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              Table 1. Analysis of variance for emergence percentage in different tillage methods 
�

B�(  ]K�^TS� 

S.O.V.��

��8��

	��
Q��

D.F.��

S�@3(��� R�� ���

M.S.��

Replication�� �
��*�� 2�� 29.47��
Treatment�� ���$*�� 3�� �32.66��

Error�� 1+!���B�3��G�
�� 6�� 28.74��
C.V. %�� �6
�$$r*�K!�J�� �� 3.82��

��

�=12%���UG�
��v@������
�l��G>
��k������ ��� = �Significant�at 0.05 probability level�

 
 
 

�������������������=8�������N3�P=���T��=Z���� R�� ���D��H��*����+,�-�./01��		
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              Table 2. Comparison of means for emergence percentage in different tillage methods �
�

������������������������������������������������������������� K 

Treatment��
P=���T��=Z����

Emergence percentage��
Moldboard plow�� �
����(�-/B����(�AL���
��� ab�78.63��

Chisel plow�� ��-/B����(�AL1��D�� b�74.30��

Two disks�� I5!����(��� a�82.30��

Conventional tillage�� ����10)�%������� ab�79.30��
���������������������12%���UG�
��)&�C����F	�+	�'(�+����>�v@������
�l��G>
��k�n1�����( 

                    The same letters show no significant differences at 0.05 of probability level 
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   Table 3. Analysis of variance for yield and yield components in different tillage methods 
 

(  ]K�^TB�S���

S.O.V. 

��8��

	��
Q 

D.F.��

���=@K�K�3�����
�<��

Number of 

clusters in 

plant��

�
�<�����������=@K��

Number of 

grains in 

cluster��

��������+�P
���

1000 kernel 

weight(g)��

�<���=Z����

 Oil percentage

�<����(6/�7��

Oil yield 

_kg/ha`��

������(6/�7��

Grain yield 

_kg/ha`��

Replication�� �
��*�� 2�� 0.52 ns�� 13.80 ns�� 56.15 ns�� 0.01 ns�� 20.89 ns�� 3300.75 ns��
Treatment�� ���$*�� 3�� 10.92 ns�� 7.01 ns�� 25.66 ns�� 0.25 ns�� 3623.47 ns�� 36246.78 ns��
Error�� �3��G�


1+!���B��
6�� 30.08 28.23 28.20�� 0.12 795.82�� 3203.33 

C.V. (%)�� �6
�$$r*�K!�J�� i�� 28.98�� 27.59�� 14.37�� 10.45�� 7.43�� 3.55��
����ns � = ��UG�
�C��12%���
�����B�       �                        ��������������������                       �����������      ��������������������������non- significant�ns= 
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   Table 4. Comparison of means for yield and yield components in different tillage methods  
 

��� K��

Treatment 

�K�3�����
�<���=@K��

Number of 

clusters  

in plant��

�
�<�����������=@K��

Number  

of grains in 

cluster��

��������+�P
���

1000 kernel 

weight (g)��

�<���=Z����
Oil percentage��

�<����(6/�7��
Oil yield 

_kg/ha`��

������(6/�7��

Grain yield 

_kg/ha`��

Moldboard 

plow��

��(�AL�

�-/B��

�
����(��
���
24.47 a�� 20.63 a�� 39.90 a�� 24.40 a�� 400.20 a�� 1676 a��

Chisel 

plow��
-/B����(�AL���

1��D��
22.40 a�� 18.37 a�� 35.37 a�� 23.73 a�� 366.10 a�� 1628 a��

Two disks�� I5!����(�� 20.33 a�� 17.57 a�� 33.67 a�� 23.93 a�� 354.80 a�� 1591 a��

Conventional 

tillage��
��������

C)�����
24.20 a�� 20.47 a�� 38.87 a�� 24.17 a�� 415.10 a�� 1714 a��

���������'(�+����>��)G���/���12%���UG�
��)&�C����F	�+	�v@������
� l��G>
�k�n1�����( 

        The same letters in each column�show no significant differences at 0.05 of probability level 
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�����������Table 5. Analysis of variance of energy in different tillage methods  

(  ]K�^TB�S���

S.O.V. 

