
����� ��	
� � 
���	�� ��
� � ���� /�	�������� /��	 !�"
# � $%&)()�(/+�,	# -./0 

��� 

12� 3!	4 5,�	1 6�7 ���61 81�� 6��+9� � �6:� �
;<�1�=> �� �
	���?= ����� 

)(Cicer arientinum L. ���6@ �,� A,�6!;�	� 

(��BC� 8)�-*

)���	
� �	
�
 :��/��/�����	�� �	
�
 :��/�/��(

�D�:& 

� 3!	4 5,�	1 6�721 8�)	E� 
�6� ���61 81�� 6��+9� � �6:� �<�1�=> �6:� � 

	������ ��?= ���6@ 8FE
� �,� A,�6! ��,	��; G�	�;

 ���	H�6) ��	
!��� ����� 
���	�� I	F�FJ1 8��+��	� �� ����� /KL-./M 8� �69�D�;�� .8� O,	��; P,� I��Q 3��R�� �� $,��H�	�

 S��� B6� T)	U �69� ��6:1 8� 	� ���	V1 $�	� 
	�D!.3!	4 5,�	1 $�	! �� 3!	4-K� P,���6� ��� GD
W�� -K8� P,���6� ���X
�

��Q� $�	� �81�� ���61$�	! -/GYMG.Z�.[��6�6H� �� 81�� ��6 � 8�3,6\ ��J� ���1�<�1�=>Flip 93-938� �X�6� $�	� ���
� 

8],	F�D!.3!	4 �� 6�@21 	� 84 D=��� �	�= ^,	H= �� 8=�� ��D�1 G81�� �� �	�= ��D�18=�� DQ ��� G�	�= G8=�� �6:� � 8� _�@ ��	� ����

�
�� ��� D
H�	, O�	� 
.1 O,�+�� 	� ���6 81�� �	�= �� 8=�� ��D�1 G81�� �� �	�= ��D�1 �8=�� DQ ��� 8X� ��X� �X
�� ��� GDX
H�	, O�	X� 


8=�� �6:� � D
H!�� O�	4 `R� � O,�+�� �DH�� _�@ ��	� �.3!��6� a@	! 	1 6�721 3J13�6b= ��6U 81�� �4�61 � 3!	4 5,� .���X1

 <�1�=> 	� 8],	F� �� 3,6\ ��J�Flip 93-93 �)� 6H��� _�@ ��	� � 8=�� �6c� � G81�� �� �	�= ��D�1 
�����	�= �� 8=�� ��D�1�DQ ��� 

8=�� ��� 6H 4 �; 3!��6� a@	! �.^,	H= 8� 89�1 	� �D�; 3�� 8� �:�@ O
1 d�U� 8� 3,	
� 	� ��X,� ��?= ��,�� �	� �� �1��6e �

8FE
� P,� ��G��� 3!	4 3,6\ ��J� ���1 �4�61 	�YM	1.Z�� �� ��6�6H� �� 81�� �� = 8�Q�1 ���1.

�>�� 
	� 
D��� :81�� ���61 G3!	4 5,�	1G<�1�=> G�,� A,�6! G�6:� � G����� ��?= 

8�DF� 

���� ��� )Cicer arietinum L. ( !�"# $	 %& '"( )&*"�+ ,"�-�

 &�. ��/0& %& '�&� 1�2
3�� 45�( 6	5�(6	
&�
�7�( �"8& %& 3

'( �9	� !�# :0 ��;(�< ,�-� 4�=>�( �( 6=?	% �@"AA> ��BC
 4�0

)D3�"""=��EF�"""7 6�@"""G+ �"""H�AI J��"""G
 4
&�"""<�( 
� 
�

:=?�8�>& 6I&
% 4�0 �"�/0& *K�L 6"+ @"M�()NO3PQ.(S"�&� 

�=	3 T&��& �( �3UI ����1�+ 43�"L E6�@"G+ �&�"+ 3 �"0NV�"
 

W/PX6��"YZ �["> �"	% \]"8 %& 3 ���"( 1�2
3�� @H
� NN

6��"YZ '�5�"8 @"�-�
 3 
�=^0 )��;�+_1"
 )�"�;�+ )PP('"( E

`�
�
WPXa_X 3 
�=^0 PPPXWb �"8& )&�"	& '"( c";G=+ 1
 .

%& 4
&�
�7�( �( )�=8�- )�=8&NbPNP �["> �"	% \]8 
�=^0 

/I d"8�=+ �"( ���� ��"^;VPa
�"=^0 
� e� �";�> )N(:Y"8

�@/I 1"	& %& 3 '=M&� 
�[> 
� ���� @�-�
 
� 4& f�"g�gh
 3


 'BAZ 43
 
�>�"+ )�="8& 
� ���  1	& @�-�
 3 @M
 i;=�+ 4�0

6+ ��M j<&3 �kl+ 
�[> 
� )m @�-�
 n	&*�& 
� @�&�
.

�	
�
 
� �M�> 6["	3
 ,L&�+ �
�7�( `B8 i;=�+ 4�0
 

�.	��=8&
�Ef�
�B� oUH& 3 �I&
% 4%
3�[> �@^[�&� E��p�YM ��9[�&� 

*:�?� Ef�B
�^+ J�2?+6^��3�=^-&:falah1357@yahoo.com 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

45
.1

1.
3 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
6-

18
 ]

 

                             1 / 13

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.45.11.3
https://jcpp.iut.ac.ir/article-1-905-en.html


����� ��	
� � 
���	�� ��
� � ���� /�	��������/��	 ! �"
# � $%&)()� (/+�,	# -./0 

��q 

f3�"r=+ %3
 J�"# 3 @�"M
�7 j["G[
 E�"+� �( ���  6[	&% 3

6+ :0 E���  60��  
� 1�As@A��+ t5�"/G+ 'p ���� d	&�"M 
�

 �["p u�"7 
� �@"M ��"�7v �"(�#
 �"( '�w
 �( �	 3 x[7

6+ f
&�L 'Z
� �( 3 ��M '"Z&�+ @M
 ,y� 4�Y=�& 
� 5�( 4�0

 6+ ��/0& *K�L E�8& @M�()POEPV3OX.(���  �3% �M�p 
�

 e&@�& 4&
&� z
*( 6[	&% 4�0 6"+ 4�
 )*"�+ @"�
��< '"p ��"M

 z
*( 6[	&% '( 3 ���/� '	�{
 &
 4�
 &
 x[7 ���+ 6��p )&*�+

 6"+ n	&*"�& ��"w;/I E'"|�=� 
� 'p @A0� }�y=7& )m '(@"(�	

)OO.()&
�w/0 3 �8��)O(�"M�p 
� ��7~"
 '"p @"��&� )�["�

 
� 3 @"M
 ,y"� n0�"p `B8 6(m ���� e�<
& �
�Y( 3 '��=?+%

 &*Z& n0�p '|�=�4@M '�&� ��w;/I 3 ��w;/I .E�="8&
 1	& 
�

 p *�� �9	� f�G-�]+ e�"�� 
� '�&� �&@G
 E'
�( 
� e��� �&@G
 n0�

 �
&*"  �"M�p 
� ��7~"
 f&%&�"+ '"( �	�"8 '"�&� @H )%3 3

@���p)PP3OV.(4&�"( �"H�� n0�"p `B"8 *"�� �/� j	�?


 3 6��"p *=A"8�=� 4&�( `8�A+ z�( \]8 @�-�
 3 6[	3
 @M


)��A( 
� 3 �@	��  ��w;/I 4&*Z& @M
 3 ,�w[
 4&�( e%5 4�0

 �	�Y�6+ n0�p &
 ��w;/I @0�)a3PW.(

3 60�"�  ,"+&�I ��"8& �"( '> `8�A+ '
�( :>&�
 ���=�&

 6+ f
�H 6]�h+ 6+ ��k~
 J�yh+ ��^;/I 43
 E���  �
&�  .

