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�� �� ���� �&'�� ��*!"�� �6���!�1389 4:�8 
��"� .KD�'  ��G ��VW �� �'�ED �� �>� %��� A$��? KD�� ���H#�� ���D
 XY�)�? ���!" A$��?�N��ZD [P �� A$��? � ��� ��HN�� 
�&�D �� A$��? ����� 
�&�D �� A$�(  KD�' �F&'  6�G XY� �� ��

) �� \�]� �\�]� %���20  �� \�]� � 4��� 6� �Z� 6��20  �40 4��� 6� �Z� 6��( ��#:�8 ���O ����� ���D . ����	 ����
 ��D �� �G�>� ��'�ED �� A$��?16  �� 4'��
�&�D �G ���� �)6 �#�N �� 
�8( ��� 4C&� �� ��� ��HN�� �24 �.�� )35/0 

�#�N �� 
�8( �"�� �#��� ���Y� %�� `!I 6� a? � �� ���� ���O �N��ZD [P �.  �� ��� A$��? ��G����	 ��� %�!" b$�#"
 �	 %�D6 \$�#�� � %�� E+� 4'�� \$�	c�� ��� � ���� 
�&�D50  %�� E+� �.��)E50( ��	 � ��#��� �� ���� 
�&�D ��

��� d�S#I� ��I �� �� %�� E+� �.�� \$�#!�� . �� %�� E+� �e�"� %�E�D \$�	c�� ���� 
�&�D �� A$��? ����	 \��f�G
��� %�!" . �� ��� A$��? ��G����	
�&�D �G��HN�� �  ���8 ��� 4'�� \$�	c�� ��	�	 �� ���� � ���)76/21  �99/18  �� 
�8

6�� �� g��D �#D( G � K� `!I %6� \��f�)76/1086  �1080 g��D �#D �� 
�8( ��#��� �� . 4�	 ��L h�� XY� 
���
4:�*" ���O i���$��? ��Bj	�  
�#�� �� �D�F&'  ��G ��	�	 �� 
�#�� ��� �� � `$ �� 6�G22  �9/23 4:�$ k$�E:� �.�� . ����	

 
�#�� ��� `$ �� ����F&'  6�G 4��� �� �#l$6 ��R&�' \$�#!�� ����	 �� �� ����� 4���" �	��H	 
�#�� ��� �� . ���� ��G����	
 k$�E:� ��	�	 �� ��� ��HN�� �14  �12 �"��� %�!" �G�� �� 4+l" �� �"�� ��R&�' ��.��. \$�	c�� 
�#�� ��� �� �� [P

��ZD ���H	 
�#�� ��� �� �� ��� ����	 �� �� 4��� �� 4����� mI��4���" ���� ." n���D �� �� ��� %�!" k$�D6P \$� b$�#
%��� A$��? �>�  ��
�&�D �G�fG��8 %�� E+� %��	 � 4'�� k$�E:� o'�� ��� ��HN�� � ���� � �� ��L ��G.  
�#�� ��Bj	

F&'  ��G 6�G E�" ��mI�� �G4:�$ k$�E:� �>� i���$��? �� ��L �"�� ��R&�' � �#l$6 ��R&�' ��ZN�YD ���D ��� �.  
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�#��F&'  ��G �� ��� \�#lp" Kq��D �� 6�G
 ��	�� o'�� � 4�� ���$6 4��G� ����� ��L �'�ED

 �Z�+M�	�� �G�D ��L ���� .F&'  ��G ��� 6� �V�	 �" 6�G
 kG�� o'�� �$�>� �.��' � [P [>] ���" �� �� 4��O�

 ��R&�'�D �"�� 6� �I�� �R&� � �V"P ���D X��	 ��� 6�
 ��� �� `�	�?�&NP �N�M ��� �$ �G�>� �"6 �"��]�!$�  �G

 ���$� 
�#I��D  ����)Emam, 2007(.  %�� E+�
r�	  ���L �� %�DE�G J��ILAI  �����D �� �� ��L5  �	
36 F&' \$� %�� E+� �D� ��� kG�� �.�� �&q�D �� 6�G

 �� ���� ��ZD kG�� ���L �8�� b�? �	 ��VWLAI  ���$�
��R" )Knezevic et al., 1995(.  

 �'�ED �� �>� i���$��?)on-farm seed priming( 
� �� 4�� �R��R	 � � [P �� 4!� 6� K+O �G�>� %P �&���


�&�D  ��D ���� s�SD �? � s�SD A� �.��' ���q ��G
 � ��"�l�I \�ZD `!I ��Y� ��M �� at��D �"�� 

)Harris et al., 2001(.  ���O 6� a? ��� A$��? ��G�>�
I �#l� �� \#:�8 ����#�� �%P �? �� � ��6 �"��] �	��6 ���

g$�� ��G�>� \$� 6� K.�q %�G��8 ��  \�' �� � �#V� � �	
�D 
��"� �	 4I���R$ 
�q ��$>? . �� �Y$��� \��W u��	

�T$� 4�ZO�D �#I��� 
�� � �#l$6 v��N  %�G��8 �� ��
�D ��� A$��? ��G�>� 6� K.�q  �G�)Duman, 2006( .

��� ��+B� \��f�G  ��� ��� ��G�>� 6� ���H#�� �� 4��
�D �>wD E$� �.��' �� ���!p� ��+V� �� �fG��8 ���� �"��	

 �� ��R&�' � �G� k$�E:�)Welch, 1986( . � a$�G
 %���R�G)Harris et al., 2002(  =��E8�"���  ��

�>� 6� ���H#����G � A$��? �.�� `$ 
�&�D �� ��L ��
 6� ���H#�� �� �l$��D �� ���� ��� � ����I ������ ���.

