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��FG  
���� ����� ����� ������� ������!� "���#�!� �!$%	 �  &������� '��( �� �)���*� +�!��# �� �,�-.4 5����� 5�4

6�7� ��� ;�< =#�> �� 	 �� �� ����?	 &��� 5�4@�� �< ���A  5�41385 � 1386�D��E �FG�� �� H ��I�* ����� 
DJ K�I�� . ���� &��J ��� � M!F7	 ;�G�Rb117N.O  6�E *� PDJ 5���  ���� +�FG�� 5�4Rb123 +��D.4 �FG�� *� 

 ����Rb136��� ��Q�( M!F7	 ���� P��.4 �� 5��!�R� � @�S���TU �FG�� *� H *� P��V��� +�!��# 100 K�W�7!� �����!�
 X!	 5�!��# Y>� �� �� �� D���� M!F7	 ��D� � P��� ��� N$�� *� Z#�EI) ��DS� DJ� (�!��# K�� �� ��!UCOS16 -��> +

D����W ���> ����� ���� ��)E�� -��> � ��E� .����  ]� � 6�E '�F!FS	 �,�^� P�_)���*� ".� �� ����� ���� 5�4
D���W �!T	 ��)�+��  `!4 �� �� 5��< "���,� *�   *� ��.� 5����� ��DQ	 �4108×4��$� K�W �4 �� @�7�  . ��� ��)� b����

���� �� �!��# c7�R� K�>�� M!F7	 +d�.I� �� ��  �� P�W ��DQ	 � �*� +���� ��A7.e ��U �	�V( 5�	�� =O�� +5����� 5�4
$,� ����� �fQ� �� � M!F7	 ��D� �#�g �� �$,� h!i	�� ��A7.e � D(�� +�)�� j�?� �� �100 Z#�E ��� K�W�7!�

�� �����!� ���W.���� h!� ��  ���� 5����� ���� +P��V��� ���� 5�4 Rb117  �� � ��� ��)� 5�	�� �4���� ���� �� �$,�
!��!��# Y>� +P��V��� ���� K�>�� h ��!UCOS16 ���� 5�4��.!	 ����� �� �� 5��)!� '�V( 5�	�� �_�� Y>� �� �� �$,� 

� +@�.e���� ��) .��� d���� �� �!��# �J��k ��Dg �,���	 +M!F7	 43 D4�J �� �$,� �� @�?S� D(��) ��D� � M!F7	 ��D�
��� (���� ���� +�4���� d���� h!� �� � D4� l��-��Rb117�J�� �!��# d���� �.� ��A7.e �� �� �!mn	 h���)!� + .  

  
�H�� %��� %	7 :�DJ� +�����!� �!$%	 +�!��# K�>������ ��A7.e +��DS  

  
�����1  

�o�� ��DF�k ��Dg �����!� "���#�!� �!$%	 
175��!7!� q	�� P�* h!.R	 h  ��Dg �� ��J79 �� D(��

Y�,!� �� r����  ��� ���E 5�4)Assadi-Rahmani et
al., 2005 .(6�E *� 5��!,�  *� 5���* ��DQ	 5��g +�4

K�!��-�� ��� *� ��� hA.� �� D��,4 ���� 5�4 �!$%	 
�����!�+ 5��W*�� &!#� �� ��� +D�J�� ��J�D� ��o�� '�D> 

P��� �D! �G!S� s���J �� �� ���E  ���>� '�D> *� +D��
 5�	o�� D������E��)Khavazi, 2005.( 5�4��� ������ 

�����!� ���!.!J ���+ h!�� ��� 5o�� &!,��� *� �� �#�g �� +
P��#� D������E�� s!S� 5*�� .	��� �� �� �.T� lF� +P�!W X!

�!$%	 5����� � P�!W h!� D!V� ��,�-.4 5���>�� D���H 
������������������������������������������������������������

*  #�J�K� ��D����:              �t$!E +�t$!E ��t��!E +Yu�t> 5�t� +��tI�* 6    6vt +3202 +  
 ��,tt Dtt� :4514918373P��tt.4 +: 09127413348httV7	 + :02414243312  

"!����A#� �,w: mtaherkhani_2000@yahoo.com

�� �V�� �����!�  �� ��,�-.4 5��� ��4�!W h��	�m^� � D��
5�����+ 5��� �� ����� '�$!��	 �� D��,4 ���T�� 
�!$%	 PD��� �)�� �� �����!� 5�4  ��!�E� �� � P��� &F��� �4

�� �� ���> �4 D�4�.  
��	���� h!� ���>� ����  �� P�W &!A)	 5��� K�!��-�� 5�4

�)�� 5�4 *� � DJ ����� �����4 �� xDe 31G� ���� ���� �Q#�
�7!E ���� �� +y!FS	 h�� ��  '��m� � DJ P��� Z!R)	 �m^�

��Q� -!� Y>� � K�!��-�� ���� &��F��  ��� ���)May & 
Bohlool, 1983 .(���� ���>� '�D> � � D�DO 5�4 ���

Y)U �!��# K�!��-��  �� D���W ZR)� � DJ ����� �7$7�
���� 5��< �� D��J�� �	��V�� ����>� '�D> +5����� 5�4  ��

 &%� �7���e h!�z.4 � ��J�� 5�	�m^� lF� ���� 5�4����
 ��I�� � ���>� '�D> �� +�� ���� �(�?�E� � ���� �$,� ��DQ	

P�W  D���� �.T� '��m� =���� 5D��)Owiredu., 1998 & 
Danso.(   

�  ����� ��	
� ����� �� �����  
���2 ��	!� 2 �>LC "120-109"�!� M��1390�
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����  *� �E��  P�ve +�!��# �� PDJ M!F7	 K�!��-�� ���� 5�4
 lR� �����!� D(�� � ����4 ")E �*� 5�� �� �� 5�!mn	 ��
 -!� �(��e �E�� ]�O l��-�� =O�� +D���� P�!W ����4