'( 6��+% ��^;/I �C>&@L 6+ �8� )3�"( 3 )3
� �"(�<
 '> @	m

'
�( 1"	& %& @"�&�=( ���  3 �@�8
 ,<&@L '( @M
 ,+&�I 4&�( 4&

 ,+&�I @	�/A( &
 ���r=8& �C>&@L)X.(�(��"�� e�<
& 'G-�]+ 6"(m

:>&�""
 
� 4�""0PQEOWEXW3VQ'""
�( j""(�+�=+ 
� ��[""+

@	��  
� '�&� ��^;/I 3 '
�( 
� '�&� �&@G
 E:>&�
 n	&*�& �( '> 

\]8 @L&3 
� '�&� ��^;/I 6-3 n0�> '
�( :p&�"
 �
XW'"
�( 

j(�+�=+ 
� n	&*�& n0�p ��8 3���	 )Q(.��"B

& 1�/0 
� 

)&
�^/0 3 )�9	
)ON(:>&�
 68
�( �( c#�"A+ 
� ��"�� '"
�( 

�&@G
 E��-&�=8& i;=�+PV�
OV'"( &
 j"(�+�=+ 
� '"
�( )&�"AI

���/� '�H�
 4��y=<& ��;]+ :>&�
@�&.

)&
�^/0 3 4�<�()P(:>&�
 \]8 '8 J�/I& �( 6[	�+%m 
�

 '
�()PbEOb3Xb�=+ 
� '
�( j(�+ (3Vi;I 
�/�
 %�"0 4�0

 6"AG+ �k& '
�( :>&�
 '> @���> �
&*  ���� ���  43
 �"( 4
&�

 '"�&� ��"^;/I :>&�"
 n	&*"�& �( 3 �M&� '
�( 
� e��� �&@G
 
�

 
�=w0 ���	 n0�> .:>&�
 
�Pb
� e�"�� �&@G
 j(�+�=+ 
� '
�( 

'
�(Ob:>&�"
 �	�"8 %& �=["�( @H
� '"�&� ��"^;/I 3 ��"( �"0

(:>&�
 '( �B?� 4�=[� '( �
5�( 4�0 @"+m �"8� .6-�"L 
� 1"	&

 '> �8&oU� )&
�^/0 3)V('(�["+ *"�� 4&�"( &
 ��"� �	�"=� 

d	&�M �h
 ����:	� :>&�"
 �"Y�m 'G-�]+ 
� 3 @���> �
&*  

Pb j(�+�=+
� '
�( 1	�=[�(��> @�-�
 &
 '�&� ��^;/I .

�"k& 6"8
�( �"YZ '"G-�]+ 1"	& 
��A+ 1�/0 '(f&
�"
	�

3 �M�p �"( '
�( :>&�
 f��H�y"7 6"7�( �����3��"�
��D 

e�7 
� :	� ���� ���  e�|�& ��(m.

���� �g��	�

n03�� 
� )�="8�- 68�AM&�0 �
&�& 4%
3�[> f�g�gh
 'I
*+ 


� j<&3Obe�7 6<�M J�/M 4�=+�;�> ��(m)6	�"��&�{Z ��I

OO 3 'Z
� PO6	���&�{Z J�# 3 6-�/M 'g�<� Xa3 '"Z
� OW

6<�M 'g�<� (T�r

& 3NWPb�=+ �	
� \]8 %& J�"8 
� 6"I&
% 

aV�NOaX @	��  &�Z& .:�?g
 cB# 1��"> 6"/�;<& 4@"A( ,"h+ E

n	�"+%m e�|�& e�"  )�=?"(�
 �"( J@"=G+ 4&�"0 3 �m 4&
&� 3

x[76+@M�( .1�9���+0�+�'�� '��B"M 4�"+� 3 6 @"�
�( 4%3


 'g]A+ 4&�0 �+%m �
3� J�# 
�	� n
,wMN�@"M ��&� )�["� 

�8& .6=;�"8 �
 �"��( 4&
&� n	�"+%m ,"h+ F�7 36"��&

�3@LX/Q��( .���+m %& �� �=?( 4%�8 �( EF�"7 '"	*|
 4�AB+

 )&*�+Vb3Pbb ���"8 3 �
3& ��> `�
�
 '( 
�=^0 
� e� �;�> 

f�r?�@M '���& F�7 '(.

'( n	�+%m f
�H��;�8& ,"	
�=p�� F�";( `"-�< 
� 4�"0

 �( 6���y
 ,+�>'8@"M e�|�& 
&�^
 .'"( �"M�p �	
�"
 )&�"AI 

,+�"M 6;"H& ,+�I 
� �"M�pNV3 1	�
3�"� J3& E@Ar"8& NV

E1	�
3�� \]"8 
�Ys �( '
�( :>&�
NaEPXEOb3OW
� '"
�( 

j(�+�=+ 3,+�M ��
��D �	�  6;h+ ���
3��
��DFlip 93-

93 ,	
�=p�� n	&
m �('(6I�� ,+�I )&�AI g+ '?"	� @"M@�.�"0 

'( f�> J�"# W,+�"M 3 �"=+Vi"	�
 �"M�> ';"H�� '"( Ob

6=��""8 ��""( �""=+ .'""( 4
�""A> i""	�
 3� �3U""IVb6=��""8 �""=+

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

45
.1

1.
3 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
6-

18
 ]

 

                             2 / 13

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.45.11.3
https://jcpp.iut.ac.ir/article-1-905-en.html


� 3!	4 5,�	1 6�7	1 ���61 81�� 6��+9� � �6:� �
;<�1�=> �� �
	���?= �����... 

��� 

$:!h.�\D=�	� 8=	��	� P�b=	�� )���� 6H�(	�� 6i4�De � $U�De G)�H=	� 89�� ��6\ (����� �	�jkLjl

�6@ 	=�� 
���	�� ��	
!��� �	bH],� ���	�; 

6<�( i	�
 '8 4�Y=�& 3 &@=(& '( �@��+ )&�AI @"M 
�"�A+ '�"M�L .

( E�M�> %& ,B<�
�0)&*�+ '( )�=��> :8 �( O@� 
&*0 
� 6��rI

@�@M .
��M �>�� d8�
 �[> 4&�( c"/I '"( 4�0Q6=��"8 �"=+

 !�y"+ �"M�> �"YZ e%5 
�"( )&*"�+ �(&�( 3� 3 ���> ��|	&

 ( 
&�g=8& %& @G( '> @	��  '
�( )��> $A
 ��0E�"�� �
�"+ :>&�
 

@M ,H�L .

�%&@�& 4&�( 4��  '
�( 
� e��� �&@G
 6 @�8
 )�+% 
� )'"/��

 ��+ ��
 J3& (Nb'
�( '(6���y
 
�# 
� '�"M�L !�"L %& �"� 

f�> �0 '�&� 3 e��� �&@G
 3 @M �M&��( �
�/"M '
�( �0 4�0

3��8 �"0 
� '"�&� �&@"G
 3 e�"�� �&@G
 1�9���+ 1�"�G
 '"
�( 

@	��  .'�&� �&@G
 :�?g
 %& �&@"G
 E'"
�( �"0 
� e��� �&@G
 �( �0

 @M 'B8�h+ e��� 
� '�&� .:"0 
�"( ��9="8� %& ���r="8& �"( 1�"As

 '( '�&� @H E
�/M %& �"� 3 �
�/"M 
�"/�
 �0 %& 6���y
 
�#

 '( e�  `?L �( '�&� )%3 1	%�
 @"+m �"8� .:"0 4&�"( 1�"As

 7�M 3 x[7 ���+ 1��G
 �M&��( ��&@"G
 Nb'"( '"
�( 
�"#

 3 @�@"M ��"�=�& f�> �0 
� '�M�L !�L %& �� 6���y
 
�

 4�+�QP6=��8 'Z
� '( E)3m 
� �&�  f@+Xax["7 �I�"8 

@�@"M 1	%�"
 ��8 3 �@M .�L�?"+ E'�"M�L !�"L %& �"�

6<�( f�> �0 �@��+)j(�+�=+ 
�Ys J��G+(��"^;/I �
3&�( 4&�( 

��r=8& �
�+ '�&� 6	�Y� �"��  
&�< �.��"8& �"( '"�&� ��"^;/I

 �(�#
NX@H
� @	��  'B8�h+ .��&� ,"�;h
 3 '"	*|
 �"( �"0

 %& ���r=8&e�� 
&*�& 4
�+mSAS )OP(3 @"M e�"|�& f
�"H 
�

6AG+ 1�9��"�+ $"�^r
 4&�"( E6[	�+%m ,+�I �k& )��( 
&� %& �"0

1^�&� )�+%m J�/=L& \]8 
� V@H
� @	��  ���r=8& .

