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Abstract

This investigation studied the performance of 4 soybean genotypes (H30,
H2F12, H117 and Giza 111) to three sowing dates (1" May, 20" May and 10"
June) and also plant dense (105.000, 140.000 and 175.000 plant/fed.) during two
summer seasons of 2013 and 2014. The effect of planting dates was important
than other factors for flowering date, seeds weight/plant and seeds weight/fed.
whereas, the effect of plant dense population was the most important for No. of
branches/ plant and plant height. While, the effect of soybean genotypes was the
most important for seeds oil percentage. The effect of planting date were more
important than other factors for seeds yield (kg/fed.) the highest seeds yield/fed
(2240 and 2126 kg) in the first and the second season respectively. Plant density
showed high differences in seeds yield/fed. in which 175.000 plant fed. gave
higher yield (2215.6 and 2108.6 kg/fed.)in the first and the second season respec-
tively. Soybean genotypes showed high differences in seed yield/fed. in which
HI111 gave higher yield (2213.3 and 2124.1 kg/fed.) in the first and the second
season, respectively, and surpassed all other genotypes. The seed oil and seeds
yield/fed. Contents showed opposite magnitudes, planting in 20th May gave
higher yield/fed with the lowest oil content (12.3 and 11.5%) in the first and the
second season respectively. While planting in 10th June gave lowest yield/fed
with higher oil content (18.3 and 16.1%) in the first and the second season re-
spectively.
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Introduction

Soybean (Glycine max (L.)
Merr) is an important oil seed crop, in
Egypt. It has high seed protein con-
tent (30-40%) and about 20% seed oil
content. Soybean is very important
food and feed.

In Egypt, soybean acreage has
declined during the last 26 years form
about 100.000 fed in 1991 to about
21000 fed in 2015 (F.A.O) due to
competition with other summer crops,
increased production cost, reduced
net return per unit area and difficul-
ties in marketing channels. Accord-
ingly, the total production became

insufficient for consumption. There-
fore, it 1s necessary to introduce the
crop to new land regions, reduce pro-
duction costs and increase productiv-
ity per unit area in order to increase
soybean total production at national
level. This can be achieved through
better agronomic treatments and
growing high yielding cultivars. Sow-
ing date is one of the most important
agronomic factors affecting soybean.
Several investigators reported that
sowing date plays an important role
in crop productivity. Seed yield of
soybean cultivars decreased with de-
layed sowing. They also found that
higher yields were associated with
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more pods and higher seed
weight/plant as well as higher weight
of 100 seeds (Amir et a/.(2000), Has-
san et al. (2002), Mohamed et al.
(2002), Ray et al.(2008), Futuless and
Ngodi (2010) Morsy (2010) and Mo-
stafa Azhar (2011).

Plant density is one of the most
important agronomic factors affecting
soybean. seed yield ,plant height, and
a decline in number of branches and
pods per plant increased with increas-
ing plant population from 105.000 to
175.000 plant/fed. (Weaver et al.
(1991), El-Attar and Sharaf (1992)
and Abd-Alla et al. (1993)).

Therefore, this investigation
was designed to study the perform-
ance of four soybean genotypes to
three sowing dates and plant dense
population.

Materials and Methods

The field experiments were
conducted at the Experimental Farm
of Shandweel Agricultural Research
Station, ARC, Sohag Governorate,
Egypt during two successive summer
seasons of 2013 and 2014 to study the
response of four soybean genotypes
(H30, H2F12, H117 and Giza 111) to
three sowing dates (1st May, 10th
May and 10th June) and three plant
dense population (105.000, 140.000
and 175.000 plant/fed.). The soil of
Shandweel Research Station is clay
with PH of 7.7. are presented in Table
(1). The experiment was laid out in a
split-split plot design in randomized
complete block design with four rep-
lications. The three planting dates
were arranged randomly in the main
plots, while the population density
was assigned to the sub-plots and the
four genotypes were arranged in the
sub-sub plots. Each plot area was

1/400 fed. (3.0 x 3.5 m2), contained
five ridges (3.5m length and 60cm
wide ridges) seeds were sowing by
Dressing in furrows. After two weeks
of germination, seeding were thinned
to 15 plants per meter, 20 plant per
meter and 25 plants per meter. The
preceding crop was cheek pea in the
both seasons.

15 plant per meter — 105.000
plant/feddan.

20 plant per meter— 140.000
plant/feddan.

25 plant per meter— 175.000
plant/feddan.

