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Abstract 
The row spacing and planting density are important factors in yield of red bean. In this regard the effects of plant density and weed control methods on 
grain protein yield of red bean have been studied via a field study as a factorial based on complete randomized blocks design with three replications at 
the Agricultural Research Station of Khoy during 2018. Plant density is at three levels (20, 25, and 30 plants per m2) and weed control methods are at 
four levels (lack of control, selective herbicide (Bentazon), general herbicide (paraquat), and manual control). Results show that the interaction effect 
of plant density and weed control methods has been significant on the number of lateral branches, number of pods per plant, 100-grain weight, grain 
yield, harvest index, and grain protein yield, though without any significant effect on the number of grain per pod. The highest number of pods per 
plant (26) is obtained at the density of 20 plants per m2 and manual weeding. The highest seed yield and seed protein yield, 3391 and 841 kg ha-1 
belong to the density of 30 plants per m2 and manual weeding, respectively. The interference of weeds can also affect crop production quality by 
altering the grains composition such as protein. It can be achieved to optimum yield in red bean by increasing the competitive ability of the crop 
through the selection of optimal density (30 plants per m2) in combination with manual weeding. 
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 :�%<3.  W3�?�4� �?5X� Y?��3 � $,2��0  �01*	+ &�34� �01*	+ &�34�%� �.� &ZU[ �� �34� &��-� �� ZU[ &�K3�< �@�
 �4%G�

 L
4�0� \@�
9�� � ��-� ')40� 7*�8# ]-D/ L�� 5#06 �,�-! 7*+ :0�;) ��� .0� ���  

7�P��� /�o���� 
 O��  

+�#$6  
7#���`( L��	�  %&#��� R<�&  

)%(  

/��()�4 ������  

)Kg/ha(  

 �������#�  

)Kg/ha(  

�#��� =$) 

)g(  

 �#� �#�P(  

STU ��  

 STU �#�P(  

(�� ��  

 <�& �#�P(  

�Q��O  

01/0 02/0 4/192 11/0 11/0 01/0 01/0 2 �#��( 

**5/16 **77322 **797228 **02/1 *22/0  **38/1 **37/3 2 (��  '#�( 

**99/5 **32860 **357034 **48/0 *19/0  **53/1 **84/1 3  2)���-	' 

**12/0 **104 **840 **01/0 12/0ns  **01/ **86/0 6 (��  '#�( ×��-	' 2)� 

00/0 39/3 57/2 00/0 05/0 00/0 03/0 22 �>
��$6 ��Q-&# 

7 27/5 5 13 39/4  13 71/1  7#���`( ;
�m )%( 

 � ** &*ns :�� �;G# _,�0�  :�	�Q4 `D/ �� �4�5  � %���1 �;G# 0,[� %��� �4�.  

  

(��  '#�( 5,�' ��#� ���-W# )20  �� �#��, ((��

 "��' ��-	'*�� �, +�j� �-.� /�O) 2)� �� $�, +

<�& P.�( %!O ���'  ) ����� ��h
# #� �Q��O +�,

 ��'t� ����( (�� �� �Q��O <�& �d'#�W ����( f���

.�& � �o
� �(��Q�3 ��-'�� )� 9�G.  #� �o
��, 7#�1#

 �
�>( ����( /
# ������'<�& �#�P( 5,�' .  �Q��O +�,

�� 5,�' � (�� ��
�. �	�
�4 5\� � ��� u�[� =#� $#��#

�#�O %���P� M�� h�-� �� ) �,��Z  +�,"��>( ��	,� 

%.# ��& ��#� %Q�� ��. )Ehteshami et al., 2002.(  

  

3 .2 .�$�� �� ()* ���#$  

 ��� �>
��$6 %[� /
#�	P� ��1^( %�( ) (��  '#�( �#�

2)� �, ��-	' +*�� �,"��?-� �1# ) $�, + =6  �, ��

%��Z �#�� ���� r
 ���-W# FG.  �)�O)3 .(

5�� �� (�� �� STU �#�P( /
�(26   '#�( �� ���20 

 �-.� ��-	' ����( ) L����-� �� (��*�� �, ) $�, +

 ' �( '#�( �� =6 /
 30  �� (��L����-�  M�� ����( )

 ��-	'*�� �,$�, + � %.� ��6  "�&)2 O�( �� -Q�# .(

 �� ����-.�  ����( �� (�� �� �Q��O <�& �#�P( �d'#�W

5�� ����( 3��'t�  $# �)� ��� (�� �� STU �#�P( /
�(

/
# � O�( �� .��Q� ��_-�#  �#�P( /�� ���?-�� G�#� '

 ���� <�& 3��#� ��O) (�� �� STU �#�P( )

�#�O ��O) /
#���	�  ���� <�& �, �� ��P-� "Z +�,

 .�& (�� �� STU �#�P( �d'#�W ����( � �h	�

 ,  �&� +#�� ���' +�j� ��O) � O�( �� /�	N

STU   '#�( �� �,20  ]��� ��-	' ) L����-� �� (��

 ;��� =�,��Z*��) � /�O) 2)� �� ($�, +�, �-.