�� �� D���W ZR)� � D���W��� kM!F7	  L-75 l��-�� {e�� 
��Dg 100�W �*� �� 5D(��P  � �470 ]�O �� 5D(��

��� PDJ D4�J ��.!	 �� �$,� �����!�� PDJ M!F7	 ��.!	   
L-54 +D4�J ��.!	 �� �$,� 45 ��.!	 �� �$,� � D(��
200 +���A4 �� P��� K�W�7!�32 �� �����!� ]�O l��-�� D(��

 ��� ��J��)Yahya-Abadi et al., 2008( . &!A)	 ����� ��
���� s��	 P�W  5����� 5�4Bradyrhizobium japonicum 

6�E �� +���� �� ���� �E�� �� DJ ZR)� ���� �#��� 5�4   5�4
���Q� @�7S� �� PDJ l���*� c7�R� 5�4+ ����>� '�D> 

 D���� '��V��)Berg & Logenachan, 1988( . ���	
P�W ���� 5D��  r�7R� "� � 5����� c7�R� 5�4 5��I	

5���� �� ���� Y>� �� �� K�!��-����� �� D���W ZR)� � DJ 
���� P�W ���	 |�S# *� 5����� 5�4  �� ��� +D���� ���)� ���*

 +P�!W �� P�W �*� � ��DQ	 +P�W &!A)	 ���* ��� *� ����
K�D�� DJ� � �)�� �Q��	 D���� �	�� P�!W �� �����!� N.I	 � �4 .

P�W 5��� 5��)!� &!,��� ���� K�>�� *� �A� h!�z.4  5D��
�	��*� ��� D!#�	 -!� 5��)!� P�W ��DQ	 � ��� ��)� ��E * . h��

Y>�+�.,> �� �� 5��)!� �����!�   N.O �)�� � ����4 5�4
 �J�� �_�� Y>� �� �$,� �� 5��)!� DJ� � P���)Bailay, 

1988( . K�>�� � �4�!W Y���	 +������!� ��� '��m� h!!Q	 �TO
������ ��� ��)� �� ���W '��( �)���*� +���� +������!� ��� 

P�W �� l4�� ���� c7�R� K�>�� �� �� �4�  D4�)Zhengqi & 
Mackenize, 1992( . ���� ��TU ����� b���� 5�����

5����  +}�� �� ���� h�o "� � -��!7�� Y>� 5�� �� K�!��-��
 ���� �� ��� ��)�Highstick���� ���� �� �$,�  ��� *� �4� ��

P�W D�� �����!� �!$%	 � 5 ��� �����E�� 5��)!�)Yadegari
et al., 2005 .(h�� |�S# ��  ����� �� P�D��E �FG�� ��

=G>*� �A� ����e �� +��I�*  ��)� MG� �� �!��# D!#�	 5�4
�� ��� 5���* ����F� ��o�� � DJ�� h!�n	 �TO ������!� 

���~ 5�4*�!��� j�?� �FG�� �� @�?S� h�� �  h���� +���W
�� �TO 5��A4�����-4 l4  � N���� ��v� �Vg +�4

s!S�  "��	����� @�?S� h�� 5��� D!#�	 l��-�� � �,�*
�� ��� �� 5���� 5��� +�FG��  �� -!� y!FS	 h�� � D!��

���W K�I�� �FG�� �� ��� h!#�� 5��� +j�D4� h!.4 5�����.  
  

 
 

N�� � ���� 	7  
 l���*� h�� �� �< �e��* @��1385 � 1386 &S� �� 

e�-�k P�D��E ��!�� �Q�( � �)� �	�F!FS	 �� 1574 ��� 
���� MG� *� d�V	�� DJ K�I�� .�.!� �FG�� Y!7>�  ")E  

)Semi Arid ( � �WD���� h!_��!� ���!#�� �FG�� h��
298�7!�  ����� DJ�� . '�)���*� '��( �� l���*� h��

6�7� ��� ;�< =#�> �� &�������  �� �� ����?	 &��� 5�4
I�� ���A	DJ K� . �� ��� � M!F7	 ;�G�l�J D���� '��$e MG� 

*� : ��� ��D� � M!F7	 ��D�)D4�J( ���� +Rb117 N.O  5���
6�E *� PDJ �FG�� 5�4 ���� +Rb123+��D.4 �FG�� *�  ���� 

Rb136@�S���TU �FG�� *�  � 5��!�R���� P��.4 �� k M!F7	 
 *� P��V��� � h!��-�� K�� �� �!��# P��� ��Q�(100 K�W�7!�

P��� ��� N$�� *� ���A4 �� Z#�E �����!�.  5*���DO 5���
@�� +5����� ���*� 5��O� *� &$> jv~ d��J �7g�� ��   +5D��

P�W �!��# d��-� *� P*�D�� �� ���4�� �	 "� �7!�   ]�R��� ���D�DJ 
�)!J j�� �� � PDJ �DO �z!> s��	 +�)�� �� P��.4 �  +5�

�.Q� ]� �� ��� h�D�UD�DJ P��� �)�,J �# .DQ� �7g�� ��+ 
P�W  @���	� �� �495 %'D� �� 5 �	 10 b� 5��� ��� � �!��m 

 P�!O ���7� �� �F!>�HgCl2 2/0 � D�D���W ���VeD� D(��
�� *� �+&����� �GF� ]� �� �$	�� b� +D�DJ P��� �)�,J  .