���� 6���!� ���� ��#�� ���l� ��$EG . � ��� �� ���
���� �$�El� ��Bj	 F&#pD %�G��8 �!$� =�#l8 . \$������

 ����G �� �>� i���$��? `��R	 �� K� `!I ���D k$�E:�
�D ��� ���D � [P [>] � �!$� ��� k$�E:� K�N� �� �"��	

�� ���8 s��M� x��D 6� �$�>��� . �	��q k�" \��f�G
 
6c �$�>� �.��' \�Dj	 � �fG��8 g$�� ��� �� ���

�D �fG��8 ��� ����  ���D g��	 k$�E:� ���� �&�N� �"��	
���� ��R&�' k$�E:� ���#" �� � `!I . �G�>� %�"�l�I ��

 � [P ��
�&�D �GA$E"P 6� ����l� ��$�>� �  � ��� 
�Z: �G

c �$�>� ���D �$E�	 �� n��� \��] ��� ���� 
6
�D ��$��" . �� 6� �"6 �"��] K�' �R�$� y�D �� \$������

�D �#:�8 �� \��] ���#I� �� ��� �$E�	 �$�>� ���D ����
� � �#:�8 ���O ��� 
�q 
��"� ��#!�� 4'�� �� \��] ��

�D ���8 .  
 �fG��8 �� 4+l" ��� A$��? ��G�>� 6� K.�q �fG��8

�A$��? ��� ��G�>� 6� K.�q  Q�I 6� ,�D� � [P [>] ��
u:�D K�N� \��G �� � ���� K�' �	�D  �"��	 ��F&'  ��G

 �� �� ��� �6�]� � ��� �N�� E�" ��Y�D 6�G �V"P 6� � ����"
 ��R&�' k$�E:� ���� ����D %�E�D �� �Y��D KD��'

 ��� ���H#��)Manarifard, 2010( . ��� KS: ���#�� ��
G��8 k��? A� A���	 4&' �� 6� �"�6�� ��p+	 ����D ��

 ��$6 ���l� z�Z	 �� �l$��D �� Q�I4�� . ��D� \$� �B� ��
 ���D ���8 x��	 �R�$� %��� �Q�I 4��M� 6� ���$6 ����D

 r��I J�#�� 6� ����8 ���O ���H#���D ��� . ������ �B� ��
 �fG��8 ��V{ � �"6 �"��] %�D6 ��D ���� A$��? ��G�>�

�Cq�D K��O ��M �� �D kG�� �� ���$ . ��D� \$� �? ��
 ��G�>� 4��� 6� K.�q �'�ED �� �G��8 [�R�� =�#l8

g$�� ��� A$��? �	4�� .�"��] ���� �� �D� \$�  �"6
 o'�� �G�>� \$� �	 4I���R$�D ���  6� z�Z	 AV� ��

���$ k$�E:� �#��M� ��&p	 . ���p+	 s�I �� �� ��"P 6�
D ��N�	 �� �R$�E" �Y��� z�Z	���� E#���#: � �����? ���� 

��V� ��+V� o'�� \$������  x��	 Q�I 4��M� 6� ������
�>� 6� �#:�$ ����#�� %�G��8��G  ��� A$��?�D ��� 

)Chang and Sung, 1990( .  
�N���E	�] � a$��� )Al-Mudaris and Jutzi, 
1999 ( �� ����G ���� 
�&�D 6� ���H#�� �� ��#��� ��V{�

�G��� 6� �R$ A���#? � �Hl: �%e��#�" �.��' 6� �����I�� �
 4'�� � �.�� ��>� A$��? KD�' %���' �� ��R�D �.��' �$

��ZD ��M �� �� %6�� � 
�8��� ��>� �"6 �"��]  ����
 ��H. \$� �*#l+�G � ��� k$�E:���ZD  ����� . \��f�G

 %��� A$��? %�D6 �� %e��#�" �S�' 6� ���H#�� �"��E:�
 o'�� ���>��fG��8 ���� 4$��	  �� �	 4�� ��� K.�q ��G

 ��N�	 ��$��:A$E"P �G��� `�� �"6 �"��] �� K�I� � .
P %���R�G � F$�)Arif et al., 2008(%���R�G � z���: � 
)Farooq et al., 2006( �"��� =��E8 ��  ��� 4'��

 %�G��8 �� 4+l" ��� A$��? %�G��8 �� b"�� � �$�� ���8
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��� �#!�� �G�� . ��>� �� 4+l" �E&� ��� A$��? ��G�>�

�� � h�� XY� mI�� 6� �G��  ���#" `!I ���D g��	
�"��� �����I�� ��	c�� )Faghih Nabi et al., 2010( .

 x��	 ��L �� i���$��? ����	 6� ���" ��R&�' k$�E:�
 � a$�G%���R�G )Harris et al., 2002 (�� =��E8 .

%���R�G � a$�G )Harris et al., 2002 ( �"���" =��E8
�"�ZD �.��' �� A$��? ��  ��R&�' k$�E:� o'�� ��� K|D

 �#l$6 ��L�� . ��C#"��D  ���G��8 4&' �� ���� A$��? %�
��6 �� \$� 6� �	F&'  ��G ��� 6�G�D  ���� �� 4��O� ��

F&'����� �#��� ��#!�� u�:�	 6�G ��G .  
 %e��#�" ��+�� K�N� ��)Salardini, 1996(  ��� �

 ��Q�I  ��G %��$�)Malakouti, 2007( [�p#"� 6� s�G �
� [P �� ��� A$��? %�G��8 �l$��D �A$��? ��G����	  %�G��8

��� ��� � %e��#�" �� ��� A$��? ��>� 6� K.�q . \��f�G
��Bj	 ����� �u���	 \$� 6� �&� s�G  �� %��� A$��?

 
�#�� � A$��? K���#D �B� � �>� %�� E+� ���.�SI
F&'  ��G �I�� �� 6�GmI�� �G �#l$6 ��R&�' � ��� �

 J��� K*��� ��L301 4�� ����.  
  

