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Abstract 
The use of densitiy and cultivars that have high competitiveness are effective ways to control weeds in the integrated management system. The present 
study aims at increasing competitive ability of some dryland chickpea cultivars against weeds under different plant densities. Therefore, an experiment 
has been conducted as a split factorial in a Randomized Complete Block Design with four replications in the research farms of the Kurdistan 
Agricultural and Natural Resources Research and Education Center, Garizeh Agricultural Research Station, Sanandaj, Iran, during the 2020-2021 
growing seasons. Experimental treatments include different plant density (30, 36, and 42 plants.m-2) as main plot, seven cultivars (Azad, Jam, 
Hashem, ILC482, Pirooz, Kaka, and a local variety), and weed management (no weeding and hand weeding during the whole growing season) as 
subplots. Results indicate that weeding operations are effective in increasing the number of pod per plant by 35.63%. Also, it is observed that there 
have beem significant differences among yield and yield components of the studied cultivars. ILC482 and Kaka cultivars have had the highest and 
lowest number of main branches at 3.82 and 2.58 values, respectively. The highest number of secondary branches obtained at a density of 30 plants.m-

2. Furthermore, the highest number of pods per plant registered for Pirooz and Jam cultivars and the lowest number of pods per plant has been 7.98 in 
Hashem cultivar. The highest grain yield, indices of tolerance and competition and the lowest weed density observed for the Jam cultivar. In all 
examined cultivars, the number of seeds per square meter, grain yield and ability withstand competition index improve with increasing plant density 
so that the highest values are achieved at the plant density of 42 plants.m-2. 
 
Keywords: Ability of withstand competition, cultivar, pea, plant density, weed, weeding.  
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�� �(*�� ���1 [�) (6*� �
 ��*Y 
�r
� � ~:� �� �*-	� 

�(9�1  �� '

� Z����� �����  �$ 30G 36 � 42 ���� 

�
 D������ �
 �
��� 25/1/1399 �7� .�Q �$ ��� 

���8
7� 6��Q ��$ l3 5  ��� �� �(9�1 z�S3 30 

����� ��� 
�� � �(9�1 �*Y ?�(��$ 3/1 G��� �(9�1 �*Y 

����$ �
 ?�(� 4/0 ��� �
 �-� ��1�I .�Q   

�AP ���
��� ����� .�$�*I �
  �$��X*� 2
���8 �� 

'()  �$ ��$ �$ ��� �� l�� �� �
 �X�� �*�+� 

G�Q 25� �
#�� �� .��� �Q�� ��  �A��� ���
 2
�� 

.��� '() G��$ �� ���9 ;��� Y*P� ���
 ���9 

�1�I � 25� �	*
�" �� .��� �Q�� ��  �A��� ���
 

�Q� ���X$ �� '() ��$ .
�� �> ���
 �Q� ����� 

'() �$ ��$ �� �
����� �� ���
��� �> �� �(d�� 

�Q�) GD
�� 6I�$
 � ]^_ (�$
 �� �(9�1 20 ��� 

k
 ��� 4�r�� .�Q ���X� �$ '() �$ ��$ �
 ��H7
���8 

.��
 .�8 �
  ��
 75 �P�
 �����
��I �� ��� 48 

�)��  ���AH� � ~:� .�� k73 .8�$ �� �
����� �� 

 ����� ���*r

 ������  �*I � �Q�

�
 �Q.  ��� 

������  �*I �
�����  �*I�(P �� �Q� ��
� �
�� '()

��$ �� �@3�Q �� 4�� e3�Q �����1 )CI( 

)Challaiah et al., 1986( �
����� :�Q  
CI= (Vi/Vmean)/(Wi/Wmean) 

Vi: 
�/(X) ��� i �
 z�(5� '())��$ � ��*I 

G(�)��� :Vmean l���� 
�/(X) 4�X� 4���� �
 

Gz�(5� Wi: ��
� �
�� '() ��$ �
 ��qd ��� iG  

Wmean: l���� ��
� �
�� '() ��$ �
 ��qd 4�X� 

.4����  ��� ������ �*I 6XC� ��*I �)��� �� ����� �� 

'()  �$ ��$ �� �@3�Q 4�	� �
����� 6XC� �����2 

                                                                                    
1. Competition Index 

2. Ability of Withstand Competition 
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)AWC( �
����� �Q )Watson et al., 2006( �� 