P�W  +�GF� ]� P�G> "� P��.4 �� � &F��� ��!U ���4 �� �4
���DJ �# �vD�.��# �� ��� PDJ ���VeD� �� *� 5��DF� + 

��J����PDJ  �)� s!S� 5�� �� � 1YMB) 5� &��J  Y!���
'�V,� ����D!45/0 Y�-!�� '�V#�� +1/0 Y�D� D��7� +1/0 +

@��!���10��?e � H �.R� 5/0�GF� ]� ��!# "� �� K�W�pH 
s!S� �� Y!��	 +5���De 7 (DJ &F���D�) Beck et al,
1993 .( �� �)� &����� s���J �� �)!J ����� DJ K�I�� 

DJ ����W ��� �� ���A	 ��TU ���.� �4 5��� .�#�#  5�4
�)� P��� 5��� �� PDJ 25 �	 28 ����� �O��  &E�� ���W

D�DJ P��� ���> ��V4 "� 'D� �� ��	���A�� . +'D� h�� *� �
����  D�DJ �4�� ���D!V� 5�4 .��� �.7e 
�� 5-!�� 
K�W  ��O� �� DJ P��V��� ������J 5��� �V�� � �$%�

5����� K�W 5�4 ���� �_��!� �V��  ��� ��� ���� 5�4 . ��7q� "�
���VeD� ��# s��	  s!S� 5�� �� +�)!J ���� ���.� *� PDJ

YMA5�� ����  DJ �)� ��� s���J �S	 +l�� . ��
*� � ���T��� �	 "� Z#�E ��7q� +*��  �� PDJ �� ���D . h��

"	 �	 DJ ���A	 �$	�� h�D�U 5��� ���  }��R��� 5����� ��7�
D���W. h!�z.4 ���� K�>��  P��V���) X!	I (*� D���� '��$e :

������������������������������������������������������������
1. Yeast Manitol Broth 
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 ��!UCOS16��)E�� -��> � ��E� -��> + . �4 �� h�������
�)���*� 6�7� +K�>�� � M!F7	 ;�G� =!��	 *� 18 �� � '�� 

 d�.I�54DJ ��I�� �)���*� Dg��  .  
�� 5��� �W �*� � ��DQ	 ����� ���P&!A)	   5�� �� PDJ

k)�� ���* �� +�e�-� 5��!�� *� � *�� �� +�!��# 50 D(��
���.� �� K�D>� �4D7W  �� ����?	 ��< �� �	�� ��TU *� 5�����

 P��.4064/0 =QA���� ) ��e � @�< +y.e ��40�����  ��� (
DJ �	�� �4 j��<� 6�E YIg .�)�,J *� � ��DQ	 +6�E 5

P�W &!A)	 @�Q� 5�4  h!�z.4 � DJ P��.J �)�� 5�� �� PDJ
P�W ")E �*�  y!>� 5�*��	 �� �4) �>� ��001/0K�W ( h!!Q	

D���W . ��DQ	20 �J���� ����?	 '��( �� �	�� �� *� �� ���
 �����!� ��7~ h!!Q	 5��� +D���� PDJ) �� h!i	�� ��-!�

���� (��W @���� P�_)���*� �� D� @�D7I� 
�� �� ��
P*�D�� DJ 5�!W .���.� 5�4 ��< �� �#�.Q� ]� �� �D��� +�4�!W 

 �)�,J &��� P����GF� ]� �� ��� � PDJ+]�   �)�
���.� DQ� � D�D���W � &E�� �� �4 �� � P��� ���> ��� P�_��

 'D�485��� �� �� �� �e��60����� �O��  � ��J�� �_� ���W
!�� P�_��� ".� �� DQ��� ]�  "#� *� � P��.� ��� �� �4

Y!� �7!� D���W ��-I	 5��� P���� �	 P��� ��$e 5��� . �!7�
���.�  Yf4 ]�<�� Yf4 
�� �� +PDJ ]�!�� �4�!W 5�4

��?e �� �����!� ��-!� � D�D���WHYf4   
�� �� PDJ
 "!	���	q� P�_��� *� P��V��� �� � �!GF	 *� DQ� ��!����!	

P*�D�� @�DI� �!WDJ 5.P*�D�� 5���   &� �����!� 5�!W
�!$%	  
�� *� +PDJ N- difference&�DQ	 PDJ DJ P��V��� 

)Assadi Rahmani et al., 2005( .�)� K�_#�!~ P�!W  PDJ
��� '�� +�e�-� '���I� �� .  

  
N2fixed = (Nleg-Nnonfix)+(Soil Nleg-Soil Nnonfix) 

N2fixed :�!$%	 �����!� ��-!� PDJ  
Nleg :N.I	 �����!� K�_# P�!W �� �����  

Nnonfix :N.I	 �����!� K�_#�!~ P�!W �� �����  
Soil Nleg :!g�� 6�E ��DQ� �����!� ��-!�k)�� kK�_# P�!W   

Soil Nnonfix :!g�� 6�E ��DQ� �����!� ��-!�k)�� kK�_#�!~ P�!W   
 *� @�� �4 �� +�e�-� ]� � 6�E �!Q�� *� �4�W� 5���

+l���*� 5��O���.� "� ky.e *� 6�E =���  �	 �V( 
40�����P*�D�� �TO ��� ���!.!J � �A�-!� '�?R)� 5�!W

 DJ �J����b���� �� DJ &F��� P�_)���*� �� ��-I	 k 6�E 
 @�DO �� @�� �4 ��2-2 ��� PD��.����� '�!(�?E 

���!.!J"����.�+]�K-7�,��-I	k���!.!J��P���� *�!�
h!!Q	 �� ��DF�������DQ�Ye�*��!	�� � �4���!�� 5�4 