 � 
�;�G�
 ��  
 ��C�D ��       � �}'�ED �� �>}� %��}� A$��}? �}B� �}����

 
�#��F&'  ��G     mI�}� �%�}� E+}� ���}.�SI �� 6�G
     ���}�8 �}�� 4'�}� �h�}� XY� mI�� 
��� �h�� XY�
 K*��� ��L �� ��#l$6 ��R&�' � g��D �#D �� `!I %6�

 J���301   
�}� �� �!$�D6P1389   �}�6�DP �}'�ED ��- 
�� �&'�� ��*!"�� �6���!� ��R!"�� �!G�T?  ���}. �� ��

 ,�M �N�O �� K$��#��:Q�&�   ��}G    �}� �� �:��}S	 K}D��
    ��}VW �� �>}� %��}� A$��? KD�' %P �� �� ��� ��]� ���R	

 �G�� XY�)A$��? %���( �� A$��? �
�&�D  �}G � ��� ����� �
 
�#�� KD�' � ��� [PF&'  6�G   
�}#�� %��}� XY� �� ��

)w1( 
�#�� ��� `$ �)20  4}��� 6� �Z� 6��( )w2(  ��}� �� �
 
�#��)20  �40 4��� 6� �Z� 6��( )w3(  ���O �ZN�YD ���D
��#:�8.  �B� ��]� 
�' 4&' ��F&'  ��G   E+}� %�}D6 �� 6�G

  �}!$�D6P ,�M �%�� E+� �� ~���D ��H. ���D �� �%��
 �N�O ��Q�&�  ��G �� �:��S	 KD��4     �� �>}� A$��}? ��}��	

�� 
��"� ���R	 �� .�� A$��? ����	 ����     �}� �G�>}� ��}'�ED
 ��D16  4'�}� )Harris et al., 2001(  �� 
�}&�D  �}G �
 ����)6 �}}#�N �� 
�}}8( ��� 4}}C&� �}}� ��� ��HN�}}� �24 

 �.��)35/0   �}#�N �� 
�}8(    �}�#:�8 ���}O �N�}�ZD [P � .
 �� ���� X�Yl	 � `l$� �Ap� KD�� �6�� Q�I ���&�'

 %�E�D �� Q�I k$�D6P b$�#" �� �]�	 �� %P 6� �Z�50  �&��
  � ���� g}+�D 6� %e��#�" ��� ��#RG �� 
�875   �� 
�8�}&��

 ���� \�D6 �� Kt$�	 ��Hl:�?�� g+�D 6� ��Hl: ��� ��#RG
�� . �"e��#�" ��� ����)75   6� %e��}#�" ��#RG �� 
�8 �&��

���� g+�D(  �&q�D �� ��7   �}� �" \$LP K8 k$���? � �8��
�� ���H#�� �'�ED �� Q�� ���. .� �G KD�� ��5  xI

 4!�7  F$�� K.��: �� ��#D75 �#"�� �#D��� � .  A���}	
 k$�D6P \$� �� 4!�78000  �#:�8 �C" �� ��#RG �� �	��

�� .    ��Y}� ��}M �}� �G�>� �A$��? ��G����	 
��'� 6� a?
�� 6� �Z� � `!I     a����}#$� 6� ���H#}�� �}� �"�}H')2  ��

��EG(  ;$��	 ��13  
�}�"� 4��� ���&�' ����I  4}:�8 .  �}�
 �G �&.�:7   �}� ���}��P �"���� =�� �� �'�ED ��� `$ 6�� .

�"��"F&' 6� ��������G F$�� \�� �� 6�G ��L 4��� ��G
 K8 ��V{ �&q�D �� �Z��D �#D `$ ������� 6� ���H#�� �� �

�"�8 � 4:�8 
��"� �" \$LPF&' F&#pD ��G � =���� 6�G
�"�� ��] AG 6� .  ̀ }!I %6� \�}�Z	 ����  %�P �� �� �}V"P �

�"�� \$6�	 %�� `!I 6� a? � ���� ���O .F&' ��}G  6�}G
ED�O �!$� J��I r�	 KD�� ��Y�D \$� �N�� Amarantu

retroflexus L.)(  �$���}}. `}}f�? �)Convolvolus
arvensis L.(��	 ��&� �(Chenopodium album L.)  �
 �!q� %6��)Setaria viridis L.( ���.  

 )1(                         i ni/�ni d�= %�� E+� 4'��  
 �Y��� \$� ��ni  �di  ��� E+� ��G�>� ���Z	 ��	�	 ��

 =���� �� 4��� %�D6 6� 6�� ����� �i  
���#lG . 4H.
 %�� E+� �e�"�)EE( 6�� �� ��� E+� ��>� 4+l" 6� �

� �.�� ���. �� ��� E+� ��>� K� �� %�� E+� 
��VW �
 4��PD� )2002 Ruan et al.,(.  %�D6 ��H.50  �.��

%�� E+� )Farooq et al., 2005( )E50 ( E+� mI�� �
%�� )Farooq et al., 2007( )EI ( �+���D �$6 x���� 6�
�"��:  
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 )2(              
((N / 2)-n )(t - t )i j iE50 = t +i n -nj i

   

c�� �Y��� �� ti �%�� E+� 6� a? 6�� \�N�� tj  \$�IP
 �=���� 6��N �6�� \$�IP �� ��� E+� �$�V" ���Z	 ni 

 �=���� \�N�� �� ��� E+� ��>� ���Z	nj  �Z��	 ���Z	
�>� =���� \$�IP �� ��� E+� �4��.  

