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ABSTRACT

Two field experiments were conducted at the experimental farm
of the faculty of Agriculture, AL-Azhar University (Assuit Branch),
Egypt, during 2011 and 2012 summer seasons, to study response of
two soybean (Giza 22 and Giza 111) cultivars to plant density; to plant
density (112,000, 140,000 and 186,000 plant/fad.) and phosphorus
fertilizer rates (15.50, 23.25 and 31.00 kg P,0Os /fad.).
The results indicated that Giza 22 surpassed Giza 111 in plant height,
number of pods and seeds per plant in seasons, seed yield / fad. and oil
percentage in the 1% season. While, Giza 111 surpassed Giza 22 in
protein percentage in both seasons. Increasing phosphorus fertilizer
levels from 15.5 to 31 kg P,Os /fad. increased all studied traits except
oil percentage. Increasing plant population densities from 112,000 to
186,000 plant /fad. measurably tended to increase plant height, straw
yield and protein percentage, whereas reduced number of branches,
pods and seeds /plant, seed yield /plant, 100 seed weight and oil
percentage. While, the highest seed yield/fad. was obtained by plant
density of 140,000 plant/fad. in both seasons. The interaction between
soybean cultivars and phosphorus fertilizer had significant effect on
number of pods and number seeds per plant in the second season and
seed yield per plant, seed yield /fad., oil and protein percentages in
both seasons. Interaction effect between soybean cultivars and plant
density was significant on plant height, number of seeds per plant,
seed yield per plant and oil percentage in both seasons, and number of
branches per plant, seed yield per fad. in first season and number of
pods per plant in the second season. The interaction between
phosphorus rates and plant density had a significant effect on plant
height in the first season and number of pods, number of seed per
plant in the two seasons and seed yield per plant in the second season.
The interaction among the three factors was significant on plant
height, number of seeds per plant in the first and second seasons and
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number of pods, straw yield per fad. in the second season. It could be
concluded that the highest seed yield per fad. could be obtained by
planting Giza 22 cultivar at plant density of 140,000 plant/fad. and
addition of 31.0 kg P,Os /fad. under Assiut Governorate conditions.

INTRODUCTION

Legume crops occupy an
important position among field crops.
Soybean is considered a relatively new
crop in Egyptian rotation. Soybean is
one of the legume crops with high
protein and oil content in the seed
which reach approximately to 40% and
20%, respectively.

Soybean is the most important oil
seed crop in the world, its seed has
high protein content> thus soybeans
are used in many human food and
livestock feeds. Therefore, efforts are
being focused on increasing the
productivity of soybean crop by
growing high vyielding varieties under
the most favorable agricultural
practices.

Plant population density and its
distribution play an important role in
the productivity of soybean. A marked
increase in plant height, the number of
pods/plant, seed index and seed yield
/plant was found by increasing
planting densities from 70000 to
175000 plant/ fed. (EI- Attar, 1992)
from 105000 to 24500 plant/ fed. (Ali,
1993), from 167000 to 333000 plant
/ha. (Prasad et al., 1993) and from
400000 to 800000 plant /ha. ( Abbas,
1993 and Abbas et al. 1995).

Individual plant characters were
decreased, while seed oil and protein
yields per unit area were increased
with increasing plant density (EI-
Attar, 1992, Ali, 1993; Prasad et al.,
1993; Abbas et al. 1995 and Haikel

and Bassal, 1996). Increasing plant
density was associated with the
increase in seed yield /fed. (Abd EI-
Aal, 1979, Zaki, 1988 and Zeyada et
al., 1988). In addition. Sharief and El-
Bially (1992), found that each increase
in plant density from 70 to 140
thousand plant/ fed. was associated
with the increase in seed yield / fed.
Prasad et al., (1993) showed that seed
yield was the highest with 333
thousand plant/ ha. and deceased with
the reduction in plant density below
this level.