�� .%��
 %.� (�� �� STU �#�P( /
�(g�� � =#�( 

 '#�( �� � g�� +�,  %��
�� +#�� %���� 5
#��# "���

"Z ) ��Z �#�P( 3�
#tU ���	� �tO ) ���  �)��� +�,

 STU �#�P(  %�# � �h	� �^�� /
# ' 3%��
 5,�'

 �& (�� ��)Jafari et al., 2010(.   

 %����*�� �, 5,�' ;Q. ��#�$ ���Z �� $�, +

 ) �
#tU �#�� ) ��� %��
�� �� ��#�$ ���Z %���� 7���

 , /�	N  ���)�4 �#�� R�@\( ' �( M#��# �  �>
#$ +�,

�� "Z =��$ �� /��' 7#���, �
�<u ��Q�' .��& 3�,�

�#� 5,�' +��
$ �W �( #� (�� �� STU �#�P( 

)Ehteshami et al., 2015(.  
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  3.3. ()* �� � �� ���#$  

��#� � O�( �� ) �)�O +�,1 %�( STU �� �#� �#�P( (

�	P� ��1^( 2)� ) (��  '#�( 7#�1# �#� *�� ��-	' +�,  +�,

 �)�O) %��Z �#�� $�,3 �W#) �� (��  '#�( 5
#��# .(

� 3�& STU �� �#� �#�P( 5,�' ;O�� FG. +��:  '

 '   '#�( �� 3STU �� �#� �#�P( /
�(30 -� �� (���  L���

 "�&) �& "��W3 -  ��Q�' =6 %�� %.# /��� .(*�#

"��� L��	� =)�� %���� 5
#��# ) i�-.� ��Z  5
#��# �� +#

5,)a4 3q
�-� /
# ST<�� .�&�� (��  '#�(  �o
� =#�Z

���' 2�#�Z � �
�. �)��� �&� M���# �� ' ��#  %���� "���

 '  5
#��# �� STU �� �#� �#�P( yg��P� �( ���`(  '#�(

���  �	')Hashemi Jazi et al., 2001(.  
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  *�� ��jW 35,)a4 /
# ��  5,�' f��� $�, +�,

�	P�5�� .�& STU �� �#� �#�P( �#�  �� �#� �#�P( /
�(

*�� �-.� /�O) ����( �� STU  ' ) $�, +�,  �#�P( /
�(

*�� ��-	' M�� ����( �� �#�  �& ��,�>� $�, +�, "�&)

3 - .(� STU �� �#� �#�P( 5,�' %�� �m�W 5
��$6 ��

�� #� 
�. 5
#��# �� ' ��' =��� /�	N =#�( *�� +$#��#  +�,

 L�h( 5,�' =6 ��Q�� � ) �-	.�-� 5,�' h�-� �� ) $�,

 ' �#�� 3r>< ���� �#� � +�(  ) �& ��#� ��@-<# �,

�#� /�� %���� 5�� �tO +#�� �,  f��� +�-	.�-� �#�� �(

�#� �( �& � ' �
�, +�� 3=�\� =#�	� �� "�� �(  L��� �		'

�#� �&� $#  ' 7��� +#�#� ' ���& �
�,  �tO �� +�(

*�� ��-	' .�	-�, �#��  �#� �#�P( 5
#��# f��� $�, +�,

=�>� ' �& STU �� *�� �[	� �1# ��	,�  �� $�, +�,

 ��� STU �� �#� �#�P( 5,�' "�&)3 -,)a4 �� .(� 5

+�o
� �	P� 5,�' ���  �#�STU �� �#� �#�P(  %���� �� �����

*�� �� �, + %.# ��& 2�#�Z $�,)Malik et al., 1993(. 

"�� "?-�� � O�( ��  $# ��-'�� )� 9�G. =����

"��?-� �1# 3STU �� �#� �#�P( ���� �� �o
��
 =6  �,

�	P�  �#��>� �)�O) 3.(  

  

3.4 ,-	 .� ���.  

