227.78 3250.00 3477.78 2731.87 2880.59 7750.00 7705.56 35.20 37.36 39.67 43.89 247.94 274.30
24000 S.C.30K8 3600.00 3438.89 4266.67 4050.00 3520.49 3337.17 7866.67 7488.89 44.68 44.54 59.25 57.23 370.29 357.71
S.C. 2031 4377.78 3988.89 4033.33 4177.78 3079.71 3221.41 8411.11 8166.67 36.57 39.43 57.79 59.20 361.22 369.99
S.C. 7071 5205.56 4977.78 2588.89 2483.33 2142.20 1996.67 7794.44 7461.11 27.44 26.71 29.83 29.05 186.43 181.57
28000 S.C.30K8 4172.22 4188.89 3800.00 3566.67 3083.55 2857.29 7972.22 7755.56 38.61 36.78 49.91 47.38 311.93 296.10
S.C.2031 5011.11 4666.67 3655.56 3522.22 2737.05 2630.12 8666.67 8188.89 31.51 32.07 49.36 46.68 308.52 291.76

L.S.D at 5% 99.89 7696 118.76 7414 9654 5796 170.66 11959 0.68 046 171 1.15 1067 7.19

Interaction between nitrogen fertilizer rates and maize hybrids
S.C. 7071 4244.44 4177.78 2794.44 2972.22 2338.72 2449.30 7038.89 7150.00 33.40 34.20 33.54 36.72 209.65 229.51
90 S.C. 30K8 3444.44 3450.00 3605.56 3555.56 2952.17 2893.29 7050.00 7005.56 42.02 41.41 48.36 48.65 302.23 304.07
S.C.2031 4122.22 3938.89 3661.11 3700.00 2776.89 2823.76 7783.33 7638.89 35.80 37.02 51.60 50.85 322.47 317.84
S.C. 7071 4538.89 4377.78 3105.56 3277.78 2615.11 2710.66 7644.44 7655.56 34.41 35.35 38.51 41.51 240.68 259.42
120 S.C.30K8 3661.11 3605.56 4027.78 3922.22 3314.45 3213.37 7688.89 7527.78 43.24 42.80 55.29 54.70 345.55 341.84
S.C.2031 4388.89 4083.33 4094.44 4066.67 3127.74 3122.17 8483.33 8150.00 36.98 38.37 58.92 57.37 368.27 358.56
S.C. 7071 4694.44 4483.33 3350.00 3438.89 2830.33 2850.51 8044.44 7922.22 35.32 35.93 42.35 44.29 264.71 276.79
150 S.C.30K8 3783.33 3716.67 4355.56 4100.00 3601.27 3369.55 8138.89 7816.67 44.35 43.26 60.83 57.78 380.20 361.11
S.C.2031 4538.89 4188.89 4405.56 4222.22 3380.67 3254.12 8944.44 8411.11 37.91 38.76 64.52 60.53 403.24 378.29

L.S.D at 5% 99.89 76.96 118.76 7414 96,54 5796 17066 11959 0.68 046 1.71 1.15 10.67 7.19
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Table 8: Mean values of plant leaf area (cm?), leaf area index, plant height (cm), ear height (cm), No. of plants
carried two ears/fed and No. of barren plants/fed as affected by the second order interaction between plant
population densities, nitrogen fertilizer rates and white single hybrids of maize during 2016 and 2017

seasons.
i lantleafarea  Loafarea PRGN o gne (06 cariea o
ears/fed

PD NF MH 2016 2017 2016 2017 2016 2017 2016 2017 2016 2017
S.C. 7071 868557 865191 4.136 4.120 285.00 288.33 158.33 160.00 266.67 666.67
90 S.C.30K8 8157.34 7819.32 3.884 3.723 265.00 246.67 111.67 103.33 2933.33 2400.00
20000 S.C. 2031 10109.92 9590.85 4.814 4.567 280.00 276.67 116.67 116.67 2400.00 1066.67
S.C. 7071 9048.77 8960.62 4.309 4.267 291.67 298.33 163.33 165.00 400.00 933.33
120 S.C. 30K8 8581.75 7973.95 4.087 3.797 271.67 255.00 115.00 108.33 3200.00 2666.67
S.C. 2031 10516.93 9829.13 5.008 4.681 290.00 283.33 123.33 123.33 2933.33 1200.00
S.C. 7071 9292.66 9168.64 4.425 4.366 296.67 303.33 166.67 170.00 666.67 1200.00
150 S.C.30K8 8822.35 8140.73 4.201 3.877 273.33 261.67 11833 115.00 4000.00 2800.00
S.C. 2031 10830.10 9961.11 5.157 4.743 295.00 288.33 125.00 121.67 3200.00 1466.67

