IV RESULTS

A: CGrowth Characters

1) Plant height

a~ At 30 days from plantings

Deta on mean plant height of soybean at 30 days
from planting as - affected by variety, P, N and their
interactions in 1977 and 1978 seasons are shown in
tables 3 and 4.

Varietal effects:

In 1977, variety had a highly significaht effect
on plant height. Plants of Lee variety were 1.5 cm
taller than Clark plants.

In 1978, plant height of Lee exceeded that of Clark
by 1.3 cm, but difference in plant height at this stage
of growth was not significant.

Phoaphorous effects:

In 1977, P significantly increased plant height.
Application of 40 and 60 Kg Paos/fad. significantly
increased plant height over untreated plants by 1.8 and
1.9 cm, respectively. _

In 1978, the effect of P on plant height was not
significant, Increase in plant height due to P were
beyond the level of sgsignificance.
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Table 3 ¢ Mean plant height (em) at 30 days from planting
as affected by variety, P and N, in 1377 season.

205 N Kg/fed,
Variety Mean .
Kg/fad, 0 15 30 45
0 22,0 24,6 2342 23,0 2342
Clark 20 22,6 23.8 258 24 .6 24,2
40 22,4 24,6 25 .8 25,8 24,7
60 22.4  24.0 2548 27 .8 25,0
Mean 22.4 24 .3 25.2 2543 24-3 .
) 23,2 25.0 25 o2 24 .6 24.5
Lee 20 23,4 24,8 26,6 2646 25.4
40 24.0 2640 27.0 29,6 26,7
60 24,6 25 .8 2646 29,0 2645
Meen 23.8 25.4 26,4  2T.5 25.8
0 2.6 24.8  24.2  23.8 23,9
'Over a-ll 20 23.0 24.3 26.2 25.6 24.8
maan 40 23.2 2503 2604 2771 250? )
' 60 23.5 24,9 26.2 28.4 25.8
Mean 23,1 24.8 25,8 26 .4 25,0
LeSeDs 5% 1% L.S.D. 5%
variety 0.7 0.9 vx?P NS
P 1,0 1.3 YxN NS
N ' 1.0 1.3 PxN NS

Y¥xPxX §S




Table 4 ¢ Mean plant helght (cm) at 30 days from planting
‘as affectdd by variety; P and N, in 1978 season.

o P05 g X Kg/fad.,
Variety | ———— ' e Mean
- Kg/fads &6 15 30 - 45 o
0 © 1844 1842 = 17.5 189 18.3
Olark 20 18.2 )19.'-3 18.% 1947 18,9
60 1844  1T.4  20.7 19.9 19.1
Mean  18.4 18.5  19.0 19,6 18,9
0 18,3 22,1  18.7  20.7 2040
Lee 20 20,2 19,3  19.8  20.4 19.9
40 204  19.7 20,1 21,3 20.4
60 20,5 18.3 21.5 213 - 20.4
Mean 19.9 19.9  20.0  20.9 . 20.2
0 18.4 20,2  18.1 19.8 19.1
Over all 20 19 02 19.3 19.1 20.0 : 19.4
mean 40 19 o4 19.3 19.8 20, 6 - 19 l8_
Mesan . 19.1 19.2 19.5 2003 ‘ 19.5
L.S.De 5% 1% L,.S.D. 5%
variety NS NS YyxP? NS .
P N8 NS VXN NS
N - 0.8 1.1 Px XN NS

VxPxXN NS




Table 5 ¢ Mean plant height (cm) aff 60 days from planting
as affected by variety, P and N, in 1977 season,

P05 N Kg/fad,
Variety . Mean
Kg/fad. 0 15 30 45
0 48,0 34,0 45,0 47,0 45 .8
Clark 20 49,0 42,0 33.0 47.0 42,8
40 45,0 54,0 49,0 46,0 48.5
60 46,0 47,0 38,0 53.0 46,0
Mean 47,0 46,5 41.3 48.3 45,8
0 65.8 66,2 71.0 70.4 68.4
Ilee 20 78.4 62.0 70.0 7104 7005
40 78,6 B4 TT.4  T740 7944
60 65.0 65.4 7540 65 .4 677
Mean T2.0 69.6 73.4 71.1 7105
0 5609 54.6 58.0 5807 57'1
Over all 20 63.7 52,0 51.5 59.2 5646
60 « 55,5 56.2 56-5 59.2 56.9
Mean 5945 58,0 57«3 59,7 5846
LIS.D' 5% 1% IJ.S.D. 5% 1%
variety 1.5 1.9 VP 3.0 3.9
P 201 2.8 V X N 3.0 3.9
N NS NS PxN 4.2 5.5

VxPxHN 509 7.8




Table 6 s Mean plant height (em) at 60 days from planting
ag affected by variety, P and N, in 1978 season.

.

i P8 N Kg/fad,
Variety - Mean
Kg/fad. 0 15 30 45
0 44.2 47,7  43.6 43,8 4448
Clark 20 42.9 46.3 49,7 m52.0 47.8
A0 48,1 45.3 47.2 49,5 47.5
Mean 44.1 46.0 46.9 4705 46.1
o 40,7 4846 52,6  49.0 4747
Tee 20 44,6 48,0 53.7 553 50.5
40 41.7 48,1 49,6 53.5 48,2
60 48.1 49.1 51.5 53.4 505
Mean 43-8 4805 5109 5208 4902
0 42,4 48.1 48,1 46,4 46,3
Over all 20 43,8 47.3 51.7 53.6 49,1
mean 40 44.9 46.7 48.4 515 479
60 44,5 §6.9 49,2 49,1 47 .4
Moan 43,9 47.3  49.4  50.1 47,7
L.3,D, 5% 1% L.S.D. 5% 1%
variety NS NS VxP NS N3
P NS NS VBN 2.5 3.3
N l.8 2.4 Px N NS N3

Vx?xH 50 6‘7
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In 1978, Lee plants were also taller than Clark
plents, but differences were not significant.

Phosphorous effectg:

In 1977, the application of 40 Kg ons/fad.
significantly inoreased plant height of soybean by
6.9 cm. Other P levels showed no significant effect.

In 1978, all P levels increased plamt height of
soybean plants, but differences were not significant.

Nitrogen effects:

In 1977, N at all levels used had no significantly
effect on plant height at 60 days from planting.

In 1978, plant height of soybean was significant
affected by N application. The application of 15, 30
and 45 Kg N/fad, significantly increased plant height
over untreated plants by 3.4, 5.5 and 6.2 cm, respectively

Interaction effects;r

In 1977, the interactions Vx P, Vx N, Px N
and Vx P x N had significant effects on plant height
indicating that all experimenal factors did not act
gseparately. Lee variety showed higher response to P
than Clark, whereas Clark showed higher response to N.
Plant height response to P was influenced by N level.
Tellest soybean plants were obtained from both varieties




C.

at 40 Kg P 05 + 15 Kg N/fad. and shortest plants were
obtaied at 20 Xg P205 + 30 Kg N/fad for Clark variety
and at 20 Kg P205 + 15 Kg N/fad, for lLeey

In 1978, the interaction effects V x N and V x P
x N on plant height were significant., Lee plants showed
higher response to N than Clark plants. Tallest plants
were at 20 Kg P¢05 + 45 Kg N/fad. for both varieties and
shortest plants were at 60 Kg P, 05 + 3ero Kg N/fad.
for Clark variety and at the control treatment for ILee,

At harvest:

Data on mean plant height at harvest as affected by
variety, P, N and their interactions in 1977 and 1978
seagons are shown in tables 7 and 8.

Varietal effecta:s

In 1977, variety had a highly significant effect on
plant height of soybean. Lee plants were 31.5 cm
taller than Clark plants. Similarly, in 1978, plant
height of Lee variety significantly exceeded that of
Clark by 9.1 cm,

Phosphorous effects:

In 1977, P application had a highly significant
effect on plant height at harvest. Application of 20,
40 and 60 Kg Pzﬁs/fad. increased plant height over
uvntreated plants by 8.1, 9.8 and 12,2 cm, respectively.
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Table 7 ¢t Mean plant height (cm) at harvest as affected
by variety, P and¥ , in 1977 seasOne

Varieky ¢ — R Mean
_Kg/fa¢4 015 30 45 o
0 4T.0 4946  54.0 5246  50.8
40 6044 63:4  6Te6 6746 64 .8
60 - 6649 66.9 - 68,0  70.0 6749
Mean 57.8 5947  63.1  63.4 610
0 88,8 86,5 86.3 8540 8646
Ye0 20 38e5 9345 94,0 96,3 93,1
60 99.5 9640 97 40 99,3 979
Mean 91 93 91 .3 93|0 94 03 9205—'
0 6749 68.1 70.1 68.8 6847
Over all 20 7246 76,2 T8+5 79.9 76.8
mean 40 74,5 7643 8l.2 82,2 78.5
60 8342 8le4 82,5 84,6 82.9
Mean T4 .5 755 T8s1 8.9 76.7
LeSeDe 5% 1% L.S.Ds 5% 1%
variety 1°5 248 VP 1.6 242
) 1.2 1.6 vxN 1.2 1,6
N 09 1.1 PxN 1.7 2.3




Table 8

'3 Mean plant height (em) at harvest ags affected

by variety, P and N, in 1978 seasons
I’205 _ N Kg/fad. ) _
Variety _ _ A vt Mean
; Kg/fad. o 15 30 45
0 5446 61.1 5843 60.4 58,6
Clark 20 5747 58,6 62.0 62,7 = 60.2
40 6541 63.9 . §652 6505 65 og
60 541 | 59.3 _ 61-5 63,‘?" . 59_-6
Mean 57.9 60,7 6240 62,9  60.9
0 65,7 6747 71 .8 64 .6 67 o4
Lee 20 70.8 6T7.9 68,7 72,3 6949
40 69.4 7240 72,0 7341 T1e6
60 67.9 68.9  T5.5  T26  Tl.2
Mean 68.4  69.1 72,0  T0.6 7040
0 60,1 64.4  65.1 6245 63.0
mean 40  67.3 67.9  69.1  69.3  68.4
60 61.0 64,1 68.6 67.9 65.4
Mean 63.1 64.9  67.0 6648 6545
LeSeDe 5% 1% LySeDe 5%
variety 6.4 11.7 v¥z? NS
P 3.3 4,5 VvxXN NS
N 25 3-3 Px VNN NS

VxPxQN S




In 1978, P showed a significant effect on plant
height. Significant increase in plant height was only
achieved at the rate of 40 Kg P205/fad.

Nitrogen effectat

In 1977, N had a highly significant effect on
plant height. Increases of 1.0, 3,6 and 4.4 cm were
shown in plant height by applying 15, 30 and 45 Kg N/
fad,, respectively.

In 1978, N at the rates of 30 and 45 Kg/fad,
significantly increased plant height of soybean compared
with the control treatment.

Interaction effects:

In 1977, the effects of the interaction V x P,
VxN, PxNand VX P X N on plant height at harvest
were significant. Clark variety showed higher responses
to P and N somparnd with Lee.

Phe application of N stimulated plant ®esponse
to P and similarly the response of soybean plants
to N was increased at higher P levels. Maximum plant
height for Clark variety was at 60 Kg P205 + 45 Kg N/fad,
and for Lee at 60 Kg PEO5 + Bero Kg N/fad, Minimum plant
height for Clark variety was where no P and N were
gpplisd, and for Lee at Bero XKg P205 + 45 Kg N/fad.




In 1978, all interaction effects on plant height
at harvest were beyond the level of significance.

2} Number of brancheg per plant

a= At 30 days from planting

Deta on mean number of branches per plant at 30
days from planting as affected by variety, P , N and
their interactions in 1977 and 1978 seasons are shown
in tables 9 and 10,

Varietal effects:

In both seasons, no significant differences were
deteoted in number of branches/plant between Clark and
Lee varieties. Lee variety produced more branches/
plant than Clark but differences were beyond the level
of significance,

Phosphorous affects:

In 1977, P application had no gignificant effect
on number of branches / plant. The application of 20,
40 and 60 Kg ons/fad. inoreased number of branches/
plant over untreated plants by 0.4, 0.3 and 0.2, respec-
tively.

