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Table 1.  Mean squares of grain yield and related characteristics �
���[�!����

b.)�)"��	� ��

Cluster weight per m2��

���[�!����

��*1�	� ��

Cluster weight per plant 

���[���Z��

/5T
��

Main cluster length�

��
�=��B	���

D.F. 

P�U
)**c-�bW��

S.O.V 

5812.56
 ns358.22

 ns45.08
 ns3�����(Replication) 

155334.74**11320.54**
}}497.313������� (N) 

1908.6395.7111.519_�,�B�(Error) 

124792.21**6927.32**
}}427.982	
���(Density) 

2385.32ns294.50**5.68ns 6�������}	
���(N*D) 

1614.4875.443.1624 B�_�,�(Error) 

9.247.595.308����?�4��L 0z/C.V.  

ns �}}w%�mI�.�'#��f���%4����mI�.���$N*�����S���3�DE!\z�*#,�%

ns and **: Not significant and significant at 0.01% levels of probability, respectively 
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Table 2.  Mean comparison of nitrogen and plant density levels on yield and its related characteristics�

 ���[�7�[�!����

Cluster dry weight��
(g/ m2)��

���*1�	�����[�7�[�!����

Cluster dry  

weight plant��
(g)��

/5T
����[���Z��

Main cluster 

length�
(cm)�

��*1���
)- ��

Plant 

 density 

 (plant/ m2)�

!2�)"*���

Nitrogen 

 (kg/ha)�

d 309.70
d 

80.73d 
26.30 

0

c 381.10
c100.60c30.2740

b 478.50
b124.30b37.2480

a570.40
a151.90a40.43180

c339.80
a

136a
38.782.5

b
450.60

b
112 

b
33.46

4

a
514.30

c
94.46

c 
28.44

5.5

��f���*��f�#���%�-�!�����%�F*m��3+����+��S���3�DE!�WA]W�$N*mI�.�#���#�+���

Means with same letters in each column are not significantly different at 0.05 of probability level

	 	

	 	
����B$�!=��.��"#.
��U�AT����)45�6�).���*1���
)-���!2�)"*��S�]����.�E"��)+
��*O��*���#��E����

Table 3. Mean comparison of  nitrogen and plant density interaction on yield ond its related characteristics�

���[�7�[�!����

Cluster dry 

 weight (g/m2) 

���*1�	�����[�7�[�!����

Cluster dry  

weight per plant��
(g)��

/5T
����[���Z��

Main cluster 

 length�
(cm)�

��*1���
)-��

Plant  

density/m2�

�!2�)"*��

Nitrogen 

 (kg/ha)�

f238.20de 95.32d 32.252.50
e311.60fg77.90f25.3340 
d

379.20
g

68.96
g

21.335.50

e306.60c122.70c35.942.50
d

381.30
de

95.33
e

29.50440 
c

455.40
ef

83.70
f

25.365.50

de
353.20b

141.40b
40.922.50

c
504c

126.10b
39.064 80 

b578.40d105.30de31.755.50
c

461.20a
184.50a

46.022.50
ab

605.60b 
151.40b

39.974
120



a 644.30c119.90c35.31

��f���*S���3�DE!���f�#���%�-�!�����%�F*m��3+����+��WA]W�$N*mI�.��+���#���#

Means with same letters in each column are not significantly different at 0.05 of probability level
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Table 4. Mean squares of grain yield and its related characteristics�
�

�)45�6��

2�>�*.7���

Biological 

 yield 

!����

��*1�����

T.D.W. 

!����

��
��T��

100 grain 

weight��

��
���
�`-��

Grain 

number/m2��

��
��!����

��*1�	���

Grain weight 

per plant 

��
���
�`-��

��*1�	���

Grain 

number  

per plant 

��B	�

��
�=��

D.F. 

)**c-�b.�P�U
��

S.O.V��

19367.81
ns34893.69

 ns1.48
 ns16610.96

 ns336.54
 ns1153.47

 ns3�����(Replication) 

1797745.75
**

 2246353.08
**16.34

**207433.08
**2350.77

**15129.98
**3�������(N) 

115043.83154960.760.3411076.6825.99745.049B�_�,�(Error)

14139746.44
**6614382.25

**30.28
**554697.14

**3371.19
**26436.97

**2	
���(Densiy) 

79897.59 164309.87 1.62
**

 10443.24
*
 10.01 1225.75

**
 6�������}	
���(N*D) 

54413.97 80345.22 0.35 3131.66 12.05 252.78 24 B�_�,� (Error) 

8.66 2.83 3.35 6.355.85 6.898����?�4��L 0z/C.V.  