�� ���9 �
� �F��C� �� :
�Q   

.AWC = [V (infested)/V (pure)]×100  

V (infested): 
�/(X) ��� i �
 l
��Q �
�<8 �� 

'() G��$ V (pure): 
�/(X) .�X$ ��� �
 l
��Q 

 ��) �� '() .��$ �$ ������ ���+� Y
� e3�Q 

x�0� �� �Q�� .�7� ��	$
 �
����� 2*� �� ��*I �)��� 

 ��� 6XC� '() ��$ .���  

~" �� .�*�� 6��� �F�� �� �Q�
�� ���� �$ 
�5� 

Z����� ����� �Q�� �� RS� 25/0 �E������ �� ���9 

'��� �� RS� Y*�� 4���� .�

�I v����� G���� 
��E� �3�Q 

�(9� � G�)�1 
�/(X) ���
 
�5� �  �0P� 
�/(X) .8 

�� ��-	� Y**E� �*%m� ����� �Q�� �
 4���� '(�5� 
�5� �
 

���	� '() �$ ��$ �����
��� ���� �1�I�	.  

�
0r� ~��
��� �
�
�$ �� �
����� �� 4����01� SAS 

 �5��)9.1 (� ��
�+� Y*H��*� �
�
�$ �� �
����� �� .���8 

Y/��
 �
 RS� ��X�d� 5 �9�
 4�r�� .�Q �
0r� 

�Q�3 � 4���� �� h�� Ward �� �
����� �� 4����01� 

SPSS 16 4�r�� .�Q   

  

3 .��
�� 	 ��   

3 .1 .!
"#�� �#�   

Z����� [
��� ���P �
0r� ~��
��� Y*P� � ��� �
 

RS� ��X�d� k
 �9�
 �� v����� ���� �*%m� �	E���
 

�	�Q�
 )���P 2(. Y*P� '() �$ ��$ \)�� 2
�01� 

v����� 
�5� �Q )���P 3(.  ��*�� �� 2$�j" .��I �� 

Y
� ��*+) �	��$ �� v����� ���� �
 ��	� ���3�� G�/*��w 

�� ����� � l
��Q �X*(�� �H��� 
��
 )Kujur et al., 

2016.( 2$�� v����� ��*I �)��� �� �%� ����� �� 

'()  �$ ��$ �
  ��*�� �� 2$�j"  �$ h��0I ��Q 

�� �� �() 2$�� D��	� �
 Z���
 � �
 �r*�� 2$�� 

�Q� ��*I �)��� ��� )Kropff & Van laar, 1993.( �
 

����� �$ �� �� '() ��$ �� �() 4�) 
�P� G����� 

4��
 RS� x�� � ��> ���
 �Q� ��*I v����� ���� 

2
�01� �����
 )Ebrahimi et al., 2012.( [
��� ��
�+� 

Y*H��*� .�7� 
�
 �� 2*� Y
�� v����� ���� �� .�0*� 

08/36 ����� ��� z���� �� ��� �Q�$ � �� Y
�� v����� 

���� �� .�0*� 09/24 ����� ��� z���� �� ��� �(C� 
�� 

�� �� 4���� ���� � ILC482 �
 k
 ���I  ���8 D��� 

���Q )���P 3(. �
 2$�j"  �$ �H

 0*� Y*� 4���� 

'(�5� 
�5� �� �-� v����� ���� ]^�3� �	E� ��
 

��$�7� ��Q ��� )Akbar et al., 2011.( h��0I ��Q 

��� �� �� ��� �Q�$ �F�� �� 4���� G.���� �(C� 

.��X$ � Y
# ILC428 v����� ���� 2*�  �� .
��
 

v����� ���� �� �(XP �Ij
�  �$ �$�*I �%m�� �� ���9 

�/*��w ��� )Majnoun Hosseini & Hamzeii, 2010.(  

  

3 .2$
%� �&
' ���(# .  