+��O��h!�z.4����F� SAR+TDS���D4 + +�A���A#� pH 

�� P�!~ � DJ�� .�TO������ ���!.!J -!#���]� ��!�*��*
���.� �#�� �4 +;�< *� P��V��� ����  �� �<���� P�U ]� *� 5�

 @�DO �� �� b���� �� D���W @���� P�_)���*�3-2 PD�� ��� .
�A�*�
�� 5�4�F$< ]� 5D��5��!��5���D(�F� +5*���)�

P��V���*�=���]�O Y�D�(SAR)� ���D4 �A���A#�
(EC)x����� ����.����A7���� DJ�� .h��
��s��	 

P�_)���*�5��J6�E'o���PDS���A����PDJ ��T�)! 
��� .K��W����!V!���> Dg �� P��V��� ���� P�U ]�&  @�$>

�� +��� xv� �� �� 5��<  C2-S1���W ���>.  
 +��������� 5�4��.!	 �� ���� M!F7	 �TO�V4 ��-!�  K�W

���k,�^� 5��#�!� lR� �� PDJ �!T	 M!F7	 k'�F!FS	  6�E 
 P��.4 �� ]� �20�7!� ]� ��!#  �AJ20 �4 5�*� �� D(��

� ��� K�W�7!�D���W j�? .r�7R� *� � ��� ����k M!F7	  ��
�� ���.� ")E � �4���  �J�� �� K�D>� �e�� �� +���� �� �4

D���W .'�� �� 4 ��DF� +��������� 5�4��.!	 5�20K�W�7!� 
d��J ����e �� ���A4 �� �����!� D���W j�?� +PD��� . �� ����

 �� ���� '��(5�O '��( �� ������� &S� ��)�  �)� 5�
D�D���W.�)� �� l���*� h�� �� �!��# 5�O '��(  � ��)�

K�!4 ���W K�I�� 5��� .E @�� +l���*� @�� @�� �� �)� ����
 �� +l���*� K�� @�� �� �22���W K�I�� �)T$���� .

5��!�� 7(�� �� +5DQ� 5�4k 8 �	 10����O ���* *� DQ� *��   ��*
!7�k���W K�I�� �WD!�� ���* �	 ����  . '��,E �� �7��F� 5���

c7e �V4 �� +*�4 5�4 �� h!#���7V��	 Y� *� �J�� *� &$> �
l! '��(  *� -!� l��� &?� �� � D���W P��V��� ��J��

DJ P��V��� ���� h!O� .  
 5�����-I	   =��� �������K�� *�  5���� ��-��SAS 9.2 

 ��-�� K�� *� �4����.� Y�� 5��� � DJ P��V���Excel  P��V���
DJ.  

  

O>A � P�	Q�  
���� ��-I	 @�DO b���� +@�� �m� �� ��� ��)� =��� ���

��� �m�k MG� �� Y>� �m� � M!F7	 1D(����� &��F�� �m� � k 
�� Y>� �� M!F7	 MG� 5D(�� +�����!� �!$%	 ��DF� �� 

��Q� ��DF� h�� �� &��F�� '��m� ���� �#� DJ ���+��   D���� �!mn	
) @�DO3 .( �� ��� ��)� h!_��!� '�,��F� b���� h!�z.4

 ��-!�@�� @�� �� �����!� �!$%	+ ��-!� �� 62 K�� @�� �� � 
 ��-!� �� l���*�71 ��� P��� ���A4 �� K�W�7!� ) @�DO4 .(

 h!�z.4h��	o���!$%	 �����!� h!_��!�  PDJ+ 5�4��.!	 *� 
 � D4�J ��.!	 �� r���� �� h���.� � D�� ��� �� M!F7	

 ��� 5���) &AJ1 .(  
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 #���1-�R� S	T 5	UV,�  ��	� )� W�X �4)���!� Z!4 %����A 	� �LC 40
Q�	$  �Q� (#	$ ��  %	71385 � 1386  

Table 1. Results of soil analysis (0-40 cm) in 2006 and 2007 
 

5	UV,�  
���!�  

Sample 

�C��  
`	���  
S.P% 

����7  

F��QFa�  

ds/m2 

;D���  
`	��� Wb  

pH 

���� �C��  

�DT �����  

T.N.V% 

�C��  

a� &A��  

OC% 

�H��Q�  
W�  

Total 
N% 

�L�c  
WA	X d@�  

P 
ppm 

e$	Q�  
WA	X d@� 

K 
ppm  

f� 
Clay% 

��$ 
Silt%  

&� 
Sand%  

R1 44.51.377.13.31.530.07613433303139
R2 461.037.23.41.380.09010445293041
R3 40.71.157.13.31.390.08716404342640

5	UV,�  
���!�  

Sample  

�C��  
`	���  
S.P% 

����7  

F��QFa�  

ds/m2 

;D���  
`	��� Wb  

pH 

���� �C��  

�DT �����  

T.N.V% 

�C��  

a� &A��  

OC% 

�H��Q�  
W�  

Total 
N%  

 �L�c  
WA	X d@�  

P 
ppm 

 e$	Q�  
WA	X d@� 

K 
ppm  

f� 
Clay% 

��$ 
Silt%  

&� 
Sand%  

R1 40.51.57.43.61.430.08612418323831
R2 441.27.33.41.540.09111.5429323929
R3 41.21.17.13.461.710.07915.3414334027

  
 #���2-	!��F�Rc 5	UV,� �%�	A� d� 
  

Table 2. Results of water analysis   
  

Class Ec 
(�s/cm) 

TDS 
(mg/l) 

�Q��$�  
pH 

Hco3- 
(meq/l) 

CL- 
(meq/l) 

NA+ 
(meq/l) 