S.C. 7071 8127.00 8348.38 4.644 4771 301.67 310.00 173.33 17833 0.00 133.33
90 S.C.30K8 7686.13 7676.10 4.392 4.386 273.33 275.00 126.67 126.67 2133.33 1866.67

S.C. 2031 9179.66 9131.34 5.246 5.218 296.67 298.33 130.00 131.67 1066.67 933.33

S.C. 7071 8386.11 8459.75 4.792 4.834 310.00 315.00 176.67 178.33 133.33 266.67
24000 120 S.C.30K8 8032.13 7839.75 4.590 4.480 280.00 283.33 130.00 131.67 2800.00 2133.33
S.C. 2031 9541.16 9402.33 5.452 5.373 305.00 306.67 131.67 131.67 1200.00 1066.67

S.C. 7071 8537.37 8552.61 4.878 4.887 313.33 318.33 178.33 181.67 266.67 400.00
150 S.C.30Ks8 8219.34 7984.76 4.697 4.563 286.67 288.33 131.67 133.33 3200.00 2266.67
S.C. 2031 9699.19 9596.39 5.542 5484 311.67 313.33 138.33 138.33 1333.33 1200.00

S.C. 7071 773257 7669.35 5.155 5.113 325.00 333.33 188.33 191.67 0.00 133.33
90 S.C.30K8 7207.27 722052 4.805 4.814 286.67 296.67 138.33 143.33 533.33 1333.33

S.C. 2031 8445.17 8540.35 5.630 5.694 308.33 321.67 141.67 14833 133.33 266.67

S.C. 7071 7933.68 7839.63 5.289 5.226 335.00 340.00 193.33 193.33 0.00 133.33
28000 120 S.C.30Ks8 744547 7406.32 4.964 4938 296.67 301.67 143.33 146.67 666.67 1333.33
S.C. 2031 8797.24 8760.34 5.865 5.840 321.67 326.67 143.33 145.00 133.33 266.67

S.C. 7071 8064.35 797440 5.376 5.316 343.33 348.33 198.33 198.33 0.00 266.67
150 S.C.30K8 7673.36 7531.10 5.116 5.021 301.67 306.67 145.00 146.67 933.33 1466.67

S.C. 2031 8998.87 8910.51 5.999 5940 325.00 328.33 148.33 150.00 266.67 266.67

L.S.D at 5% 22353 14256 0.123 0.081 5.49 6.63 5.04 6.96 47457 438.93
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Table 9: Mean values of No. of ears/fed, No. of kernels/ear, ear weight (g), stover yield/fed (kg), ear yield/fed
(kg) and grain yield/fed (kg) as affected by the second order interaction between plant population densities,
nitrogen fertilizer rates and white single hybrids of maize during 2016 and 2017 seasons.

Trait No. of ears/fed kemzllsf)/];ar Ear weight (g) Stoveli Iz;ld/fed Ear )(/Ii(eéjl)d/fed Grain(éi;;ld/fed

PD NF MH 2016 2017 2016 2017 2016 2017 2016 2017 2016 2017 2016 2017
S.C.7071  19333.33 19066.67 548.49 537.56 179.70 187.43 3550.00 3650.00 3133.33 3500.00 2656.73 2931.92

90 S.C.30K8 22400.00 20933.33 577.66 555.22 200.77 195.73 2933.33 2983.33 3550.00 3666.67 2946.45 3022.69
S.C.2031  21466.67 20000.00 515.81 528.42 224.13 222.00 3450.00 3450.00 4066.67 3983.33 3132.85 3092.09
S.C.7071  19733.33 19600.00 581.31 592.88 195.13 208.60 3800.00 3866.67 3433.33 3766.67 2933.06 3167.14

