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Abstract 
In order to investigate the effect of planting pattern and nitrogen and megafol on grain yield, yield components, and seed protein of 
chickpea (Cicer arietinum L.) under rainfed conditions, a factorial experiment has been conducted in a randomized complete block 
design with three replications in Gonbad Kavous University farm during growth season of 2017-2018. The planting pattern is in 
three levels of 30×11, 45×7.4, and 60×5.5 cm (30 plants. m-2) and the factor of use of fertilizers in five levels of non-consumption 
and consumption of 50 and 100 kg nitrogen and one and two liters of megafol per hectare. The results show that the highest seed 
yield is related to 30×11 and 45×7.4 and the lowest is related to 60×5.5 cm. Seed per plant and seed yield in application of 100 and 
50 kg N ha-1 has been higher than others. The highest and the lowest protein percentage of seeds is related to 60×5.5 and 30×11 cm. 
1000-seed weight in application of 100 and 50 kg N ha-1 and 2 liters of megafol has been more than other treatments. The harvest 
index in application of fertilizer is the maximum and in treatment of non -application of fertilizer is the minimum. In addition, 
because of more effect of nitrogen on seed yield compared to megafol and non-significant differences between consumption of 
100 and 50 kg N ha-1, it seems that consumption of 50 kg N ha-1 and planting pattern of 30×11 is the most appropriate advice for 
planting of rainfed chickpea in Gonbad Kavous condition.  
 
Keywords: 1000-seed weight, density, fertilizer, harvest index, seed per plant. 
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 $%#�&�� W�C�*�� �����  ���� $��5 �� ��&)? ��� �5���� 

 .�	� ��<�  i�Z ��@3� ��<�  -��� ���C �� Z�� �!��

��*3� j�C�  ��� V�@� W�, � �B�� ��!�"� �� ���(

 $%#�&�� V�@� 5� $� ��� ��� �� Z�� ���[  �
�.!� q,��

 ���� �&+�� ��:-  # $%#�&�� V�@� W�, -�?��+�  '�� �

�	[� 7#�a  ��!�"� V�@�  5� �)
 .�4� ��?�4� -���
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 ��� ��� �<#� 6^��� �� Z�� 6�)4  ��� '
� 6
f�

 �#�3��� ��� ��0� ���C �	j�?) $��5 $� �� � (���

 � ��� ��� o��.C �4?#t( �� .�4� V�@� ��!�"�

 ������50 &)? �� $%#�&�� W�C�*�� # �<#� Z�� ���[  ��

 ��0� �� (��� V�@� W�,) �?�� � �B�� ��  �� �� 
����

) ��� �
�.!�Kafi et al., 2010.(  
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16654 66/5  16/29  07/2  273918 04/34  66/58  001/0  79/36  289/0  2 ���)  

12720ns *62/19  07/25  
*13/29  

**1210550  
*1/511  

*66/91  002/0 ns 
*5/61  

**77/2  2 ���� �
��� )R( 

241693** *65/18  
*07/82  

**78/29  
**3013477  

*3/395  
**3/198  001/0 ns 

**8/158  
**75/0  4 ) ���F(  

3620ns 25/0 ns 23/4 ns 11/1 ns 38071ns ns 22/4  ns 35/5  002/0 ns ns 77/1  02/0 ns 8 R ×F 

20709 73/5  15/23  11/6  191396 6/131  48/24  002/0  26/18  14/0  28 �LZ 

6/15  69/9  04/12  94/7  74/11  09/4  17/11  05/4  86/9  19/8  - (%) 7����e  ;
�m 

 � ** )*ns�� : X5�7� �O$" 7A-�5� ��&� �� YZP [: � \O� ?�	�]&  � 0���^75 O$"� .��&�  

  

 ?�0B5�I�:� D5A-�5" �:�!" .  �P�7���#" ��� �#E-+&�.<
�= ;:&�9 758_� <�� � 
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 $5#��.?���  
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 �� �� 

Vgh ���[   

 �� �� 

 ���[   

Z�� 

�Ct
# �?  