}} �$N*mI�.��f���%�����DE!S���3�\z�*#,�%�nsw�$N*������

** : show significant differece at 1% levels of probability and ns= not significant
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Table 5. Mean comparison of nitrogen and plant effect on grain yield and its related characteristics 
 

7�2�>�*.��)45�6��

Biological  

yield 

(kg/ha) 

�!����

7-����*1��

Plant 

 weight (g)��

!����

��
���T ��

100 grains 

weight (g) 

��
��!����

���*1�	���

Grain weight 

per plant (g) 

��
���
�`-��

��*1�	� 

�Grain Number�
 Per plant 

!2�)"*���

Nitrogen 

(kg/ha) 

��*1���
)-��

Planting 

density/ m2 

d 
8526 

d 
2261 

c 
23.72

d
45.30

c 
1870

c
9469

c
2555

b
24.93

c
51.50

b 
21840

b
10380

b
2784

b
25.37

b
63.30

a 
26280

a 
11740

a
3178

a
26.54

a
77.10

a 
257120

c
9366

a
3719

a
26.48

a
74.60

a 
2722.50 

b
10070b

2493b
25.20b 

57.50b 
2304

a
10650c

1871c
23.73c

45.70c 
1915.50

�$N*mI�.��f�������-�!����8����*m��3S���3�DE!�����A�*#9��#,�%

Means with differrent letters in each column are significantly different at 0.05 of probability level
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Table 6. Mean comparison of nitrogen and plant density interaction on grain yield and its related characteristics 

7�2�>�*.��)45�6��
Biologic yield 

(kg/ha) 

�-�.�!����

���*1�	���
Plant 

 weight (g) 

!����

��
���T��
100 grain  

weight (g) 

��
��!����

���*1�	���
Grain weight 

per plant (g) 

��
���
�`-��

��*1�	���
Grain 

number  per 

plant 

��*1���
)-��
Plant 

density 

/ m2 

!2�)"*���
Nitrogen 

(kg/ha) 

h 7980
c 3155cde25.11d58.70cd 1992.50

g 8566
f

2154ef
24.22e

44.80c
20940 

f9033
h

1474g
21.82g

32.30e
1515.50

f9012
b

3602bc
25.94c

65.90b
2652.50

f
9311

ef
2321bcd

25.46e
49.50c

210440 

e10080
gh

1743f
23.38f

39.10d
1775.50

f9419
b

3697b
26.35b

80.30a
3122.50

d
10600

de
2649cde

25.02d
60.30b

254480 

c11130
fg 

2006de
24.75e

49.40c
2205.50

c11050
a4421a28.53a93.50a3102.50

b11810
cd

2853b
26.10b

75.40b
2464120 

a1230
f 2261de24.99cd 62.20c2145.50

��f���*S���3�DE!���f�#���%�-�!�����%�F*m��3+����+��WA]W�$N*mI�.�#���#�+���

Means with same letters in each column are not significantly different at 0.05 of probability level 
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Table 7. Mean squares of grain yield and its related characteristics�

�3�	��)45�6��

Oil yield 

�3�	��T	���

Oil percent 

F�
�).�a[����

Harvest index 

��
���)45�6��

Grain yield 

��
�=��B	���

D.F. 

)**c-�b.�P�U
��

S.O.V. 

146439.64 ns0.001 ns60.14 ns465622.06 ns3�����(Replication) 

1422268.10** 0.013** 56.10** 3565857.17** 3�������(N) 

27023.59 0.002 5.94 40811.75 9B�_�,�(Error) 

146486.76** 0.015** 18.55* 1756255.77** 2	
���(Density) 

11844.82ns 0.002 ns 5.43 ns 114149.69** 6�������}	
���(N*D) 

12194.15 0.002 5.81 15243.29 24 B�_�,� (Error)  

9.869.0711.055.548����?�4��L   0z/ C.V.  

ns�}�}}%��$N*mI�.�'#��f���%4�����$N*����S���3�DE!�����\�*#9��#,�%

ns and ** : non significant and significant at 1% levels of probability, respectively
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Table 8. Mean comparison of nitrogen and plant density effects on grain yield and its related traits�
�

�	��)45�6�3��

Oil yield��
(kg/ha) 

�3�	��T	���

Oil percent��
(%) 

F�
�).�a[����

Harvest index 

��
���)45�6��

Grain yield��
(kg/ha) 

��*1���
)-��

Plant density��
(plant/ m2)��

!2�)"*���

Nitrogen (kg/ha) 

d 
780 

b 
46.75

c
19.95

d 
16800

c 
937

b
48.71

c
20.23

c 
192940

b
1193

b
50.33

b
22.44

b 
237980

a
1569

a 
54.42

a
24.61

a 
2920120

b
1014

a
53.41

b
20.70

c 
18662.50

a
1144

a
49.44

ab
21.88

b 
22994

a
1201

b
47.31

a
22.85

a 
25165.50

�$N*mI�.��f�������-�!����8����*m��3S���3�DE!�����A�*#9��#,�%

Means with different letters in each column are significantly different at 0.05 level of probability 
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