In 1978, P at all levels used showed a gignificant
offect on number of branches/plent. Increases of 0.3,
0.3 and O;4 were obtained when P was applied at 20, 40
and 60 Kg onslfad., respectively.
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Pable ¢ : Mean number of branches per plant at 30 days
from planting as affected by variety, P and
N, in 1977 season,

P205 N Kg/fad.
Variety Mean
Kg/fad, 0 15 30 45
0 Ll.4 1.6 1.8 2.2 1.8
40 1.4 1.4 2.0 2.6 1.9
60 1.4 1.6 2.0 2.4 1.9
Mean 1,6 1.7 1.9 2.4 1.9
0 2,0 1.4 1.2 1.8 1.6
Lee 20 2.4 2.8 2.0 1.6 2.2
40 2.0 2.0 1.8 2,6 2.1
60 1.6 1.0 2.2 2.8 1.9
Mean 2.0 l.8 1.8 262 2.0
0 1.7 1.5 1.5 2.0 1.7
z::: all o9 2.2 2.4 1.8 2.0 2.1
40 1.7 1.7 1.9 2.6 2.0
60 1.5 1.3 2.1 2.6 1.9
Mea-n 1.8 1.7 108 2.3 1'9
L.S.D. . 5% LlS'Dl 5%
variety NS YyxP NS
P NS VN NS
N NS Px N NS

VxPxHN NS
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Table 10 § Mean mumber of brenches per plant at 30 days
from planting as affected by variety, P and
N, in 1978 season.

Variety . Mean

Kg/fad. 0 15 30 45

0 1,0 1.3 1.7 1.7 1.4

clark /'20 1.1 1.3 1-7 1.9 105

40 1.1 1.4 1.9 2,0 1.6

60 1.1 1.4 1.9 240 1.6

Mean 11 L4 1.8 1.9 1.5

Ilee 20 103 1‘7 . 203 2.3 1&9

40 1.2 1.5 2.2 2.4 1.8

60 1.3 1.9 2e¢3 2.6 2.0

Mean 1.2 1.6 2.1 2.3 1.8

0 1.0 1.3 1.6 1.8 1.4

Over sll 20 1.2 1.5 2.0 2.1 1.7

maan 40 1.2 1.5 2.1 2.2 1.7

! . 60 1.2 106 2.1 2.3 1.8

Mean 1-1 1-5 ' 2.0 2.1 . 107
Le.3.D. 5% 1% L.S.D. 5%
variety NS NS Y¥xP NS
P 0.2 0.3 VN NS
N . O.1 0.2 Px N NS
VxPxVRN KNS
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Nitrogen effects:

In 1977, ¥ at all rates showed no significant
effect on number of branches / plant., Increases due
to N application were beyond the level of significa-
nce,

In 1978, the effect of N on number of branches
/plant was highly significant. The application of
15, 30 and 45 Kg N/fad. increased number of branches
/plant by 0.4, 0.9 and 1.0,rrespectively.

Interaction effectss

In both seasons, all interaction effects on
number of branches / plant were not significant
indicating that each factor acted separately on that
oharacter at early stage of growth.

At 60 days from planting:

Data on mean number of branches per plant at
60 days from planting as affected by variety, P, N
and their interactions in 1977 and 1978 seasons are
shown in tables 11 and 12

Varietal effecta:

In 1977, varieties showed significant difference
in regard to number of branches / plant. ILee variety
produced 3.6 branched/plant more than Clark at 60 days
from planting.




Pable 11 3 Mean mumber of branches per plant at 60 days
from planting as affected by variety, P and N
in 1977 season.

z’zfo5 N Kg/fad.
Variety , _ Mean
Kg/fad. 0 15 30 45 ) )
| 0 1.0 1.4 2.0 2.4 1.7
Clark 20 1%6 2.0 1.6 2.4 1.9
40 ;.6 1.4 1.6 2.2 1.7
60 1.6 1.8- 2.2 2.4 2.0
Mean . 1.5 1.7 109 204 1.8
0 4,0 5.8 4.4 4.0 4.6
Leé 20 540 5.0 546 Te2 5eT
40 468 502 602 6.8 508
60 4.4 He2 6.4 6.8 5T
Mean 4.6 5.3 5-7 602 5.4
over 311 0 205 3.6 302 3.2 3-1
mean 20 3.3 3.5 3.6 4.8 3.8
40 = 3.2 303 309 4‘5 3-7
60 3.0 3.5 4.3 4.6 3.9
Mean 3;0 3-5 308 4,3 3-6
L.SeDe 5% 1% _ L.S.D. 5%
variety 2.2 4.8 YyxP?P NS
» 0.6 0.7 YN NS
N 0.6 0.7 Px N NS

VvVxPxHN NS
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Table 12 ¢ Mean number of branches per plant at 60 days
from planting as affected by variety, P and N,
in 1978 season., - :

L

réos N Kg/fad.
Variety Mean
Kg/fad. 0 15 30 45 -
0 2.3 2.3 2.5 2.2 2.3
Clark 20 2.2 2ed 2.5 2.3 2.4
40 2.5 2.2 2.8 2.7 2.4
60 2.3 2‘4 205 2.4 2.4 -
Mean 2.3 2.3 2.4 24 2.4
0 21 2.2 2.2 2.4 2.2
Tee 20 243 2.0 2;:1 242 2.2
40 2&1 2;0 2.5 2.3 2.2 _
60 2.7 2.1 2.3 2.5 2.4’
Mean 2e3 2.1 2.3 2.4 2.3
0 2,2 2.2 2.4 2.3 2.3
Over all 20 2.2 242 2.3 23 2&3
mean 40 2.3 2.1 2.4 2!5 2.3
60 2+ Ze3 2.4 245 2.4
Mean 2.3 2.2 2.4 2.4 2.3
L.8.D. 5% L.S5.D. 5%
variety NS VP NS
P NS VXN NS
N NS Px XN NS

VxPxUHN 3
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In 1978, both varieties were statistically similar as
for number of branches / plant.

Phosphorous effects:

In 1977, P application at all levels uged signific~
antly increased number of branches,/plant, Increases
of 0.7, 0.6 and 0.8 were obtained in number of branches
/plant, where, P was applied at 20, 40 and 60 Kg P,0g
/fad., respectively.

In 1978, P at all levels used showed no sgignificant
effect on number of branches/plant.

Nitrogen effects:

Tn 1977, the higher levels of N, namély, 30 and
45 Kg N/fad. significantly increased number of branches
/plant. Increases of 0.5, 0.8 and 1.3 in number of
brenches at 60 days from planting were obtained over
untreated plants at the N rates 15, 30 and 45 Kg/fad.,
respectively. '

In 1978, N application did not affect number of
branches/plant at all levels used.

Interaction effectss

In both seasons, all interaction effects on number
of branches/plant were not significant.




C~ At harvest:

Data on mean number of branches per plant at
harvest as affected by variety, P, N and their
interactions in 1977 and 1978 seasons are shown in
tables 13 and 14.

Varietal effectg:

In both seasons, Lee variety was superior to
Clark in regard to number of branches/plant at
harvest. Lee variety produced 4.7 and 3.2 branches
more than Clerk in 1977 and 1978, respectively.
These differences were highly significant.

Phosphorous effects:

Effect of P on number of branches/ plent at
harvest was highly significant in 1977 and not
gsignificant in 1978. The application of 20, 40 and
60 EKg ons/fad. increased number of branches over
untreated plants by 0.2, 0.7 and 0.8 in 1977 and by
0.4, 0.2 in 1978, respectively. In 1978, differences
were not great enough to reach the 5% level of
pignificance,

Nitrogen effects:

Effect of N on number of branches/ plant at
harvest was highly significent in the two successive
seasons. Increases of 0.5, 1.2 and 1,9 in number of
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Pable 13 t Mean number of branches per plant at harvest as
affected by variety, P and N, in 1977 season..

ey A Py " el

]?205 __ N Kg/fad.

Variety : Mean
Kg/fad. 0 15 30 45
0 1.5 1.7 1.8 243 1.8
Gla.'l.'k 20 1.4‘ 106 109 2.4’ 108
40 1.5 1.7 2.1 3.0 2.0
60 1.9 2.1 2.8 3.4 2.5
Mean 1.5 1.8 2.1 2.8 2.1
0 5.0 6,1 PP Te2 6.1
Leo 20 el 5.9 700 8.0 605
40 5.9 6.6  Bel 84T Te3
60 59 6.0 8.2 8.3 Tal
Mea-n 5.5 6'2 7.3 8.0 6.8 -
o 3&2 3.9 400 4.8 400
Qver all 20 3.3 3.8 4.4 5.2 4,2
mean 40 3-7 4.2 5'1 5-8 407
60 3.9 4.1 55 548 4.8
Mean 3¢5 4,0 4.7 5-4 4.4
L.S.D‘ 5% l% ) I'.S'D. 5% 1%
variety 1.7 3.2 vxx?P?P 0.3 0,4
P 0.2 0,5 VxN 0.2 0.6
N 0.1 0.4 x N 0.3 0.7




Pable 14 ¢ Mean number of branchés per plant at harvest
ag affected by variety, P andNy, in 1978

gedson.
P,0c N Kg/fed. .
Yariety . — “ Mean
0 1.3 1.5 1.8 p 1.6
Clark 20 1.7 2.0 1.8 2.2 1.9
4‘0 1.4 1.9 109 2-2 1:8
60 1.6 1.4 1.9 | 242 1.8
Mean 1.5 1.7 1.8 2.1 1.8
0 4.2 402 5.2 508 438
Lee 20 4.1 5.4 5.8 6.2 5e3
40 4,2 5.0 5.0 5eD 4.9
60 4,0 4.4 5.9 5.7 540
Mean 4.1 8.7 5eb 5.8 5.0
0 268 268 305 307 3.2
Over sll 20 249 3.7 37 4,2 3.6
mean 40 2.8 3.4 _ 304 3-8 304
60 2.8 2.9 3.9 4,0 34
Mean 2.8 3.2 3.6 309 304
L.S.D. 5% 1% L.SDe 5% 1%
vaxriety 0.8 1.5 vx? NS NS
P XS NS VxBH 0.4 0.5
N 0.3 0.4 PxRK NS NS

VxPx¥ 0.7 0.9
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branches/plant were obtained in 1977 over untrested
plants as a result of applying 15, 30 and 45 Kg N/

fad,, respectively. The same N levels increased « ™
number of branches by 0.4, 0.8 end 1.1 in 1978.

Interaction effectg:s

In 1977, all interaction effects on number of
vranches/plant at harvest were significant., It was
clear that the two varietiew showed. different response
to the different P levels. In regard to N, Clerk
variety showed higher sesponse where the effect of N
on number of branches/ plant was more evident. The
application of N stimulated soybean plants %o utilize
applied P, In 1977, the greatest number of branches
for Clark variety was obtained at 60 Kg P205 + 45 Kg
N/fad. and for Lee at 40 Kg PZDS + 45 Kg N/fad. The
1owest number of branches was at 20 Kg P-205 + zero
Kg N/fad. for Clark and where no P and N were applied
for Leg.

In 1978, the interaction effects V X N and V X PxN
on number of branches / plant were significant. It
was clear that Lee variety showed higher response %o
N than Clark. The greatest branches number for Clark
was at 45 Kg ¥ + 20, 40 or 60 Kg onslfad. and for
Lee at 20 Kg Py05 + 45 Kg N/fad, The lowest number
of branches/plant at harvest was obtained from
unfertilized plants for Clark and from plants given 60
Kg P205 + zero Kg N/fad. for Lee.
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3) Number of leaves per plant

ge At 30 days from planting:

Data on mean number of leaves per plant at 30 days
from planting as affected by variety, P, N and their
interactions in 1977 and 1978 seasons are shown in
tables 15 and 16.

Varietal effects:

In both seasons, variety had no gignificant effect
on number of leaves /plant at 30 days from planting.
Both varieties produced about the same number of leaves/
plant. ‘

Phosphorous effects:

In both season, P application had no significant
effect on number of leaves/plant at 30 days from
planting, None of P levels used had significant effect
on this character at this stage of growthe

Nitrogen effectss

In 1977, N at the highest rate (45 Kg N/fad.)
gignificantly increased number of leaves/ plant by 1.8
over untreated plants at 30 days from planting., Other
N-levels were not effective in increasing number of
leaves.

In 1978, N at all levels used had no significant
effect on number of leaves/plant.
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VxPxXN

Table 15 ¢ Mean number of leaves per plant at 30 days
 from planting as affected by variety, P and
N, in 1977 season.
P,0s N Kgf fad, o
Variety = - Mean.
 Kg/feds O 15 30 45 |
0 TNE 7.4 9.8  13.8 9.7
40 7.8 6,0. T.2 1244 84
60 6.6 7.2 10.6 906 . 8.5
| Mean 7.5 T 9.6 11.4 9.0
0 11.6 8.2 6.4 9.0 8.8
Ilee 20 13p2 8‘0 10.6 9.6 1004
: 40 9,6 10,0 10,0 13.4 10,8
60 T8 Ts2 12.2 9,0 9.1
Mean  10.6 8.4 9.8  10.3 9.7
0 9.6 7.8 8.1 1l.4 942
Over all 20 10,6 8.4 1047 9.6 9.8
mean 40 8-7 8-0 8;6 12.9 9|6
60 T.2 Te2  1la4 943 848
enttee
Mean 9.0 7.9 9 07 10.8 9.3 .
IDQS.D. 5% 1% I‘.S.D. 5% 1%
variety NS KS vxP?P NS NS
b 3 NS N3 VN 1.5 2.0
N 1.1 1.4 PxRN NS NS
NS NS




Table 16 ¢ Mean number of leaves per plant at 30 deys
from planting as affected by variety, P and.