) ���� �
���cm(  

b42/23 a57/32 a4014 a0/286 a84/46 a47/45 a08/5 30×11 

ab03/25 ab04/31 ab3716 ab9/281 ab09/44 ab08/43 b56/4  45×4/7 

a64/25 b79/29 b3446 b5/274 b91/41 b44/41 c227/4 60×5/5 

 `�7]^5����"7 ���- �#�P 7� �� �O$" `2�M& �0O�� .<P& 0��� \O� YZP �� �&� 
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d6/701 c11/23 c3050 b35 c1/29 c5/271 c42/37 c96/36 c38/4 $%#�&�� ������ W�, 

bc6/947 bc06/24 ab3938 a37/41 ab96/31 abc5/281 ab87/46 ab47/45 ab76/4  50 $%#�&�� W�C�*�� 

a1140  a49/26  a4315 a06/43 a58/33 a6/289  a78/49 a02/48 a07/5 100 $%#�&�� W�C�*�� 

cd2/840 bc89/23 b3525 a89/39 bc6/29 bc1/278 b36/42 b82/41 bc42/4  ��!�"� �&�< X
 

b984 ab93/25 b3800 a52/40 abc43/31 ab3/283 ab98/44 ab38/44 bc49/4 ��!�"� �&�< #� 

 `�7]^5����"7 ���- �#�P 7� �� �O$" `2�M& �0O�� .<P& 0��� \O� YZP �� �&�  
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3 .2�!�� �� %&' ���$! .  

 �
��� ����  �3   �� �� Vgh ���[  � ��� $�4� U
�&�

���� )05/0≤P(  ��� #)01/0≤P(  �#�/) �!�C ���=

4 ��  �� �� Vgh ���[  .( ���� �
���30×11 

&����  �&�47/45  �B�� � ��� ���� �
��� �45×4/7 

 # �
������� 60×5/5 �&��� �&� �  ;� � 3/2  #4 

��� Vgh  �#�/) ��� � 5 .(�  �����  �
�.!� 6�<� ���

 �&c� ���a&��  �� �� Vgh ���[  ��  6���, 5� �?��}�  ��

���� ����  ���=� l
�� -#� ��  �� 1� 68��! �� ��
5

�� ~�a � � �#5  Z�� ���[  �?�� q,�� 6+, '
� # �&!�

 #  �� ���� &�`� ��  �� �� Vgh ���[   .����.!�
 �

 *8�!  ��#�- ��
l �?- ��� 5� �U	(  �5/12 

&���� �&�� Vgh ���[   ��  �� �� 8/77 �.!� �8��
 � ���

)Moazzamnia et al., 2011.(  

���  ������ � \����  �� �� Vgh ���[  '
� 100 

 �� ��&)? �� $%#�&�� W�C�*��02/48  7#�a  � ���

�	[�  V�@� -�?��+�  �� -���50  # $%#�&�� W�C�*��

 �&�<  #� V�@� �#�/) ����� ��&)? �� ��!�"�6 .(

 $��5 �� ���C �
�dh 5��� '���  �� ��!�"� � ���� ��+&^�

6C o.
� S��� ���� $���( # Vgh 6�)4   # �?

Vgh ��� $��/ -�?  �B��  �� �� Vgh ���[  '
����	�

 �
�.!� ��!�"� �&�< X
 V�@� �
 ��� V�@� W�, �

1� .���� ���� ���( ���[  '
�  )  �� �� Vgh37  (��,

 V�@� j�C� .��� $%#�&�� V�@� W�, ��+�  � \����

 $� V�@� W�, � �B�� ��  �� �� Vgh ���[  ��!�"�

��� �
�.!��  ��!�"� � �B�� $%#�&�� V�@� ����  ���

���  .��� � � ��� ��  ��� �����&� ��!�"� V�@� �

� �5����  Vgh ���[  �� $%#�&�� V�@�  �� ����}� 

V�@� �
�dh ���� ���b� � /�  �� ��� '
� .����  ���

 # ��!�"� �"
� 7���� # ��!�"� 5� ���a&�� 5� 68�^

 �bL	� $%#�&�� V�@� ���b�� ��� ��  $%#�&�� ��� .���

�� q,��  ���C � ���k�.� �(���� -����  ��  W���� �4
�5

��� �   #�� �c��
 ��
5  ��� ��� �   ) ���Goldani & 

Rezvani Moghaddam, 2007�(  �
�.!� $� `�&� �

 V�@� .���  �� �� Vgh ���[  `�&��� # �4
�5 �0�

� �
�dh �8�	, �"
� # $%#�&�� ��*3� 7��8  �� ���(

6C ��:  �:�b� � �� �
�dh ���� 1�b&�� $�
�/ $�)�� ��?�

��� �)�<���&� -�m�b  � �� 1?��! ����� -�  � '
� � �5�

��*3� ��� ��  �� �� Vgh ���[  �
�.!� q,�� 6��,  ���(

�� ) ���Abbasdokht & marvi, 2005 $�#.!� .(25 

 �� ��&)? �� $%#�&�� �C5�h� ��� W�C�*��,��5 ��0� �

�� Vgh ���[  �
�.!� ;/��  W�, ��+�  �� �
�b� ��  ��

 V�@��) �� $%#�&�Kashfi et al., 2011(.  

  

3. 3�!�� �� � �� ���$! .  