^,	H=� �mJ

�n� 8QC@�
�9 3

6I&
% J�8 
�aV�aX@M
 ,y� J�# 
� 'g]A+ 4�+� 1�9���+ 

����)@Ar8&���
 ('( E�M&� 6[	&*�& @�3
 4
�"# 1�9��"�+ '">

 '"( `"�
�
 '"( ��"+ �"�
 
� �"+� �Cp&@L 3 ,<&@L_/NV3W/OV

6=��8 'Z
� @�8
 �&� ),wMN.(, T3�M e��� 3 60� 3� 4@A(

 �	
�
 
� ��
��D �"
 �["YB	�
& �"7&3& %& i";=�+ �M�p 4�0

 '�&� 'p @M `Z�+ �&��7 �7&3& e�|�& 5�( t�=B?� 4�0�+� 
� 4@A(

���  .)&
�"w/0 3 ��3 ��B

& 1�/0 
�)OW('"> @"��&� )�["�

 4�+�ºCNW/OV'(f@+Nbe��� ';L�+ 
� %3
 �"�& �I�( 4@A(

VO �
 V_'�&� ��^;/I @H
� D��
�� ���� i;=�+ 4�0@	��.

6I&
% J�8 
�aV�aX6 @�
�( )&*�+ V/VXP6;�+ ��"( �"=+

 �3@L '>Ob�"��	 �
�( ���� @M
 ,y� J�# 
� )m @H
� .

F�"7 6=(�"#
 ��"�7v E��"+ �&��7 
� 6 @�
�( e@I '( 'Z�
 �(

 6[	&% @M
 �
3� 6# 
� ���  %��� �
�+ �(�#
 1�+~
 jBA+ �YA


0

50

100

150

200

250

مهر آبان آذر دي بهمن اسفند فروردين  ارديبهشت خرداد   تير 

0

5

10

15

20

25

30

35

40

��ر���� ��ا�� د�� ��اآ�� د��

6
 @

�
�
(

)
6
;�+

�=
+

(

�+�)
6
=��
8

�&�
 

(

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

45
.1

1.
3 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
6-

18
 ]

 

                             3 / 13

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.45.11.3
https://jcpp.iut.ac.ir/article-1-905-en.html


����� ��	
� � 
���	�� ��
� � ���� /�	��������/��	 ! �"
# � $%&)()� (/+�,	# -./0 

��� 

�8& ���( .
 %��� �8& 1^/+ 1	&�(�A( �
3� 1"	& 
� ��"�  6=(�#

'( :>&�
 3 �	� �M�> �	
�
 
� ��	3 '"( 5�"( 4�"0 1�+~"
 6(�"7

@M�( �@[� .

81�� �� �	�= ��D�1 


� '"
�( 
� e��� �&@G
 �( ��
��D 3 '
�( :>&�
 E�M�p �	
�
 �k&

 6AG+ @H
� x	 J�/=L& \]8 ��( 
&�)J3@Z N.()@"M ��"
�p

 �I�( �	� �M�> �	
�
 
� @M
 ,y� e�"�� �&@"G
 @	@M n0�p

 @	��  '
�( 
� .'(4
�# e�"�� �&@"G
 'p e�"8 �"M�p 
� �"0Vb

��"( J3& �"M�p @H
�)J3@"Z P.(f�"M
&*  �"( '"|�=� 1"	&

 
�Z�+ 3 )�?��Z)Pb()&
�w/0 3 �A�8 3)OO(�
&� �g(�]+ .

"G
 n0�"p *�� �Y�m""p 
� ��7~"
 �"( &
 '"
�( 
� e�"�� �&@"�M�

 @���p �
&*  .t5�/=L& z�"( \]"8 �
�3% 'G8�
 �( �3% �M�p 

'"|�=� 
� 3 '=��	 n	&*�& *=A8�=� E�@M �=[�( 
�� ��Z `Z�+

 e�"�� ,"+�w
 3 \�"g;
 �"YZ 4�=[�( 4*=A8�=� �&�+ :0&�"� �"0

6+ ���  .

'( E�M&� '
�( 
� e��� �&@G
 �( 68�wG+ '](&
 60��  :>&�


'��  �
5�"( 
� '
�( 
� e��� �&@G
 1	�=/p 'p 4& '"
�( :p&�"
 1	

'( @+m �8�)J3@ZP.(:>&�
 
� �	�3@"h+ 1�	�"� 4�"0 4�"0

 3 6��"> 
�"� ��"�  3 �
&@"� ��"Z3 ��"�  4&�"( 6�&@As 6]�h+

:0 '"|�=� 
� 3 ���/� ��Z &
 6��> 6	&�. �H�AI 3 �m 1�As

,  6+ f
�H '
�( �0 
� 4�=[�( 60����  .�^I�(E��"	% �"( 

[	3
 n�( �(�<
 60��  :>&�
 )@M 3 �@M @	@[
 6[	&% �( 6

,  e�"�� 3 60� 6"+ f
�"H 4�"=/> 4@"A( ��"�  .'"( 
� �3U"I

:>&�
 '( 5�( 4�0 nA"
 E�=["�( �@"AAp ��"G
 \]"8 @"�-�
 ,�-�

 '=r0 %& 6M�� 45�( 4�+� 3 6^[7 '"( 3
 @"�3
 
�"Y( �7m 4�0

 �"( )m ��k~"
 3 '=M&� 4@	&*
 @	@["
 '"
�( �"0 
� e�"�� �&@"G
 

6+ ��M .�[+ �
&*  6+ @�	~
 &
 '|�=� 1	& )�ggh+ �9	� '(@	�/�

 )NVENa3PN.(

'
�( 
� e��� �&@G
 �( 60��  :p&�
 �( �M�p �	
�
 ,(�g=+ �k&

 6AG+ @H
� �A� J�/=L& \]8 
� ��"( 
&�)J3@"ZN.('"( 
�"#

 
� e�"�� �&@"G
 �"M�p 
� ��7~
 �( 3 '
�( :p&�
 n	&*�& �( 6;p

 �"��	 n0�"p '
�( .�p 
� 6"-3 '"
�( 
� e�"�� �&@"G
 J3& �"M

 4�0
�/�
Ob3OW6AG+ !U=7& j(�+�=+ 
� '
�( �"M&@� 4
&�

 @"	��  ,(�g=+ �k& n	&@�� �I�( �+& 1�/0 t5�/=L& 3),w"MP.(

'( 6+ ��� 
� 3 u�7 �(�#
 '�;�
 60��  :p&�
 n	&*�& �( @8


 6"+ n	&*�& 6	&�. �&�+ 3 6=(�#
 nA
 '|�=� 
� 1	&�(�"A( E@"(�	

�p nA
 1	& �k& J3& �M '"( E���"( i�G� 4�3@L �
 �0 f
�"BI

 �"H�� 6["	&% 3 6["	3
 @M
 4&�( ���  �3% �M�p 
� �9	�

 �8& '=M&� 
&�< ,y� �7m nA
 ��k~
 �h
 �=/p 3 '=M&� 6��p .