N, in 1978 season,

Variety Mean. .
Kg/fad. 0 15 30 45

0 545 5e5 5¢3 53 54

Clark 20 5.7 5.8 5.4 6.0 57

40 507 5&9 6&1 5-7 5.9

60 5.9 600 . 508 600 509

Mean 5&7 5-8 507 508 507

0 5¢3 53 545 5.1 5e3

Lee 20 5.3 5.7 5.5 5.7 546

40 5.8 6.1 5e3 548 5.8

60 58 5ed 6.1 6,0 5.7

Mean 5.5 546 5.6 546 5 46

0 5e¢4 5 et 54 5e2 He3

Over all 20 5.6 5.7 5¢4 5«8 5.6

mean 40 5¢7 6.0 5.7 5 +8 548

60 57 57 6.0 6.0 5«8

Mean 5.6 547 5.6 5¢T 5.7

L.S.D, 5% L.S.D. 5%
variety NS VxP? NS
r NS VXN NS
¥ NS PxHN NS
VxP?Px N NS
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Interaction effects:

In 1977, the interaction offects of the studied
factors on number of leaves/plent were not gignifiocant
except that of V x N, It was clear thel Clark
variety was more affected by N where gconsiderable
increase in number of leaves/plant wag obtained at
30 end 45 Kg N/fad. In Lee, N application showed
no effect on leaf numbers

In 1978, sll interactions between the taree
atudied factors showed no gignificant effect on number
of leaves/plant at this stage of growthe

At 60 days from plantings

Data on mean number of leaves per plant at
60 days from planting as affected by variety, B, ¥
and their interactions in 1977 and 1978 seasons are
shovn in tables 17 and 18,

Varietal effects:

Effect of variety on number of leaves/plant
was highly significant in 1977 and not significant in
1978, I, 1977, Lee plants produced 4,6 leaves more
than Clark, whereas in 1378 Clark plants showed a
glight increase in number of lraves over Lee.

Phosphorous effects:

P application in both seasons had no significant

~effect on number of leaves/ plant, Increases in numbeYy
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Table 17 $ Mean number of leaves per plants at 60 days
from planting as affected by veriety, P and
N, in 1977 season.

P205 N Kg/fad.
Variety Mean
Kg/fade 0 15 30 45
0 11.6 16.4 11.8 14,2 13.5
40 1244 11.8 12.6 16.2 13.3
60 8.4 12,6 15.0 14,0 12.5
. _ .
Mean 11,2 13.2 13.3 14 .0 12,9
TLee 20 20,0 25 .8 15,0 14,0 18.7
40 20.0 22.4 16.2‘ 2004 15 03
60 12.8 15.2 15.4 14 .4 14 .5
Mean 17.6 20,2 16,0  16.5 17.5
O 14.5 16,.8 13.5 15,6 15.1
Over all 7 20 16 2 18 -9 14 -3 12 «8 15 n6
mean 40 16.2 17.1 15.4 18.3 lG:Q
Mean 14 .4 16.7 14.6 15,2 15,2
L.S.D. 5% 1% I’.S.D. 5%
Variety 2.0 2.3 Vx? N8
P NS NS VYyxN NS
N NS NS Px N NS

VxPxB NS
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mable 18 ¢ Mean number of leaves per plant at 60 days
from planting as affected by variety, P and
N, in 1978 season. -
P205 N Kg/fad. -
VYariety Mean
Kg/fade 0 15 30 45
0 9.7 9.9 11.2 8.9 9.9
lark 20 10,3 11l.4 11.3 11.5 1141
40 11,1 10.4 10,4 13.3 11,3
60 10.4 10.2 11,8 10,9 -10.8
—
O 906 901 9.5 1201 16.1
Itee 20 8.8 8.2 9¢9 903 9.0
40 8.2 8.8 10.7 10.6 936
60 11.0 9.5 10.8 11.2 10.6
Mean 9.4 8¢9 10,2 10.8 9.8
0 9.6 9.5 10,3 10.5 10.0
Over all 20 9.5 9.8 10,6 10.4 10.1
measn 40 9.7 9-6 11006 11-9 10-4'
60 10.4 9.9 11.3 1l.1 10,7
Maan 9.9 9.7 10.7 1.0 8.3
L.S.D. 5% 1% L.S.D. 5%
variety NS NS Vvx? NS
P NS NS VN NS
N 1.0 1.6 PxN NS
vVxPx N NS




of leaves due to P application were not great enough
to reach the 5% level of significange.

Nitrogen effects:

In 1977, N et all levels used had no significant
offect on number of leaves/plant at 60 days from plan-
ting . Increases of 2.4, O.4 and 0.8 in number of
leaves/plant were shown as N was applied at the rates
of 15, 30 and 45 Kg/fad., respectively. All differences
were beyond the level of significante.

In 1978, N a% 45 Kg/fad.significantly increased

number of leuves/plant by 1.1 over untreated plants,
Other N levels showed no significant effect.

Interaction effects:

In both seasons, all interactions between the
gtudied factors showed no sgignificent effects on
number of leaves/plant indicating that each experimental
factor acted separately on thet character.

4) Dry weight of bramches per plant

At 30 days from planting:

Data on mean dry weight of branches per plaht at
30 days from planting as affected by variety, P, N and
their interactions in 1977 and 1978 seasons are shown
in tables 19 and 20.




Tablel9 1 Mean dry weight of branches per plant (g)
at 30 days from planting as affected by
variety, P and N, in 1977 season.

P,05 ¥ Kg/fad.
Yariety Mean .
Kg/tads O 15 30 A5
0 1.056 0,967 0.735 0.843 0,900
Clark 20 0.841 0.854 1,245 0,923 0,966
40 0,907 0.796 0.728 0,77L 0.800
60 0.788 0.494 1.165 0.971 0.855
Mean  0.898 0.778 0.968 0.877 0.880
0 1.224 0.990 0.834 0.990  1.009
Les 20 1.381 04692 0.864 1,114 1.013
40 1.288 1.223 0.925 1.150 1.146
60 0.746 1.114 0.910 0,969 0,935
Moan  1.159  1.005 0.883 1.056 1,026
0 1,140 0.979 0.784 0.916 04955
Over all 20 1.111 0.773 1.054 1.018 0,989
mean 40 1.097 1.009 0,826 0,960 0,973
60 0.767 0,804 1.037 0.970 0,895
Mean  1.029 0.891 0,926 0,966 0.953
L.S.D, 5% L.S.D. 5%
variety K8 Vx? NS
P NS YxX NS
N NS Px N NS
YxPxN NS
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Table 20 t Mean dry weight of branches per plant {g)

at 30 days from planting as affected by
variety, P and N,

in 1978 season.

2,0

25 s N Kg/fad.
Vatiety . - — . - Mean
Kg/fads O 15 30 45
0 0.693 0.653 0.675 0.690 0,678
Clark 20 0,760 0,817 0,767 0.768  0.778
J 40 0s733 04779 0.932 0,743  0.797
60 0,652 0,704 0,821 0,761 0,735
Moan  0.710 0.738 0,799 0741 0,747
0 0.768 04663 0,698 0,753 . 0.721
40 0.675 0.632 0,764 0.711 0,696
60 0,773 0770 0,775 0.860 0,795
Mean  0.719 0,707 0,730 0.757 = 0.728
0 0,730 0,658 0,686 0.721 0.699
Over all 20 0.710 0.790 0,726 0.736 0,741
nean 40 00704 0-705 0.848 00727 0-746
60 0.713 0,737 0.790 0.810 0,765
Mean  0.713 0,723 0,765 0.749  0.738
L,S.Ds 5% L.S.D. 5%
variety NS VxP?P NS
P NS VXN NS
¥ NS PxN NS
VxPxN NS




Varietal effects:

In both experimental seasons, variety had no nignif-
joant effect on dry weigth of branches/plant.

In 1977, dry weight of branches/plant of Lee
variety was 6,146 g higher than Clark, whereas in 1578
dry weilght of branches/plant of Clark variety exceeded
that of Lee by 0.019 g. However, these differences were
not significant,

Phosphorous effacts:

In both seasons, P had no gignificant effect on dry
weight of branches/plant at 30 days from planting. The
slight increases in dry weight of branches/plant at this
stage of growth due to P application were beyond the 5%
level of significance.

Nitrogen effects:

Application of N had no significant effect on dry
weight of branches/plant at 30 days from planting, That
was true in both experimental seasons,

Interaction effeestg:

In both seasons, all interaction effects of the
experimental factors on dry weight of branches/plant at
30 days from planting were not significant,
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b= At 60 days from planting:

Date on mean dry weilght of branches/ plant at 60
days from planting as affected by variety, P, N and
their interactions in 1977 and 1978 seasons are shown
ih tables 21 and 22.

Varietal effectst

In both seasons, variety had no significant effect
on dry weight of branches/plant at 60 days from planting.
Both soybean varieties were statistically similar in
ragard to dry weight of branches/plant at this stage
of growthe

Phoaphorous effects:

In 1977 season, P application at 40 Kg P205/fad.
gignificantly increassed dry weight of branches/plant.
Other P rates produced insignificant increases in
branches dry weight,

In 1978 season, P application dnsignifichntly
increased dry welght of branches/plant. The application
of 20, 40 and 60 Kg P205/fad. increased branches dry
weight by 0.271, 0.350 and 0,681 g, respectively, over
unteecated soybean, All differences were not signiflcant,

Nitrogen effectss

In both seasons, N gignificantly increased 4ry
weight of branches/plant at 60 days from planting. The
application of 30 and 45 Kg N/fad significantly increased.




Table 21 @ Mean dry weight of branches per plant =t (&)
at 60 days from planting as affected by var-

iety, P and N, in 1977 season.

P205 N Kg/fad.
Variety ' Mean
Kg/fad. 0 15 30 45
0 6.10 8,58 9.88 8.10 8417
Clark 20 10,34 8.89 6.76 8.84 8.70
40 5 450 8,58 10,52 9.96 8464
60 Te34 5470 9,92 9.72 8,17
Mean 7.32 7493 9427  9.16 8442
) 5490 6432 6,88 8,52 6.91
fee 20 9.10 5,62 8,36 8.02 T.78
40 9.34 10,82 8,28 10,04 9462
60 7.26 4420 10,04 10.42 7.98
Mean  7.90 6,74  8.39 9,16 8407
_ ) 6.00 745 8438 8.31 T.54
Over all 20 9.72 7-24 7056 8.43 8.24
mean 40 Te42 9 070 9 +40 10 .00 9 :]_-3 -
60 7.30 4:9% 9,98 10,07 8,08
Mean T.61  To34  8.83  9.20 8425
L.SeDe 5% 1% L.S.D, 5%
variety 3 NS Vx?P NS
P 1.02  1.35 vxX N8
N 1,02 1.35 PxN NS
' VxPxEK NS




mPable 22 3 Mean dry weight of branches per plant (g)
at 60 days from planting as affected by
variety, P end N, in 1978 season.

I,2‘:’5 N Kg/fad, i}
Variety - —— Mean
Kg/fad, 0 15 30 45
0 2,360 2,599 2,325 2.607 2.473
Olark 20 2.359 2,829 3.211 3.187 2.897
40 2,855 2.557 3.092 3.822 3,082
60 2.603 2,611 3,206 4,264 3,171
" Meen 2.544 2,649 2.959 3.470 2,906
0 1.869 2,640 3,007 3,692 2,802
Leo 20 2,110 2.451 3.405 2,909  2.719
40 1.989 24134 3.799 3.646  2.892
Meenm  2.247 2.534 3.416  3.480  2.919
0 2,114 2,620 2,666 34150 2,637
Over all 20 2.235 2,640 3.308 3.048 2.808
mean 40 _ 2'4 22 2.346 3-44‘5 3 l734‘ 2.98?
60 2,811 2,761 3.330 3.969  3.218
- - g
Mean 2,396 2,592 3.187 3.475 2.912
I‘.S.D. 5% 1% LOS.D. 5%
variety NS NS Vyx? NS
P NS NS VXN NS

YVxPxHKN NS




branches dry weight/plant by 1,220 and 1.590 g, respecte
ively, over untreated soybean in 1977 and by 0.791 and
1.079 g in 1978, The lower N level, namly, 15 Kg N/fad.
had no gignificent effect on that charater in both
Seasons.