20000 120 S.C.30K8 22533.33 21333.33 623.65 643.07 217.93 213.27 3150.00 3166.67 3900.00 4050.00 3244.43 3357.51
S.C.2031  22400.00 20000.00 550.10 571.83 240.63 234.83 3683.33 3566.67 4566.67 4366.67 3542.49 3409.51

S.C.7071  20000.00 20266.67 607.58 626.20 204.00 222.30 3966.67 3983.33 3666.67 3916.67 3140.51 3300.58

150 S.C.30K8 23333.33 21733.33 678.75 667.44 229.93 226.27 3266.67 3283.33 4316.67 4166.67 3600.69 3465.06
S.C.2031  22666.67 20266.67 578.97 608.11 248.97 243.30 3850.00 3650.00 4783.33 4516.67 3730.32 3543.97

S.C.7071  23066.67 21866.67 472.68 489.20 140.80 157.40 4266.67 4033.33 2950.00 3216.67 2463.93 2655.32

90 S.C.30K8 25200.00 24266.67 504.68 540.98 172.90 167.23 3433.33 3350.00 3866.67 3800.00 3172.63 3114.53
S.C.2031  23866.67 23333.33 45250 446.67 181.30 188.00 4116.67 3816.67 3666.67 3933.33 2779.33 3014.28

S.C. 7071  23333.33 22533.33 504.48 515.89 154.87 171.43 4516.67 4266.67 3233.33 3533.33 2717.64 2928.02

24000 120 S.C.30K8 25733.33 24666.67 543.03 597.04 195.73 188.40 3616.67 3450.00 4316.67 4116.67 3564.64 3395.56
S.C.2031  24000.00 23733.33 483.01 491.97 199.07 205.73 4433.33 4016.67 4050.00 4216.67 3089.95 3254.05

S.C.7071  23600.00 22933.33 536.87 548.77 169.53 182.73 4716.67 4383.33 3566.67 3683.33 3014.04 3058.41

150 S.C.30K8 26400.00 24933.33 591.30 643.99 210.67 196.07 3750.00 3516.67 4616.67 4233.33 3824.20 3501.41
S.C.2031  24400.00 24133.33 507.65 520.87 212.23 213.83 4583.33 4133.33 4383.33 4383.33 3369.84 3395.90

S.C.7071  26000.00 25466.67 379.60 339.05 111.53 103.70 4916.67 4850.00 2300.00 2200.00 1895.49 1760.66

90 S.C.30K8 27066.67 27333.33 424.68 433.33 138.73 129.30 3966.67 4016.67 3400.00 3200.00 2737.43 2542.66
S.C.2031  26000.00 25866.67 376.97 353.60 143.83 135.23 4800.00 4550.00 3250.00 3183.33 2418.50 2364.91

S.C.7071  26666.67 25733.33 404.08 364.75 123.17 113.23 5300.00 5000.00 2650.00 2533.33 2194.65 2036.81

28000 120 S.C.30K8 27600.00 27466.67 44534 482.74 149.30 14430 4216.67 4200.00 3866.67 3600.00 3134.28 2887.03
S.C.2031  26400.00 26133.33 402.24 384.31 156.00 151.20 5050.00 4666.67 3666.67 3616.67 2750.79 2702.95

S.C.7071  26666.67 26133.33 422.53 385.20 130.47 124.10 5400.00 5083.33 2816.67 2716.67 2336.45 2192.53

150 S.C.30K8 27733.33 27866.67 479.91 512.38 162.73 158.73 4333.33 4350.00 4133.33 3900.00 3378.93 3142.18
S.C.2031  26933.33 26400.00 420.35 403.30 170.60 162.90 5183.33 4783.33 4050.00 3766.67 3041.85 2822.49

L.S.D at 5% 801.9 78135 2379 3249 7.08 840 173.01 13329 205.71 12843 167.22 100.38
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