Phosphorus  application  for
soybean is essential since it enhances
the growth of root system, maturity
and increases oil percentage of
soybean seeds, consequently
increasing the productivity of this
crop. Although, the phosphorus
content in the Egyptian soil is high, the
available phosphorus is too low to face
the plant requirements of the element
(Devlin and Witham.1983). Therefore,
Attia et al. (1990) reported that
application of phosphorus up to 30 kg
P,Os/fed. led to a significant increase
in yield and its components of
soybean. Seif EI-Nasr and Maani —
Abo-Amou (1999) concluded that
number of pods/ plant, seed weight
Iplant and seed yield/ fed. of soybean
were significantly increased with
increasing phosphorus fertilizer up to
45 kg P,0Os/fed.

The differences between soybean
cultivars were recorded in plant height
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(Mahmoud ~ 1994),  number  of
branches, pods and seeds/plant (EI-
Attar and Sharaf, 1993; Ali, 1993 and
Zahou et al., 1994), weight of pods
and seeds/ plant and weight of 100
seeds ( Samia et al., 1993; Shams El —
Din et al., 1997 and Shafshak et al.
1997) and seed yield/ fed. ( Salama
and Ghonema, 1990 and Shams El-
Din et al., 1997). Different soybean
cultivars recorded variation in seed oil
and protein content (Salama and
Ghonema, 1990 and Shams El- Din et
al., 1997).

MATERIALS AND METHODS

Two field  experiments  were
conducted during the two summer
seasons of 2011 and 2012 at the
experimental farm of the faculty of
Agriculture, AL —Azhar University
(Assuit Branch) to study the effect of
three population densities (15, 20 and
25 cm between hills on both sides of
the ridge with two plants per hill to
each spacing) and three phosphorus
fertilizer rates (15.5, 23.25 and 31.0 kg
P,Os/fad.) in the form of calcium super
phosphate (155 % P,0s) on
productivity of two soybean cultivars,
(Giza 22 and Giza 111).

The performed experiment was
designed as randomized complete
blocks in split —split plot arrangement
of treatments with three replications.
Soybean cultivars were assigned to the
main plots, phosphorus fertilization
levels were distributed randomly in the
sub plots and plant densities were
allocated randomly in the sub-sub
plots. The experimental unit area was
10.5 m? (3 x 3.5 m). i. e. 1/400 faddan
(one faddan = 4200 m?. Seeds were

inoculated before sowing with an
effective strain of  Bradyrhizobium
japonicum and were sown on May 20
and 22 in the first and second seasons,
respectively in hills. Thinning was
done before the first irrigation to two
plants per hill.

Calcium super phosphate (15.5%
P,Os) fertilizer was added before the
first irrigation at a rate of 100, 150 and
200 kg per faddan in the both seasons.

The examined population
densities (112,000, 140,000 and
186,000/fad.) were obtained by

planting both sides of ridges (60 cm
apart), in hills 25, 20 and 15 cm apart,
respectively. Plants were thinned to
secure two plants per hill after full
germination. The physical and
chemical analyses of the experimental
site are presented in Table (1).

At harvest samples of 10 plants
were randomly pulled from each plot
to estimate the following parameters:
plant height (cm), number of branches
/ plant, number of pods/plant, number
of seeds /plant, seed yield/ plant (g),
100- seed weight, protein and oil
percentages.

Seed and straw yields / fad. were
calculated on the basis of the three
middle ridges of the experimental
plots, then converted into ton per
faddan.

For determination of seed oil
percentage, soxhelt continuous
extraction  apparatus was  used
according to the method described in
A.O.A.C (1980). However, nitrogen
was determined using improved
Kjeldahls method as described in
A.O.AC (1980). Seed protein
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percentage  was  calculated by
multiplying total nitrogen by 6.25. The
obtained data were subjected to proper
statistically analysis as described by

Gomez and Gomez (1984). Means
were compared by using L.S.D.
method at 5% level of probability.

Table (1): some physical and chemical analysis of soil field experiments

Characteristics

Characteristics

. e 2011 2012 - - 2011 2012
Physical analysis Chemical analysis
Sand (%) 25.68 26.85 Organic matter (%) 0.94 1.05
Silt (%) 39.46 38.28 Available N (ppm) 63.50 70.20
Clay (%) 34.86 34.87 Available P(ppm) 9.14 10.20
Soil texture Clay loam Available K (ppm)  348.30 355.00

pH 7.80 8.02
E.C. (ds. m") 1.15 1.16
Total CaCos (%) 2.80 2.50

RESULTS AND DISCUSSION

A —Yield and yield components.