1	& �( &
 o�g- ,/I *�� ,y� �7m 6

&�L nA
 �8& 1^/+ J�L

 ��&� n0�"""> &
 '"""
�( 
� '"""�&� �&@"""G
 3 ���"""/� ,"""=�+ 

@M�()NX3NQ.(

��&� 4
�+m '	*|
 �	�=� 1�"( !U="7& '"p �&� )�["� �0

��
��D '"
�( 
� e�"�� �&@"G
 �"�� %& E6"8
�( �
�"+ 4�"0

6AG+ ��( 
&�)bbN/bP<.('(4
�# e�"�� �&@"G
 1�9���+ '>

 �	�  6;h+ ���
 4&�( '
�( 
�PP%& �
5�"( @"H
� Flip 

93-93 ��()J3@ZP.(A�Y( ���r=8& 3 j(�"A+ %& ���"
 1"	& '

6-�/=L& �;I 6]�h+ @I�?+ d	&�M �( )m 4D�-�A� ��B]�&

 �8& )m 45�( e��� @�-�
 .'(nA"
 6"rA+ ��k~"
 E6";> 
�"#

 &*Z& 43
 �m ��B/>43 3��"	 d"8�
 ��"�� '�&� ��^;/I 

)&
�^/0)OV(, )@M :�gI �( 5�( 4�+� nA
 ��k~
 33 �0

 "9	� d"8�
 *"�� e�"�� �&@"G
 n0�> )�"ggh+ �)NQ3PX(

�8& �@M �
&* .

'"
�( 
� e�"�� �&@"G
 �"( �"�
��D �( 60��  :p&�
 ,(�g=+ �k&

6AG+ ��( 
&�)J3@ZN.(:p&�
 
� ��
��D 3� '
�( 
� e��� �&@G


Na 6""AG+ !U=""7& j""(�+�=+ 
� '""
�( 
� 6""-3 @A=""M&@� 4
&�

:p&�
 e��� �&@G
 �
5�( 4�0 �"�
��D 4�"0Flip 93-93 '"( f@"M

 6AG+ �I�( 3 ���	 n0�p @	��  ,(�g=+ �k& )@M 
&�),wMO.(

1	& '|�=� `"Z�+ \]"8 @"L&3 
� '"
�( ��"	% �&@G
 n	&*�& '>

 jB]-�"( 3 �@"	��  ��"�  4&�( 6	&�. �&�+ 3 �m E
�� �	�3@h+

 '"( �	�  6+�( ���
 d�"h+ d	&�"M '"( �"=Y( 4
� %�"8 �";I

 :>&�
 
� &
 ��7 4�
�( '=?�&�

5�( 4�0 �&@"G
 3 @"	�/� �rL �

@A> @�-�
 4�=[�( e���.

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

45
.1

1.
3 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
6-

18
 ]

 

                             4 / 13

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.45.11.3
https://jcpp.iut.ac.ir/article-1-905-en.html


� 3!	4 5,�	1 6�7	1 ���61 81�� 6��+9� � �6:� �
;<�1�=> �� �
	���?= �����... 

��� 

��D9h.�6:� � 6� 81�� �4�61 � 3!	4 5,�	1 I�67� `=	,��� 8,+"1 G��?= <�1�= �� 3!��6� a@	! � �6:� � 
�+9� 

f�G(�+ 1�9���+

���{
 j(�A+ 'Z
�

4�&%&

e��� �&@G


'
�( 
�

'�&� �&@G


e��� 
�

'�&� @H )%3 '�&� ��^;/I ��+$[7 ��7�M

�M&��(


&�^
 ��/���/���/���q�� ���q� �/��

�M�> �	
�
 �**��� **��/�**��/��� **����qq� **������� q/q�

4�]7aq��/���/��/�q���q ���� q/��

'
�( :>&�
 �**�/��� *��/�**�/�**������ **���q�� �/�

��
��D �**�/��� *q�/�**�/�**������ **������� *�/��� 

�M�p �	
�
 ×'
�( :>&�
  �*�/���/��/�*����� ������ �/�

�M�p �	
�
 ×��
��D  ��/���/��/������ ��q��� q/�q

'
�( :>&�
 ×��
��D  �**�/��*��/��/�**���q�� ���q�� �/��

�M�p �	
�
 ×'
�( :>&�
 ×��
��D  ��/���/��/����q� ����� �/��

4�]7bq� ��/����/��/������ ����� �/��

)%(C.V �/�q/��/q�/���/���/�

*3** :6AG+ �@A0� )�[� `�
�
 '( J�/=L& o�]8 
� 6[	�+%m ,+&�I �k& )��( 
&��3�6+ @H
� @AM�(.

��D9o.�6:� � 6� ��,	��; $���� 6�721G3J1 ����� ��?= 3!��6� a@	! � �6:� � p�+9� �,� A,�6! 


�/�
 
e��� �&@G
 

'
�( 
� 

'�&� �&@G
 

e��� 
� 

)%3��� 

'�&� )g(

'�&� ��^;/I 

)kg/ha(

x[7 ���+ 

)kg/ha(

�7�M

 �M&��((%) 

�M�p �	
�


��@Ar8& )J3& �M�p(a�/��a��/�a�/��a����a����a�/��

��@Ar8& )e3� �M�p(b�/��b�q/�b�/��b����b���qa�/q�

�q 1	�
3�� )e�8 �M�p(c�/��c��/�cq/�qc��� c���q a�/q�

:>&�
 )j(�+�=+ 
� '
�((

��a�/��a�q/�a�/��bc����b����a�/q�

�qb�/��ab��/�ab�/��a���qa����a�/q�

��c�/��b��/�bc�/��ab����a����a�/q�

��d�/��b��/�c�/��c���c����a�/q�

��
��D

�	�  6;h+ ���
a�/��b��/�b�/��a����a����b�/q�

��
��DFlip 93-93 b�/��a��/�a�/��b����b���qaq/��

1�9���+@A=?0 F�=[+ !�L $	 
� ,<&@L '> )�=8 �0 
� �3�  �0 4�0E6AG+ f3�r
 @<�� J�/=L& \]8 
� 1w�&� )�+%m ��8& �( 
&�V@H
� 

6+@AM�(.

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

45
.1

1.
3 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
6-

18
 ]

 

                             5 / 13

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.45.11.3
https://jcpp.iut.ac.ir/article-1-905-en.html


����� ��	
� � 
���	�� ��
� � ���� /�	��������/��	 ! �"
# � $%&)()� (/+�,	# -./0 

��� 

)�=86	�0 '> 4&
&� F�=[+ !�L $	 E@A=?0 f3�r
 @<�� 4
�+m6AG+ )�+%m ��8& �( 
&�'A+&� @As4&

J�/=L& \]8 
� 1^�&�V6+ @H
� @AM�(.

$:!Y.$�	FH� 67� 3!	4 5,�	1 ���61 	� 81�� 6�81�� �� �	�= ��D�1 

)�=86	�0 '> 4&
&� F�=[+ !�L $	 E@A=?0 f3�r
 @<�� 4
�+m6AG+ )�+%m ��8& �( 
&�'A+&� @As4&

J�/=L& \]8 
� 1^�&�V6+ @H
� @AM�( .

:!$q.���61 	� <�1�=> $�	FH� 67� 81�� 6�81�� �� �	�= ��D�1 

�	�= �� 8=�� ��D�1 

�	
�
 ��k~
 �h
 @H
� x	 J�/=L& \]8 
� e��� 
� '�&� �&@G


 ���  
&�< �M�p)J3@ZN.(�&@"G
 �"M�p )��=�& c	�G
 '( �(

 '( e��� 
� '�&� 6AG+ 
�# ���	 n0�p 4
&�)J3@ZP.('"Z�
 �(

 1	& '('( �[p 'p �"7&3& 
� t5�"H& 3 �"��  e�|�& :	� f
�H

 �
&� ��Z3 6

&�L 3 6=(�#
 nA
 @M
 ,y�)POEPV3OX(E

d	&�"M %& �"
�3% @"M
 �"( ��"�� ��"�  J3& �M�p 
� 1	&�(�A(

 ( 6]�h+ n	&*�& e��� 
� '�&� �&@G
 �	�Y� 
� 3 ���( 4�=[�( ��Y

���	 .)&
�"w/0 3 
�	3)OQ(4��y"� 3 ��&*��"(�< E)W(
� *"��

 '"�&� �&@"G
 �M�p 
� ��7~
 �( 'p @���p �
&*  ��7 f�g�gh


dd
b

a

f
e

d
c

i
h

g
f

0

4

8

12

16

20

24

28

18 24 30 36
���� ��� در ��� �اد ��

���
ر�

مد
�"�

�اد
 �

'�&% اول '�&% دوم '�&% )�م

a
b b b

c

a

d
e

0

4

8

12

16

20

24

18 24 30 36
���� ��� در ��� �اد ��

���
ر�

مد
�"�

�اد
 �

��د- �,+* ��(% Flip 93-93

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

45
.1

1.
3 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
6-

18
 ]

 

                             6 / 13

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.45.11.3
https://jcpp.iut.ac.ir/article-1-905-en.html


� 3!	4 5,�	1 6�7	1 ���61 81�� 6��+9� � �6:� �
;<�1�=> �� �
	���?= �����... 