K+ 
(meq/l) NA (%) SAR #	$ 

Year 
C2-S14883088.073.20.61.80.0237.761.4862006  

C2-S15103338.322.50.621.80.0336.021.4362007  

  
h!_��!� �,��F� @�DO b����+ c7�R� K�>�� �� �� ��v�E� 

��� *� ��� ��)� -!� 5�V,.	� �����!� �!$%	+��   5��<  ��
!� �!$%	 h!_��!� ��!U�!��# Y>� �� �����COS16 �� �$,� 

��)� � ��� ��)!� �_�� Y>� �� D�4�H �� ��T� ��,�-.4 ��I�� 
���� d���� ��  ����� ���� K�>�� ���� �� �,��F� �� M!F7	 5�4

���.  
�!$%	 �����!� h���)!� �� ��� ��)� h!�z.4 b���� PDJ 

K�>�� ���.	 ��+ ���� *� Rb117!� ��DF� h���.� �  �����
�!$%	  ��.!	 *� PDJ100 Z#�E �����!� ���A4 �� K�W�7!�

��� PDJ &(�g .5��� ��.!	 s���J �� Y>� �� �4 ��+ �� 
�����!� �!$%	 �� ��DQ� '���!� �WD����*�� �!(�E �TO+ 

�	 ��DF� l4�� �����!� �!$%	 � P�W D!#����)  &AJ3.(  
 x��� ��b���� ������� ��-I	 @�DO ) @�DO3( +� @�� �m

 MG� �� �	�� �� P�W ��DQ	 �V( ��5��� �m� � D(��k � M!F7	 
G� �� Y>� M1��Q� �V( h�� �� D(�� DJ ��� '��m� ���� ��� +

��Q� &��F�� � ���D���$ . h!_��!� '�,��F� @�DO b����

)@�DO4 (�� ��)�  D4���� ��kM!F7	  Rb117)  h!_��!� ��
9/55�De(+ �g �� P�W ��DQ	 h���)!� ��DQ	 h���.� � ��.� &(

 P�W ��.!	 �� r����N100 D4�J � )��� � ��� ��D�kM!F7	 ( 
��  h!_��!� �� =!	�	5/13 � �De6/26��� �De .��.4  �� ���W

 @�DO b����4�� ��)�  �W ��DQ	 h!_��!� D4�P +PDJ &!A)	 
G��� ��k��� ������ k ��Dg +M!F7	 75 h!_��!� *� ��)!� D(��

��D� �� P�W�!� D4�J � M!F7	 �� +��� ���� 5��<  ������ ��
100#�E �����!� K�W�7!� s���� ��< �� �� P�W ��DQ	 +Z

76��� l4�� D(��.  
&!A)	 P�W ��DQ	 h���)!�  �� PDJ9/55 �� r���� +�De

 ����Rb117��.!	 � ���   N100 h!_��!� ��5/13 h���.� +�De
��� ��?�E� ��E �� �� ��DF� .���� ���� 4 �� -!� M!F7	 5�

 h!_��!�5/67D(�� ��.!	 �� �$,� +P�W ��DQ	 �� l��-�� 
h!�� 5���� xv� �� +�����!� j�?�  *� 5�	Rb117 ���> 

D����W.   
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 #���3- g�	���� ��Rh�i���  �6�	� �j=k���  )%�Q�	A ��<� (l!� 5	LC �A 	A�a eX� �	A�a 
  
Table 3. Combined analysis of variance for common bean characteristics under effect of different strains of Rhizobium 

 

��F�!4 
���� 

Seed yield 

 �C�� &J����
���� 

Protein% 

 ��F�!4
&J���� 

Protein yield 

 ��b ���m� 
���A �� 
Node 

number 

�)�  n,T
��b 	7  

Node dry 
weight 

���� �H��Q�  ��� 
 ���	QF7  

N fixation/ha 

 ����
%��)� 

df 

S.O.V 

592889.0** 16.0 n.s31476.0 ** 877.2*22594.0**2086.2* 1  #	$) Y( Year  

303392.7 0.65713147.7283.05 939.6 4784.1 4  #	$×���F�  
Replication×Year 

3651492.2** 15.2** 273534/0**4063.97** 413101.8** 20892.5** 5   %�Q�	A ��<�)A (Strains 

2737721.0** 0.17 n.s12492.6 **784.9** 10415.1**16374.4**2   M	X��)B (Cultivars 

437916.9** 4.06**18219 **74.1 n.s1307.24** 762.4*10   WA	�Q��j�A×B  
50110.0 n.s 0.1117 n.s 2792 n.s56.04 n.s1111.21** 84.5 n.s5   WA	�Q��j�Y×A 

19034.3 n.s0.53 n.s17.57 n.s22.420 n.s 712.79 * 193.42 n.s 2   WA	�Q��j�Y×B 

13543.7 n.s0.44 n.s2467.0n.s83.48 n.s256.35 n.s 6602.9 n.s 10   WA	�Q��j�Y×A×B  
25971.7 0.857 3126.0126.7 187.15 275.7 68   
,�	�)� �	�Q��)E(  

5.33.97.730.08 13.3 12.17   5��o� i��p )C��� (
C.V% 

n.s +* � ** : �� ��Q� �!~ =!	�	 ��Q� � ���  MG� �� ����= 0.05 � �= 0.01  
ns :Non-significant, *and **: Significant at �= 0.05 & �= 0.01, respectively

 #���4-��	�� =l!� 5	LC &+�	� 	A�a M	X�� �� %�Q�	A %	7��<� q�QV� %	7�	!� �� 	A�a 
  
Table 4. Mean comparison for some traits in Common Bean cultivars under different inoculants application 

 

���� ��F�!4 
Seed yield 

(Kg/ha) 

&J���� ��F�!4 
Protein Yield 

(Kg/ha)  

�H��Q� ���� ��R� 
N fixation 

(Kg/ha) 

��b ���m� 
Node number 

Per plant 

��b n,T �)� 	7  
Node dry weight 

(g) 

�C�� 
���� &J���� 
Protein% 

 