1- Performance of cultivars: The
results in Tables (2, 3, 4 and 5)
revealed that number of pods and
seeds per plant were significantly
affected by cultivars in both seasons,
while, seed yield (ton/fad.) and plant
height were significantly affected in
the first and second seasons only,
respectively. A marked increase in the
previous traits was recorded for Giza
22 cultivar compared to Giza 111
cultivar. Giza 22 slightly surpassed
Giza 111 cultivar for the rest of the
studied traits except 100-seed weight
which had the reverse trend. The
differences between the tow cultivars
may be due to genetic make up and its
interaction with environment
conditions. These results are in
agreement with those obtained by
Husein et al (2006) and Keyvan
Shamsi and Soheil Kobraee (2011).

2 — Effect of phosphorus fertilizer:
Data in Tables (2, 3, 4 and 5) reveled
that the all studied traits were

significantly affected by phosphorus
in both seasons. Increasing phosphorus
fertilization rate up to 31 kg P,Os/fad.
increased gradually plant height,
number of branches per plant, number
of pods per plant, number of seeds per
plant, seed yield per plant (g), 100 —
seed weight (g), seed yield (ton / fad.)
and straw yield ton/ fad. as compared
with the other treatment (15.5 Or 23.25
kg P,Os/ fad.). in the two growing
seasons. These results may be due to
the well known facts that phosphorus
has a major role in photosynthesis
activities, energy  transfer and
carbohydrates metabolism of plants.
Moreover, it is a part of the cells,
nucleus and it is present in the
cytoplasm and its role in cell division
is very essential. Similar results were
obtained by Seif ElI — Nasr and Abo —
Amou (1999), Osman et al (2000),
Allam (2005) and Jaidee et al. ( 2013).
3 — Effect of plant density: Plant
population density had significant
effect on all studied characters in both
seasons (Tables 2, 3, 4 and 5).
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Increasing plant density from 112,000
plants /fad. to 140,000 plants / fad. or
186,000 plants/fad. decreased number
of branches per plant, number of pods
per plant, number of seeds per plant,
seed yield per plant and 100 — seed
weight. While, plant height increased
with increasing plant density, this may
be due to increasing competition for
light due to dense planting. However,
seed and straw yield per fad. were
significantly increased by increasing
plant density in both seasons up to
186,000 plant/fad.. This mean that the
density of 140,000 plants/fad. was
more efficient for light interception
without competition for light or light
loss as well as the soil moisture and its
nutrients were enough for the plant
population of this treatment.  Similar
observation were reported by Sharief
and El — Bially (1992), Galal (2003),
Hussein and ElI — Melegy (2005) and
Keyvan Shamsi and Soheil Kobraee
(2011). Moreover, Seed yield per fad.
reached its maximum with sowing
140,000 plant/fad.and this may be
gained due to the great amount of light
energy intercepted by the canopy per
unit area. It is important to explain that
for low density all the characters
(except plant height and seed yield
fad.). were in higher value because the
low number of the plants per unit area
had a bigger chance to get more light
and different nutrients and elements,
but the increase in seed yield fad. in
dense planting is mainly attributed to
the increase in the number of plants
per unit area. These results are in line
with those obtained by Abbas (1993),
Haikel and Bassal

(1996), Salem et al (2000), Galal
(2003) and Hussein and ElI — Melegy
(2005).

4 — Interaction effects: The results in
Tables (2, 3, 4 and 5) showed the
significant interaction effect between
cultivars and phosphorus fertilizer
levels on number of pods and number
of seeds per plant in the second season
as well as seed yield per plant and seed
yield per fad. in both seasons. The
highest of seed yield (1.988 and 1.813
ton/fad.) was produced by Giza 22
cultivar phosphorus fertilizer at 31 kg
P,Os/fad. in the 1% and 2™ seasons,
respectively. The interaction between
cultivars and plant density had
significant affected on plant height,
number of seeds per plant and seed
yield per plant in both seasons and
number of branches per plant and seed
yield per fad. in the first season and
number of pods/plant in the second
season only, respectively (Tables 2, 3,
4 and 5). The highest seed yield (2.239
ton/fad.) as recorded for Giza 22
cultivar with plant density of 140,000
plant/ fad. in the first season.The
interaction effect between phosphorus
fertilizer levels and plant density in
(Tables 2, 3, 4 and 5), was significant
effect on number of pods and number
of seeds per plant in both seasons,
plant height and seed yield per plant in
the first and second seasons,
respectively. The interaction among
cultivars, phosphorus fertilizer levels
and plant density, had significant
effect on plant height and number of
seeds per plant in both seasons and
number of pods per plant and straw
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yield ton/fad. in the second season
only.