��� 

6+ n0�p �	�8 e��� 
�@(�	.

:p&�
 ��k~
 �h
 e��� 
� '�&� �&@G
 �( 3 ���  
&�< i;=�+ 4�0

	&*�& %& :>&�
 nNa'(OW%& e��� 
� '�&� �&@G
 Ej(�+�=+ 
� '
�( 

PX/N'(NW/N@�8
 )J3@ZP.(�"(�<
 )&*"�+ 1�	�"� :>&�
 
�

 t�=B?"� ��"�  4*=A"8�=� )&�"
 �C>&@"L �"YZ d	&�M 3 ���( :>

 6+ :0&��@M�( .e��� 6"+ ,�^["
 d	&�"M 1"	& 
� '> 6	�0 @��"M

'( 4*=A8�=� �&�+ )��( :0&�� �;IE%&'"�&� �&@G
 @�-�
 ,�?��=� 

@A=?0 
&�
�7�( 4�=[�( .e��� :> :>&�
 
� �9	� !�# %& 
� �"0

n�( 6+ *�� ���  6��=h
 4�0 %& '="8� 1"	& @��M ,�^[
 @A�&�


e��� 6"+ ,�^[
 �
�3% )�s �0 3 6"

&�L nA"
 t5�"/=L& @��"M

 6+ �Y�m 43
 4�=/> ��k~
 ,y� �7m 6=(�#
 �
&�" )X.(
� 1"	&

 6-�L :>&�
 
� '> �8& 6"+ �^G-�"( ��G"�3 5�"( 4�0 @"M�( .

�K�>�()NP('"
�( :>&�"
 n	&*"�& �( '> �8& ��&� �
&*  *��

 ���	 n0�> �	�8 ���  e��� 
� '�&� �&@G
 .)
�"^/0 3 �/	&)N_(

e�"�� 
� '�&� �&@G
 %& '
�( :>&�
 n	&*�& �( '> @���> �@0�[+ *��

6+ '=8�> ��(�- ���  ��M.

	�g+ 1�9���+ '? 6;h+ ���
 e��� 
� '�&� �&@G
 '> �&� )�[� �0

 �""�
��D �""( �""	� Flip 93-93 6""AG+ !U=""7& �""M&� 4
&�

)J3@ZP.('(6+ ��� ���"
 1"	& 
� '"
�( 
� e��� ��	% �&@G
 @8


 e�"�� 1�( �(�<
 @	@[
 `Z�+ �@"M 4*=A"8�=� �&�"+ 4&�"( �"0

�8&Ee��� 
� 4�=/> '�&� '|�=� 
� [
 )m 4�0 �"8& �@"M ,�^ .

)&
�"^/0 3 oU�)V('"G-�]+ 
�O'"=��	 ��"�� �"�
��D 4�"0

 @���/� �
&*  &
 6Y(�[+ .4�3@"h+�� @"M
 )�"0��  
� t5�H&

 �"( 4��"	% 6"rA+ ��k~
 6]�h+ d	&�M )��( @I�?+�� ���� ����

 �M&�  @0&�7 e��� �&@G
 43
)NN.(

��D �( :p&�
 ,(�g=+ �k& dg� ,(�g+ f&�k& 1�( 
� �&@G
 �( ��


 6AG+ e��� 
� '�&� ��( 
&�)J3@ZN.('"�&� �&@"G
 1�	�� :p&�
 
�

 ��
��D e��� 
�Flip 93-93 1	& �( E��( 6;h+ ���
 %& �
5�( J�L

 :p&�
 �	�8 
� 6"AG+ !U="7& �0 ��"Z3 �"�
��D 3� 1�"( 4
&�

 �""M&@�),w""M X.(:p&�""
 
� '""p �""|�m %& f@""M 1�	�""� 4�""0

 &�( 6]�h+ �	�3@h+ :p&�"
 %& �"=/p ���  4E�"8& ��"	% 4�"0

'( 6+ ���1	& ��Z3 �( @8
 �"�
��D 'pFlip 93-93 e�"�� �"0 
�

 6+ @�-�
 4�=[�( '�&� :p&�
 
� �+& @Ap 1�"( �"(�<
 '"p 5�( 4�0

'
�(6+ 6�3*� �0�8& '=��	 n0�p )m '�&� @�-�
 ,�?��=� E��� .

:0 6AG+ 3 �BC+ 69=?( � 
� '�&� �&@G
 
&� e�"�� �&@"G
 �( e��

 '"
�( 
�**)aO/br =('"
�( '""p �"8& )m %& 6p�"L '""p 6	�"0

j	�8 ���p @M
 �
 '"( t5�/=L& E@�& 4*=A"8�=� �&�"+ @"�-�
 �";I

 e��� �=[�( 6+ @�-�
 6�&3&�� 4�0 1	& jB]-�( E@AAp '
�( '��  �"( �"0

 :�"gI %& 6"]�h+ )�?^	 d	&�M 
� �=[�( 4*=A8�=� �&�+ @�-�


��� )@��+e���p 4�� �;Z �0 @�&)XENb3NN.(

8=�� DQ ��� 

6AG+ ��k~
 �M�p �	
�
 �"M&� '"�&� @"H )%3 �"( 4
&�)J3@"ZN.(

3� �"( '"p @"M ,H�L @Ar8& '/�� 
� �M�p �( '�&� @H )%3 1	�
5�(

 6AG+ !U=7& �9	� �M�p �	
�
 �M&� 4
&�)J3@ZP.()��"( 5�"(

 6+ '�&� @H )%3 *�& %& 6M�� @�&�
 n	&*"�& �"	 )@M�� �
3� J�# n	&

 @M�( 3� �0 �	 3 )@M�� �I�8 .'( J3& �M�p 
� @"M
 ,y"� �";I

6�5�# '="M&� ��"Z3 '"�&� )%3 n	&*�& �( ,+�I 3� �0 �k& J�/=L& E�


�8& .4��y"� 3 ��&*��"(�< f&@0�["+ �"( T�"��+ 1	&)W(�"( 6"AB+

�
&� ��B]�& �M�p 
� ��7~
 �( `8�A=+ '�&� @H )%3 n0�p.

@"H
� x	 J�/=L& \]8 
� '�&� @H )%3 �( '
�( :p&�
 �k&

6""AG+��""( 
&�)J3@""ZN.('""( ��""(�+ '""�&� @""H )%3 1	�""=/p

 6AG+ !U=7& 'p ��( '
�( :p&�
 1	�
5�( :p&�
 �( 4
&�Na3PW

�M&� j(�+�=+ 
� '
�()J3@ZP.(�&@"G
 6"�3*� 5�( :>&�
 
�

 ��G
 n	&*�& �I�( \]8 @L&3 
� '
�( )�0��  '|�=� 
� 3 �@M 

3 '"=��  
&�"< 4�=["�( 6=(�"#
 nA"
 ��G+ 
� �8& 1^/+

'( J�"g=�& ,(�< 4*=A8�=� f&@�-�
 ��B/> 3 *=A8�=� n0�> J�B��

 n0�> '�&� @H )%3 '�&� '(@(�	 .1	& �( :p&�
 
� J�L 5�"( 4�"0

6;I '( E�=[�( 6=(�#
 '�;�
 :.
 e��� 1=M&� �;I 
� 3 �=/p 4�0

'|�=� '="M&@� @	@"M �"�& '�&� )%3 x	D�-�	*�� @H�g+ n0�p 

�8& .&*Z& 1�( 
� 's � &4'( '�&� ��^;/I �"C>& 
� 6";> 
�"#

 �8& 
&�
�7�( 4�=/> 4�	�� ���{
 %& '�&� )%3 )�0�� )PX(�"(

1	& J�L oU�)X(3 ���� 
� �"K�>�()NP(�@0�["+ �	�"8 
�

'
�( :>&�
 n	&*�& �( '> @���/�E&� �0 )%3 6+ n0�> '� @(�	 .