  

                             
  

 �+���D ��C�D ��mI�� �G ���� �40  6� �Z� 6��
�"��" 4���  �&.�: �� � �� n��� ������10  ��� `$ 6��

4:�$ �D��� .�"��" ��� �G ��  ���� �G 6� ������5  �� �	��
+���D ���� � 4����� �:��S	 ��M � 
�M h�� XY� �

 ��')h�� 4�lO \$�	 \V?( h��  �G � �� ���8 �6��"�
 �$�� ��75/0 �� [�� )Dwyer et al., 1999:(  

 )4(                         S= L× W× 0.75 )h�� XY�(  
 at�h��  �G� �O��  �G ��D� ��75 �#"�� �]�� ���8

��#:�8 ���O %�P �"�� \$6�	 � .`!I ���D \��Z	 ���� 
�h�� XY� mI�� �K�� 4'�� �h�� XY� mI�� 
���

 x���� 6� � ���8 ��� 4'�� � mN�I E#���#:5  �	8 
 ���H#���� )Karimi and�Azizi, 1997(:  

 )5(         )TDM= Expa+ bx+ cx2( K� `!I ���D  
)6(         LAI= Expa'+b'x+c'x2( h�� XY� mI��  

)7(        � ��
�

��
� 	


�
� )t(t

2
LAILAILAD 12

21  

)8(               NAR× LAI CGR= ���8 ��� 4'��  
t : t1 �	 6��8  ��8��t2  �8���� �	 6��a, b, c, a', b', 

c':  �"����8� �c��ZD �$���x : 4��� 6� a? 6��  
� ��) �H��
 )� 8
�'�%� �� I#�
�� *��# �"�J I%
 

)Chowdhry et al., 1999(:  
 )9(                                       100×HI= EY/BY  

 4����� �� ��R$e�N�$E�: �8���� %�D6 ��2  g��D �#D
F$�� 6�  [�l#q� �� � �#�� =�� �� ��� �G �&I�� ��G

��� \�$�? � c�� 6� ����q �#D A�"  � �#l$6 ��R&�' ��G
� �"�� ��R&�' ��DP 4�� .���� a"�$��� �$E�	  6� a? �G

� ��V"P %��� 
�D�" %�D6P ��G��E:� 
�" 6� ���H#�� �SAS  �
MSTAT-C  
��"� �D�"�� 6� �G�����" A�� 4V] ���

EXCEL \�*"��D �l$��D ���� ���D�� ��W %�D6P 6� �G  ��
\R"�����H#�� �.�� b�? 
��#q� XY� �� ��.  

  
M<� � N���+  

%�� E+� ���.�SI  
�"# �$% "(

 � I	�% : �� �G �� �>� %��� A$��? �B�

 �� 4H. �.�� `$ 
��#q� XY���ZD  ��� ��) 
��]1( .
 4'�� \$�	c�� ��� � ���� 
�&�D �� ��� A$��? ��G����	

 ��#��� �� %�� E+�) 
��]3(  ���� 
�&�D ����	 �
 ��� d�S#I� ��I �� �� %�� E+� �.�� \$�#!��) 
��]

3( . A$��? ��G�>� �� �"6 �"��] g$�l	 4&' �&� ��M ��
 ����D  �"��	���" A$E"P 4�N�Z: k$�E:� 6� �$E�	 ��G
����� �� �#l$6 �e�"� XY� k$�E:� �6��DP �HNP K|D ��

 ����D k$�E:� �N�OATP E#�� k$�E:� �RNA� DNA  �
������#�D ��R&�' ���	�� 
�q \�' �� � ���Z	 k$�E:�  �G

���� )Afzal et al., 2002.( �c� � %�D�6�8 )Guzaman 
and Olave, 2006( �E8 �� �>� %��� A$��? �"��� =�


�&�D �"��] 4'�� ����#�" ��G ��� k$�E:� �� �"6 . k$�E:�
�"��] 4'���>� �� �"6��G ���  =��E8 i���$��? �B� ��
 4�� ���)Harris et al., 2001, 2002( . \��f�G

 ��G�>� %��� A$��? ���� %e��#�" �S�' 6� ���H#�� �"��E:�
�fG��8 ���� 4$��	 o'��  �� �	 4�� ��� K.�q ��G

A$E"P ��N�	 ��$P�: �"��] �� K�I� ��G ��� `�� �"6. 
�"��] �.�� k$�E:�i���$��? �B� �� �"6�  k$�E:� 6� ���"

�D z�H	� [P [>] �M �� 4�� �R�N���#D 4�N�Z: � �#:��

�D o'�� �>� �����G �"��] Kq��D v��N 6� ��� A$��? �"6
�>� �� 4+l"��G #:�!�? �G���  ����� �	)Basra et al., 

2003( .  

 )3(  
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��]1-  J��� K*��� ��L %�� E+� �� x+	�D ��H. a"�$��� �$E�	301  

Table 1. Analysis of variance for traits associated with the emergence of maize (SC301) 
��Z��D \�*"��D       Mean Square     

%�� E+� mI��  
Emergence 

Index

 �	 %�D650%%�� E+�  
Time taken 50% 

Emergence�

%�� E+� �e�"� 
Emergence 

Energy

%�� E+� �.�� 
Emergence 
percentage 

%�� E+� 4'��
Emergence 

rate�

���6P �]��  
df 

���w	 g���D  
Source of 
variation 

0.028 ns 0.018 ns 0.008 ns 2.33 ns 0.00005 ns 2 ���R	  Replication�

0.43* 1.15** 150.26**361.06** 0.0017** 3 A$��?       Priming�

0.048 0.004 0.39 0.92 0.00006 6 �YI            Error�

5.77 1.07 3.03 1.58 5.98  
�����w	 �$�� )%(  
�CV (%)  

ns��ZD ��� ���.                                                                                                                        ns Non significant  
** ��ZD 
��#q� XY� �� ���1     .%                                                                         ** Significant at 1% level of probability.  