.�X$  ���P) ~��
��� �
0r� [
��� �� ����>1 
�A7� (

 �
 ��� �%� � �9�
 [	" ��X�d� RS� �
 Y*P� �%� ���

�	E� �(9� �3�Q 
��E� �� �9�
 k
 ��X�d� RS� ��


 .
��'() Y*P� �	E� 2
�01� \)�� ��$  �$ 
��E� ��


 .�Q 
�5� �(9� �3�Q ���ILC482 2*� ��  
��E� Y
��

 .�0*� �� �(9� �3�Q82/3 �� �� ���� ��� �  
��E� Y
��

 .�0*� �� �(9� �3�Q58/2  
�� ��
��3��) ���P3( .

.�7� G��E<�S� �� �3�� y*���w �/*��w v�	� ��	$
  �$

����� �3�Q 
��E� �-� �� ��Q�� �(9�  �$) �	Q��Liu 

et al., 2003; Nawab et al., 2013Y
� �� �P�� �� .(  ��

 
��
 
�5� 
�/(X) �� �X*+��� �S��� �3�Q 
��E�

2*� �3�Q 
��E�  ���
 �� 
�5� �� ������ Y
����	�   ��

�� G�	Q��2*� ���
 
�/(X) �	����  �	
�X� �*<��  ��

)Amjad et al., 2009; Kobraee et al., 2010.( 
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B�6* 2. J��7' ���K1 L'���.� 5��� M�N-�-#+� 9�%�. �-:' �� 23.+1��� >?7:� ,�1 O�.+
 P
*� � 96@ P
*� >?@ ��� A+� 

���**|� D��	�  
 �P�
  
 
��8  

��E��� Y*H��*�  
v�����   
����  


��E�   
�3�Q �(9�  


��E� �3�Q   
�)�1  


��E� ]^_   
�
 ����  


��E� ���
   
�
 D������  

.��   
���
�9  


�/(X)   
���
  

.��   
k73  

?�(�  3  65/49  77/1  31/1  84/10  3206  38/11  841  3510  
����� �Q�� 2  ns 16/0  ns 27/0  *02/3  ns 25/31  *6544  ns 81/2  *3806  *10408  
?�(�× ����� �Q�� ��F�Q�) a(  6  93/4  3/0  81/0  73/10  1243  75/3  663  1860  
���  6  **35/275  **36/3  **66/10  **83/129  **42291  **52/1441  **3181  **12899  

Y*P� 1  **57/66  *75/1  **19/87  **46/941  **148988  **77/210  **101894  **289409  
�����× Y*P� 2  ns  6  ns 06/0  ns 79/0  ns 09/26  ns 948  ns 58/0  ns 1576  ns 332  
�����× ��� 12  ns 07/4  ns 14/0  ns 18/1  ns 84/4  ns 890  ns 96/2  445 ns ns 1178  
���× Y*P�  6  ns 99/3  ns 11/0  ns 53/0  ns 98/3  *2789  **98/15  **4008  ns 1494  

�����× ���× Y*P�  12  ns 01/3  ns 19/0  ns 36/0  ns 61/5  ns 1035  ns 74/1  ns 220  ns 1301  
����X*��� ��F�Q�)bc(  30  83/2  21/0  23/1  65/5  1041  31/2  409  1407  
;
�i ���**|� )%(    98/5  34/14  39/17  8/21  03/16  6/6  52/23  27/21  

* &**  �ns: �8 R
1+1 �ST��.� �� UV$ B�	7W. 5 � 1 6��� XY7D. )�68 � �ST��.�.  

  
 B�6*3�-:' �� �$�+8��-� 5��� +8 P
* � � �1-8 23.+1 &2%� +/. .  

2
���8 ��X*�  
�����v  ����  
)cm(  

 �(9� �3�Q 
��E�  
���� �$ �
  

 �)�1 �3�Q 
��E�  
���� �$ �
  

 ]^_ 
��E�  
���� �
  

 k73 .��  
)gr.m-2(  


��8  88/29  b 09/3  bc 61/1  d 83/8  cd 77/180  bc 

�P  23/29  b 32/3  b 81/2  bc 41/13  a 57/192  ab 

�(C�  09/24  c 22/3  bc 92/1  d 69/11  b 26/136  d 

�Q�$  08/36  a 03/3  c 07/2  cd 98/7  d 79/174  bc 

ILC482 76/27  bc 82/3  a 57/2  c 89/10  b 92/209  a 

���*"  43/24  c 27/3  bc 27/3  a 12/14  a 07/162  c 

����  58/27  bc 58/2  d 16/3  ab 37/8  cd 71/177  bc 

30 D������ �
 ����  - - 6/2  a - 83/160  b 
36 D������ �
 ����  - - 27/2  ab - 51/181  a 
42 D������ �
 ����  - - 15/2  b - 57/186  a 