B- Seeds chemical contents: 1-
Performance of cultivars: Tables (6)
indicate that soybean cultivars differed
significantly for oil percentage in the
first season and protein percentage in
both seasons. Giza 22 cultivar
surpassed Giza 111 cultivar in seed oil
percentage, while Giza 111 cultivar
surpassed Giza 22 in  protein
percentage in both seasons. Similar
results were obtained by EI- Douby
(2002).

2 — Effect of phosphorus fertilizer:
Results in the Table (6) indicate that
phosphorus fertilizer levels
significantly affected oil and protein
percentage in both seasons. It is clear
that seed oil percentage was decreased
by increasing phosphorus fertilizer
levels. While, seed protein percentage

was increased by increasing
phosphorus fertilizer levels.
Phosphorus has a major role in
photosynthesis  activities,  energy

transfer and carbohydrates

metabolism of plants. Moreover, it is
apart of the cells, nucleus and it is
present in the cytoplasm and its role in
cell division in very essential. Similar
results were recorded by Allam (2005).
3 — Effect of plant density:

The results recorded in Table (6)
indicate that the plant density had
significant influence on seed oil and
protein contents in both seasons.
Increasing plant density from 112,000
to 140,000 or 186,000 plant/fad.
decreased seed oil percentage, and
increased seed protein contents in both
seasons. The highest oil percentages

(23.01 and 22.28 %) were obtained at
density 112,000 plant / fad. in the first
and second seasons, respectively. The
highest seed protein  percentages
(41.18 and 40.69 %) were obtained
with density 186,000 plant / fad. in the
first and second seasons, respectively.
Similar results were obtained by
Shams EI- Din et al (1997) and EI-
Douby et al (2002).

4 — Interaction effects: Results in
Table (6) revealed that seed oil and
protein percentages in both seasons
were significantly influenced by the
interaction between soybean cultivars
and phosphorus fertilizer. However,
the highest values of oil percentages
(23.72 and 22.98 %) were obtained
from Giza 22 cultivar when received
the lowest phosphorus rate(15.5 kg
p-0s/fad.), while the highest values of
seed protein percentages (41.95 and
41.41 %) were recorded for Giza 111
cultivar received  the highest
phosphorus rate(31 kg p,0s) in the first
and second seasons, respectively. Seed
oil content in both seasons were
significantly  influenced by the
interaction between soybean cultivars
and plant density. The highest value of
this trait (23.40 and 22.66%) was
recorded for Giza 22 at plant density
of 112,000 plants/ fad. in the first and
second seasons, respectively. The
effect of  interaction  between
phosphorus levels and plant density as
well as the combination among the
three studied factors did not show
significant effect on seed oil and
protein contents in both seasons.
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Table (2): Effect of plant density and phosphorus fertilizer on Plant height (cm) and number of branches/plant of two soybean

cultivars in 2011 and 2012 seasons.

Plant height (cm)