All plots were irrigated to pre-
pare soil for better seed germination.
Seeds were inoculated with the spe-
cific soybean Rhizobia, and then
hand planted in a moderately moist
soil. Super phosphate (15.5% P205)
at a rate of 100 kg/fed. was added be-
fore sowing, while the nitrogen rates
were the first portion (50%) added
before the first irrigation and the sec-
ond portion (50%) applied one month
letter.

Hand weeding was practiced
twice to control weeds during the first
six weeks of the growing season. At
maturity, 10 plants from each plot
were taken randomly from the three
central rows to determine

1- Flowering date: number of
days from sowing to opening of the
first flower of 50% of plants.

2- Plant height (cm): measured
from the soil to the tip of the main
stem at harvest date.

3- Number of branches/plant.

4- Seed weight / plant: weight
in grams of the threshed air dried
seeds per plant.

5- Seed yield (kg/fed): it was
calculated for the harvested area after
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threshing and then converted to
kg/fed.

6- Seed oil percentage (%): oil
percentage of seed was estimated
according to (A.O.A.C. 1980) using
Soxhelt apparatus and petroleum
ether as a solvent.

Statistical analysis

Combined analysis of variance
was performed on data of the two
consecutive seasons of 2013 and
2014 according to Gomez and Gomez
(1984). The least significant differ-
ence (LSD) test at probability level of
5% was used to compare differences
among means.

Table 1. the mechanical and chemical analyses of the experimental site of the

soil are presented in Table 1.

Soil property 2013 2014
Mechanical analysis
Sand % 26.40 26.70
Silt % 24.00 23.40
Clay % 49.35 49.65
Soil texture 99.75 Clay
Chemical analysis

pH 7.65 7.76
Organic matter % 1.62 1.60
Total nitrogen % 0.08 0.07
Total CaCo3 % 1.15 1.17

Results and Discussion
1- Flowering date (50% flowering)
and Plant height:

Results in table (2) show that
planting date had a significant effect
on flowering date and plant height in
the both seasons. Using planting in
20" May which produced the greatest
values in the both seasons for flower-
ing date. On the other hand, planting
in 1** May was produced the greatest
values in the both seasons for plant
height. The increase in plant height in
early sowing may be due to the fact
that longer days prevailing in May
through June are favorable for soy-
bean vegetative growth. These results
are in harmony with those obtained
by El-Harty ef al.(2010) and Mustafa
Azhar (2011).

The effect of plant density on
flowering date and plant height was
significantly in both seasons. the
highest values of flowering date and

plant height produced with plant den-
sity 175.000plant/ fed. in both sea-
sons. The effect of plant density on
date of flowering could be attributed
to the high competition for light be-
tween plants which push the plants to
the increase in height rather than
flowering. For plant height the in-
creasing plant density may be due to
the competition among the plants for
light, water under the stress of den-
sity. These results are in harmony
with those obtained by El-Desoky
and El-Far (1996) and Radi (1999).
The obtained results show that
soybean genotypes had a significant
effect on flowering date and plant
height in both seasons. Using H2F12
genotype gave the highest values of
flowering and plant height in the both
seasons. The differences between
genotypes in this character might be
due to the differences between the
investigated genotypes in their ge-
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netically make up. These results are
in harmony with those obtained by
Hassan et al. (2002).

Concerning the interaction ef-
fects, data manifested that the interac-
tion between planting dates and plant
density (A x B) had a significant ef-
fect on the flowering date and plant
height in the both seasons. May 20
with 175.000 plant/fed gives the
height values (44.9 and 45.0 days) in
the first and the second seasons, re-
spectively.

The interaction between plant-
ing dates and soybean genotypes (A x
C) had a significant effect on flower-
ing date in the both seasons. While
had significant on plant height in the
first season only.

The interaction between plant
densities with soybean genotypes
(BXC) had a significant effect on the
flowering date and plant height in the
both seasons.

The interactions (A x B x C) in
both seasons exhibited significant in-
fluence on the flowering date and
plant height. In general, H2F12 geno-
type when sowing in 20" May with
plant density 175.000 plant/fed re-
corded the maximum data of flower-
ing (46.0 and 47.0 days). While H111
genotype when planting in 1% with
the same density recorded the maxi-
mum values (100.5 and 100.5 cm) of
plant heighten the both seasons.

Table 2. Effect of planting dates, plant density and their interaction on 50% Flow-
ering from plants and Plant height (cm) in soybean genotypes during 2013
and 2014 seasons.