 �� ��� ���[  ��  ���� �
��� ����  �3 )05/0≤P(  #

 ���)01/0≤P( ) �!�C ���= �#�/4 �� ��� ���[  .(

 ��  �� ���� �
���30×11 &����  �&�84/46  � ���

 -�?��+�  � �B�� ���� �
���45×4/7  # �
���

���� 60×5/5 �&��� �&� �  ;� � 57/2  #93/4  ���

��� �	[� 7#�a  � �	j�? ��� �   '�� -��� �
���

 ����30×11 &����  �&� # ���� �
���45×4/7  ��?�4�

 �4� �#�/)5( .�`��5��
  �� l
�� -#�  �� *8�! �

 ��+�  ���� �
���30×11 &����  �&���� �   ���=� ����

 �� '�� 1� �?  ��� ���[  # �� � ��� �  #� � �B�� -

 �"
� ��+� � �t
#  �
������� 60×5/5 �&��� �&�  ��<� 

 ��+�  �� .�� �
������� 60×5/5 �&��� �&�  �� �  � �?

 *8�!5/5 �&��� ��� &��� 1? 5� �&�   '�� *8�! ������

 ��  �� '�� ���=� # 1� �? ��� �?  # ��&!� ~�a � � �#5 # � 

 '
� �� ��� ���[  ���� �
��� -�?��+�  � �B�� �
���

 ����30×11 &����  ���� �
��� # �&�45×4/7 1�  .�� � 

 Vgh �� ��� ���[  #  �� �� Vgh ���[ [ '�� ��		�  ���[ 
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���  �� �� ��� . �
�.!� �� *8�!  � �`	� 1? 5� �?

$� '�� ���=� �?��  ��  �� �� ��� ���[  ��� '
� # �� �?

) ��� �
�.!�Moazzamnia et al., 2011 .(  

 ��  �� �� Vgh ���[  � $%#�&�� V�@� �
�.!�

��� �
�.!� 1? ��  �� �� ��� ���[  ���� �
�.!�� 

� ��:- � ���  V�@� �� �a8 '
� ���b� '
� 100 

 �� ��&)? �� $%#�&�� W�C�*��78/49  � �� 68�^

�	[� 7#�a   �� -��� ������50  �&�< #� # $%#�&�� W�C�*��

 .����� ��&)? �� ��!�"�1�  �  �� �� ��� ���[  '
� 

 �� $%#�&�� V�@� W�, ��+� 42/37  ���� v*[  �#�/)

6(!�"� V�@� j�C� .6C *^�� �� ��  $���( # �?�

��<�  q,�� ��� ��� ���  V�@� ��� ��  �� �� � 

 $�4�  �� �� �� -�&c� ��)*+, ��!�"� � �B�� $%#�&��

 $%#�&�� V�@� � �
�?��+�  ��  �� �� ��� ���[  # ���

��� �	&���  ��!�"� V�@� � ��� �
�?��+�  5� � 

 .�	&��� �� ��� ���[  �
�.!�) ��0�  ��Khojamli et 

al., 2019 (# ) A�,Yazdi Samadi et al., 2001 �� (

 o��.C $%#�&�� V�@� �
�.!�.��� ���  

  

3 .4 )*	 .��+�� ��  

U
�&� vB:�  �� ��� # ���� �
��� ��� $5#��.? ���

�	[� ) ���05/0≤P �#�/) ��� (4( $5# .��.? �� ���

 ���� �
���30×11 &����  �&�286  �
��� �� � ��� W�C

 ����45×4/7  �#�/) ����� � #�a 5 .(� /�  �� 

'
�  � �� ���� �
���30×11 &����  -#� *8�! �&�

��� l
��  ��� � � ��� ��  ���1� ���=�  '�� �� -� 

 ��  # �� ��`
� �?W�`�� �&c� ��� $���(  �� .�� �
���

���� 60×5/5 �&��� �&�  �� �  *8�! � �?5/5 

�&���  �� '�� ���=� ������ ��� &��� 1? 5� �&�  �?

 # � �#5���   �   5� ���� �
���30×11 &����  # �&�

 ���� �
���45×4/7  $5# �� q,�� ��� '
� # ���

���  .���
 �?�� �? � �
��C $��� ��0� -#� �b�b3  ��

X
�.� S��� � ���� -�"<� j�? �� �  $5# �����.? ���

���  S��	� 5� $�?��C �<�^ '
� �� ��
5 ��� �?��Z � 

��� ���a&�� (��� # �
�dh ����) ��/��  '
� # ���� -� 

��� �&c� $���( � �`	� ���  $5# �
�.!� # �?��.? ���

) �� �?��ZBiabani, 2009(.  