     #	$ Year  
2973.54 b 706.7 b 62.3 b 34.6 b 88.5b 23.6a 2006  
3121.7 a 740.8 a 71.1 a 40.3 a 117.3a 23.7 a 2007  

      k���Inoculants   
2230.44 e 500.0 e 15.8 e 26.65 c 56.8e 21.9c N0 

3198.8b 751.5 c 13.7 e 13.5 d 39.6f 23.8a N100 

3557.7 a 864.3 a 115.8a 55.9 a 166.8 a 24.2a Rb117 

2947.4 d 694.4 d 47.2 d 40.36 b 99.5d 23.6b Rb123 

3074.3 c 742.0 c 64.8 c 42.97 b 122.7c 24.4a Rb136 

3277.9 b 789.0 b 86.9 b 45.0 b 132.0 b 24.0ab Rhizobean  

      eX�Varieties 

3308.08 a 781.5 a 91.2 a 42.8 a 121.8 a 23.7 a COS16 

2758.75 c 663.7c52.9b 34.7 b 88.9 c 23.7 a Akhtar 

3076.06 b 726.0 b 56.0b 34.8 b 98.0  b 23.6 a Derakhshan 

h!_��!�  MG� �� +D���� 6��)� j�g "� &>�Dg +���� �4 �� �� ���4�= 0.05��Q� jv�E�  ���D���D� �_�DA� �� 5.  
Means within each column with a letter in common are not significantly different at �= 0.05.  
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��� �� ���	
������� �� ���� ���� ������ ���   ���
��� !�" " ��#�� �� ���� $#% ��&� '� (�)* �+ � ,���

'� -��. ��� "� '/� L-51 " L-100 ��0�� �� ���� '� 
 ��#�� 2��
3�) �� ���� '�5/62 -��� �#%L-51 " 8/58 �#%

-��� L-100 ('��� 2�����  �� �+ !��10<&= ��>* -�"?  �� �#@
 #*#@ ���� AB3� !���� C�
B� D.���)Assadi Rahmani 

et al., 1999.(  
 F*����" '��0� G"#= H��
*) G"#=3 (�J� '/ ��� !�3* 

��� �J� ,G���KL� �J� " ���� ,��� M���
� N��J� 2�O&+ � 
��� " G�� ,KL� " ��������� , �P� �� Q�  �J� " #R��

���
�,KL� �� G�� M H�S �P� �� ���� ��� !�" �� #R��  ���
��� " KL� " G�� M���
� �J� ��� ,(�� �#@� (	R 2�� �� ���� 

���� #3* ���.  
��� �JT� '/ ��� !�3* 2U*�� ')���� H��
*� �� ���� 

���� ,'��� �+ �� ��� !�" !? " (�� ���� ���  �� �� �+
VW/ �� ���L N"�	
� -���? -�+(�� ��,'�  -��.  '/ �J� ��

 ,������� !�" 2��
&/ " (��� ������ ��� !�", ��&� �� 
'� !X"�
* #+�@ #�? (�� .��������  Rb117)  2U*�� ��

8/166 -���? VW/ �� $��a(, 2�"��� ) 2U*�� ��132 �� $��
-���? VW/b(��� ,� ���� Rb136) � 2U*�� �7/122 $��

 -���? VW/��c (��� "� ���� Rb123)  2U*�� ��5/99 $��
 -���? VW/ ��d( , " #*��&* MR�[ �� ��� !�" 2��
3�

!�" 2��
&/�� ���  ��&� '� \��N100��� #+�@ " � '� ���� 
 2U*�� �� ����5/39 $��) -���? VW/ ��f ( "8/56$�� 

) -���? VW/e ( ���) G"#=4 .(��� �� ���	
�� ������� ��� 
 (%��� �� !X"�
* ��/ ^�_� �� ')���� �� $��"��� ����

� M��@ '/ ,-�/�� !�
�� �� ���10 -�
/�� ���� ��&�  
120-L ,109- L, 39-L ,58-L ,100-L ,30-L ,70-L ,
216-L ,47-L ,78-L -��/��&� "� " 200" 400 $����/ 

 #+�@ ��&� Q� " ��
a+ �� ��"�)*X"�
* ��/ ^�_� !"#� " '
��"�a� ���� (���, ��&� '/ #@ '
��� '0
* 1 �� 29 " ���

 !�"277/0 -��/ ��&� " 2��
3� -���� $��12 �� H�S " ��� 
 !�"027/0$��,&/ -���� ��&� ���&+ '� " ��� ��#�� 2��
11, 

&/ -������ ��� !�" 2��
 #@�� .G�� ��  -�+1380 " 1382 ,
 �����
/�� ��&�8 ,3� -���� ��� ��� ��#�� 2��


)Khodshenas et al., 2006.(   
3���� !�" 2��
  !��� '�8/121-���? VW/ �� $��a 

 KL� '� \����COS16�� $�L�� " ����  ���� '� �
b� " !�3b
2U*�� ��  -�+9/88 " 98$��, -���? VW/ �� b " c ���L 

 #�
���) G"#=4.(c�&0� �� , �� �#@ ���� d�"e� (@�/  c��*�
��������  �"#[ �� '*�� ��a�&% ()*��� 43 '� (�)* #R��

#+� ������ ,��/ !"#� " ���� !"#� ��&� . c��*� 2� ��
��>*  ��>* ,-�
/�� -"�[ -�+Rb117-�
/�� -"�[   �� ���� -�+

[�J�� �"#59" -#R����>*  Rb123 �J�� �� 32 -#R��
 ���� '� ,#+�@ '� (�)*2��
3� " ��
&/2 �� �� �J�� 

#�
@�� '*�� ��a�&% .����-��/ M��% " 2�"��� ���� , Q� '� 
�#*� #*#@ <L�" �Jf� ��a�&% �� ��)44 '� (�)* ������ #R��

#+�@ .(�� �g* '�  -�
/�� ��>* #��Rb117 ���� �� ')���� �� 
��>* �+,(�� �����b�� -��h�� (��L� ���*��� ��  . ��?��/ �����
���� ����  !�3* ,-�/�� !�
�� C�
B� �[��* �� ����"���

��� ^�_� �� '/ ���� ��&� '� (�)* ���� ��a�&% ,���� 
!X"�
* ��/ ^�_� )N150((�� '
@�� ������ '� , -��.  '/

 '� (�)* ������ !��� i��� !�
��j@ �� ,-��/ ��&�11 ,
 2&b6/1 "  #*��@6/8  ��� #R��)Dadivar & 

Khodshenas, 2005( . �
k���� KL� �� '*�� ��a�&% 2���h��
COS16, ��#�� '� 3308 �"#[ '/ #@ MR�[ $����/

5/7 �"#[ " !�3b�� KL� �� #R��19 �
3� �
b� KL� �� #R��
 ���) G"#=4 .(  

��� M���
� �J� �j�� ,M���
� N��J� 2� ���KL� " ����   ��
Q� �P� ���� #R�� �
� N��J� ����� " #@ ���M��, 

�l���� #*��� ��� . �/�� �� �@�* ,'*�� ��a�&% 2��
3�
��&�Rb117 �/�� ,2� 2�� �� " ��� �����? ���� $�L�� �� 

Rb117 KL� �� COS16 , G���� -��a�&% ��4034 '� $����/
2��
3� " #@ �0�� '*�� ��a�&% 2��
&/ �J� '� \���� !? 

�
b� KL� " ���� !"#� M���
�,� '�  !��1977 ��� $����/
) Ma@4 .(�� !�3* Ma@ 2�� Fa% '/ #+� �/ M&����$�L��  

��� c��*� �����/ '� (�)*� �� N��m� " ()* !�)a� ���� 
 KL�COS16(�� $�L�� ���� �� ��#�#@ . -�+��>* �����/   

58-L " 30-L , ���� '�2��
3� '*�� ��a�&% )5/253 �� $��
�
�<��� (3b !�" "� Q ����+ $�#*)4/551�
� �� $��<��� ( ��

� " #*��/ ��0�� ���� �� #+�@ ��&)���� !"#� ( ��9/173 $��
���
� <���, ��� '*�� ��a�&% ��#�� 2��
&/ -���� 
)Khodshenas et al., 2006( .$��"��� �� ����, ��. '� 

����  '*�� 2n�"�S " 2*�� ��#�� ,��a�&% ������ �=�� -���
�� ��#���� WL  '� �* �� WL�� ��� Qo���� V"��" '� �����? "

 ��� �+�/ -�U&3k ��.)Babiker et al., 1995.(   
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Fig. 4. Interaction effect of different varieties and strains on changes yield in Common Bean  
  

'%��� �����? Q� H��
* 2�O&+ d@ �� -� �� '�P�� �
'*�� ��a�&% '/ ��� !�3* ����
�� -����
a�", $�&� �� 

(�� '
@�� ������ �p��� -�+��&� )Carter et al., 1994 .(
�* !�
���b �� WL�� -"� '� �p��� -�+��&� 2� 35 �� 

69*��� !�3* ��a�&% ������ #+�@ '� (�)* #R�� #
)Khosravi et al., 2001( .��� ^�_������ �� ���� , 
% ��&� '� (�)* �� '*�� ��a�&180 ,��/ ^�_� $����/"� 

���� !"#� #+�@ '� (�)* " �����, 10 (�� ���� ������ �����
)Duong et al.,1984( .��>* ����� -�+C�
B�  !�3*  ��� '/

#�� ,'*�� ��a�&% q�p� �� ���� $�L�� 2��� �� ��#�� ,^Wl �� '*
 !�" ,^Wl100r�� �P� Ab�@ ,Q�X���� ��a�&% ,'*��  "

<����
� �� Q3b ^Wl !�",���� ��)� ^W
b�   (�#� -���
#�?,(@���� Ab�@ �g* �� '/ ���[ �� '*�� , N"�	� 

���� #3* MR�[ -���) Ghasemi-Pirbaloti et al., 2003(. 
* '/ ��� !�3* D�p� 2�� H��
*���� ���� -�+��>, M�� '� 

 (��L� ���*��� ,'�P�� K�L� " i�b s���@ '� �
j� !#@������
-�
/�� �� -�
3� #*���Jf� " #*��� �U�� -�+ .  

��#�� '� 2n�"�S ��a�&% 2���h�� 3/864 �+ �� $����/
��� ��&� '� ,��
a+� ���� Rb117 " 2��
&/ '� \���� ,!? 

�� �� ���� !"#� ��& 2U*�500��� $����/ . ��a�&% 2��
&/
 -�+��&� '� 2n�"�SN100 " Rb136��� \����  . KL� �JT� �*

 �P� �� ,'*�� 2n�"�S ��a�&% ��5#R������   ,#@ ���
'� -��. ���� '/ KL� �
kCOS16 2U*�� �� ,5/781 ,$����/

�h�� 2U*�� �� �
b� KL� " 2��7/663 ,��
a+ �� $����/
#*��� t�_
b� ��b '� �� 2n�"�S ��a�&% 2��
&/ . 2��
3�

,2n�"�S ��a�&%���� d�
k ���� KL� ��  ��� �� �#@� ���� 
Rb117'�   #�? (��) G"#=4 .(��� M���
� N��J� H��
*� ���� 

 2n�"�S ��a�&% �� KL� ") Ma@5 (�� !�3*  2���h�� '/ #+�
 �/�� �� �* 2n�"�S ��a�&%Rb117 KL� �� COS16 �� 

 G���� -��a�&%806'� $����/  " #�? (��2��
&/ ,!? 
KL� " ���� !"#� #+�@ M���
� �J� '� \���� -�+ " �
b� 

'� !�3b��  !��� '� ����471 " 477 ��� $����/ ) Ma@5.(  
n�"�S #R�� 2���h�� 2�O&+��#�� '� ���� '� ,24/24 

 "8/23��&� '� \���� ,#R����� � ���� Rb117 ��/ " 
 #+�@ ��&� '� \���� ,!? 2��
&/ " ��� !X"�
*)#� " ���� !"