Density

Planting (No. of

dates

2013 season

2014 season

2013 season

2014 season

plant/fed
(A)

Genotypes ( C)

Genoty

es (C)

Genoty

es (C)

Genotypes (C)

®) 30

H2F12

H117

H111

mean

H30

H2F12|H117 |H111

mean

H30 |H2F12|H117

H111

mean

H30

H2F12

H117

H111

mean

105 [36.5

37.7

36.0

325

35.6

37.5

40.0 |35.0 (345

36.7 |91.7| 92.7 [91.0

90.5

91.5

94.1

95.9

94.0

934

943

1 May 140 143.0

44.7

40.0

38.0

414

41.7

43.0 |41.7]40.0

41.6 197.21101.2199.0

98.6

99.0

99.4

100.3

99.4

98.0

99.2

175 [43.7

45.0

41.0

42.0

42.9

42.0

43.0 |42.0[41.0

42.0 199.91103.3198.6

100.5

100.5

96.7

103.1

101.5

100.5

93.7

mean 41.0

42.5

39.0

37.5

40.0

40.4

42.0 [39.5]38.5

40.1 196.2| 98.9 |196.2

96.5

97.0

87.7

99.8

98.3

973

95.8

105 [40.7

43.5

41.7

40.0

41.5

39.0

42.0 140.0(39.5

40.1 188.2] 93.6 |91.5

90.5

90.9

87.0

92.0

87.1

86.6

88.2

20 May | 140 [43.5

45.0

43.0

42.5

43.5

45.7

46.0 |44.0 [43.0

44.6 194.8] 99.5 |197.5

96.1

97.0

93.0

96.4

94.4

93.5

943

175 145.0

46.0

45.0

43.7

44.9

43.0

47.0 |44.7]45.0

45.0 197.6/100.2|98.6

97.6

98.5

95.0

98.5

97.0

95.5

96.5

mean 43.0

44.8

43.2

42.0

43.3

42.7

45.0 1429 |42.5

43.2 193.5] 97.7 |95.8

94.7

95.4

91.6

95.6

92.8

91.9

93.0

105 (34.0

36.5

35.0

34.0

34.8

36.5

36.0 135.534.0

35.5172.9| 79.6 |77.5

75.6

83.0

48.1

68.2

56.0

55.0

56.8

10 June | 140 |[37.0

39.5

36.0

35.0

36.8

38.0

38.0 136.035.0

36.8 |80.1| 85.4 |84.5

82.0

85.4

67.5

69.7

67.0

65.7

67.5

175 [37.5

40.0

37.7

37.0

38.0

39.0

39.0 137.0|37.0

38.0 |85.0] 87.0 [85.4

84.2

85.4

68.0

72.0

70.0

68.5

69.6

mean 36.1

38.6

36.2

353

36.6

38.0

37.6 [36.1]35.3

36.7 |79.3| 84.0 [82.4

80.6

81.6

61.2

70.0

64.3

63.0

64.6

Average| 105 (37.0

39.2

37.5

355

373

37.6

39.3 136.836.0

37.0 |84.2| 88.6 [86.6

86.2

86.2

76.4

85.4

79.0

78.3

79.8

of den- | 140 |41.1

43.0

39.6

36.5

40.6

42.0

42.3 140.5(39.3

41.0 190.7| 95.3 |193.6

93.0

93.0

77.6

91.2

89.5

88.2

86.6

sity 175

43.6

41.2

40.9

41.9

41.5

43.0 [41.2]41.0

41.6 |94.1] 96.7 194.2

94.8

94.8

86.6

88.8

86.9

85.7

87.0

42.0
Mean of geno- 40.1
types

42.0

39.5

383

40.3

41.5 (39.5|38.7

89.7| 93.5 |91.5

90.6

80.2

88.4

85.1

84.1

LSD at 0.5 level for:

Planting dates
Plant density
Soybean genotypes
(A)x (B)

A)x (O

B)x(C)

(A) x (B)x(O)

(A)
(B)
©)

0.186
0.127
0.163
0.220
0.282
0.282
0.489

0.117
0.132
0.131
0.228
0.227
0.227
0.394

0.274
0.213
0.227
0.369
0.394
0.394
0.682

3.484
3.075
3.312
5.326
NS
5.737
9.937
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2- Number of branches/plant and
seeds weight/plant:

The obtained results in table (3)
show that planting dates had a sig-
nificant effect on number of
branches/plant and seeds weight/plant
in both seasons. Planting soybean in
20"™ May produced the greatest values
in the both seasons. The increase in
number of branches/plant of soybean
genotypes on 20™ May could be du to
length growing period and depending
on absorbing maximum nutrients
from the soil and sun light, resulting
in maximum photosynthesis. For
seeds weight/plant this may be attrib-
uted to the maximum allocation of
photosynthesis if compared to the late
sowing. These results are in harmony
with those obtained by Radi (1999).