��� �  � \���� �����.? $5# '
������ 100  W�C�*��

 �� ��&)? �� $%#�&��6/289 �	[� 7#�a  � ��� W�C  �� -���

 V�@� -�?��+� 50  V�@� # ��&)? �� $%#�&�� W�C�*��

 ����� ��&)? �� ��!�"� �&�< #��#�/) 5( .� ��� ��  ���

 ��� q,�� ��� V�@� �� ���+? $%#�&�� �!�� ��B] 

 �� �!��  .�� ��!�"� .��� ��� ��0� -�? ���� '���  ��

 q,�� ���� $���( -��� ;��	� 2
��� ��`
� # �
�dh

1� .�� ��� $5# �
�.!�  $5# '
� ��.? � \���� ���

 �� $%#�&�� V�@� W�, ��+� 5/271  '
� �� .��� W�C

 ��� �� ���C �� q,�� $%#�&�� ��� V�@� �����

 ��� '
� � ��� �4
�5 *^�� ���# ;��	� �4
#�


�+^ ;/��W���� ;��	� �  �4
�5 -�?� �t
# Vgh  -�?

� # �� $���( ��^ ��  .�!�
 �
�.!� ��� $5# $� ��B��

6C *^�� �� ��!�"� V�@� �� �����.? $5# j�C�  �?�

 ����  $%#�&�� V�@� ��� �!�
 �
�.!� ��� $���( #

��� ��� $5# �� ��!�"� V�@� � �B�� -�   .���� �?

� $5# �
�.!� �*, �
�.!� �� $%#�&�� V�@� ��� �� ��

����� ��n �4
�5 # �4
#� ��� 6^��� ��:  �b&[� #

��f�: q,�� $%#�&�� � �����  ��#� $����}�  $���(

��� � -.&	��&! ���� ��b&�� # .&	� ��Bc� .�� # ���  -�?

�� ��� ��^ �� ��� )Salehin & Rahman, 2012.(  

  

3 .5 .� �� �-�
./ 

 ��� ��� ��)*+, �� -��� ��+�  # ���� �
���

�	[�  -���)01/0≤P(  �#�/) ����4 $���f�� .( ���[ 
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��� $5# #  �� �� ���  ��+�  #� �� ���� �
���

30×11  #45×4/7 �&��� � � �&�  '�� ���=� �?�� 6�<�

 ��� 68�^  ��  ��+�  #� '
� �� ��� ��)*+, �� q,��

 ��+�  5� ��� ���� �
���60×5/5 �&���  ���� �&�

 �#�/)5.(  1
� 2
��� �� ��5� 1=� ��0� ��� ��)*+,

 ���� 1���  ��30 1���  �
�� 5� �&+� S����&� ��  ��  �?

 �  1���  �
�.!� �� # ���66  �
�.!� S����&� ��  ��

) <@�:Mousavi et al., 2009 .(  

�4� ��� -�?��+�  �� ��� ��)*+, �
�b� � ��� $

 � ��� ��)*+, �]���^������ 100  v*[  $%#�&�� W�C�*��

�	[� 7#�a  � ����  ��+�  �� -���50  $%#�&�� W�C�*��

 ����� ��&)? �� �#�/)6 .( -�./� ��+�  #� '
� ��

 ��� ��)*+, �� q,�� # ��� ���b� �]���^ �� ��)*+,

���  ��� ��)*+, 6=��^ .���� � � W�, ��+�  � V�@

 �� $%#�&��19/10  .��� \���� W�C� ��� ��  � ���

 ��� ��Bc� ;B� ��� 6@! -��&�� �� $%#�&�� ������

 _�m�� '
� # �� ,�.� �� ��0� 6���,��}�  # ��� ��

�� �c� ��� ��)*+, �
�.!� .��� �
�.!� �� ��� ��)*+, �


 $5# #  �� �� Vgh ���[  �?�� ��8 .��� \���� ���

 ��!�"� V�@�� �5����  �3  �� ��)*+, -�./� $%#�&��

 ���� ���= ���� ���'
  W�, ��+�  5� ��� ��)*+, ���/#

��� $%#�&�� V�@�  .��� � 1?��! $�# $%#�&�� �� $��5 

6C �?� 6�)4  ;/�� ��� �  ��C 6C ��	?� # `�&� �� 

Vgh ���[  ��� �� �   .���  �� �� Vgh ���[  �
�.!�

#  �� ��� ���[ S����&� �� q,�� $%#�&�� V�@� ��  ���

���
 �
�.!� .�� ��� ��)*+, )Saeedipour, 2011(. 

 ��� ���� �
�.!� .�� �� o�� ��)*+, $%#�&�� V�@�

)Nakhzari et al., 2020.(  

  

3 .612�* . ���!  

���� w��
��# 
.`  U
�&� $�4� �? �	[� ��� ��	?�  �
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