��/ ( 2U*�� ��9/21 #R����� . �� !X"�
* (�u� !��� �����
'�"��� s���  �
k���� �� ���o��� $��"��� -�
/�� C�
B� -�+

�P�� �� ���L "���/�j@ '/ #@ '
��� '0
* 2�� , 2��
3� 
����� �� �"e� ���� �� '*�� 2n�"�S #R� L-125 �P����
3�� , 

!��� '� 47/21 " #R��2��
&/!? , ��/ ^�_� ��&� �� 
 !��� '� !X"�
*37/18� #R��' #�? (�� . 2�O&+2��
3� 

'*�� ��a�&%, �� �"e� ���� �� ��>* L-125�P�� ��
3��  !��� '� 
251/0 2��
&/ " <����
� �� $����/+�@ �� !? !��� '� #
141/0#�? (�#� <����
� �� $����/ .��>*'��� �� ��/e�   -�+

L-78 �P�� ��� " ��/�j@ L-109 �P�� ��� !�#&+ !�/�)��� 
 #�
��� ���L -���? �"�� Q� ��)Yadegari et al., 2005(.  

  

Seed
Yield
(Kg/h)



�������	
���� �  ��� ����� 
���	� ���	�� /... �������	
�   ����� ������� / ���2 ��	!� "2 #	$ "1390  
  

117

  

i
j j

b-d

h
d-g

a
b-ebc b-e

i
gh h e-h

b-e b
f-h c-f

0
100
200
300
400
500
600
700
800
900

1000

Kg/ha

I0
CO

S 1
6

I0
A

kh
ta

r
I0

D
er

ak
hs

ha
n

N
10

0
CO

S 1
6

N
10

0
A

kh
ta

r
N

10
0

D
er

ak
hs

ha
n

Rb
11

7
CO

S 1
6

Rb
11

7
A

kh
ta

r
Rb

11
7

D
er

ak
hs

ha
n

Rb
12

3
CO

S 1
6

Rb
12

3
A

kh
ta

r
Rb

12
3

D
er

ak
hs

ha
n

Rb
13

6
CO

S 1
6

Rb
13

6
A

kh
ta

r
Rb

13
6

D
de

ra
kh

sh
an

Rh
iz

ob
in

CO
S 1

6
Rh

iz
ob

in
A

kh
ta

r
Rh

iz
ob

in
D

er
ak

hs
ha

n

Protein Yield

  
 %&�5-�	� � '(� %)	�*� +��,� 5���� :;���� ��&�!6 �) 7���   

Fig. 5. Interaction effect of different varieties and strains on changes protein yield  
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Table 5. Correlations coefficients between grain yield, protein yield, node number, node weight,
nitrogen fixation and protein percent 

+	C> 
Traits

���� ��&�!6 
Seed yield 

 ��&�!6
:;����

Protein yield 

�F�� �� ��@ ���B�
Node number 

per plant 

 ��@ �A�
Node dry 

weight 

 �?��*�
���� ���

N fixation/ha 

 �>��
:;����

Protein% 
���� ��&�!6
Seed yield

  
1      

:;���� ��&�!6
Protein yield0.979**1     

��@ ���B�
Node number

  
0.47 ns 0.526* 1    

��@ �A�  
Node dry weight 

 
0.594* 0.64** 0.956** 1   

�?��*� ����
N fixation/ha0.878**0.90** 0.59* 0.68** 1  

�>��:;���� 
Protein%

0.48 ns0.64** 0.36 ns 0.4 ns0.55* 1 
n.s ,* " ** : '� ���� �l ���� ���� " ���  �P� �� ����= 0.05 " .�= 0.01  

ns :Non-significant, *and **: Significant at �= 0.05 & �= 0.01, respectively.
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Abstract3
In order to study the biological fixation efficiency of different strains of symbiosis bacteria in three 

varieties of common bean (Phaseolus vulgaris L.) a factorial experiment based on randomized complete 
block design was conducted in Zanjan province during 2006 and 2007. In this investigation three strains of 
Rizobium including: Rb117 (extracted from the Zanjan soils), Rb123 (extracted from the Hamadan soils), 
Rb136 (extracted from the Chahar Mahal Bakhtiyari soils) and a biological inoculants (Rhizobean), with two 
nitrogen fertilizer treatments (application of 100 kg/ha N and no N application as control), and three bean 
cultivars (erect type) (COS16, Akhtar and Derakhshan) arranged and data analysis preformed using SAS9.1 
and means comparison were done with Duncan’s Multiple Range Test. Results showed that Rb117 strain 
caused 59% increasing in seed yield compared with non inoculants treatments. The results showed that 
significant difference in seed and protein yield, seed protein percentage, number and weight of nodules (50 
day after emergence) were observed among seed inoculated and non-inoculated. The highest protein content 
(about 24%) and protein yield (864 kg/ha) were achieved from 100 kg nitrogen, inoculated by Rb117 strain 
and lowest protein yield was produced from control. Among of all inoculants Rhizobium
leguminosarum;bv.phaseoli,  Rb117  strain was more effective than other strains, on common bean yield. 
Among three cultivars, COS16 line was successful in compared with other cultivars. Among Rizobium 
strains, Rb117 and among bean cultivars, COS16 produced the highest seed yield. Common bean production 
using strains of Rizobium caused 43% yield increasing and Rb117 strain compatibility was more than other 
strains and had the most influence on yield. 
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