  

  
 
��]2- mI�� � ��H. �I�� a"�$��� �$E�	  ��� ��G��  J��� K*��� ��L301�

Table 2. Analysis of variance of some traits and growth indices of maize (SC301)  
  

  ��Z��D \�*"��D         Mean Square 

���w	 g���D�
S.O.V�

���6P �]���
df�

 mI�� �|���q
h�� XY��

Max. LAI 

 4'�� �|���q
����

Max. CGR 

%6� �|���q
K� `!I�

Max. TDW 

XY� 
���
h���

LAD

�#l$6 ��R&�'�
Biological yield

�"�� ��R&�'  
Grain yield  

4����� mI���
Harvest 
Index�

	���R  
Replication�

2 ns 0.052 66.28* 28358.92* 751.62 ns 14932.94ns 3676.61ns 0.227ns 

�$��?i��  
Priming�

3 0.058 ns 67.51** 148546.95** 1709.10 ns **11007588.64 2513175.31** 318.57** 

6�G F&' 
�#���
Weed control�

2 0.08ns 107.53** 186691.14** 5699.11*  **12967564.33 4593009.74**  144.57** 

�$��?i��× 
�#���

)P×WC(�
6 0.5 ns 23.84 ns 22321.15** 627.34 ns 1011884.9** 409132.85** 

 23.51** 

�YIk$�D6P �  
Error�

22 0.34 12.85 5156.71 1378.13 43026.5 35809.29 3.51 

�����w	 �$�� (%)  
 CV (%)�

 5.59 19.65 9.20 19.71 1.44 2.83 3.60 
ns��ZD ��� ���.                                                                                                                                        ns Non significant  
*  �** D ��	�	 ����Z
��#q� XY� �� ��� 5 %� 1     .%                                 *, ** Significant at 5% and 1% levels of probability, respectively. 

  
 
��]3-  J��� K*��� ��L ��H. �I�� �� �>� %��� A$��? �B� \�*"��D �l$��D301  

Table 3. Mean comparison of seed priming on some traits of maize (SC301) 

���8 ��� 4'�� �|���q 
)D �#D �� 
�86�� �� g��( 

Max. CGR�

 %�� E+� mI��)�.��( 
Emergence 

 index�

 %�D6 ��D50  �.��
%�� E+� )6��(  

Time taken 50% 
emergence�

 %�� E+� �e�"�)�.��(  
Emergence energy�

%�� E+� �.���
Emergence 
percentage�

%�� E+� 4'��  
Emergence 

rate 

����	  
Treatment�

16.57 b 3.83 b 6.43 a 14.04 d 49.5 d c 0.11 P1 
18.99 ab 4.31 a 5.82 b 17.91 c 73.1 a 0.15a P2 
21.76 a 3.51 b 5.12 c 30.59 a 66.5 b 0.16a P3 
15.63 b 3.50 b 5.81 b 20.21 b 53.7 c 0.13b P4 

P4, P3, P2, P1  ����	�	 �$��? %���� i�� �$��?i�� 
�&�D ��[P � ��� ����� ��G .�� ���!D s��q ��ZD s�#I� 
�' ���G� %�!" %�#� �G  ���
XY� �� 
��#q� 4�� �.�� b�?.  

P1, P2, P3 and P4 non priming, priming with urea, zinc and water, respectively. Similar letters in each column 
indicate no significant difference at 5% level of probability. 
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 �"# �$% �D�+�)EE( �� ���) !50  �$% "(



�"#�)E50( �"# �$% *��# � )EI( : 4H. �� ��
�6��"� ��? �B� ���L ��G�>� %�� E+� 6� ��� ���8�$i�� 
��ZD  ������ . 
��] �� �]�	 ��3  
�&�D �� %��� A$��?

4��� %�� E+� �e�"� �� �V]�	 K��O ��Bj	 ����  ��
 ����	 \$� �� ~���D %�� E+� �e�"� \$�	c�� �� ���M

��� . %�� E+� s�. �� �"�D6 \$�#!��50 �>� �.����G 
 ��� �G�� ����	 �� �� ��L) 
��]3( .\$� �� �]�	 ���� 

E] �G��P ��>� i���$��? �&� s�G$ �G�>� �4�� ����$� 6� 
 
�� �&q�D �G�>�)[P �R$E�: [>](  
�� �) n���

�G��O E�N����G � �$�������� ��G��$��:( �"��] �� �"6
 �� 4!?�D��"��>8 �"��] 
�� �&q�D �� ���� 6� �N� �"6

)�!$� ��� � \��] x��	 ��O s�SD�W( �D 6�� ��"�D 
)Bradford, 1995( .\$�������  �� ��� A$��? ��G�>�

�"��] 
�� � 
�� �&q�D�#��>8 �� 4!? �� �"6 6� �Z� ��"�
�D %�� E+� s�. �� ��#�� %�D6 4��� ���� . � z���:

 %���R�G)Farooq et al., 2007(  `��R	 �� �"��� %���
 %�D6 � �"6 �"��] n��� %�D6 �b"�� �� �>� i���$��?50 

E+� �.�� ��� kG�� �G�� �� �l$��D �� �� %�� .
 �.�� ��+V� o'�� �i���$��? �� �"��� =��E8 \��f�G
�� %�� E+� mI�� � %�� E+� �e�"� ��"6 �"��] .

�"��] �.��  %�� E+� mI�� � %�� E+� �e�"� ��"6
 E+� ��G ��"���6�� =���	 �$ \��] ��+V� �� �$�� �	c��

 ��� [�l�D %��)Yamauchi and Winn., 1996(. 
 ���� 
�&�D �� A$��? ����	 �� %�� E+� mI�� �|���q

 �� ��G�!D) 
��]3( .  
*��# ��"#
 �  

1-  Q�� RH% *��#)LAI(: AG�� � A$��? k��
 
�#��F&'  6�G h�� XY� mI�� �|���q ����ZD  ���

 �!") 
��]2( . %���R�G � %��+N�M���)Aboutalebian et
al., 2007(  =��E8�"���  o'�� ���� �� i���$��? ����

 k$�E:� ��"P 4&' � ��� 
��8 h�� XY� mI�� k$�E:�
�"��� %��� ��� ��N�	 ��G ���? ���Z	 . � �D��� \��f�G

 �"��"��)Sharma and Bandana., 2003(  �"���" =��E8
 k$�E:� o'�� A$E��D ���#�" �� 
��8 ��G�>� A$��? ��

 h�� XY��� . KR�1 �� \$� �*"��� ����D �� 4LAI  ��

 %��� `W�� � A� K�N� �� ���8 ��� ��N�� Kq��Dh��  �G �
� �4�� A� �G��8 k��? %��+" KD�� ��� �� b$��	 �� �N

h�� k$�E:� �  ����8 ��GLAI  �� � �#:�$ k$�E:� E�"
�D ��I �|���q �D 4��B �	�D �	 4N�q \$� �� � ���  ��"�D

h�� =E$� � ���8 %�� ��? �� �D� G ��LAI  kG�� E�"
�D ���$.  