In table (3) the effect of plant
density on number of branches/plant
and seeds weight/plant was signifi-
cantly in both seasons. The highest
values of number of branches/plant
produced by 105.000 plant/fed. while
the  highest wvalues of seeds
weight/plant by 175.000 plant/fed.
The increase in  number of
branches/plant of soybean genotypes
when 105.000 plant/fed may be du to
space between the plants to help on
branching. For seeds weight/plant this
may be attributed to the reduction in
pods and seeds number per plant at
this situation. These results are in
harmony with those obtained by El-
Desoky and El-Far (1996) and Radi
(1999).

On the other hand, the obtained
results show that soybean genotypes
had a significant effect on number of
branches/plant and seeds weight/plant
in both seasons. Using H111 geno-

type gave the highest values of num-
ber of branches/plant in both seasons.
While on seeds weight/plant gave the
highest values in the first season only.
The differences between genotypes in
this character might be due to the dif-
ferences between the investigated va-
rieties in their genetically make up.
These results are in harmony with
those obtained by El-Desoky and El-
Far (1996) and Radi (1999).

Concerning the interaction ef-
fects, data manifested that the interac-
tion between planting dates and dense
plant (A x B) and planting dates and
soybean genotypes (AXC) had a sig-
nificant effect on the number of
branches/plant in the first season
only. While on the seeds weight/plant
in the both seasons.

The interaction between dense
plant with soybean genotypes (BXC)
had a insignificant effect on seeds
weight /plant in the both seasons.

The interactions (A x B x C)
exhibited a significant influence on
the number of branches/plant in the
first season only while had significant
on the seeds weight/plant in both sea-
sons. The maximum value of number
of branches/plant was recorded from
HI111 genotype when sowing in 20"
May with 105.000plant/fed.in the
first season. While H117 genotype
gave the highest values of seeds
weight/plant in the first season and
H2F12 genotype in the second season
with 175.000 plant/fed.
3-Seeds yield (kg/fed.):

The obtained results in table (4)
show that planting dates had a sig-
nificant effect on the seeds yield
(kg/fed.) in the both seasons. Using
planting in 20th May had produced
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Table 3. Effect of planting dates, plant density and their interaction NO.of
branches/plant and seeds weight/plant (gm) in soybean genotypes during

2013 and 2014 seasons.