Interaction effects:

In both seasons, all interactions between the studied
tactors showed no significant effect on-dry weight of
branches/plant at 60 days from planting. This result
indicates that variety, P end N acted geparately in
affecting this character.

5) Bry weight of leaves per plant

‘At 30 days from plantings

Data on mean dry weight of leaves per plant at 30
days from planting as affected by vaiiety, P, N and
their interactions in 1977 and 1978 seasons are shown
in tables 23 and 24.

Varietal effects:

In 1977, dry weight of leaves/plant at 30 days
from planting of Lee varilety was significantly higher
than of Clark. Dry weight of leaves/plant of Lee
exceeded that of Clark by 0.213 g.
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TPable 23 1 Mean dry weight of leaves per plant (g) at
30 days from planting as affected by variety,

P and N, in 1977 season.

[

N Kg/fad.

2,05 -

Variety Mean
Kg/fad. 0 15 30 45

0 1.298 1.288 0,998 1.200 1.196

61azk 20 1,073 1,063 1,533 1.226 1.224

40 1.189 1,014 0.912 0.784 0.975

60 0.991 0.589 1.106 1.142 0.957

Mean 1,138 0,989 1.137 1.088 1.063

0 14290 1;298 1,003 1,055  1.232

Lee 20 15980 0,846 1,114 1,364 14326

40 1,577 14114 1,270 1,354  1.323

60 0.913 1.385 1.396 1.180 1.219

Mean 1.510 1.161 1.196 1,238 1,276

) 1.434 1.293 1.001 1,128 1.214

OVBI' 8-11 20 11527 00955 1.324 1.295 1‘275

mean 40 1.383 1.064 1,091 1.096 1,152

60 0,952 0,987 1.251 1,161 1,088

. — o Mp——

Mean 1.324 1.075 1.167 1,163 1.182
LeSeDe 5% 1% LeSeDe 5%
variety 0.148 0,194 VxP NS
P §S NS VxX NS
N NS NS PxXN NS
YxPxN NS




Pable 24 @ Mean dry weight of leaves per plant (g) at 30
days from planting as affected by variety, P
“and N, in 1978 season.

-

P205 ¥ Kg/fad. -
Variety . . , : i MeEN-
Ke/fad. 0 15 30 45
0 1.073 1,023 1.078 1.011  1.046
Clark 20 1.222 1.208 1.083 1,384  1.224
40 1.159 1.224 1.335 1.247  1.241
60 1.096 1.215 1.231 1.244 1,197
Mean 1198 1.168 1.182 1.222  1.177
0 0.979 1.158 1.097 1.138  1.093
Lee 20 1,029 1.025 1,075 1,105  1.059
40 1.023 1.179 1.243 1.048  1.124
60 1.106 1.175 1.218 1.407  1.227
. 4
Mean 1.034 1,135 1,158 1,175  1.125
0 1,026 1.091 1.088 1.075  1.070
Over all 20 1.125 1.117 1.079 1.245  1.41
mean 40 1.091 I.202 1.289 1,147  1.182
60 1.101 1.195 1.225 1,325 1,212
Mean 1.086 1.151 1,170 1.198  1.151
II.S.D. 5% 1% ' L.S.D. 5% 1%
variety NS NS VP NS NS
P 0,097 0,137 vxXN NS NS
X 0.064 0.085 Px¥ 0.110 0.148

¥vVxPxN NS N3




In 1978, no significant difference in dry weight
of leaves/plant was detected between the two varietiess

Ehosphorous éffeéts:

Effect of P on dry weight of leaves/plant was not
gignificant in 1977 and significant in 1978. The
application of 20, 40 and 60 Kg P205/fad. increased dry
weight of leaves/plant in 1978 by 0.071, 0,112 and 0,149 .
g, respectively. Significant increases were achieved
at the higher P levels (40 and 60 Kg P205/fad.).

Nitrogen effectss

In 1977, X at all rates had no gignificant effect
on dry weight of leaves/plant. On the other Band, all
levels of N isignifcantly increased dry weight of
leaves/plant at 30 days from planting in 1978 season.
Increases of 0.065, 0.084 and 0,112 g in dry welght of
leaves/plant were obtained by applying 15, 30 and 45 Kg
. N/fad., respectively, compared with untreated plants.

Interaction effects:

In 1977, all interactions between the experimental
factors had no significant effects on dry weight of
leaves/plant at 30 days from planting. '

In 1978, ell interestions except that of P x N,
gshowed no significant effects on dry weight of leaves/
plant. In that season the response of soybean plants
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to P was clear at higher N level. Sihilarly N showed
higher effect on dry weight of leaves/plant at higher
rates of P application.

At 60 days from plantingt

Dats on mean dry weight of leaves per plant at
60 days from planting as affected by variety, P, N
and their intersctions in 1S77 and 1978 seasons are
ghown in tables 25 and 26.

Varietal effects:

In 1977, the effect of variety on dry weight of
leaves/plant at 60 days from planting was highly sig-
nificant, The dJry weight of leaves/plant of Lee
variefy axceeded that of Clazk by  2.05 g.

In 1978, both varieties showed no significant
difference in regard to dry weight of leaves/plant.

Phogphorous effectss

In 1977, P had a highly significant effect on
dry weight of leaves/plant at 60 day from planting.
The application of 20, 40 dnd 60 kg P2Q5/fad- signif-
icantly increased dry weight of leaves/plant over

untreated plants by 2.88, 3.53 and 5.41. &, respectively.

In 1978, the increases in dry weight of leaves/
plant due to P application were not significant.
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Table 25 g Mean dry weight of leaves per plant (g) at 60
days from planting as affected by variety, P
and N, in 1977 season.

P05 ¥ Kg/fad. o
Variety e & C L Mean _
Kg[fad; 0 15 30 45
0 8,12 8.76 9,02 9,04 8.T4
Clark 20 10,68 11.66 12,00 12,92 11.82
40 10,96 11.88 11.90 12,92 _ 11.92
60 13.42 12.74 13.60 15.46 13.81
Mean  10.80 11.26 11.63 12,59 11.57
0 9.92 8.84 11,52 15.90 11,55
40 ?.60 13.60 16,44 22,04 15.42
60 10.52 15.62 19,38 23.68 17.30
Mean 9,46 12,34 16.01 20.68 14,62
0 G.02 8.80 10,27 12.47 10,14
Over all 20 9,24 11,47 14,35 17.01 13,02
- - - c ——
Mean 10,13 11.80 13.82 16.63 13.09
L.S.D. 5% 1% L.S.D, 5% 1%
variety Q.44 0.58 vxP 0.84 1,10
P 0.59 0.78 VN 0.84 1,10

VxPxX 1.67 2.20
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Teble 26 3 Mean dry weight of leaves per plant (g) at
60 days from planting as ‘affected by variety,
P and N, in 1978 season.

2,05 N Kg/fad.
Variety - . - . -Mean.
- Kg/fad. 0 15 30 45
0 4.831 5.109 4.769 5.001  4.928
Clark 20 4.487 5,091 5.682 6.240 5,625
40 5.876 4.615 6.355 T.729  6.144
60 4.791 4.730 6.536 8,307 6.091
Mean 4.997 5.136 5.835 6.820 5 .697
0 3,321 4.483 6,059 6.566  5.107
Lee 20 4.261 3,775 5.696 5.444  4.862
40 3.165 4,542 6786 7,249 5 4436
60 5.233 5.120 6.875 6.781 6,002
Mean 3.995 4.480 6.422 6,510 5,352
0 4.076  4.796  5.414 5,784 5,017
Over all 20 4,374 4,933 5.826 5.842  5.244
mean 40 4.521 4,578 6.570  7.489 5.790
60 5.012 44925 6,705 T.544  6.047
Mean 4.496  4.808 T 6.129 6.665 5.524
L.S.Ds 5% 1% T.S.Ds 5%
variety NS N3 VP NS
P NS NS vx0N NS
N 0.808 1.085 PxXN NS
YxPxN WS




6) Dry weight pex plant

a= At 30 days from planting:

Data on mean dry weight per plent at 30 days
from planting as affected by variety, P, N and thelr
interactions in 1977 and 1G78 scasons are shown in
tables 27 and 28.

Varietal_effects:

In 1977, dry weight/plant of Lee variety was
gignificantly higher shan of Clerk, The over all mean
of dry weight/plant of Lee was 0.359 g higher than that
of Clexk . This difference was highly significant.

In 1978, no significant difference was detected
in dry weight/plant of the two varieties.

Phosphorous effects:

In 1977, the effect of P on dry weight /plant at
30 days from planting was not gignificant. All ratem
of applied P did not increase dry weight/plant.

In 1978, P at 40 and 60 Kg P205/fad. significantly
increased dry weight/plant by 0.159 and 0.208 g, respec-
tively, over untreated plants.

Nitrogen effectss

In both seamsons, the application of N at all
levels had no significant effect on dry weight /plant




Table 27 & Mean dry weight per planmt (g) at 30 days from
planting as affected by variety, P and N, in

1977 season.

s ks dnindde

P,0s N Kg/fad. )
Veriety . . - .. Mean
. Kg/ted. O 15 30 45 B
0 2.354 2.255 1,733 2.043 2,096
| 60 1.779 1.083 2,271 2,113 1.812
| Mean | 2,036 1,767 2.105 1.965 1,943
0 2,514 2.288 1,837 2.045 2,241
Tes 20 3,361 1.538 1.978 2,478 2.339
40 2,865 2,337 2.195 2,504 2.47T5
60 1.659 2.499 2306 2.149 2.154
Mean  2.669 2.166 2,079 2.294 2,302
| 0 2,574 2,272 1.785 2.044 2169
Over all 20 2,638 1,728 2,378 2,313 2,264
mean 40 24480 2,073 1917 2.029 2,125
60 1.719 1.791 2.288 2,131 1.983
Mean 2,352 1.966 2.093 2.129 2,132
L.S.D, 5% 1% LSeDa 5%
variety 04200 0.260 VP NS
P NS NS  VxN NS
N NS NS PxXN NS

VP x0N NS
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Table 28 ¢ Mean dry weight per plant (g) at 30 days
from planting as affected by variety, P
and N, in 1978 seasoni

P05 ¥ Kz/fad.
Variety Mean
0 1,766 1.676 1.753 1.701 1.724
Glark 20 1,982 2,025 1,850 2,152 2,002
_ 40 1,892 2,003 2,267 1,990 2,038
60 1.748 1,919 2,052 2,005 1.932
Mean 1.848 1.906 1.981 1.963 1,924
0 1.747 1.821 1.795 1.891 1.814
40 1,698 1.811 2,007 1.759 1.820
60 1,879 1.945 1.993 2,267 2,022
Mean 1,753 1.842 1,888 1.932 1,853
0 1.756 1.749 1,774 1.791 1.769
Over all 20 1.835 1.907 1.805 1,981 1,882
mean 40 1.795  1.907 2,137 1.874 1.928
60 1.814 1.932 2,023 2.135 1.977
L.S.D. 5% 1% . L.S.D. 5%
varlety" NS NS VP NS
P 0,130 0,190 V¥V x N NS
X NS NS Px N NS

VxXPxN NS




at this early stage of growth.

Tnteraction effects:

In both seasons, no gignificant effeots were getected
for all experimental factors interaction. This result
indicates that each factor acted separately on dry weight
/plent at 30 days from planting,

At 60 days from plantings:

Date on mean dry weight/plant at 60 days from
planting as affected by variety, P, N and their interac-~
tions in 1977 and 1978 seasons, are shown in tables 29
and 30. ‘

Varietal effecta:

In 1977, variety, had a highly significant effect
on dry weight/plent, The over all mean of dry weight/
plant of Lee variety was 2.81 g higher than that of
Glark at 60 days from plenting.

In 1978, both varieties were gtatistically indifferent
in regard to dry weight/plant.

Phosphorous effects:

P had a significant effect on dry weight /plant at
60 days from planting in both secasons.




Tabla 29
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¢t Mean dry weight per plant (g) at 60 days from
planting as affected by variety, P and N, in
1977 season.

Variety Mean
Kg/fad. 0 15 30 45

0 14,21 17.37 18.88 17.34 16,94

lark 20 20.98 20,47 18.75 21.74 20,49

40 16.46 20.48 20.62 22.88 20;11

60 20,78 18.42 23,52 25.16 21,97

Mean 18,11 19.18 20.44 21.78 19.88

| 0 15,82 15.16 18,40 24.42  18.45

Lee 20 16.90 16.90 25.06 29.12 22,00

40 18.94 24.42 24.72 32,08 25.04

60 17.78  19.82 29.42 34.10 25,28

Mean 17.36 19.08 24.40 29,93 22,69

0 15.02 16.25 18.64 20.88 17.70

Over all 20 18.94 18.69 21.90 25.43 21.24

mean 40 17.70 22.45 22,67 27.48 22.57

60 19,28 19.12 26.47  29.63 23,62

Mean 17.73  19.13 22.42 25.85 21.28
L.5.D, 5% 1% L.S.D. 5% 1%
veriety 0,85 1.l2 vxP 1.69 2.23
P 1.20 1,58 VN 1.69 2.23
N 1.20 1.58 PxVN 2,91 3.84
VxPx N 5082 7.67
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Pable 30 : Mean dry weight per plant (g) at 60 days from
planting as affected by variety, P and ¥, in
1978 —eason.