Number of branches/plant

P-levels Plant density (1000 /fad.)
cultivars  (P,Oskg/fad.) 2011 2012 2011 2012
186 140 112 Mean 186 140 112 Mean 186 140 112 Mean 186 140 112 Mean
15.5 96.33 90.70 84.12 90.38 92.33 86.29 76.77 8513 200 233 278 237 134 200 256 1.97
Giza(22) 23.25 98.58 91.79 87.45 9260 94.10 87.66 83.78 8852 222 278 3.11 270 189 211 267 222
31.0 103.70 9532 9344 9749 9500 9043 8545 9030 244 2389 344 293 189 234 267 230
Mean 99.54 9260 88.33 9349 9381 88.13 82.00 87.98 222 267 311 267 171 215 263 216
15.5 9589 88.11 86.30 90.10 86.55 83.03 7823 8260 133 211 278 208 156 211 244 204
Giza(111) 23.25 98.80 89.97 87.45 9210 89.68 85.21 80.11 8500 178 253 3.22 251 178 222 256 219
31.0 104.99 9443 89.90 96.44 9367 88.10 8229 88.02 178 2.67 3.45 563 178 230 289 232
Mean 99.92 90.84 87.88 92.88 89.97 85.45 80.21 8521 163 244 3.15 241 171 221 263 218
155 96.11 89.40 85.21 90.24 89.44 84.66 7750 8387 167 222 2.78 222 145 205 250 200
Mean for 23.25 98.74 90.88 87.44 9235 9189 8643 8195 8676 200 265 3.17 261 184 217 261 221
P-levels 31.0 10435 94.88 91.67 96.96 9433 89.27 8387 89.16 211 278 3.45 278 184 232 278 231
Mean 99.73 9172 88.11 91.89 86.79 81.11 193 255 313 171 218 2.63
L.S.D. at 5% for
Cultivars(C) (not significant) N.S  Sig. ( Significant) N.S N.S
Phosphorus(P) 0.682 0.552 0.075 0.167
Density (D) 0.691 0.726 0.145 0.148
CXP N.S N.S N.S N.S
CXD 0.978 1.027 0.205 N.S
PXD 1.197 N.S N.S N.S
CXPXD 1.693 1.778 N.S N.S
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Table (3): Effect of plant density and phosphorus fertilizer on number of pods /plant and number of seeds /plant of two soybean
cultivars in 2011 and 2012 seasons

P-levels Number of pods /plant Number of seeds /plant
(P2Oskg/fad.) Plant density (1000 /fad.)
cultivars 2011 2012 2011 2012
186 140 112 Mean 186 140 112 Mean 186 140 112 Mean 186 140 112 Mean
155 5143 6747 7044 6312 4344 5744 6210 5433 95.33 127.56 145.44 122.78 91.33 127.22 13544  177.99
Giza(22) 23.25 5433 6933 7422 6596 46.89 6589 69.66 60.81 99.11 139.44 15322  130.59 93.66 13411 14644 124.74
31.0 5744 7444 8166 7118 5044 71.01 7556 65.67 104.33 146.89 157.99 136.40 98.32 136.77 148.78  127.96
Mean 5440 7042 7544 66.75 4693 6478 69.11 60.27  99.59 137.96 15222  129.92 94.44 132.70 14355 123.56
15.5 38.33 5533 5833 5067 3468 4922 5299 4563 78.77 106.89 12456  103.41 81.20 11011 12344 104.92
Giza(111) 23.25 4145 5733 63.66 5414 36.78 53.33 58.33 49.48 84.33 117.99 131.11 111.15 87.32 124.55 135.67 115.85
31.0 4533 62.00 69.32 5889 4156 57.33 6244 53.78 91.22 122.77 138.21 117.40 94.55 128.77 14145 121.59
Mean 4170 58.22 63.77 5457 37.67 5329 57.92 49.63 84.77 115.89 131.29 110.65 87.69 121.15 13352 114.12
15.5 4488 6140 6439 56.89 39.06 5333 5755 49.98 87.05 11722 13499  113.09 86.27 118.66  129.44 111.46
Mean for 23.25 4788 6333 6894 6005 4184 59.61 6399 5515 91.72 128.72 14217  120.87 90.49 129.33  141.05 120.29
P-levels 31.0 51.39 68.22 7549 65.03 46.00 64.17 69.00 59.72  97.77 134.83  148.10  126.90 96.44 132.77 14511 124.77
Mean 48.05 6432 69.61 4230 59.04 6351 92.18 126.92  141.76 91.07 126.92 13853
L.S.D. at 5% for
Cultivars(C) Sig  Sig Sig Sig
Phosphorus(P) 0.879 1.069 1.051 1.719
Density (D) 0.634 0.639 0.844 0.826
CXP N.S 1512 N.S 1.516
CXD N.S 0.904 1.194 1.168
PXD 1.099 1.107 1.463 1.431
CXPXD N.S 1.566 2.069 2.024
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Table (4): Effect of plant density and phosphorus fertilizer on Seed yield/ plant (g) and 100- seed weight (g) of two soybean
cultivars in 2011 and 2012 seasons