. Density
Planting (No. of 2013 season 2014 season 2013 season 2014 season
dates (A) plant/fed (B) Genotypes (C) | Genotypes (C) mean | Genotypes (C) Genotypes (C)
H30 [H2F12[H117 [H111 H30 [H2F12|H117[H111 H30 [H2F12[H117[H111| mean | H30 [H2F12[H117[H111| mean
105 3.00( 3.90 |3.70|3.80( 3.70 {3.0| 3.3 | 3.2 | 3.4 | 3.2 |19.7| 21.9 [24.1|21.3| 21.3 |26.6| 34.6 |32.1|29.5| 30.7
1 May 140 3.50( 3.40 |3.50]3.60( 3.50 3.0 3.1 | 3.2 | 33| 3.1 [26.2] 29.6 [33.9]|30.4| 30.4 |31.5| 37.2 |34.2(33.5| 34.1
175 3.30( 3.40 |3.20]3.60( 3.40 (24| 3.0 | 3.0 | 3.1 | 2.9 |28.4| 30.1 [34.6|31.5| 31.5|33.8| 40.0 |38.4|38.1| 37.6
mean 3.30( 3.50 |3.40|3.60 3.50 {2.8| 3.1 | 3.1 | 3.2 3.1 [24.8] 27.2 [30.9|27.7| 27.7 |130.6| 37.3 |34.9(33.7| 34.1
105 4.20| 4.30 {4.20]4.40[ 430 |3.6] 3.7 [39]40 | 3.8 |27.8] 31.1 |33.0]30.9] 30.9 |27.2] 37.3 [33.8|34.9[33.3
20 May 140 3.60| 4.10 [4.00({4.20| 4.00 [3.2| 3.6 | 3.7 | 3.8 | 3.6 [33.7]| 34.1 [36.6|33.5| 33.5 |41.2| 43.1 |41.4]|40.5| 41.6
175 3.50] 3.60 [3.70(3.90| 3.70 [3.2| 3.3 | 3.4 | 3.6 | 3.4 [35.6] 35.9 [39.4|35.6| 35.6 |40.9| 46.1 |42.6]|43.2| 43.2
mean 3.80] 4.00 [4.00({4.10| 4.00 |3.3] 3.5 | 3.6 | 3.8 | 3.6 [32.4] 33.9 [36.3]33.3]33.3 {36.5] 42.2 |139.3]139.5]39.4
105 3.60( 4.10 |4.00|4.20( 4.00 [3.4| 3.3 | 34| 3.6 | 34 |153] 16.6 [20.7(19.6| 19.6 |23.5| 29.7 |26.9|27.1| 26.8
10 June 140 3.60( 3.50 |3.50]3.70| 4.00 {29 3.4 | 3.4 | 3.5| 3.3 [22.9]| 23.9 [26.1|23.4] 23.4|33.0| 37.1 |32.3(34.2| 34.1
175 2.70( 3.10 |3.20]3.30( 3.60 [2.6| 2.9 | 3.0 | 3.1 | 2.9 |25.4]| 27.0 {29.8(26.3| 26.3 |33.3| 39.0 |37.4|36.6| 36.6
mean 3.30( 3.60 |3.50]3.70( 3.10 {29 3.2 | 3.2 | 3.4 | 3.2 |21.2] 22.5 [25.5(23.1| 23.1|29.9| 35.3 [32.2|32.6] 32.5
A " 105 3.70] 4.10 {3.90(4.10| 4.00 [3.3] 34 | 3.5 3.6 | 3.5 [20.9] 23.2 [25.9]23.9] 29.1 |25.8] 33.9 |30.9]30.5] 30.3
flee:‘sft” 140 3.50] 3.70 [3.60[3.80] 3.70 [3.0| 33 |34 |35 | 33 [27.6] 29.2 [32.2[29.1| 31.1[35.2] 39.1 |35.9]36.0] 36.6
Y 175 3.20| 3.40 [3.30(3.60| 3.40 [3.7| 3.8 | 3.1 | 3.2 | 3.0 [29.8] 31.0 |34.5|31.1| 28.0 |36.0| 41.7 [39.5]|39.3| 39.1
Mean of genotypes 3.50] 3.70 [3.60(3.80 3.0[ 33 |33]35 26.1] 27.8 [30.9(28.0 32.3] 38.2 [35.4]35.3
LSD at 0.5 level for:
Planting dates (A) 0.067 1.055 0.153 0.098
Plant density (B) 0.069 0.064 0.123 0.163
Soybean genotypes ©) 0.079 0.880 0.147 0.153
(A) x (B) 0.120 NS 0213 0.283
(A) x (C) 0.138 NS 0.254 0.266
(B) x (C) NS NS 0.254 0.266
(A) x (B) x (C) 0239 NS 0.441 0.460

the greatest values in the both sea-
sons. Such increases in seed yield
may be attributed to the considerable
increase in number of pods/plant,
100-seeds  weight and  seeds
yield/plant. The present were also re-
ported by Egli and Cornelius (2009).

The effect of plant dense popu-
lation on seeds yield (kg/fed.) was
significant at harvest in the both sea-
sons. As the highest values of seeds
yield (kg/fed.) produced by 175.000
plant/fed. in the both seasons. The
result may be due to considerable in-
crease in No of pods/plant, No of
seeds/plant and 100-seeds weight.
The present were also reported by
Mohamed (1994).

The obtained results show that
soybean genotypes had a significant
effect on seeds yield (kg/fed.) in both
seasons. Using H111 genotype gave
the highest of seeds yield in the both

seasons. The present were also re-
ported by El-Desoky and El-Far
(1996) and Abd-Alla and Omran
(2002).

Concerning the interaction ef-
fects, data manifested that the interac-
tion between planting dates and plant
density (A x B) had significant effect
on the seeds yield (kg/fed.) in both
seasons. Generally, 20" May with
175.000 plant/fed. gives the height
values(2436.0 and 2312.0 kg/fed.) in
the both seasons.