Y*P� 4�)  17/29  b 13/3  b 04/2  b 98/8  b 38/168  b 
Y*P�  28/35  a 70/3  a 93/2  a 18/12  a 11/190  a 

P
Z'�
���� �.�.� X+W G+7 � 5���1 )-7$ +� �� �ST���.� �8 +Z�6F� �� UV$ B�	7W. 5 6��� .(PF'.� )-�AH) 6'�.6'  

  

3 .3. ���(# �&
' $)*+  

[
��� �
0r� ~��
��� .�7� 
�
 �� ���%� Y*P� � ��� �
 

RS� ��X�d� k
 �9�
 � �%� ����� ���� �
 RS� 

��X�d� [	" �9�
 �� 
��E� �3�Q �)�1 �*%m� �	E���
 

�Q�
 ���P) 1.( �
 ��qd '() �$ ��$ 
��E� �3�Q 

�)�162/43 �9�
 2$�� �1�
 )���P 3(. 2
�01� 

����� '() �$ ��$ 
��E� �3�Q �)�1 ��*I �)��� �� 

�� ��> �	E� ��
 2$�� ���$
 )Kavurmaci et al., 

2010.( 6*<
 2
�01� 
��E� �3�Q �
 ���� 
�5� �
 ��X*� 

���	� '() ��$ ������� �� 2
�01� �*(��� �����
 ��*I 

�)��� �� �9�	) �
�!_ � �q1  �
 Z���
 ���  �E��� 

�����$ �Q�� .
�Q �<�d�
 �� 63��� '()�$  ��$ � 

�
�7� ����� .8�$ �� ��*I �)��� ;P�� 2$�� 
��E� 

�3�Q �
 ���� ��
�Q )Martin et al., 2001.( �� 2
�01� 
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����� 
��E� �3�Q �)�1 2$�� ��*" .
�� �c���d 
��E� 

�3�Q �)�1 �� .�0*� 6/2 �
 ����� 30 ���� �
 D������ � 

6���d 
��E� �3�Q �)�1 �� .�0*� 15/2 �
 ����� 42 

���� �
 ��� ��$�7� �Q ���P) 3.( �� ��> G�(� �
 

������$  Y*
�" G�$�*I �� 6*<
 �� �� .
�� ����� 

.��
 ���I�  � 0*� 
�P� �q1  2*� �� ���  �E��� 

����E7�� G���� .�$�*I �� �
����� �� D��	� G
�P�� �*<�� 

���+� 2*�  �� ]^_ ���	
�X�G ��� �� 2
�01� ����� 

�$�*I �� 
��E� �3�Q �)�1 ����� ��
�Q )Ansarul 

Haq et al., 2018.( 2*� ��Y
 
��E� �3�Q �)�1 �� .�0*� 

27/3 p(E�� �� ��� ���*" � �� ��Y
 
��E� �3�Q �)�1 �� 

.�0*� 16/1 � 92/1 p(E�� �� 4���� 
��8 � �(C� 
�� 

)���P 3(. ������$ .�7� ���	$
 �� ]^�3� 4���� 


�5� �� ��C< 
��E� �3�Q ������� �Q�� �� ����� 

�/*��w .8�$ �Q�� )Naseri et al., 2016.(  

  

3 .4. ���(# -./ �� �#�   

[
��� �
0r� ~��
��� e57� 
�� �� ���%� Y*P� � ��� 

�
 RS� ��X�d� k
 �9�
 �� 
��E� ]^_ �
 ���� �	E���
 


�� ���P) 2.( '() �$ ��$ \)�� 2$�� �	E���
 
��E� 

]^_ �
 ���� �� 18/12 �� 98/8 .���Q ���P) 3.(  

Z����� [
��� ��
�+� Y*H��*� 
��E� ]^_ �
 ���� �C� 

�*%m� G��� 2*� Y
�� 
��E� ]^_ �
 ���� �� .�0*� 12/14 � 

41/13 �
 4���� ���*" � �P � �� Y
�� 
��E� ]^_ �
 ���� 

�� ���+� 98/7 �
 ��� �Q�$ ��$�7� �Q ���P) 3.( 

Namdari et al. )2019( .�7� ��
�
 �� Y*� y*���w �$ 


�5� �����
���  ��� 
��E� ��� �� �Q�� �� �$�(I � 

G�I�*�� 
��E� �3�Q �$ G�
���% v����� G���� 
��E� ]^_ 

�
 G���� .�� �9G���
 e3�Q G�Q�
�� 
��E� ���� �
 ��� 

� 
�/(X) G���
 ]^�3�  ���8 �	E� ��
 
�P� .�Q�
  

  