?,05 N Kg/fad.
Variety Mean
Kg/fads 0 15 30 45
0 8.021 8.498 8.122 8.59%4 8,309
40 9,625 8.370 10.763 12.801 10.390
o 5190 7,123 9,066 10.258 T+909
Loe 20 6.37L 6.226 9.374 8,353  T7.581
40 5154 6.676 10.585 10.895 8.328
60 8.253 8.031 10,329 10.455 9,267
Mean 6,242 7.014 3.839 9.990 8.271
0 6,606 7.811 8.594 9.426 8.109
Over all 20 T.035 TT87 9.927 9,888 B.659
mean 40 7.390 7.523 10,674 11.848 9.359
GQ 8,556 8.884 10.597 12,108 10,036
L,S5.D. 5% 1% L.S.D. 5%
variety NS NS v x P NS
P 1,100 1.540 vVxN NS
N 1.160 1,560 Px XN NS

VvVxPxHN NS




In 1977, the application of 20, 40 and 60 Kg PEOS/
fad. increased dry weight/plant over unfertilized
plente by 3.54, 4.87 and 5.92 &, respectively. These
increnses were highly significant.

Tn 1978, the epplication of the three mentioned P
rates increased dry weight/plant by 0.550, 1,250 and
1.927 g, respectively. Significant increases were shown
at the rates of 40 and 60 Kg P205/fad.

Nitrogen effects:

N significantly increesed dry weight/plant in both
seasonss

Tn 1977, the application of 15, 30 and 45 Kg/ N/fad.
significantly increased dry weight/plant over untreated
plants by 1.40, 4.69 and 8.12 g, respectively.

In 1978, the application of the three mentioned N
rotes increased dry weight/plent by 0.704, 2.551 and
3.421 g, respectively, over unfertilized plantg.
Tnereases due to the two higher N levels were highly
significant.

Interaction effectas

In 1977, all interaction effects on dry weight/
plant were gignificant. Lee variety showed higher
response than Clark to P and N expressed in terms of
plant dry weight. ¥ applicetion ¥ gtimulated the




response of soybean plante to P application, and P

induced N utilization by soybean plants. The highest
dry weight/plant was achieved at 60 Kg P205 + 45 Kg N
/fad. for both varieties, ond the lowest dry weight /
plant was obtained at the control treatment for Clark

andagero Kg By0g '+ 15 Kg/fad for Lee.

In 1978, all interactions between the experimen-
tal factors had no significant offects on dry weight/

plant at 60 days from planting indicating that each
factobs acted separdtely on this character.

Bs Developmental @ haracters

1) Plowering dsta

Dete on mean flowering date as affected by variety,
P, N and their interactions in 1977 and 1978 seasons are

shown in tables 31 and 32,

Varietal effeots:

In both seasons, variety had a highly significant
effect on flowering date, experessed in terms of number
of days from planting to 50% emergance of the first
flower.

In 1977, flowering in Clark veriety occured 34.0

days earlier then in Lee., In 1978, flowering of Lee was

delayed by 29.6 days compared with Clark, which is
considered as an early maturing variety.
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Table 31 ¢ Mean number of days from planting to 50%
emergence of the first flower as affected
by variety, P and N, in 1977 season.

9205 E Xg/fad.
Vaxrelty , Mean
Kg/fad, 0 15 30 45
0 31.3  33.3  35.5  39.8 3449
Claric 20 33,5 4.8  35.8  39.0 355
40 33.0 32,8 36,0  38.8 35.1
Meen 32,1 33.4  35.4  38.4 34,8
0 67.3 69,5 TL.5  T4e3 7046
Lee 20 6T.0 67.8  T0.3  T2.5 69.4
40 66.0 68,0 69,3  TL.5 68.7
60 64.3 64,3  66.5  T0.8 66 o4
Me&n 66 .1 67.4 69 o4 72.3 68‘8
0 49,3 514  53.5 5740 52,8
Over all 20 50.3 51.3  53.0  55.3 5244
mean 40 49.5 50.4 526  55.1 51.9
60 47.5 48.5 50,5  54.0 50,1
Mean 49,1 5044 5244  55.3 51.8
L.8.0. 5% 1% L.S.D. 5% 1%
variety 0.7 1.2 vx?P? 0.7 0.1
P 0.5 0.7 VX NS s
N 0.6 0.8 PxN NS NS

VxPxX KNS NS
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Table 32 ¢ Mean number of days from planting to 50%
emergence of the £irast flower as affected

by variety, P and N, in 1978 seasoll

Variety _ Mean
0 31.5 3348 35,8 37.0 3445

clark 20 31.5 33.0 34.3 35.8 33.6
40 30.8 32,0 33.3 34.5 32.6

60 29,5 30.8 33.3 35.0 32,1

Mean 30 .8 32.4 34 .1 35 06 33 -2

0 60.3 6l.3 64.3 67.0 63.2

Lee 20 62,0 625 63,8 65.5 63.4
40 60.5 61.3 62.5 64 .8 6243

60 60,3 6l.3 62,8 65 .0 62,3

Mean 60.8 61,6 63.3 65 .6 6248

0 45,9 47 .5 5040 52.0 48.8

Over all 20 4648 47.8 49.0 50.6 48.5
60 44 .9 46,0 48,0 50.0 472

Mean 45 .8 47.0 48.7 50.6 48,0

L.S.D. 5% 1% L.SeDe 5% 1%
variety 0.5 0.8 Vx?P 0.4 0.6
P 0.3 0.4 ¥VxN NS NS
N 0.8 1.0 PxN NS NS

VxPxN NS NS




Phosphorous effects:

Effect of F on floﬁering date was significant in
both seasons. In 1977, the application of 20, 40 and
60 Kg PQOE/fad. reduced number of days from planting
to 50% flowering by 0.4, 0.9 and 2.7 days,respectiv-
ely. The effect of the 20 Kg PZOB rate was not sign-—
ficant, whercaa the effect of the two higher levels

was highly significant.

In 1978, the application of 20, 40 and 60 Kg P205
/fad. induced early flowering in soybean plants by 0.3,
1.4 ond 1.6 days, respectively, compared with unferti-
lized plants., The effect of the lower rate (20 Kg 2,0¢
/fed,) in that seasons was significant and that of the
two higher levels was highly gignificant,

Nitrogen effectss

Effect of N on flowering date was highly gignific~
an® in both seasons. N, on the contrary to P, delayed
flowering date of the two studied varieties in both
geasons. The application of 15, 30 and 45 Kg N/fad.
inereased number of days from planting to 50% flowering
compared with unfertilized treatment by 1.3, 3.3 and 6.2

days and by 1.2, 2.9 and 4.8 days in 1977 and 1978,

respectively.
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Pable 33 : Mean number of days from planting to maturlty
variety, P and N, in 1977

as affeoted by

SeAS0ll,.
Variety Mean
Kg/fTad. 0 15 30 45
0 117.3 121.8 123.5 125.5 1.22.0
Clark 20 120.8 121.,0 123,0 124.8 12244
40 120.3 120.3 120,3 121.5 120.6
60 118.0 118.8 119.8 122.3 119.7
Mean 119,1 120.4 121.6 12345 121.2
0 163.0 165,3 171.5 1763 169.0
Lee . 20 162.0 164.3 165.3 174.0 166.4
40 161.8 164.5 1695 173.5 167.3
60 160,3 162.,5 166.,3 171.5 165.1
Mean 161.8  164.1 168,1 173.8  167.0
0 140,1 143.5 147.5 150.9 145,45
Over all 20 141.1 142.6 144,1 149.4 144 .4
mean 40 141.0 142.4 144.9  147.5 143.9
60 139.1 140.6 143,0 146.9 142.4
Mean 140.4 142.3 144.9  148,7 144 .1
L.S.D. 5% 1% L.S.D. 5% 1%
variety 1.3 2.4 VP 1.2 1.6
P 0.8 1.1 VN 1.1 1.5
N 0.8 1.4 PxVN 1.6 2.1
VxPxN 2.3 2.9




Pable 34 ¢ Mean number of days from planting to maturity
ag affected by variety, P and N, in 1978

8880,
?205 N Kg/fad, -
Variety . Mean
Kg/fads O 15 30 45
0 114.5 114.5 116.8 118.8 116.1
— 20 111.8 113.5 114.8 = 117.0 114.3
40 110,0 111,0 113.5 115.8 112.6
60 108.3 109.,0 110.,5 114.0 110.4
- o ——————
Mean 111.1 112.0 113,9 116,4 113.3
0 161.3 161.0 165,8 169,3 164 .3
lLeo 20  160.3 161.0 163.8 163.5  163.6
60 160.0 161.0 165,0 168.8 163.7
Mean  160.4 160.8 164.7 168,8 163.7
0 137.9 137.8 141.3 144.0 140,.2
over all 20 136.0 137.3 139.3 143.3 138.9
mean 40 135,0 135.6 138,9 141.8 137.8
60 134,1 135,0 137.8 141.4 137.1
el , —
L.S.D. 5% 1% IJ.SOD. 5% 1%
variety 0.8 1.5 VxP 0.5 0.7
P 0-4 0.5 VXN 0.5 0.7
N 0.4 0.5 PxN NS NS

VyVxPxH NS NS




Phiosphorous effectst

P had & significent effect on number of days from
planting to maturity in both seasons.

In 1977; the epplication of 20, 40 and 60 Kg on5
/fad,. reduced number of days from plenting to maturity
compared with untreated plants by 1.1, 1.6 and 3.1 days
respectively.

In 1978, the application of the three P rates
induced parly maturity by 1.3, 2.4 and 3.1 days, respec—
tively. Differences in maturity date were highly
gignificant,

Nitrogen effectss

In both seasons, N hod a highly significant effect
on number of days from planting to maturity., N, on the
contrary to P significantly delayed maturity date. The
application of 15, 30 and 45 Kg N/fad, delayed maturity
by 1.9, 4.5 and 8.3 days in 1977 and dby 0.6, 3.5 and
6.8 days in 1978, respectively.

Interaction effectss:

In 1977, all interactions between the experimental
factors showed a significant effect on maturity date.
In that season, Lee variety showed higher response to
P and N compared with Glark. Egfects of P in inducing,
end of N in delaying maturity were more clear in Lee,




Tt was olso cvident that the effect of P in inducing
eaxrly meturity was more cleacr ot the higher N levels.
The earliest date of maturity was for the control
plants in Clark and at 60 Kg P205 + zero Kg N/fad.
in Lee. On the other hand, latest maturity was
recorded for the trestment receiving zero Kg PEO5 +
45 Kg N/fed, in both varieties.

In 1978, the interaction effects V x P and V x N
on date of maturity were significent, whereas P X N
and V x P x N interactions were not significant. In
that season, effect of P in inducing early maturity
was more clear in Clark than in Lee. On the other hand,
both varieties showed different response to the N levels
used,

C. Yield Components

1) Number of pods per plant.

Data on mean number of pods per plant as affected
by veriety, P, N and their interactions in 1377 and
1978 seasons are shown in tables 35 and 36,

Varietal effects:

In 1977, variety had a highly significant effect
on mean number of pods/plant. In that seasons, number
of pods/plant of Lee variety was higher than that of
Clark by 20.1 pods.




Pable 35 ¢ Méan number of pods per plant as affected by
variety, P and N, in 1977 season,

Variety . Mean
Kg/tads 0 15 30 45

0 1l.2 14.1 16.3 16.8 14.6

Clark 20 1640 16,5 18.1 19,0 17.4

40 18.1  17.9  19.9  20.2  19.0

60 19,6 19.5 21.7 24,2 2l.2

Mean 16.2  17.0  19.0 20,1 18,1

Ilee 20 26.3 29)3 40.7 4819 36‘3

40 29.6 35.1 47.8 54.4 41.7

60 30.1 31.6 51.8 526 41,5

Mean  27.7  31.6 44,0  49.7 38,2

O 18,0 22.2 26,0 29.8 24 .0

Over a1l £0 21,2 22.9 29.4 34.0 26,9

mean 40 23,8 2645 33.9 37.3 30.4

60 24,9 25,6 36.7 38.4 31.4

Mean 22 .0 24.3 31-5 34.9 28-1
L.S.D. 5% 1% L.S.D. 5% 1%
variety 1.7 3.2 VP 1.5 2.1
F 1,1 1.5 V2R 1.1 1.4
N 0.7 1,0 PxXN 1.5 2.0

vyxPxY¥ 2,1 2,7
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mable 36: Mean number “of pods per plant as affected by
variety, P and ¥, in 1978 season.