The interaction between plant-
ing dates and soybean genotypes had
significant effect on seeds yield
(kg/fed.) in both season. Using H111
genotype with planting 20" May
gives the height values (2450.6 and
2338.3 kg/fed.) in the both seasons.

The interaction between plant
density and genotypes had significant
effect on seeds yield (kg/fed.) in both
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season. Using HI111 genotype with
175.000 plant/fed. gives the height
values(2400.0 and 2307.0 kg) in the
both seasons.

The interactions (A x B x C)
exhibited a significant influence on

the seeds yield (kg/fed.) in the both
seasons. In general, using H111 geno-
type when sowing in 20" May with
175.000 plant/fed. give the highest
values (2615.0 and 2515.0 kg/fed.) in
the both seasons.

Table 4. Effect of planting dates, plant density and their interaction on Seeds
yield/fed. in soybean genotypes during 2013 and 2014 seasons.

Density
Planting | (No. of 2013 season 2014 season
dates (A) | plant/fed Genotypes ( C) Genotypes (C) mean
(B) H30 [ H2F1 | H117 | H111 H30 | H2F12 | H117 | H111
105 1404.0 | 1733.0 | 1816.0 | 1871.0 | 1706.0 | 1359.0 1591.0 1640.0 | 1714.0 | 1576.0
1 May 140 1788.0 | 2165.0 | 2219.0 | 2312.0 | 2121.0 | 1475.0 | 2117.0 | 2218.0 | 2310.0 | 2030.0
175 1792.0 | 2280.0 | 2367.0 | 2421.0 | 2215.0 | 1677.0 | 2166.0 | 2257.0 | 2300.0 | 2100.0
mean 1661.3 | 2059.3 | 2134.0 | 2201.3 | 2014.0 | 1503.6 | 1958.0 | 2038.3 | 2108.0 | 1902.0
105 1441.0 | 2015.0 | 2100.0 | 2176.0 | 1933.0 | 1486.0 1894.0 1950.0 | 2050.0 | 1845.0
20 May 140 2096.0 | 2333.0 | 2414.0 | 2561.0 | 2351.0 | 1859.0 | 2260.0 | 2315.0 | 2450.0 | 2221.0
175 2165.0 | 2414.0 | 2550.0 | 2615.0 | 2436.0 | 1939.0 | 2380.0 | 2414.0 | 2515.0 | 2312.0
mean 1900.6 | 2254.0 | 2354.6 | 2450.6 | 2240.0 | 1761.3 | 2178.0 | 2226.3 | 2338.3 | 2126.0
105 1404.6 | 1695.0 | 1781.0 | 1812.0 | 1673.0 | 1116.0 1489.0 1519.0 | 1612.0 | 1434.0
10 June 140 1786.0 | 1805.0 | 1863.0 | 1986.0 | 1860.0 | 1644.0 1890.0 1906.0 | 2060.0 | 1875.0
175 1873.0 | 1954.0 | 1991.0 | 2166.0 | 1996.0 | 1550.0 1950.0 | 2050.0 | 2106.0 | 1914.0
mean 1687.6 | 1818.0 | 1878.3 | 1988.0 | 2215.6 | 1436.6 | 1776.3 1825.0 | 1926.0 | 1714.0
Average 105 1416.3 | 1814.3 | 1899.0 | 1953.0 | 1770.6 | 1320.3 1658.0 1703.0 | 1792.0 | 1618.3
of‘(,iens%t 140 1890.0 | 2101.0 | 2165.3 | 2286.3 | 2110.6 | 1659.3 | 2089.0 | 2146.3 | 2273.3 | 2042.0
Y 175 1943.3 | 2216.0 | 2302.6 | 2400.6 | 2215.6 | 1722.0 | 2165.3 2240.3 |2307.0 2108.6
Mean of genotypes 1749.8 | 2043.7 | 2122.3 | 2213.3 1567.2 1970.7 | 2029.8 | 2124.1
LSD at 0.5 level for:
Planting dates A) 8.237 7.66
Plant density B) 6.392 4.89
Soybean genotypes ©) 8.681 6.34
(A)x(B) 11.072 8.47
(A) x (C) 15.037 10.99
(B) x (C) 15.037 10.99
(A) x B) x (C) 26.045 19.04

4-Seed QOil content (%)

The obtained results show in ta-
ble (5) that planting dates had a sig-
nificant effect on the seed oil content
(%) 1n both seasons. Using planting
in 10™ June produced the greatest
values in the both seasons. These re-
sults are in harmony with those ob-
tained by El-Harty et a/ (2010) and
Mustafa Azhar (2011).