P-levels Seed yield/ plant (g) 100- seed weight (g)
(P20Oskg/fad.) Plant density (1000 /fad.)
cultivars 2011 2012 2011 2012
186 140 112  Mean 186 140 112 Mean 186 140 112 Mean 186 140 112 Mean
155 18.02 25.61 28.02 23.88 1736 2435 2706 2292 16.77 18.05 18.82 17.88 16.88 17.33 18.28 17.50
Giza(22) 23.25 18.94 27.13 28.60 24.89 18.22 2544 26.27 2331 1722 1844 19.12 1826 17.01 17.62 1854 17.73
31.0 2044 2945 3176 2722 19.89 27.04 2897 2530 1755 1851 1994 1867 17.12 17.81 18.84 17.92
Mean 19.13 2740 29.46 2533 1849 2561 2743 2384 17.18 1833 19.30 1827 17.01 1759 1855 17.72
155 15.64 2473 26.30 2222 1643 2390 26.01 2212 1735 1790 19.23 18.16 16.69 17.82 1873 17.74
Giza(111) 23.25 1790 27.89 2875 2485 17.04 26.00 2583 229 17.48 1827 19.39 1838 17.02 18.16 18.84 18.01
31.0 19.70 30.03 31.75 27.16 19.03 28.16 28.84 2534 1768 18.79 1993 18.80 17.54 18.39 18.98 18.30
Mean 17.75 2755 2893 2474 1750 26.02 26.89 2347 1751 1832 1952 1845 17.08 18.12 18.85 18.02
155 16.83 2517 27.16 23.05 16.89 2413 2654 2252 17.06 1798 19.03 18.02 16.79 1757 1850 17.62
Mean for 23.25 18.42 2751 28.68 2487 17.63 2572 26.05 23.13 1735 1835 19.26 18.32 17.02 17.89 18.69 17.87
P-levels 310. 20.07 29.74 31.75 2719 1946 2760 2890 2532 17.62 1865 19.94 1873 17.33 18.10 18.91 18.11
Mean 18.44 27.47 29.20 18.00 25.82 27.16 17.34 18.33 19.41 17.05 17.86 18.70
L.S.D. at 5% for
Cultivars(C) N.S N.S N.S N.S
Phosphorus(P) 0.542 0.267 0.123 0.120
Density (D) 0.551 0.469 0.233 0.189
CXP 0.766 0.377 N.S N.S
CXD 0.779 0.663 N.S N.S
PXD N.S 0.812 N.S N.S
CXPXD N.S N.S N.S N.S
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Table (5): Effect of plant density and phosphorus fertilizer on seeds yield (ton/ fad.) and straw yield (ton/ fad.)of two soybean
cultivars in 2011 and 2012 seasons.