2-  8��B "#
 I	�%)CGR(: �$��? ���� �B�i��  �
 
�#��F&'  6�G ��� 4'�� �|���q ����ZD  ��� ���

) 
��]2( .�$��? ����	 �� ���8 ��� 4'�� \$�	c��i�� 
��HN�� 
�&�D �� ���)76/21 6�� �� g��D �#D �� 
�8( 

�� 
�&�D �� A$��? ����	 �� �� �� ��G�!D ��)99/18  
�8
6�� �� g��D �#D ��( 4���" �	��H	 . 
�&�D �� A$��? ����	

��HN�� k$�E:� ���7/27  
�&�D �� A$��? ����	 � ��.��
 
��ZD �!$�E:� ����6/14  %�!" �G�� �� 4+l"�� �.��

 �"���) 
��]3( . ��� 4'�� k$�E:� ���� ���!D b$�#"
%���R�G � z���: x��	 ���8)Farooq et al., 2008(  ��

4�� ��� =��E8 
��8 �>� i���$��? . \��f�G)Farooq 
et al., 2009(  =��E8 b"�� ���8 ���� �� ���!D b$�#"

���� �"� .) 
��]4( `$ �� 4�� �&YD \$� �8 %��� ���
F&' 
�#�� �� ��L ��� 4'�� �6�G38 �� � �.�� ���
F&' 
�#�� 6�G7/28  �G�� �� 4+l" �.��)
�#�� 
�' 

F&'��G6�G( ��� k$�E:� . ����D � ���8 ��� 4'�� \��
h�� x��	 ��� [>] k��	 A��#lD �Y��� ���8 `$ ��G

 �� ��� KS: ��V#"� � ��#�� �� �� ���M �� ����� ��]�
 4:�$�� XY� %��� A� � �G��8 k��? %��+" KD�� K�N�

 k��	 �����)h�� �G(  ����D � ��� �#�� `!I ���D ��N�	
� 4'�� � ���8 g$�� ��� �� �D� ���� A� AG ���8 ��

 k$�E:� ���8 ��� 4'�� � k��	 [>] �h�� XY� k$�E:�
 4:�$) KR�2(.  

3-  RH% "?�� 

 1� ST� �)�)TDW(:  ���B�
�$��? ����i��  
�#�� �F&'  6�GAG �� � �� A$��? k��

 
�#��F&'  6�G XY� �� K� `!I %6� �|���q ��
 �.�� `$ 
��#q���ZD  ��� ��) 
��]2( . 
��] ��5 

 ��G�!D�D ��� ��HN�� 
�&�D �� A$��? ��G����	 �� ��� 
� `$ F&' 
�#�� ���  6�G)76 /1086 g��D�#D �� 
�8(  �

��HN�� 
�&�D �� A$��? ��� � �� F&' 
�#�� ���  6�G
)1080  
�8g��D�#D ��( �� K� `!I %6� \$�	c��
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���� 
�&�D �� A$��? ��G����	 �� �� ��##��� � ��  ���

 � 
�#���� � `$ �� [P F&' 
�#�� ���  �C" 6� �	��H	 6�G
��#���" ���DP .Z��	 ���8 `!I %6� k��	 %�E�D 6� �

 k��	 %�E�D �:�M 6� � 4�� ��� ���� 
�M �� ��� [>]
 XY� mI�� �� KD�� �*#l� ���8 �&��� �� ��� [>]

���8 k��? r�	 ��� � h�� ����.  u���	 \$� ��E�"  �� ��
 
�#�� � A$��?F&'  6�G ���8 h�� XY� mI�� %�E�D

 4:�$ k$�E:� ��L) 
��]5(�  ��C#"��D  ��� %6� ��
 ���$ k$�E:� E�" �	�� K� `!I) KR�3( . ���D k$�E:�

� 
��8 K� `!I � ��� � [P �� �>� i���$��? �&���
x��	 %���R�G � a$�G )Harris et al., 2001(  E�"

�� =��E8 .k$�E:�  x��	 ��� s�SD �� 4H. \$�
4�� ��� =��E8 E�" �*$� %����D )Malakouti, 2007( .

F&' 4��O� �H�D ��Bj	  ��L �� �Z��	 `!I ���D �� 6�G
 x��	)Saberali et al., 2006( 4�� ��� =��E8.  
4-  )� "V� Q�� RH% *��# 7��
8  �B��)LAD(: 

 � �#��� ���8 ��R&�' �� ����#lD ��Bj	 h�� XY� 
���
 ��"P 4�N�Z: ��D � ���� 
�M � h�� XY� =�#l8 %�E�D

�D %�!"  �G�)Manarifard, 2010(. � ���� �B� 
�#�
F&' 
��#q� XY� �� 6�G5 ��ZD 4H. \$� �� �.�� ���

 ��) 
��]2( . 
�#�� �� h�� XY� mI�� 
���
F&' ��G 6�G)�� � `$
�#�� ���( ���M �� 4:�$ k$�E:� ��

��F&' 
�#�� ��� �� ��L h�� XY� mI�� 
��� �6�G
9/23  k$�E:� \��f�G ���� k$�E:� �.��22  \$� ��.��

� `$ �� 4H.F&' 
�#�� ��� 6�G � �DP 4��) 
��]4( .
 KI��	F&'  ��G �$�>� �.��' ��G��: kG�� \�� 6�G

)%e��#�" �T$� ��(  � J���6 ���? �]�D �Q�I �� ��]�D
 =E$�h��  �G)h�� XY� 
��� kG��( h�� �T$� ��  ��G

 ���8 ���$�?�D ��� )Chaab et al., 2009( .  
��/�) 
�-�.	 : ���B� �4H. \$� �� K���#D � �&.�

XY� �� 
��#q�  `$ �.����ZD  ��� �"��) 
��]2( .
 