 ) %&�'  '#�( "��?-� �1#2)� �, ��-	' +*�� �, $�, +

 =$) ���#���  ���� r
 ���-W# FG. ���	P�  �#��& 

 �)�O)3 �#� =�>� "��?-� 7#�1# /�o���� �
�?� .(

5��  =$) /
�(�#���  =#��� �28   '#�( �� M�Z20 

 �-.� ��-	' ����( ) L����-� �� (��*�� �, ) $�, +

 ' �( �� =6 /
27   '#�( �� M�Z30  ) L����-� �� (��

 ��-	' M�� ����(*�� �, "��W $�, + �& "�&)4 .(

� �� �_�  +#�� +�-	.�-� ���G� c
#�& ��O) �.�

(��   '#�( �� ����� +�,20 � �� (�� 
t`( � �h	� L����-

�#� ;.�	�+�. � ���' ���)�4 �#�� ��.�# ) �, =6  �,

 /
# ' %.# ��&�^�� �#� =�&�4 �� =$) 5
#��# ) �, 

=6  �,� 5?�  ��-	' �� �#��, c
#�& /
# -Q�# .��#� �
#�.

 ]���*�� �, ) ���� %�� �� �
�� �-.� 2)� � $�, +

 =$) �d'#�W ��@W �� -��#�(�#���   '#�( ����( ��

20  �-.� ��-	' ) (��*�� �, $�, +�1e� .�&�� 

2�#�Z � h�-� /
# +��P-� +�,�� ��
^( #  �� ' �	'

 =$) 3(��  '#�( 5
#��#�#� �,%��
 5,�' ����� + 

)Ghamari et al., 2013(.  

Eftekhari et al. )2005( ��)� ' ����' ��!�#  +�,
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#��# �� +�#�

���W�� 3%&#�� �#� =$) 5,�' �
 ' Golipour et al. 
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12 .  
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��$6 "��� )� �, �#�

=6 "��?-�  �)�O) %��Z �#�� ���� r
 ���-W# FG. �� �,

3 ���� )  '#�( 7#���`( � 37���QW �)��� �&� M���# .(

 �� %&�' +#�� ) ��#� =�>� �-!� 5	'#) %&�' *
��

 '#�( *
�� ����) g�� +�, ���# $# (r
��� %&�' +�, M

;.�	� 3�)����� �&�  "��>( ��#� ���-W# ' �	-�, �(

 %�?��� "��� 3���# ��. +)� ������ +#�O# ���� 5\�

 M���# /
#  �&��)Silim et al., 1992(.   

5�� �.��� /
# ��  =#��� � �#� ������ /
�(3391 

  '#�( �� M�Z���'30  ��-	' ����( ) L����-� �� (��

 �-.�*�� �, ) $�, + ' �( �� ��� %[� /
# �#�?� /
28 

  '#�( �� �#� ������ �d'#�W � %Q�� %�# ����20 

 ��-	' M�� ����( ) L����-� �� (��*�� �, $�, +

� %.� ��6  "�&)5 �� �#� ������ 5
#��# � O�( �� .(

  '#�(30 �� �_� � 3(��  �W#) �� (�� �#�P( 7�d' �.�

 �( FG.50 ( � %Q�� ����  '#�20  L����-� �� (��

 FG. �W#) �� STU �#�P( ��
�$# � �h	��&  )

��1^( /
# +�#tZ 5\� 5?� �#� ������ ��Q!� �� ������
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# ��O)��  ' /
# ��5,)a4 
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( 3�#��� =$)) �#� ������ +#�O# ) STU �� �#� �#�P

 '#�( �
�. � %Q�� ((�� �� STU �#�P(  ~4 . 
��� �,

 '#�( ��\-�# �� ��#� ���-W#  "��' ��-	' �� �#��, g�� +�,

*�� "��� �#� ������ =#�-� (�-.� ��-	') $�, +�,  #� ���Q�

 �^�� /
# 3/�m �� .���� %&#��� ���� ����� %�#�$ $#

�
�>( ��1^( $# �'�W2)� ) (��  '#�( +�� �Z�		'  +�,

*�� ��-	' .��� �#� ������ �� $�, +�,  
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#�& �� ��@�� 5,�' ���# "���  +�,

*�� �-���� +�(�� 3$�,  $# ���[-.# �� ����� ��#�� �� $�, +�,

 �
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 %.#)Vangessel et al., 1998(a4 .5,)  �� ��'^( �� =#�Z

*�� ��-	' ]��� %
�
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)Burnsid et al., 1998(.  
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��#�) "�& +�,6=�>� ( 5�� ��	,�  /��()�4 ������ /
�(

 =#��� � �#�797   '#�( �� ��-�, �� M�Z���'30  �� (��

*�� �-.� ��-	' ����( ) L����-� ' ) $�, +�,   �� =6 /
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