Seeds yield (ton/ fad.) Straw yield (ton/ fad.)
P-levels Plant density (1000 /fad.)
cultivars  (P,Oskg/fad) 2011 2012 2011 2012
186 140 112 Mean 186 140 112  Mean 186 140 112  Mean 186 140 112 Mean
155 1700 2.103 1417 1740 1.6701.717 1800 1.393 1.621 3.003 2510 2.290 2.601 2750 2.299 2141 2.397
Giza (22) 23.25 1817 2260 1473 1.850 1.823 1860 1.477 1.684 3.081 2613 2444 2713 2954 2432 2195 2527
31.0 1.957 2358 1.653 1.988 2.007 1610 1.813 3.195 2.751 2477 2.808 3.002 2566 2.339 2.636
Mean 1824 2239 1514 1.859 1.737 1889 1493 1706 3.093 2.625 2404 2707 2902 2432 2225 2520
1367 1497 1153 1.339 1.617 1800 1.383 1.600 2964 2484 2194 2547 2676 2208 2102 2.329
Giza 1.417 1543 1237 1.399 1.670 1.867 1.430 1656 3.064 2.614 2325 2.668 2.882 2.385 2.189 2.485
(111) 1483 1677 1330 1.497 1.717 1937 1490 1.714 3239 2684 2405 2776 3.014 2570 2293 2.626
Mean 1422 1572 1240 1411 1.668 1868 1.434 1.657 3.089 2594 2308 2664 2857 2388 2195 2.480
155 1533 1800 1.285 1.539 1.643 1800 1.388 1.611 2983 2497 2242 2574 2713 2253 2122 2.363
Mean for 23.25 1.617 1902 1355 1.624 1.693 1.863 1.453 1.670 3.073 2.613 2.385 2.690 2918 2408 2.192 2.506
P-levels 31.0 1.720 2.015 1492 1.742 1.770 1972 1550 1764 3.217 2718 2.441 2792 3.008 2568 2.316 2.631
Mean 1.623 1906 1.377 1.702 1.878 1.464 3.001 2.609 2.356 2.880 2.410 2.210
L.S.D. at 5% for
Cultivars(C) Sig N.S N.S N.S
Phosphorus(P) 0.021 0.023 0.034 0.028
Density (D) 0.027 0.022 0.041 0.040
CXP 0.03 0.033 N.S N.S
CXD 0.027 N.S N.S N.S
PXD N.S N.S N.S N.S
CXPXD N.S N.S N.S 0.0989
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Table (6): Effect of plant density and phosphorus fertilizer on seed oil and protein percentage of two soybean cultivars in 2011 and
2012 seasons.

Qil % Protein %
P-levels Plant density (1000 /fad.)
cultivars (P,Oskg/fad.) 2011 2012 2011 2012
186 140 112 Mean 186 140 112 Mean 186 140 112 Mean 186 140 112 Mean
155 23.39 23.65 2411 23.72 22.65 22.94 23.36 22.98 39.42 38.73 38.02 38.72 3892 3823 3752 38.23
Giza (22) 23.25 22.55 22.72 23.14 22.80 21.70 2211 22.39 22.07 40.36 39.80 38.81 39.66 39.86 39.30 3831 39.16
31.0 22.28 22.48 22.96 22.57 21.43 21.72 22.21 21.79 41.13 40.53 40.04 4057 40.63 40.11 39.55 40.09
Mean 22.74 2295 2340 23.03 2193 22.25 22.66 2228 4030 3969 38.96 39.65 39.80 39.21 3846 39.16
155 22.53 22.93 23.52 22.99 21.75 22.18 22.77 22.24 4142 40.61 40.40 40.81 40.92 40.11 3990 40.31
Giza (111) 23.25 21.36 22.16 22.38 21.97 20.72 21.41 21.76 21.30 4217  41.39 41.05 4153 41.67 40.89 4055 41.04
31.0 20.12 21.05 21.93 21.03 20.16 20.59 21.19 20.65 42.60 41.73 41.50 4195 4211 4123 40.89 4141
Mean 21.34 22.05 22.61 22.00 20.88 21.40 21.91 21.39 42.06 41.24 40.98 4143 4157 40.74 4045 39.92
155 22.96 23.29 23.82 23.36 22.20 22.56 23.07 22.61 40.42  39.67 39.21 39.77 3992 39.17 3871 39.27
Mean for 23.25 21.96 22.44 22.76 22.39 21.21 21.76 22.08 21.68 4126 40.59 39.93 40.60 40.77 40.10 39.43 40.10
P-levels 31.0 21.20 2177 2245 2180 20.80 21.16 21.70 2122 4187 4113  40.77 4126 4137 40.67 40.22 40.75
Mean 22.04 2250 23.01 21.40 21.83 22.28 41.18 4046  39.97 40.69 39.98 39.45
L.S.D. at 5% for
Cultivars(C) Sig N.S Sig Sig
Phosphorus(P) 022 0.11 0.195 0.088
Density (D) 0.157 0.07 0.083 0.132
CXP 0.31 0.16 0.275 0.124
CXD 0.222 0.10 N.S N.S
PXD N.S N.S N.S N.S
CXPXD N.S N.S N.S N.S
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