P.C
Variety 2°5 : _ N Kg/fad. Mea.n
Kg/fad. 0 15 30 45
0 11.4 14,0 18.3 20.2 15.9
Clark 20 17.8 19.7 23.2 26,2 21.7
60 13.6 15.2 24 .5 26.5 19,9
Mean 15.4 16,3 21,5 24 .9 19,5
0 13,7 16,3 21.3 21.1 18.1
Tee 20 14.8 23.9 24,1 25 .6 221
40 17.7 ) 18.6 21.4 25.4 20.7
Mean 15.3 19.3 23.0 24.7 20.6
0 125 15.2 1%.8 20.6 17.0
Over 3.11 20 16&3 2198 23-6 25 09 21.9
nean . 40 18,3  17.4  20.8  26.2 20.7
60 14 .4 16.8 24.8 26.6 20.7
Mean 15.4 17.8 22,3 25.8 20.1
L.S.Ds 5% 1% L.S.D. 5%
variety NS NS VP NS
P 2.5 3.4 VXN NS
N 2.4 3.2 Px R NS

vxPxHN NS




Tn 1978, effect of variety on number of pods/plant
was not significant., Difference in number of pods/plant
in that season was too small to reach the 5% level of
significanee.

Phosphorous effects:

P application gignificantly affected the number
of pods/plant in both seasons.

In 1977, epplication of 20; 40 anmd 60 Kg 2,05 /fads
significantly increased number of pods/plant over
untreated plants by 2.9, 6.4 end T.4 pods, respectively.

In 1978, the abovementioned levels produced 4.9,
3,7 and 3.7 pods/plant over untreated plants. In that
seasons, the 20 Kg P205/fad. level produced the highest
number of pods/plant.

Nitrogen effectg:

In both season, N significantly increased number
of pods/plant.

In 1977, N at all levels ugsed showed a highly
significant effect on pod number/plent. Increases of
243, 9.5 and 12.9 pods/plant were obtained when N was
applied at 15, 30 and 45 Kg/fad., respectively.

Tn 1978, significant increase in pod number/plant
was achieved when N was applied at 30 and 45 Kg/fad.
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Increases in number of pods/plant were 2.4, 6.9
end 9.4 pods for the N levels 15, 30 and 45 Kg/
fad,., respectively.

Interaction effects:

In 1977, @ll interactions between the gtudied
factors showed significant effects on the number of
pods/plant. In that season, Clark variety responded
to all P levels, where a corresponding increase in
number of pods/plant was obtained with applied P.

In Lee, increase in number of pods/plant was obtained
when P was applied at 20 and 40 kg P205/fad.

As for V x N interaction, Lee variety showed
a higher response to all N levels compared with
Glark.

Application of N induced the response of soybean

plants to P, On the other hand, increase in pod
nnumber due to N application was more evident at the
higher P levels., The highest number of pods/plant
was at 60 Kg P205 + 45 Kg N/fad, for Clark and at

40 Kg P205 + 45 Kg N/fad. for Lee. The lowest pod.
number/plant was obtained were no fertilizers wers
applied.

In 1978, all effects of the interaction
babween the experimental factors on the number of
pods/plant were not significant.




2) Humber of seeds per plant.

Dats on mean number of geeds per plant as
affected by variety, Fp N and their interactions
in 1977 end 1978 are shown in tables 37 and 38.

Varietal effects:

In both seasons, variety had a significant
effect on number of seeds/plant.

In 1977, Lee variety was superior to Clark
where a difference of 30.5 geeds/plant was shown
between the two studied varieties. In the second
geason, Clark, on the contrary, was superior to
lee, where number of seeds/plant in Clark exceeded
that in Lee by 17.3 seeds.

Phosphorous effects:

Tn both seasons, P had a significant effect
on number of seeds/plant.

In 1977, P application at all levels showed &
highly significant offect on number of seeds/plant.
The application of 20, 40 and 60 Kg P205/fad. incr-
eased number of seeds/plant over untreated plants by
6.9, 16.0 and 18.7, respectively.

Tn 1978, the highest increase in number of seeds

/plant was obtained at the 20 Kg P205/fad. level,
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Pable 37 ¢ Mean number of seeds per plant ag affected by
variety, P and N, in 1977 season.
Variety 25 : Mean
. Kg/fadq 0 15 30 45
0 3043 38,9 4248 47.6 3949
20 4447 457 50:6 537 48,7
40 50.6 50.1 55.1 55.8 52.9
_ 60  55.9 54 .8 60.4 674 59.6
Mean 4523  47.3 52,2  56.1 5043
0 51.3 62.8 752 92,5 TO4
Lee 20 54,0 61,5 79,7 106.2 753
40 62.7  T2.7 102.8 119.3  89.4
60 6241 65 .8 1il1.3 113.2 83.1
Mean 57«5 6547 92,2 107.8 80.8
0 40,8 50.8 59,0 70,0 5541
Over all 20 49.3 5346 6542 799 62,0
mean 40 5647 614 78.9 87.6 1.1
60 59,0 6043 85 .8 90.3 73.8
Mean  51.4 565  T2.2  82.0 6545
IJ.S.D. 5% 1% I"S'Dl" 5% 1%
variety YA 9.5 VP 4.0 54D
P 2.8 3.9 VxRN 3.3 4.3
N 2.3 3-0 PxRKN 4,7 601
VxPxKE 6.6 8.6
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Pable 38 ¢ Mean number of sceds per plant as

variety, P and N, in 1978 geason,

affected by

29.1 :

P.0
Variety 2’3 N Kg/fad. Mean
| Kg/fad. 0 15 30 45 |
0 27.2 32.1 A242 48 .4 37.5
Olark 20 43.9 44 .6 54,0 6649 5243
40 44,0 39,0 4641 66,0 48.@
60 32-3 34‘ .7 7 57.3A 63 -5 4619
T Mean 36.8 376 49.9  61.2 4644
Lee 20 18.4  33.9  33.9 38.0  3L.0
40 20.2 24,2 26.T 33.7 26,2
60 21.6 30,0 39.3 30,7 31.9
o Mean 20,2  28.0 33,2 35.2
0 2319 28-1 3706 4004 3205
Qver all 20 31-1 39.2 43.9 5204 41-7
mean 40 32.1 31.6 3604 4909 37#5
60 2740 323 48.3 50,1 39,4
Mean 28.5 32,8 41.5 48.2 37.8
LaSeDe 5% 1% L.5.D. 5% 1%
variety 9.7 17.9 VP NS NS
r 5-1 7.0 VN 607 807
N 4.8 6,2 Px N NS NS
VxPxH NS NS




In that season the three P205 levels increased seed
number / plant by 9.2, 5.0 and 6.9, respectively,
compared with untreated plants.

Nitrogen effects:

In both geasons, N significantly increased number
of seeds/plant.

In 1977, N at all levels showed a highly signifi-
cant effect on that character, where 5.1, 20.8 and
31.6 more seeds/plant were obtained over unfertilized
plants at the N levels 15, 30 and 45 Kg/fad.

In 1978, significant increase in number of seeds/
plant was Bhown when N was appliod at 30 and 45 Kg/fad.
The three respective N levels produced 4,3, 13.0 and
19.7 more seeds/plant over untreated plants.

Interaction effecta:

In 1977, all interaction effects on number of
gseeds/plant were significant indicating that all
experimental factors did not act separatily.

It was clear that clark showed a higher response
to all P levels than Lee, In regard to V x N intera-
tion, number of seeds/plant of Lee showed higher
response to ¥ than Clark.
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As for P x N interaction, effect of P on number
of seeds/plant was more clear at the higher N level.

The highest number of seeds/plant was at 60 Kg
P05 + 45 Kg N/fad, for Clark and at 40 Kg P05 + 45
Kg N/fad, for Lee and the lowest number of seeds/plant
were for untreated plants of the two varieties,

In 1978, the interaction effect V x N on number
of seeds/plant was significant. Other interactions
were not significant. In that season, the response of
the two studied varieties to N was quite differenms.
For example, the lowest N level had no significant
offect on number of seeds/plant in Clark but had &
highly significant effmot on Les, On the aontray, at the
highest N level number of seeds/plant of Clark showed
higher response than Lee.

Seed yield per plamt.

Datas on mean seed yleld per plant as affected by
variety, P, N and their interactions in 1977 and 1978
seagons are shown in tables 39 and 40.

Varietal effects:

In both seasons, Clark variety was superior to
Lee in regard to seed yield/plant, The seed yield/
plant in Clark exeeded that in Lee by 5.68 g in 1977
gnd 2.22g in 1978 season. '
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Table 39 : Mean seed yield per plant (g) as affected by
variety, P and N, in 1977 season.

2,0 N Kg/fad.
Variety Mean
Kg/fad. 0 15 30 45
0 4,51 5.95 6,75 T.40 6415
40 8,05 8,01 9,35 9.39 8.70
60 8,92 8.73 10.20 12,08 9,98
Meen  T.05 T.46 8461 9449 8.15
0 1.69  1.68 1.70 1.80 1.72
Ilee 20 2.12 ' 2.21 2.33 2.40 2026
40 2,76 2.84 2,96 3,19 2.94
60 2,51 2,61 3.35 3.41 2497
Mean 2.27 2433 2.58 2,70 2.47
0 3,10  3.82 4422 4,60 3.93
Over all 20 4.42 4.67 5022 5.75 5-02
measn 40 ' 5141 5 '43 6.15 6 .29 5 08?
60 5.TL 5.67 6.77 T.74 6.4T
Meen 4.66 4.89 5.59 6,09  5.31
L.S.D. 5% 1% L.S.D. 5% 1%
variety 0.55 1,01 YxP 0.57 0,78
P 0.41 0.56 VN 0.37 0.48
N 0.26 0.34 PxN 0.52 0.68

YvVxPxR &S NS
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Table 40 : Mean seed yield per plant (g) as affected by
variety, P and N, in 1978 season.

P505 N Kg/fed.
Variety Mean - -
Kg/fad. 0 15 30 45
0 2,67 3.49 4.81 5,31 4,07
Olark 20 L.42 5.48  6.17  T.27 5 .84
40 4,96 3.77 4.85 T.l4 5.18
60 3,55 3.60 6,35 7.23 5.18
Mean  3.90 4.08 5.54 6.74 5.07
0 1.91 2.32 3,14 3.21 2.64
Lee 20 2,02 3.26 3.43 3,34 3,01
40 1,96 2.45 2.72 3.23 2,59
60 2.21  2.89 3.95 3.53 3.14
Mean  2.02 2,73 3.31  3.33 12,85
0 2,20 2,90 3,98 4.26  3.36
Over all 20 3.22 4.37 3,80 5031 4.42
mean 40 3.46 3.11 3-78 5019 3!89
60 2.88 3.24 5.15 5.38 4.16
Mean 2,96 3.41 4.43  5.03 3.96
L.S.D. 5% 1% LeSvDw 5% 1%
variety 1.29 2.36 VP 0.73 0.99
P 0.52 0.71 VYVxUK 0091 1;18
X 0.64 0.84 PxX NS NS

VxPxN NS NS




Phosphorous effects:

In both seasons, P at all levels used gignificantly
jncreased seed yield/plant. The application of 20, 40
and 60 Kg P205/fad. increased seed yield/plant over
untreated plots by 1.09, 1.89 and 2.54 g in 1977 and
by 1.06, 0.53 and 0.80 g in 1978, respectively. The
highest seed yield/plant was obtained at the 60 Kg P205
/fad level in 1977 and at the 20 Kg E205/fad. in 1978.

Nitrogen effects:

Tn both seasons, N increased meed yield /plant.
Significant increase in both seasons was obtained when
N was applied at 30 and 45 Kg/fad.

In 1977, increases of 0.23, 0.93 and 1.43 g were
obtained over untreated plants for the N levels 15, 30
end 45 Kg/fed., respectively. These N levels increased
seed yield/plant by 0.45, 1.47 and 2.07 g in 1978.

Interection effectss

In 1977, the interactions V x P, V X N and P x N
had a significant effect on seed yield/plant. In
that season, Clark showed higher response to both N
and P than Lee variety.

As for P x N, it was evident in that seasons that
the effect of N on seed yield/plant was more clear
at higher P levels.




In 1978, the interaction effects V x Pand VXN
wers gsignificant whereas P x N and V x P x N interact-
ions were not significant. In that season, Clark

“variety showed also higher Tesponse to N and P than
Lee as in the first season.