�#�� ��� `$ �� ���� ����	F&'  6�G ��R&�' \$�#!��

���� ����	 �� �� 4��� �� �#l$6  � �	��H	 
�#�� ��� ��
4���". %P 6� �Z�� ��HN�� ����	  ���O 
�#�� ��� `$ �� ���

��� ��G����	 �� �� 4:�8  �
�#�� ����� [P �  � ��� `$
 �	��H	 
�#�� 4���") 
��]5(.  %���R�G � a$�G

)Harris et al., 2002(  =��E8�"���  �.��' �� A$��? ��

k$�E:� o'�� ��� K|D �"�ZD  ��L �#l$6 ��R&�'��. 
%���R�G � �&' )Ali et al., 2008(  �� �"��� =��E8

� � ��� �>wD E$� �.��' �� ��L � 
��8 ��>� i���$��? ��
 ��EG %6� � �"�� ��R&�' ��#l$6 ��R&�' k$�E:� �]�D

 �"���� . ��� 
�&�D s�SD �� �#l$6 ��R&�' k$�E:�
 �G�� ����	 �� 4+l"�D  �"��	 4C&� k$�E:� 4&' ��

 � 6��l����� ������? 
�"��Hl: 4�N�Z: k$�E:� �K�:��&�
 �� A$�� g��	 kG�� �6��l����� ��Hl: �� 6�N�+$�

4:�� 8 ��G �G��)Romheld and Marschne, 1991(  �
 ��� �S�' ���q �� ����D �.��' [>] �$���� k$�E:�

 ����)Malakouti, 2008( . �� A$��? �� �&.� 4$ED

�&�D �G 4�� \$� [P �� �l$��D �� ��� ��HN�� � ���� �

[P �� A$��? �� �#l$6 ��R&�' ��  � 
�#�� ��� ��F&'  6�G
�#�� ��� `$ �6��"� �� 
F&'  6�G 
�&�D �� A$��? ��

 �� A$��? �� 
�#�� ��� `$ 6� �#�� �#q � ��� ��HN��
4�� ���� ���� 
�&�D .  

�+�
 
�-�.	:  
��] ��2 �D ��G�!D ���B� �� ���
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�#�� ���F&'  6�G) ��R&�' �� ��	�	 ��8/7467  �
7545 ��#RG �� 
�8�&��(  �"�� ��R&�' \$�#!�� �����

��� ��HN�� ��G����	 �� �� �"���  � ��� �� � 
�#�� 
�'
�G�� � 
�#��  ���ZD ���H	 
�#�� ��� ����#���" ����  �

 
�#�� 
�' ��G����	 ��G K� ��F&'  ��G E] �� �6�G
 ��� ��HN�� �� ��� A$��? ����	)3/6760  �� 
�8�&��

��#RG( ��#��� �� �"�� ��R&�' %�E�D \$�#�� �) 
��]5( .
��HN�� 
�&�D �� ��L �>� A$��? ��  �� \$� %��� ����

F&' �D ���� 
�#�� %P 6�G �6��"� �� ���R&�' %��	
�>��G� F&' ��� �� �� ��!" A$��? %P 6�G ���� 
�#�� �G

� ����P 4�� .�D �C" �� �� ��L �>� %��� A$��? ���
 ��� ��HN���D  �"��	 ���L �#��O� %��	 k$�E:� u$�M 6�

 4N�I�F&'  ��G 
�#�� ��$EG ���#" �� � 6�G �V"P ��
�G� kG�� .���	�	 \$� �� 
�&�D 6� ���H#�� � ���� ��G

��HN�� ��$E8 �������D ��G 4V] �[P �� 4+l" ��	
%��� A$��? ��#lG .� %e��#�" �.��' %���' �� ��� �.��' 
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 6� ����� �$�>� �.��' ��$��: �M �� ��$6 
��#q� �� ��


�&� 6� %��� A$��?�D 4!" r��I �� �>� \��] ��G��� .
� b$�#" �� ���#" \$� � � %��+N�M��� x��	 ��DP 4��

%���R�G )Aboutalebian et al., 2004(  
��8 ���D ��
���� 4���YD .G � a$�G %���R�)Harris et al., 2001, 

2002( �>� %��� A$��? �"��� =��E8 ��HN�� �� �'�ED �� 
 %�E�D �� ��R&�' k$�E:� o'�� ���16  � 
��8 �� �.��

26 �� ��L �� �.��.  

I#�
�� *��# : �� K���#D � �&.� ���B� u���	 \$� ��
 XY�5 % 4H. \$� ����ZD  ����"��� ) 
��]2(. ���M �� 

 [P �� 4��� �� 4����� mI�� \$�	c�� 
�#�� ��� �� ��
��ZD ���H	 
�#�� ��� �� �� ��� ����	 �� �� 4���" ���� 

) 
��]5( . �� i���$��? ����	 �� 4����� mI�� k$�E:�
 %���R�G � %��+N�M��� x��	 
��8 �� �Y�D [P

)Aboutalebian et al., 2007( E�" 4�� ��� =��E8.  
� b$�#" �� �]�	 ���D �u���	 \$  ���H#�� �� 4H8 %��	

 6�
�&�D �G ��� ��HN�� � ���� ��D  �"��	 
�#�� ���� ��
F&'  ��G k$�E:� o'�� �V]�	 K��O ���. �� 6�G

mI�� �G �� ���!D x$��� �� ��L �#l$6 ��R&�' � ��� �
��� ���q k$�D6P x$���.  