3 .5. ���(# ����   

[
��� �� ��
 ���8 �� �
0r� ~��
��� ���d �� .8 
�� �� 

���%� Y*P� � ��� �
 RS� ��X�d� k
 �9�
 � �%� ����� 

���� � �%� 6��+�� Y*P�× ��� �
 RS� ��X�d� 5 �9�
 �� 


��E� ���
 �	E���
 
�� ���P) 2.( �
 �X$ 4���� �����
��� 

�� Y*P� '() �$ G��$ 
��E� ���
 �
 D������ 2
�01� ��*" 

.
�� �
 l
��Q 4�) Y*P� �c���d � 6���d 
��E� ���
 �
 

D������ �� ;*��� �� ���+� 58/149 � 58/62 �
 4���� ���� � 

�Q�$ 69�d �Q. �
 l
��Q Y*P� '() ��$ 2*� Y
�� 


��E� ���
 �
 D������ �� ���+� 42/250 
��� z���� �� ��� 

���� � �� Y
�� 
��E� ���
 �
 D������ �� ���+� 17/112G 

83/114 � 8/108 ���
 z���� �� 4���� G
��8 ���*" � �Q�$ 


�� ���P) 4.(   
  

B�6* 4. �(���� P
Z'�
� �.6T1 �'.� �� &�1-8 )A� �'.�6� � �+F?	@ �'.� ,�1 +
/01 +/. =8��7� 2%�× P
*� 

���  

��E� ���
 �
 D������    .�� ���
�9    
�/(X) ���
 4�I�(*�) �
 (���/$  

4�) Y*P�  Y*P�    4�) Y*P� Y*P�  4�) Y*P� Y*P� 


��8 08/66  de 17/112   c  36/29  a 77/33  a  568 e 5/1251  ab 
�P 67/116  c 42/175  b  96/27  ab 22/31  ab  6/870  c 8/1184  ab 

�(C� 51/109  c 25/182  b  62/12  e 47/13  e  4/530  e 6/787  d 
�Q�$ 58/62  e 08/108  c  13/24  b 31/27  b  9/611  e 3/963  c 

ILC482 83/76 d 08/133  bc  42/27  ab 48/30  ab  9/350  f 8/1343  a 
���*" 08/78  d 83/114  c  78/17  d 69/18  d  1/677  d 4/1080  b 
���� 58/149 bc 42/250  a  11/14  e 12/14  e  686 d 3/1113  b 

P
Z'�
���� �.�.� X+W G+7 � �� +� ,�� 5���1 �ST���.� �8 +Z�6F� �� UV$ B�	7W. 5 6��� 6'�.6' )-�AH) .(PF'.�  
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3 .6. 23	 �����%  

���%� Y*P� � ��� � Y*	�X$ �%� 6��+�� Y*P�× ��� �
 

RS� ��X�d� k
 �9�
 �� .�� ���
�9 �	E���
 
�� 

���P) 2.( �
 l
��Q 4�) Y*P� �c���d .�� ���
�9 

�� ���+� 36/29 4�I �� ��� 
��8 69�d �Q �� ����� 

�	E� ��
 �� 4���� �P � ILC482 .�Q��� 6���d .�� 

���
�9 0*� �� ���+� 62/12 � 11/14 4�I �� 4���� �(C� 

� ���� 69�d .�Q �
 l
��Q Y*P� '() ��$ 2*� ��Y
 

.�� ���
�9 �� ���+� 77/33 4�I z���� �� ��� 
��8 
�� 

�� ����� �	E� ��
 �� 4���� �P � ILC482 �Q��� � 

�� ��Y
 .�� ���
�9 �� ���+� 47/13 � 47/14 4�I 
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