4) Weight of 100 seeds:

Data on mean 100 ~ sead weight as affected Dby
variety, P, N and their interactions in 1977 and 1978
geasons are shown in tables 41 and 42.

Varietal effects:

In both seasons, Clark variety was significantly
“superior to Lee in regard to 100—~gseed weight. The
difference between the two studied varieties in 100-
seed weight was highly significant in 1977 (12.18 g)
and significant in 1978 (1.01 g).

Phosphorous effects:

Effect of P on 100&éseed weight was highly
significant in 1977 and not significant in 1978.

In 1977, application of 20, 40 and 60 Kg PZOS/fad‘
significantly increased 100-seed weight over untreated
plants by 0.8%1, 1.45 and 1.33 g, respectively. In
1978, increases in 100-seed weight due to P application
were beyond the 5% level of significande.
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Table 41 3 Mean 100-seed weight (g) as affected by
variety, P and W, in 1977 season,

2205 N Kg/fad.,
Variet¥ | Mean
Kg/fad. 0 15 30 45
0 15,13 15.64 16,10 15.93 15.70
Clark 20 15.41 15.79 16.49 17.24 16.23
40 16.95 15,95 17.43 17.79 16,80
60 16.01 16,14 17.08 18,20 16.86
Mean 15 .64 15 .88 16,77 17.29 16.40
0 3449 332 3,09 2,62 3.13
Lea 20 4,23 4.04 3-79 4'-79 4.21
40 4,86 4,32 538 5«16 4,93
60 4,78 4,16 5.07 4.48 4,62
Mean 3.74 3.85 4.60 4.69 4,22
0 9.3 9.48 9.59 9.27 9.41
Over all 20 9.82 9.91 10.14 11,01 10,22
mean 40 104,44 10,13 11.40 11.47 10,86
60 10.39 10.15 11,07 11.34 10.74
Mean 9.99 9,92 10,55 10,77 10,31
L.S.D, 5% 1% . LeSJDe 5% 1%
variety 0.64 1.17 VP RS NS
P 0043 0:59 ¥V x N 0.45 0.59
N 0.32 0.42 Px¥g 0.64 0.83
VxPxHR NS NS




- 97 =

Table lfz ¢ Mean 100-seed weight (g) as affected by variety,
P and N, in 1978 season.

P,05 N Kg/fad. T
Variety, Mean. .
" Kg/fad. - O 15 30 45
0 9,18 10.54 11.37 11.30 10,60
Olark 20 10,40 11,19 11,13 11,14 10,96
40 10.96 9,64 10,55 10,73 10.47
60 10.15 10,21 1l.24 11,01 10.65

Mean 10,17 10,39 11,07 11.05 10.67

oo 20 9,16  9.69 10.33 977  9.75
10 9,56 10,15 10403  9.94 9492
60 950 9,685 9.93 9.49 9,69
Mean 9.28  9.81 9.94  9.63 9.66
0 9.04 10,05 10,38 10,31 9.95
mean 40 10,26  9.90 10.29 1033  10.19 _
L.S.D. 5% 1% L.S.De 5%
veriety 0.74 1.35 Vx?P?P NS
P NS ns VN NS

N 0.48 0,62 VxPxQN NS




Nitrogen effects:

1)

In both seasons, N significantly increaged 100~
geed weight. Significant response of 100-geed weight
to N application was shown in voth geasons when N was
applied at 30 and 45 Kg/fad., Thesge two levels incre-—
aged 100-seed weight over untreated plants by 0.56
and 0,78 g in 1977 and by 0477 end 0.64 g in 1978,
respectively.

Interaction effects:

Th 1977, the interactions Vv x N and P x N had
significant effects on 100~seed weight, whereas vx?P
and Vx P x N interactions were not significant. In
that season, 100-seed weight in Clark showed higher
response to N than in Lee. As for Px N interaction,
it was clear that P application induced the response
of soybean plants to N,

In 1978, all interastions between the experimental
factors had no significant offectd on 100-seed weight,

indicating that each experimental factor acted separa-—
te:l.ya

D: Yield

Seed xield per faddan.

Data on mean yield of seed in Kg per faddan as
affected by variety, P, N and their interactions in
1977 and 1978 seasons are shown in tables 43 and 44,




Table 43 1 Mean sgeed yield per fad, (Kg) aa affected
by variety, P and N, in 1977 season.

-
Variety . I Mean
Kg/fads . O 15 30 45

) 307.5 411,0 11,0 820,0 53744

Olaxk 20 46640 619.0 789.5 88645 69043

40 540 ,0 649.,0 969,0 100840 793¢5

60 554 40 £822,5 1007.5 101340 849,3

Mean  466.9  625.4 8443 9318  T1T.1

40 340,0 349,0 369.,0 388,0 361.5

66 304.0 322,.5 407.0 413.0 361,6

Mean  279.4  272.9  319,1 329.4  300.2

0 25745 306,0 411,0 520.0 373.6

Over all 20  366.0 419.0 539,5 591.5 479.0

nean 40 440..0 499-0 66900 '69800 576-5

60 429,0 57245 7073 T13.0 60545

Meen 373.1  449.1  581.7 6305 50847
L.S.D. 5% 1% L,S.D. 5% 1%
variety 91.8 168.5 Yx?P NS NS
N 81,9 106.5 Px N NS NS
VxPxX RS- N3
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Pable 44 $ Mean seed yield per fad. (Kg) as affected
by variety, P and N, in 1978 season.
| 2,05 i N Kg/fad.
Variety : -Mean.
‘ Kg/fad. 0 15 30 45
0 279.9 419.9 499.6 55640 349.,0
— 20 351.9 449.1 622,1 61842 51044
40 425.7 A4B84,1 552,1 659.0  530.3
60 309.1 41840 501.6 606.5 45849
Mean  341.7 442.8 544.0 610.1 48447
0 256.6 2Thel .279.9 28348 2737
Lee 20 270.2 266,3 311.0 38649 308.7
40 239.1 266.3 330.5 4277 316.0
60 570.2 2799 357.7 435.5 33549
= e = — e st
Mean  259.1 27Ll.7 .319.9 383.5 308.6
0 268,3 347.1 389.9 420.0 35643
Over all 20 311.1  357.8 466.T 502.6 40946
meen 40 332.5  375.3 441.8  543.5  423.2
60 289.7 34940 429.4 521.1 397.4
Mean  300.4 357.3 431,9 4968  396.6
LeSeDe 5% 1% L.S.De 5% 1%
variety 71.2 . 130,6 YyxP NS NS
P 51.5 70.5 VYN 67.9 88,3
¥ 48,0  62.4 Px N NS NS
vVxPxHE NS NS
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Varietal effectst

Clark variety significantly outyielded Lee in
both seasons.

In 1977, seed yield of Clark exeeded that of Lee
by 416.9 Kg/fad. This yield increase reached 138.9 %
and was highly significant.

in 1978, similarly seed yield of Clark exceeded
that of Lee by 176.1 Kg/fad, or 57.1%. This difference
in seed yield was highly significant.

Phosphorous effectss:

Tn both seasons, P application gignificantly
increased seed yield/fad., of soybean. ' |

In 1977, P at all levels used had a highly
gignificant effect on seed yield. The .application of
20, 40 and 60 Kg ons/fad. increased seed yield over
untreated plots by 105.4 (28.2 %), 202.9 (54.3 %) and
23149 (62.1 %)} Kg/fad., respectively. There was no
significaent difference between seed yield at 40 and 60
Kg Paoﬁ/fad. levels,

In 1978, the application of 20, 40 and 60 Kg P205
/fad. increased seced yield over untreated plants by
15.0 %, 18.8 % and 11.5%, respectively. There were no
significamt differences in geed yield among the three
P lavels used.
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Nitrogen effects:

In both seasons, seed yieid per fadden of soybean
significantly respended to N application where a
consistent increase was shown with the corregponding

increase in N level.,

In 1977, increases of 76,0 (20.4 %), 208.6 (55.9%)
and 257.4 (69.0 %) Kg/fad, in seed yield were obtained
over untreated plots for the N levels 15, 30 and 45 Ke/
fad,, respectively. Effect of the lowest N level (15
Kg/fad) was not significant whereas those of the two
higher N levels (30 and 45 Kg/fad.) were highly signifi-
cant.

In 1978, N at all levels used gignifieantly
jncreased seed yield. Increases in seed yield of 56,9
(18.9 %), 131.5 (43.8 %) and 196.4 (65.4 %) Kg/fad,
were obtained over unfertilized plots when N was aprlied
at 15, 30 and 45 Kg/fad,., respectively. The increase
in seed yield at the lower N level (15 Kg/fad,) was
significent and that of the two higher N levels (30
end 45 Kg/fad.) was highly significant,

Interaction effects:

In both seasons, all interaction effects on seed
yield/fad. were not significant except that between
V and N,
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In 1977, it was clear that Clark varilety showed
higher response to N application than Lee. The appl—
jcation of 15, 30 and 45 Kg N/fad. increased seed
yield by 33.9 %, 80.8 % and 99.6 % in Clark and by
2.3 %, 14.2 % and 17.9 % in Lee; respectively.

In the seeond season, similar ffund for the var-
{etal response $o N was detected, The three N levels
increased geed yield by 29,6 %; 59.2 % and T78.5 % in
Glark and by 4.9 %, 23.5 % and 48.0 % in Lee, respecte-
ively.

Straw vield per faddan:

Data on mean yield of straw in Kg per fad. as
affected by variety, P, N and their interactions in
1977 and 1978 seasons are shown in tables 45 end 46.

Varietal effects!

In 1977, variety had a highly gsignificant effect
on straw yield. In that season, straw wield of Lee
exceeded that of Clark by 32 %.

In 1978, no significant difference was detected
between the two studied varieties, even the straw
yield of Clark in that season was higher than that
of Lee.

Phosphorous effects:

P had no significant effect on straw yield/fad.
in both seasors. The applications of P levels increased
straw yield/fad., by 3 to 10% in 1977 and by 2 to 11% in
1978, Such increpases were not significant.
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Taﬁlé 45 3 Mean straw yield per fad. (Kg) as affected bY
variety, P and N, in 1977 season.

. P265 B Fgffad.
Variety 7 . _ Mean
Kg/fad. 0 15 30 45

0 1263 1648 1949 1971 1708

Clark 20 1310 1601 1984 2389 1821

40 1440 1961 2191 2622 2053

60 1426 2478 2522 2407 2205

Mean 1360 1922 2162 2347 1947

0 2253 2649 2749 2750 2600

Leo 20 2234 2590 2613 3044 2620

40 2150 2411 2671 2932 2541

60 2146 2258 2684 2967 2514

Mean 2196 2477 2679 2923 2569

0 1758 2149 2349 2360 2154

QOver all 20 1772 2095 2298 2716 2220

mean A0 1795 2186 2431 2777 ._ 2297

60 1786 2368 2603 2687 2361

Mean 1778 2199 2420 2635 2258
L.S.D, 5% 1% LieSeDe 5%
variety 310 573 VP KS
? RS "3 VxKN NS
N 138 180 Px N N8
VxPxHK NS
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Peble 46 3 Mean straw yield per fad. (Kg) as affected
by variety, P and N, in 1978 season.

P,0 | N Kg/fad.

Variety 275 - Mean
Kg/fad. 0 15 30 45

o 2372 3038 3519 3344 3067

Clark 20 2703 3519 4064 3228 3378

40 2664 4219 3325 3675 3471

60 3053 3656 3133 4647 3772

Mean 2698 3607 3660 3724 3422

0 2489 2450 2703 3772 28573

foa 20 2664 2547 3053 3967 3058

40 2567 2333 2256 3014 2542

60 2022 2703 3247 3208 2795

Mean 2435 2508 2815 - 3490 2812

0 2431 o742 3111 3558 2960

Over all 20 2683 3033 3558 3597 3218

mean 40 2615 3276 2790 3344 3007

- 60 2538 3179 3490_‘ 3928 3284

Mean 2567 3058 3238 3607 3117

L.S.D. 5% 1% L.S.D. 5% 1%

variety NS NS VxP?P NS NS

P NB NS VXN 478 622

N 338 440 PxN NS NS

VxPxN NS NS
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Nitrogen effectg:

N at all levels showed a highly gignificant effect
on straw yield/fad, in both seasons.

In 1977, the application of 15, 30 and 45 Kg N/fad.
significantly increased straw yield/ fed, by 24 %, 36 %
and 48 %, respectively. The three N levels significantly
increased straw yield in 1978, by 19 %, 26 % and 41 %
respectively, over untreated plots.