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

45
.1

1.
3 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
6-

18
 ]

 

                             7 / 13

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.45.11.3
https://jcpp.iut.ac.ir/article-1-905-en.html


����� ��	
� � 
���	�� ��
� � ���� /�	��������/��	 ! �"
# � $%&)()� (/+�,	# -./0 

��� 

bcbcbcbc cbcaba

0

0.2

0.4

0.6

0.8

1

1.2

1.4

18 24 30 36

���� ��� در ��� �اد ��

"�م
ر�

�د
دا�

�اد
 �

��د- �,+* ��(% Flip 93-93

)�=86	�0 '> 4&
&� F�=[+ !�L $	 E@A=?0 f3�r
 @<�� 4
�+m6AG+ )�+%m ��8& �( 
&�'A+&� @As4&

J�/=L& \]8 
� 1^�&�V6+ @H
� @AM�(.

:!$l.���61 	� <�1�=> $�	FH� 67� 81�� 6��	�= �� 8=�� ��D�1 

��
��D '�&� @H )%3Flip 93-93 �3@LP���
 %& �=[�( @H
� 

6AG+ 4
�+m ��h- %& !U=7& 1	& 'p ��( %& �	�  6;h+ ��( 
&�

)J3@ZP.('(6"+ �"�� �"�
��D 
� @"8
Flip 93-93 '"( �";I

 e��� 1�( �(�<
 �=/p e��� �&@G
 1=M&� ���"B� ��"	% 6";�7 �0E
�

'"( �	�  6;h+ ���
 %& 4�=[�( �B?� '( 4*=A8�=� �&�+ '|�=�

�&�'�8& '=��	 }�y=7& �0 .'"=��	 �"( �	�=� 1	& 3 '"^=+&
 4�"0

 )&
�^/0)P_()&
�w/0 3 oU� 3)V(�
&� �g(�]+.��"0 e&@"p

 %&�k& f&�( ,(�g=+'�&� @H )%36AG+ ��B� 
&�@�.

:0 )%3 69=?(@H
� '�&� �&@G
 �( '�&� e��� '"
�( 
� e��� �&@G
 3

�̀
�
 '(**aO/b3**QV/b��( .&3 '"
�( 
� e��� ��	% �&@G
 'p �|�m %

,�w["
 1�	�"� :p&�"
 
� :"0 3 �3% �"M�p 
� :0 e��� 
� '�&� 6=L

 
� 3 6"]�h+ j(�"A+ '"( ���  68�=8� 6]	&�M 1�As 
� 1	&�(�A( E@M

 6"+ 
�"�=�& '"|�=� 
� 3 �8& �=Y( *=A8�=� e�|�& '|�=� J�"# '"p �3


 	&�"M �	�"8 %& �=[�( '�&� )@M�� �I�8 3 �
3� @"M�( d.3 ��&*��"(�<

 4��y�)W(6; & 3)NW('( 6Y(�[+ �	�=� *�� @��
3m �8�.

8=�� �6:� � 

6"AG+ 
��?"( ��k~"
 '"�&� ��"^;/I �( �M�p �	
�
 �"M&� 4
&�

)J3@ZN.(@"M
 ,y"� n0�p �( �M�p �	
�
 )��=�& c	�G
 '(

'��  '( E�&� n0�p &
 ���  4@�-�
 f
@< ��w;/I n0�p 'p 4&

 �p '�&� J3& �M�p '( �B?� e3� �MNVe�"8 �"M�p 3 @H
� 

e3� �M�p '( �B?�PX��( @H
� )J3@ZP.('(E�9	� f
�BI

'( �3@"L �"M�> 
� ��7~"
 %3
 �0 �( '�&� ��^;/I d8�=+ 
�#

V/NW�"��	 n0�> 
�=^0 
� e� �;�> .@"M
 3 
&�g="8& �t&�0�"�

 d	&�"M %& �=["�( ���r="8& `B"8 @"M
 ,y"� 4&@=(& 
� �
�3% 

&*"Z& �"9	� !�# %& 3 �@M ��+ �[YB	�
& 3 1	�
3�� @I�?+ 4


&�"< 6"

&�L 3 6=(�"#
 nA"
 ��k~"
 �"h
 �=/p ���  6[	&%

 ��� )XENb3OV.(n	&*"�& ��"Z3 �( �3% �M�p 
� 1	&�(�A(

 e��� �&@G
 1"	& )%3 '"w;( E@[� :p e��� 
� '�&� �&@G
 �YA
 '� E�0

'�&� 6AG+ n	&*�& *�� �0 �B?� 4
&� �&� )�["� 4��7~
 �M�p '(

)PO.(�w-&3 3 ���)Pa(�
���( 3 
�/	
 E)Ob(*"�� 
� f�"g�gh
 

n0�"p '"�&� ��"w;/I �M�p 
� ��7~
 �( 'p @���/� eUI& ��7

6+@(�	 .

@"H
� x"	 J�/=L& \]8 
� '�&� ��w;/I �( '
�( :p&�
 �k&

6AG+ ��( 
&� .'"�&� ��^;/I �Cp&@L)NNWX �"=^0 
� e� �";�> 
(

:>&�
 �( PX3 1	�
5�"( �"( '"p @"+m �"8� '"( j(�+�=+ 
� '
�( 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

45
.1

1.
3 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
6-

18
 ]

 

                             8 / 13

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.45.11.3
https://jcpp.iut.ac.ir/article-1-905-en.html


� 3!	4 5,�	1 6�7	1 ���61 81�� 6��+9� � �6:� �
;<�1�=> �� �
	���?= �����... 

��� 

1�	�� 6AG+ !U=7& '
�( :p&�
 1	�
 �M&� 4
&�)J3@"ZP.(�"(

 '( :>&�
 n	&*�& '
�( 1�( �(�<
 �;I '"
�( x"
 ��"w;/I �0 �"0

 '"
�( $
 ��^/I n0�> �I�8 6-3 ���	 n0�p :p&�"
 
� �"0

PX n	&*�& %& �=/p j(�+�=+ 
� '
�( %& ,"H�L ��^;/I W'"
�( 

:p&�
 '( �B?� �@M '���&Na��"( j"(�+�=+ 
� '
�( .!�"# %&

 :>&�
 
� �9	� &*"Z& 1�"( �"(�<
 ��"|	& 5�"( 4�043 6["	3
 

6]�h+ ,+&�I 4&�( 6[	&%E3 j(�"A+ }�y"=7& n0�"> `B"8 

&*Z& '( 4*=A8�=� f&@�-�
46"+ 6[	&% 
� �"+& 1�"/0 3 ��"M

 :>&�
 ��^;/I n0�> �( 4�0 �
&� 4�kl+ ng� 5.�@	@� 1�As 4&

 '( j<&�+ 6�G( E�3@h+�� @M
 6I&
% )�0��  �
�+ 
� ��	3@A��+ 

@	@["
 &
 ��"�  @"M
 �
3� �"7&3& 
� j(�"A+ �	�3@h+ E����

6+ �%�8)V.()&
�^/0 3 4�<�()P('"�&� ��"^;/I 
� n0�> *��

 :>&�"
 �k& 
� )�8&�7 J�/M 
� :	� ���� �
&*"  &
 5�"( 4�"0

>���@�&.'(E�3UIf�G-�]+ 4�9	� )VE_3ON(:>&�"
Pb6"-& 

XV'( &
 j(�+�=+ 
� '
�( ���> ��YA[�� 'A�Y( :>&�
 )&�AI @�&.