��8��

	��
Q��

D.F.��

	�����	9(����

Energy input (MJ)��
(��:8�(-�	9��

Energy output (MJ)��

	9(���2G�-���������

Net energy gain 

(MJ)��

Replication�� �
��*�� 2�� 441965.25 ns�� 2892606.84 ns�� 1911712.04 ns��

Treatment�� ���$*�� 3�� ns�2567495.22�� ns�8039832.43�� ns�1655100.06��

Error�� 1+!���B�3��G�
�� 6�� 114112.14 06 1708074. 2182872.37 

C.V. (%)�� �6
�$$r*�K!�J�� �� 3.12�� 2.62�� 3.78��
�����������ns � = ��UG�
�C��12%���
�����B���

             ns =�non- significant�
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�� 

�����������Table 6. Comparison of means for energy in different tillage methods  

��� K��

Treatment��

	�����	9(����

Energy 

 input (MJ)��

:8�(-�	9(����

Energy  

output (MJ)��

	9(���2G�-���������

Net energy 

 gain (MJ)��
Moldboard 

plow��
�
����(�-/B����(�AL���
��� 11390 a�� 50635.30 a�� 39250 a��

Chisel plow�� -/B����(�AL��1��D�� 10520 b�� 49175.60 a�� 38650 a��

Two disks�� I5!����(���� 9652 c�� 48634.30 a�� 38370 a��
Conventional 

tillage��
����C)��������� 17710 a�� 51752.70 a�� 40050 a��

�����������������'(�+����>��)G���/���12%���UG�
��)&�C����F	�+	��v@������
��l��G>
k�n1�����( 

��������������� The same letters in each column show no significant differences at 0.05 of probability level 

��

��

��
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  Table 7. Analysis of variance for energy efficiency in different tillage methods�
 

B�(  ]K�^TS���

S.O.V. 

��8��

	��
Q��

D.F.��

�([3�	9(���	����

Energy  

productivity��

�([3�	�� �

:��D���	9(���
Human energy�
 productivity�

	9(���S=���

Energy 

 intensity��

	9(���:�������

Energy 

 efficiency��

Replication�� �
��*�� 2�� 0.04 ns�� 681 ns�� 127.08 ns�� 0.05 ns��
Treatment�� ���$*�� 3�� ns�0.20�� ns�1488.08�� ns�102.75�� ns�0.25��
Error�� �B�3��G�
1+!���� 6�� 0.05�� 826.25 542.75�� 0.05��
C.V. (%)�� �6
�$$r*�K!�J�� �� 6.50�� 6.27�� 11.65�� 4.9��

�ns �=��UG�
�C��12%���
�����B���

�ns =�non- significant 

�

����������=8�$���	9(���:�Q����� R�� ���D��H����*����+,�-�./01��		
����
         Table 8. Comparison of means for energy efficiency in different tillage methods �
 

��� K��

Treatment 

�([3�	9(���	����

Energy 

productivity��

�([3�:��D���	9(���	�� �
Human energy�
 productivity�

	9(���S=���

Energy 

 intensity��

	9(���:�������

Energy efficiency��

Moldboard 

plow��
�-/B����(�AL�

�
����(��
���
3.45 a�� 461 a�� 198.30 a�� 4.45 a��

Chisel plow��
-/B����(�AL���

1��D�� 3.27 a�� 429.70 a�� 207.30 a�� 4.37 a��

Two disks�� I5!����(���� 3.68 a�� 484 a�� 201 a�� 5.04 a��

Conventional 

tillage��
����C)��������� 3.42 a�� 459 a�� 193 a�� 4.42 a��

��������������'(�+����>��)G���/���12%���UG�
��)&�C����F	�+	��
�v@������l��G>
��k�n1�����(��

         The same letters in each column show no significant differences at 0.05 of probability level 
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