The effect of plant density on
seed oil content (%) was significant
at harvest in the both seasons. The
highest values of oil (%) produced
with 105.000 plant/fed. in the both
seasons. These results are in harmony
with those obtained by Ali (1993).

The obtained results show that
soybean genotypes had a significant
effect on seed oil content (%) in both
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seasons. Using H30 genotype gave
the highest of seed oil content (%) in
the both seasons. Differences in seed
oil content (%) between genotypes
could be attributed to genetic back-
ground of each genotypes and its in-
teraction with environmental condi-
tion especially sowing date. These
results are in harmony with those ob-
tained by Hamed (2003), El-Sayed
and Abd El-Aziz (2005).

Concerning the interaction ef-
fects, data manifested that the interac-
tion between planting dates and plant
density (A x B) had significant effect
on the seed oil content (%) in the first
season only. Generally, the planting
in 10™ June with 105.000 plant/fed
gave the maximum values of seed oil
content (%) (18.6%) in the first sea-
son.

The interaction between plant-
ing dates (A) and soybean genotypes

(C) had a significant effect on the
both seasons. The planting in 10™
June with using H30 genotype re-
corded the highest values (18.9 and
16.6%) of seed oil content (%) in the
both seasons.

The interaction between plant
densities with soybean genotypes had
significant effect on seed oil content
(%) 1n the first season only. The plant
dense 105.000 plant/fed. with H30
genotype recorded the highest values
(16.3 %.) of seed oil content (%).

As for the interaction effect be-
tween the three factors (A x B x C)
exhibited significant influence on the
seed oil content (%) in the both sea-
sons. In general, H30 genotype when
sowing in 10" June with using plant
dense population 105.000 plant/fed.
recorded the maximum values (18.9
and 16.8 %) in the first and the sec-
ond season respectively.
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Table 5. Effect of planting dates, plant density and their interaction on oil percent-

age in soybean genotypes during 2013 and 2014 seasons.

A.O.A.C. Washington D.C.

Abd-Alla, A.A. and M.M.Omran (2002).
Response of four soybean geno-
types to nitrogen fertilization lev-
els and plant population. Annals of
Agri. Sci. Moshtohor, 40(1): 93-
105.

Abd-Alla, Safia T.;M.B. Habib; A.E.
Sharaf and M.M.Radi (1993). Op-
timal, population density for to
new locally developed early- ma-
turing soybean genotypes. J. Agric.
Sci. Mansura Univ.,.18(8):2229-
2234,

Ali-Kh.A.M. (1993). Response of some
new early maturing soybean geno-
types to planting dates and plant
population densities. Ph.D Thesis,
Fac. of Agric. Cairo Univ., Egypt.

Den-
Planting | sity(No. of 2013 season 2014 season
dates (A)| plant/fed Genotypes ( C) Genotypes (C) mean
B) H30 H2F1 H117 | Hi111 H30 H2F12 H117 Hi111
105 17.2 17.1 17.0 16.6 16.9 14.9 14.8 14.6 13.9 14.5
1 May 140 16.1 15.9 15.6 13.6 15.3 15.1 15.0 14.9 14.1 14.8
175 15.9 15.8 15.7 14.9 15.6 14.9 14.8 14.7 13.8 14.6
mean 16.4 16.2 16.1 15.0 15.9 15.0 14.9 14.7 14.0 14.6
105 12.7 12.6 12.3 10.9 12.1 11.9 11.7 11.6 10.8 11.5
20 May 140 12.9 12.8 12.6 11.6 12.5 11.9 11.8 11.7 10.9 11.6
175 12.8 12.7 12.5 11.0 12.3 11.8 11.8 11.5 10.7 11.5
mean 12.8 12.7 12.5 11.2 12.3 11.9 11.7 11.6 10.8 11.5
105 18.96 18.6 18.5 18.3 18.6 16.9 16.8 16.7 14.3 16.1
10 June 140 18.94 18.7 18.5 17.5 18.4 16.8 16.7 16.5 14.5 16.1
175 18.90 18.7 18.4 17.3 18.3 16.6 16.5 16.3 14.9 16.1
mean 18.9 18.7 18.5 17.7 18.5 16.8 16.6 16.5 14.6 16.1
Average 105 16.3 16.1 15.9 15.3 15.9 14.5 14.4 14.3 13.0 14.1
of den- 140 16.0 15.8 15.6 14.2 15.4 14.6 14.5 14.3 13.2 14.1
sity 175 15.8 15.7 15.5 14.4 15.4 14.5 14.3 14.2 13.1 14.0
Mean of genotypes 16.0 15.9 15.7 14.6 14.5 14.3 14.2 13.1
LSD at 0.5 level for:
Planting dates (A) 0.115 0.064
Plant density B) 0.132 0.068
Soybean genotypes ©) 0.132 0.064
(A) x (B) 0.228 NS
(A) x (C) 0.229 0.111
(B) x (C) 0.229 NS
(A) x (B) x (C) 0.396 0.194
Refrences Amir, Z. K; M. Akhtar; M. Riaz; N.
A.O0.A.C.(1980). Association of official Ahmad and P. Shah (2000). Influ-
agricultural  chemists.  Official ence of planting dates and plant
method of analysis, 13th Ed. population on soybean yield and