��
��D 1�( f3�r
 '�&� ��w;/I ��h- %& E68
�( �
�+ 4�0

6AG+ ��( 
&� .'"( �B?"� �"	�  6;h+ ���
 '�&� ��w;/I 4�
�(

 ��
��DFlip 93-93 �3@L_a>��"( @"�-�
 
�"=^0 
� e� �";�

)J3@""ZP.(4@""M
 �""�
 �""	�  6"";h+ ���""
 4�""
�( �"";I

 
� 3 5�"( $["7 ���"+ E'"
�( 
� e��� ��	% �&@G
 @�-�
 E���=? 

 ��( )m 68
 �3% J�L 1�I .�"�
 %& 4
&�
�"7�( �"( ���"
 1	&

 j	�8 ���=?  @M
 i"	�
 1�"( 4��"� �"
 %& 3 �@��"M�� &
 �"0

 ( ���r=8& 4@�M
�7 j[G[
 �8& ���/� 4�=Y .*�� )m 68
 �3%

 ,  '> �@M �I�( nA"
 @	@["
 %& ,"B< )m 4@"A( e�"�� 3 6"0�

 ���9( f
�H 6

&�L 3 6=(�#
)Nb3NN(.'=��	 3 oU"� 4�0

 )&
�w/0)V('|�=� 1	& *��6+ @�	~
 &
 4�� @	�/�.

�	
�"
 
� '"
�( :p&�
 '( '�&� ��w;/I nAp&3 i";=�+ 4�"0

 E��""B� )�?""w	 �""M�p'""( 4
�""# $""	 J3& �""M�p 
� '""p 

�"M&� ��"Z3 '"�&� ��"^;/I 3 '"
�( :>&�"
 1�"( 6/Y8 '](&


)X/__=PR3V/QOV+XO/WOP +PXV/NOW�=Y(��7~"
 �( 3

�"""wI �"""M�p 
� @"""M x"""	�*� 6"""]7 '"""( ,"""/G-& 

)_/aW=PR3V/NbN_+XP/Qa�=Y) (,w""M V.(�""M�p 
�

 '( 3 6��p @M
 ,y� ��Z3 J3& d	&�M )m J�B�� 6=(�#
 @I�?+

 '"��  '"( E@	��  `Z�+ &
 4��	% 4@�-�
 ,�?��=� 6

&�L 34&

'( 3 @	��  ��w;/I n	&*�& �I�( :p&�
 n	&*�& 'p6+ ��� @8


 '"�;�
 '"|�=� 
� 3 ��"	% 6["	3
 :"|L @"�-�
 ��"	% :p&�
 
�

 '( 4*=A8�=� �&�+ '��I 3 @�-�
 n0�p ']8&3 '( u�7 6=(�#


 �"|	& &
 ��w;/I ��& '�&� ��"/� �.e3� '"/�� �"M�p �	
�"
 
�

 ��"	% �( �
&�/0 6]�h+ j(�A+ �	�3@h+ n	&*�& �k& 
� 1	�
3��

 \]"8 @"L&3 
� 60�"�  ��G/Z )@ME�	�3@"h+ f@"M �"0

���	 n0�p 6]7 f
�H '( *�� '�&� ��w;/I 3 '=��	 n	&*�&.

:p&�
 
� 4�0Na3PX3� '"�&� ��"w;/I j"(�+�=+ 
� '"
�( 

G+ !U=7& ��
��D 6"A �"9	� :p&�"
 3� 
� 6"-3 �"M&@� 4
&�

'( 6;h+ ���
 ��w;/I 6AG+ %�# ��
��D %& �=[�( 4
&�Flip 93-

93 ��( '>t5�/=L& 6"AG+ `B8 �+& 1�/0 )@"M 
&� 
�"km ,"(�g=+ 

@M '#�(�+),wMW.('(6;> 
�# %& \]8 @L&3 
� '
�( 4��	%

 6+ �(�<
 c	�# h+ ���
 'p E@0� n0�p &
 ��w;/I @�&�
 �"( 6;

 �"h
 4�"=/p �B?"� '( 'g]A+ d	&�M '( 4
� %�8 3 68
�3%

 �	�3@h+ ��k~
 �"��  
&�"< :p&�"
 n	&*"�& %& ,H�L 4�0 .
�

��
��D 'G-�]+ �@"	��  �
&*"  6Y(�["+ �	�"=� i";=�+ 4�"0

�8&)P_.(

:0 6AG+ 3 �BC+ 69=?( @"H )%3 �"( '"�&� ��"w;/I 1�( 
&�

 '�&�)**WN/br =(�� 
� '�&� �&@G
 Ee�)**V_/br =(e�"�� �&@"G
 3

'
�( 
�)**Wa/br =(d	&�"M )@"M :0&�"� '"p �8& )m �9���(

 6]�h+ ��;]+@A��+ }�y7 '( 6	&�. �H�AI 3 �(�#
 E
�� 

6"+ �"I�( ��"�  6[	&% %�� 
� 4*=A"8�=� �&�"+ ��"�  '"p ��"M

 n"�( '"( �&�"+ 1	& ��y�
 �( 3 ���/� @�-�
 &
 4�=[�( 4�"0

 
 '�&� ��w;/I 6[	&% '( &@0� n	&*�& :�g=?+ 
�# .�"M�p �"( 3

6+ 
� %�8 ��
��D 3 ��;]+ :p&�
 E�3% 6"]�h+ j(�"A+ %& )&�


'( ��/� ���r=8& ��;]+ 
�# .'"=��	 oU"� 4�"0)X(3 ��"�� 
�

 6; &)NW('|�=� 1	& �	�8 
�6+ @�	~
 &
 4�� @Ap.

_�@ ��	� 

J�"/=L& \]"8 
� x[7 ���+ �( �M�p �	
�
 �k&N%G+6"A 
&�

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

45
.1

1.
3 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
6-

18
 ]

 

                             9 / 13

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.45.11.3
https://jcpp.iut.ac.ir/article-1-905-en.html


����� ��	
� � 
���	�� ��
� � ���� /�	��������/��	 ! �"
# � $%&)()� (/+�,	# -./0 

��� 

)�=86	�0 '> 4&
&� F�=[+ !�L $	 E@A=?0 f3�r
 @<�� 4
�+m6AG+ )�+%m ��8& �( 
&�'A+&� @As4&

J�/=L& \]8 
� 1^�&�V6+ @H
� @AM�( .

$:!k.$�	FH� 67� 3!	4 5,�	1 ���61 	� 81�� 6�8=�� �6c� � 

)�=86	�0 '> 4&
&� F�=[+ !�L $	 0E@A=? f3�r
 @<�� 4
�+m6AG+ )�+%m ��8& �( 
&�'A+&� @As4&

J�/=L& \]8 
� 1^�&��6+ @H
� @AM�(.