Interaction effectst

In 1977, all effects of the interadtion between
the studied factors were not significant excepet that
between V and P« In that season, Clark varietly showed
higher response to P where a considrable increase in
straw yield was shown at all P levels. On the
contrary, straw yield of Lee showed no response to
all P levels.

In 1978, effect of the interaction V x N on straw
yield/fad. was significant. Other interactions were
not significant. In that seasons, both varieties
showed different responses to the N levels used. For
example, straw yield of Clark showed no further
significant increase et the higher N levels (30 and
45 Kg/fad.), whereas Lee showed the highest response
at the highest N level,




3) Seed/straw ratio.

Data on mean seed/straw ratio as affected by
variety, P, N and their interactions in 1977 and
1978 seasons are shown in tables 47 and 48.

Varietal effectis:

In 1977, variety had a highly significent
effect on seed/straw ratio. Clark was superior
to Lee where meed/straw ratio in Clark surpassed that
in Lee by 25.1 %e

In 1978, CGlark had also higher sead/straw ratio
than Iee, but difference was beyond the significant

level,

Phosphorous effectss

Effect of P on seed/strew ratio was highly
significant in 1977 and not gignificant in 1978.

In the first season, the application of 20, 40
and 60 Kg PQOS/fad. significantly increased seed/
strew retio by 4.3 %, 7.8 %, and 8.3%, respectively.

In the second season, all P levels did not
jncrease seed/straw ratio, even slight insignifioent
reductions in this ratio were shown at 20 and 60 Xg/
P205/fad. levels.
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Table 47 :IMean geed / straw ratio as affected by variety,
P and N, in 197T season.

?,05 N Kg/fad.
Variety - Mean
Kg/fad. 0 15 30 45 L
0 24.3 24,9  31.3  41.6 31.5
— 20 35.6  38.7  39.8  3T.1 37.9
40 37.5 2,1 44,2  38.4 38,6
60 38,8  33.2 39,9 42,1 38.5
Mean 24.3 32,5  39.1  39.7 36.8
0 9,2 T.6 7.7 8.0 8.1
Lee 20 11.9 8,5 1l.1 9.7 10,2
40 15.8 1445 13,8  13.2 14,2
60 14,2 14.3 15.2  13.9 14 .4
Mean 12.7  11.0  11.9 11,3 11.7
0 14.6 14.2 1T.5 22,0 17.3
Qver all 20 20.7 20.0 2305 2l.8 21.6
mean 7 40 24 05 22.8 27 05 25 ol 25 al
60 24,0 24.2 27.2 26,5 = 25.6
Mean 21.0 20,4  24.0  .23.9 22,5
L.S.D. 5% 1% L.S.De 5% 1%
variety 5e2 9.5 VYxP NS NS
P 3.0 4,1 v xN 446 6.0
X NS NS PxVN NS NS

VyVxPxXN NS NS
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Table 48 § Mean geed/straw ratio as affected by variety,
P and N, in 1978 season.
Variety | Mean
Kg/fad. 0 15 30 - 45
0 12,8 15.9 18.2 2440 17.7
Claxk 20 15,0 13.4 15.7 20,9 16,2
40 16.5 13.5 17.5 21T 16:§
60 12.0 13.5 13.8 14 .8 13.5
Weam | 14.1  14.1 16,3  19.7  16.0
0 1037 11.5 10.9 709 10.2
Tee 20 10.9 10.5 105 10.3 10.6
40 9.4 12.3 15.8 13,9 ‘1273
60 13.8 11.3 12.0 13.9 12.7
Mean 1.2 11.4 12.3 11.5  11.6
0 11.7 137 14 .6 15.9 14.0
Over alll 20 13.0 12.0 13.1 15.6 13.4
. mean 40 13,0 12,9 16.6 16,5 14,7
60 12,9 12.4 12.9 14 .4 13.1
L.S-D. 5% LOSOD. 5%
variety NS VvxxP Ng
P NS VN NS
N NS Px¥ NS
VPN NS
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Nitrogen effects:

¥ showed no significant effect on seed/straw
ratio in both seasons. Slight increases in seed/
straw ratio were shown at the higher N levels
in both seasons, but such increages were not sig-
ificant,

Interaction effects:

In 1977, V x P interaction had a significant .
effect on seed/straw ratio, whereas other intera-
ctions showed not significant effect, In that
geason, seed/ratio in Clark was gignifieantly inc-
reased by N application at 30 and 45 Kg/fad. In
Lee, all N levels showed no gignificant effect on
seed/straw ratio.

In 1978, all interaction effects on seed/straw
ratio were not significant indicating that each
experimental factor acted separately.

E. Chemical Contents

Crude protein percentage:

Data on mean crude protein pereentage in soybean
seeds asg affected by variety, P, N and their intera-
ctions in 1977 and 1978 seasons are shown in tables
49 and 50.
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Table 49 : Mean crude protein percentage in seeds es
affected by variety, P and N, in 1977 season.

Variety - : — Mean
Kg/fad. 0 15 30 45 i
4 38.5 39.3 4045 41.2 39.8
Clerk 20 37.4  33.6  40.8  39.8  37.9
60 34.2 36.5 38.9 39.7 37.3
Mean 35 -9 36 al 39 o8 4Oi0 37 .9
0 39.1 38.7 39.4 40,2 39.2
Lee 20 37.2 34’08 40.0 39'5 37.8
40 33,0 34,7 39.1 39,2 36,5
60 3540 36,1 39.2 40,0 37.5
Mean 36 ) . 36 -0 3904‘ 39 o7 37.7
0 38.8 39.0 3949 40,7 39.6
Over all 20 37 03 37 02 40.4 3906 38 -6
mean 40 3343 34.9 39.1 39.3 3646
60 34.7 36.3 39,0 39.8 37.4
Mean 36 .0 36 .8 39.6 39 08 37-8
L.S.D. 5% 1% L.S.Ds $% 1%
variety NS NS Vvx?P? NS NS
P 0.3 0.4 VN NS NS
N 0.3 - 0.4 Px N 0.8 1,1

VxPxN RS NS
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Table 50 3 Mean crude protein percentage in geeds as
affected by variety, P and N, in 1978 season.

P205 N Kg/fad.
Variety . Mean
Kg/fad. 0 15 30 © 45
0 38.7 38.7 39.1 39.7 39.0
Clari 20 36.9 374 39,7 39.8 384
40 3346 34.2 39.2 39,2 3645
60 34 .8 36,2 40.1 40,2 37.8
Mean 36.0 36.6 39.5 3907 37.9
0 40,2 38,9 = 39.8 39.% 39.7
Lee 20 37.1  37.6 40,2 39,7 38.6
40 33.9  34.7 39,5 38,6 3646
60 34.5 35.0 38.7 40,2 37.1
Mean  36.4 36.5 39,5  39.6 - 38,0
0 39.4 38.8 39.4. 39.8 39.3
Over all 20 37 .0 37.5 39 .9 39-7 38.5
mean 40 33.7 3444 39.3 38.9 3645
60 34.6 35.6 39.4 | 40,2 374
Mean 36,1 36,5 39.5 39,6 37.9
L.S.D, 5% 1% L.S5.D. 5% 1%
variety NS NS VP N3 NS
P 0.5 0.6 VN NS NS
N 0.5 0.6 Px N 0.9 1.2

VxPxHN NS NS
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Varietal effects:

In both seasons, variety had no significaht
effect on crude protein content in soybean geeds.
Both varieties contained bbout the same protein
percentage in both seasonsi Crude protein content
was 37.9 % in Clark in both seasons, and in Lee 1t
was 37.7 % in 1977 and 38,0 % in 1978.

Phosphorous effects:

P had a highly significant effect on crude
protein percentage in both seasons, The applica-
tion of 20, 40 and 60 Kg ons/fad. gsignificantly
decreased crude protein percentage by 1.0%, 3.0%

- and 2.2%, respectively, in 1977. The same P levels

significantly decreased crude protein compard with
untreated soybean by 0.8 %, 2.8% and 1.9 %, in 1978.

Nitrogen effects:

Effect of N on crude protein was significant
in both season. N, on the contrary to P, signific-
antly increased crude protein content in soybean
seeds. In 1977, N at 15, 30 and 45 Kg/fad. signi-
ficantly increased crude protein percentage over
untreated plots by 0.8 %, 3.6% and 3.8 %, respect-—
ively. In 1978, the three respective N levels
increased crude protein comtent by 0.4 %, 3.4 %
and 3.5 %e
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Interasction effects:

In both seasons, the effect of the interaction
P x N on crude protein percentage was significante.
Other interactions showed no significant effect on
protein content. In was clear in both seasons, that
the application of N, particularly at higher levels,

. counteracted the effect of P in reducing crude

protein content.

0il percentage:?

Data on mean oil percentage in soybean seeds
as affected by variety, P, N and their interactions
in 1977 and 1978 seasons are shown in dablea 51 and 52,

Varietal effects:

In both seasons, variety had no gignificant
effect on oil percentage in soybean geeds, Seeds
of both tested varieties containd about the same
01l percentage. It is clear that seeds of both
varieties were of the same quality.

Phosphorous effectg:

P showed & highly significant effect on oil
percentage in soybean seeds in both sSeasons.

In 1977, the application of 20, 40 and 60 Kg
P205/fad' significantly increased. oil percentage
over untreated soybean by 2.0 %, 1.9 % and 1.7 %,
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Table 51 : Mean oil percentage in geeds as affected by
variety, P and N, in 1977 season.

Variety ' Mean
Kg/fad. 0 15 30 45

0 18.5 20.5 20.0 20.0 1907

Clark 20 24,0 225 18.5 19.0 21.0

40 23.5 23.0 21,5 19,0 21.Y

60 2245 20.5 19.5 19.0 20.3

Mean 22,1 21.6 19.8 19,2 20,7

0 18,0 20.5 18.5 19.0 19,0

Lee 20 24 .0 2265 19.5 21,0 21.7

40 24,5 20,0 19.5 19,0 20.7

Mean 22,5 21,5 19.6  19.5 20,7

Q 18.2 20.5 19.2 19.5 19.3

mean 40 24.0 21,5 20.5 19.0 21.2

60 23.0 21.7 20,2 19,0 21,0

Mean 22,3 21.5 19,7 19.3  20.7
L,s.D, 5% 1% LieSeDe 5% 1%
variety NS NS Vvx?P? NS N3
P 0.6 0.9 VN NS NS
N 0.6 0.9 Px N 1.2 1.7

VxP?PxN N3 NS
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TPable 52 3 Mean oil percentage in seeds as affected by
variety, P and N, in 1978 season,
P?O5 N Kg/fad.
Variety : Mean
Kg/fad, 0 15 20 45
o] 19.5 19,0 18,5 18.5 18.8
40 25.0 2345 21.5 22,0 23.0
60 24 .5 2245 225 20,5 225
Mean 23.1 21T 20,8 20,2 21,5
0 19.5 19.5 19.0 19.0 19,2
Tee 20 23.0 21,0 21.5 20,0 21.3
40 24,0 22,5 21.5 20.5 22.1
60 24 .0 23.0 22.0 19,0 22,0
Mean 22,6 21,5 21,0  19.6 21,1
0 19.5 19,2 18,7 18.7 19,0
Over all 20 23.2 21.5 212 20,0 215
mean 40 24 .5 23.0 21.5 21.5 2245
' 60 24.2 22.7 22,2 19.7 22,2
Mean 22.8  21.6 20,9 19.9  21.3
L.S.D. 5% l% L.S.DO 5%
variety NS N8 Vx?P NS
P 0.7 1.0 VX - NS
N 007 1.0 Px N NS
VxPxHN NS
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regpectively. It is clear that the three P levels
were statistically similar in their effect on oil
percentage.

In 1978, all P levels significantly increased
oil percentage in soybean aseeds, Highest increase
in oil percentage was obtained by the 40 Kg P205/
fad. level. The three P levels increased oil content
in seeds by 2.5%, 3.5% and 3.2 % compared with
untreated plots.

Nitorgen effects:

N application significantly increased oil perc—_
entage in soybean seeds in both seasons. It is clear
that N had en opposite effect to that of P. The ‘
application of 15, 30 and 45 Kg N/fad. significantly
decreased oil percentage by 0.8 %, 2.6 % and 3.0 %,
respectively, in 1977 and by 1.2 %, 1.9% and 2.9 %
in 1978. | |

Interaction effecis:

Tn 1977, the interaction effect P X N-on oil
percentage was significant, whereas other interactions
had no signifieant effeot on that characters In
that season, effect of P in increasing seed oil
content was more evident where no N was applied, On
tha other hand, higher ¥ levels counteracted P
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effeot on oil percentage to some exetent,

In 1978, all effects of the interaction between
the experimental factors on 0il seed content were

not significant. In that season each factor affected

seed oil content independently.

oooolc000