yield components under Peshawar
conditions. Pakistan J. of Biolo.
Sci, 3 (11): 1892-1896.

Egli, D.B. and P.L. Cornelius (2009). A
Regional analysis of the response
of soybean yield to planting date.
Agron. J.,101:330-335.

El-Attar, A.H. and A.E.Sharaf(1992).
Soybean yields affected by within
row plant density. Zagazig J. Ag-
ric. Res., 19 (2): 717-720.

El-Desoky, M.A. and I.A. El-Far (1996).
Effect of plant density and NPK
fertilization of two soybean culti-
vars grown on a clay soil. Assiut J.
Agric. Sci., Vol.27(2):179-195.

El-Harty, E.H.; AM.A. Rizk; E.K.
Gendy and H.T. Abd El-Aal
(2010). Performance of twelve
soybean genotypes under four



El-Far et al., 2016

sowing dates at middle Egypt. J.
Plant Breed., 14(2): 283-293.
El-Sayed, Soad. A. and M.N. Abd EI-
Aziz(2005). Relationship of viabil-
ity parameters and quality of soy-
bean under different storage condi-
tion. J. Agric. Res. Tanta Univ.,

31(4-A) 675-691.

Futuless, and K. Ngodi (2010). Evolu-
tion of Maize- Soybean intercrop
as influenced by sowing date of
soybean in Northern Guinea Sa-
vanna of Nigeria. New York Sci. J,
3(10): 97-102.

Gomez, K.A. and A.A. Gomez (1984).
Statistical Proceduress for Agricul-
ture Researach. John Wiely and
Sons. Inc. New York.

Hamed, M.F.(2003). Response of two
soybean cultivars to methanol and
nitrogen fertilizer. Annals of Ag-
ric. Sci. Moshtohor, 41(3): 1037-
1046.

Hassan, M.Z.; kh.A. Al-Assily; M.S.A.
Mohamed and A.E.Sharaf (2002).
Performance of some soybean cul-
tivars under different sowing dates
at the newly reclaimed lands of
east Owinat and Kharga. J. Agric.
Sci., Amn Shams Univ., Egypt,
10(1): 173-179.

Mohamed, S.A.M.(1994). Evaluation of
soybean genotypes at different
population densities and under op-
timum and late sowing dates.
Ph.D. Thesis, Fas. of Agric., Zaga-
zig Univ., Egypt.
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Mohamed, Wafaa W.; AM. EI-
Marakby; A.A. Abdel-Halim and
Afaf M. Tolba (2002). Evaluation
of performance and stability of
some soybean genotypes under dif-
ferent environments. Annals Ag-
ric.Sci., Ain Shams Univ., Cairo.,
Vol.47(2):621-640.

Morsy, A.R. (2010). Evaluation of per-
formance in top-cross of soybean
yield through different planting
dates. Annals of Agric. Sci, Mosh-
tohor, 48 (2): 1-21.

Moustafa, Azhar (2011). Effect of sow-

ing dates and growth regulators on
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Fac. of Agric. Kafr- El- Sheikh

Univ., Egypt.

M.M. (1999). Performance of
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nate soybean genotypes under dif-
ferent plant population densities.
Minufia J. of Agric. Res., Vol.24,
2(1): 455-467.

Ray C.L; E.R. Shipe and W.C. Bridges
(2008). Planting date influence on
soybean agronomic traits and seed
composition in modified fatty acid
breeding lines. Crop Sci., 48:181-
188.

Weaver, D.b.; R.L. Akridge and C.A.
Thomas (1991). Growth habit,
planting date and row spacing ef-
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