.�
  

 
��]4-  
�#�� �B� \�*"��D �l$��DF&'  ��G�q �� 6�G �|��
 J��� K*��� ��L h�� XY� mI�� 
��� � ��� 4'��301�

Table 4. Mean comparison of weed control on 
maximum crop growth rate and leaf area duration of 

maize (SC301) 

����	 
Treatment 

���8 ��� 4'�� �|���q�
CGRmax 

(6�� �� g��D�#D �� 
�8) 

h�� XY� 
��� 
LAD 

( XY� mI�� 6�� �� h�� ) 
W1 15.53b 163.8b 
W2 21.45a 199.39a 
W3 20a 202.29a 

W3 ,W2 ,W1  
�#�� ��� �� � `$ �
�#�� 
�' ��	�	 ��F&'  ��G
 6�G�D���� . s�#I� 
�' %�#� �G �� ���!D s��q��ZD  ��� ��
XY� 
��#q� 5% �D %�!" ���G�.   

W1, W2 and W3 are non weeding, once weed 
control and double weed control, respectively. 
Similar letters in each column indicate no significant 
difference in the level of five percent. 

  
  
  

 
��]5- �$��? K���#D �B� \�*"��D �l$��Di�� ×  
�#��F&'  ��G J��� K*��� ��L ��H. �I�� �� 6�G301�
Table 5. Mean comparison of priming × weed control interaction on some traits in maize (SC301) 

����	 
Treatment 

h�� XY� mI�� �|���q 
LAImax 

K� `!I %6� �|���q 
TDWmax 

(g��D �#D �� 
�8) 

�#l$6 ��R&�' 
Biological yield 
(��#RG �� 
�8�&��) 

�"�� ��R&�' 
Grain yield 

(��#RG �� 
�8�&��) 

4����� mI�� 
Harvest Index 

(�.��) 
P1w1 2.71b 502.5f 11367h 5686.6d 50.33def 
P1w2 3.34a 599.6ef 13922ef 6544.2bc 47.22ef 
P1w3 3.37a 697.8c-f 13230g 6779ab 52.04cde 
P2w1 3.07ab 651.4c-f 14499de 5536.5d 38.40g 
P2w2 3.27ab 823.2b-e 16593a 7467.8a 45.18f 
P2w3 3.48a 979.3ab 16000abc 7545a 50.05def 
P3w1 3.20ab 752.2b-e 13699fg 6760.3ab 53.48cd 
P3w2 3.38a 1086.7a 15883b 7389.3a 55.86bcd 
P3w3 3.44a 1080a 15308bc 6768ab 59.75ab 
P4w1 3.65a 636.9def 13201g 5743cd 56.60abc 
P4w2 3.30a 890.2abc 14757cd 6177bcd 52.89de 
P4w3 3.56a 864.3a-d 175709bc 6351bcd 62.10a 

P1 �P2 �P3  �P4 
�&�D �� A$��? �A$��? %��� ��	�	 ��� [P � ��� ����� ��G W1 �W2  �W3  
�#�� ��� �� � `$ �
�#�� 
�' ��	�	 ��F&'  ��G
 6�G4�� . s�#I� 
�' ���G� %�!" %�#� �G �� ���!D s��q��ZD  ��� XY� ��5% 4��.  

P1, P2, P3 and P4 are non priming, priming with urea, zinc solutions and water, respectively, and W1, W2 and 
W3  are non weeding, once and double weed control, respectively. Similar letters in each column indicate no 
significant difference in the level of five percent. 
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Figure 1. Changes trend of maize SC301 leaf area index under different treatments: A) Non weeding, B) Once 
weed control, C) Double weed control.  
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 LAI= Exp(-1.58+0.08x -0.0007x2)

 LAI= Exp(-3. 29+0.13x -0.0010x2)  

 LAI= Exp(-0.99+0.06x -0.0005x2)  

 LAI= Exp(-0.83+0.06x -0.0005x2)

 LAI= Exp(-0.70+0.06x -0.0004x2)
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 LAI= Exp(-0.98+0.06x -0.0005x2)

 LAI= Exp(-0.54+0.05x -0.0004x2)

 LAI= Exp(-1. 57+0.08x -0.0006x2)  
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Figure 2. Changes trend of maize SC301 growth rate under different treatments: A) Non weeding, B) Once weed 
control, C) Double weed control.  
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Figure 3. Changes trend of maize SC301 total dry weight under different treatments: A) Non weeding, B) Once 
weed control, C) Double weed control.  
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Abstract

To investigate the effects of on-farm seed priming and weed control on some traits in corn (single 
cross 301), an experiment was arranged in a factorial experiment based on randomized complete block 
design with three replications at experimental field of the Bu-Ali Sina University, Hamedan, Iran, in 
2010. Experimental factors included, on-farm seed priming in four levels (non-primed, priming with 
urea solution, priming with zinc sulfate solution and priming with tap water) and weed control in three 
levels (non-weeding, weeding in 20 days after planting and weeding in 20 and 40 days after planting). 
For on-farm priming the seeds were placed for 16 hours in solutions of urea (6 g.l-1), zinc sulfate (0.34 
g.l-1) and tap water, and after surface drying were planted. The results showed that priming with urea 
and zinc sulfate  solutions had highest emergence rate and lowest time to 50 percent emergence (E50) 
using urea solution caused the most emergence percentage and emergence energy. The maximum 
emergence index was observed in urea solution. All treatments compared to non-primed–non weeding 
treatment had higher leaf area index. In other words priming could compensate decreasing effect of 
weeds on leaf area index. Priming treatments with zinc and urea solutions had highest crop growth rate 
and total dry weight (Crop Growth Rate: 21.76 and 18.99 gr.m-2.d-1, respectively), (Total Dry Weight: 
1086.76 and 1080 gr.m-2, respectively). Corn leaf area index duration was not affected by priming, but 
increased under once and double weed control respectively 22% and 23.9%. Crop growth rate increase 
with weed control and priming treatments showed most increase. Urea-once weed control and Zinc 
Sulfate-once weed control treatments had most biological yield. Zinc sulfate and urea treatments 
showed respectively, 14 and 12% higher yield than the control. Generally results showed that 
emergence rate and vigor increased by priming with urea and zinc sulphate solutions, also weed 
control in companion with seed priming increased the studied growth indices and biological yield. 
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