$:!r.���61 	� <�1�=> $�	FH� 67� 81�� 6�8=�� �6c� � 

'( �M�p )��=�& ��7~
 '( 3 ��( %& 6["�( 1="�
 �"8� %& �;I

 6"AG+ n0�p 4@�-�
 x[7 ���+ 
&@g+ @M
 ,y� �"M&� 4
&� 

)J3@ZP.('( $[7 ���+ @�-�
 %3
 �"0 4&%& '"( d"8�=+ 
�#

 �3@L �M�> 
� ��7~
P/PX)�["� n0�"> 
�"=^0 
� e� �;�> 

�&� .&
 6["	&% @M
 :0 3 6[	3
 @M
 :0 ���� @M
 
� ��7~


 
� �@M @�-�
 x[7 ���+ 
&@g+ '|�=�
� 3 ��&� 
&�< ��k~
 �h


 ���	 n0�p 
�=w0 .9	� �( c�gh
 1	& �	�=� �"g(�]+ f�G-�]+ �

�
&�)Pa3Ob.(


� 3 n	&*"�& &@"=(& 4@"�-�
 x["7 ���"+ :>&�
 n	&*�& �(

'( E���	 n0�p �	�Y� 4
�# :>&�
 x[7 ���+ 'p4�0PX3Ob

b

a
a

bc
cd

b b
bc

d d d
e

0
200
400
600
800

1000
1200
1400
1600

18 24 30 36

���� ��� در ��� �اد ��

ر)
��5

ه
در

�م
��

+"'
)�

دا�
�د

5+
89

'�&% اول '�&% دوم '�&% )�م

bc

a
ab

cd
d

cd

ab
bc

0

200

400

600

800

1000

1200

1400

18 24 30 36
���� ��� در ��� �اد ��

ر)
��5

ه
در

�م
��

+"'
)�

دا�
�د

5+
89

��د- �,+* ��(% Flip 93-93

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

45
.1

1.
3 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
6-

18
 ]

 

                            10 / 13

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.45.11.3
https://jcpp.iut.ac.ir/article-1-905-en.html


� 3!	4 5,�	1 6�7	1 ���61 81�� 6��+9� � �6:� �
;<�1�=> �� �
	���?= �����... 

��� 

��D9q.�� T,�6n 8�)	E� ���� I	WQ P�� �bH]� 

e��� �&@G


'
�( 
� 

'�&� �&@G


e��� 
�

'�&� @H )%3 ��""""^;/I

'�&�

7 ���+$[�M&��( �7�M 

'
�( 
� e��� �&@G
 �

e��� 
� '�&� �&@G
 **��/��

'�&� @H )%3 **��/�**��/��

'�&� ��^;/I **��/�**��/�**��/��

$[7 ���+ **�q/�**��/�**q�/�**��/��

�M&��( �7�M �q/���/�**q�/�**q�/���/��

*3** :6AG+ `�
�
 '(&�J�/=L& \]8 
� 
�3�@H
� .

6"AG+ 4�
�( j(�+�=+ 
� '
�( �"M&� �"9	� :>&�"
 3� �"( 4
&�

)J3@ZP.(:p&�
 
� x"
 x["7 ���+ n0�p 
&@g+ 6���+ 4�0

'
�( 
� '"
�( �&@G
 n	&*�& %& 6M�� x[7 ���+ n	&*�& �=/p �0

 6+ &
 )m �;I 'p E��( \]8 @L&3 '
�( 1�( �=/p �(�<
 )&�
 �"0

 "7 '(�?"�&� 6["	3
 @"M
 �
3� 6"# }�y .5�"( :p&�"
 
�

'( ��"#
 !�y"+ @	@["
 3 �@"AA> ��"G
 \]8 n	&*�& �;I

F�7E6+ ��r
& �
�3% 6^[7 nA
 @=�& .:0:p&�
 1	& 
� 1�AsE

6"+ `B8 6����> 6��<�� n�( 4%&@�& '	�8 ��G"�3 '"> ��"M

 '( 6��=h
 n�( 4*=A8�=� e�"�� '";L�+ 6# ��	3 ��";]+ 4@"A(

 @""M�B�)X.(n0�""> `""Z�+ 
�>�""+ ,""+&�I T�""/|+ 1	&�(�""A(

 :p&�"
 x[7 ���+ n0�> '|�=� 
� 3 '�&� ��^;/IOW
� '"
�( 

6+ j(�+�=+���  .'"=��	 �"( 4@�	~
 '=��	 1	& 6�&�9["03�� 4�"0

 �"
 x["7 ���"+ '"
�( :p&�"
 n	&*"�& �( @A=M&� 
�Y�& 'p �8&

�%&@�&6+ n0�p ��8 3 n	&*�& 4& @(�	)Q.(

7 ���+ �"�
��D 3 �"	�  6";h+ ���
 x[Flip 93-93 '"(

 `�
�
POWV 3Pb_X ��"( 
�"=w0 
� e� �;�p )J3@"ZP.(�"(

:0 '( 'Z�
 6AG+ 3 5�( 69=?( 
&�)**aQ/br =(x[7 ���+ 1�(

 6+ '�&� ��w;/I 3t�=B?"� 6["	3
 @"M
 '"p ��"/� �
�"M& )&�"


 �8& ��;]+ '�&� @�-�
 '+%5 ��;]+ .4
� %�8 �8& 1w/+ 3

:"0 '"p �8& ���/� :0&�� &
 )�w+& 1	& 6;h+ ���
 68
�3% 3

��;]+ )m 6[	&% n�( :0 3 6[	3
 n�( %& �"
Flip 93-93 

��( .oU� �
&* )X(6+ @�	~
 &
 '=��	 1	&@	�/� .

%& e&@w��0�k& f& �( ,(�g=+$[7 ���+ )%36AG+ ��B� 
&�@�.

:""0 6""AG+ 3 �""BC+ 69=?""(""w;/I �""( x[""7 ���""+ 
&�'""�&� �� 

)**aQ/br =('""�&� @""H )%3 E)**XQ/br =(e�""�� 
� '""�&� �&@""G
 E

)**VV/br =('
�( 
� e��� �&@G
 3)**WX/br =('p �
&� 1	& %& �	�wL

&*Z& %& e&@p �0 n	&*�&4'( &
 x[7 ���+ ��w;/I �h
 :�g=?+ 
�#

 6+ 
&�< ��k~
 '( E@0� ��"w;/I �&*"Z& @"�-�
 n	&*�& 4&�( �9	� f
�BI 

,wM 3 �8& e%5 6B8�A+ 6[	3
 @M
 &*Z& 4�� 4��;]+ ��w;/I 

6"+ n	&*"�& &
 6	�"Y� x[7 ���+ *�� @"0� .:"0 1"	& 69=?"( �"( �"0

:0 69=?( oU� d8�
 �@M 'K&
& 4�0)X(:0�
&� 6�&�7 .

3!��6� a@	! 

�k&��
��D 6AG+ �M&��( �7�M �( ��( 
&� ,"+&�I �	�"8 �k& 3

+ �rH 1	& �( 6[	�+%m6AG ��B� 
&� .�"�
��D �M&��( �7�M

Flip 93-93 '(6AG+ 
�# %& �
5�( 4
&�6;h+ ���
 '> ��( �	� 

 '( �+& 1	& 6+ dB
�+ 6;h+ ���
 �
5�( x[7 ���+@M�(.t5�/=L&

 n	&*"�& ,"+�I )m 6"w�=�D f��H�y7 3 6;h+ ���
 4
� %�8

 6"+ �"M&��( �7�"M n0�"p '"|�=� 
� 3 x[7 ���+ @"M�(.

f3�r
 ��
��D 1�( �M&��( �7�M d"8�
 ���� i;=�+ 4�0

 �
&*"  *�� 1�ggh+ �	�8 �@"M&�"8 )Q.(4�"9-& 
� f3�"r


 ��
��D 1�( 4*=A8�=� �&�+ ��y�
 3 j	%�
 `B"8 `";.& �"0

6+ i;=�+ )�0��  
� �M&��( �7�M 
� f3�r
 ��M.

:0 '"�&� ��w;/I �( �M&��( �7�M 69=?()**XW/br =(3

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

45
.1

1.
3 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
6-

18
 ]

 

                            11 / 13

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.45.11.3
https://jcpp.iut.ac.ir/article-1-905-en.html


����� ��	
� � 
���	�� ��
� � ���� /�	��������/��	 ! �"
# � $%&)()� (/+�,	# -./0 

��q 

'�&� @H )%3)**XN/br =(6AG+ 3 �BC+ f�r"H �	�"8 �"( 3 
&�

6""AG+ ��""B� 
&�)J3@""Z O.(e�""�� %& @""G( t5�""/G+ �&�""+ 4@""A(

 '�&� )@M�� '( t�
@/I 4*=A8�=� 6"+ ��y"�
 �0 
�"�=�& 3 @"(�	

6+ '�&� �3
 1�9A8 4�0 '|�=� 
� 3 '�&� ��w;/I n	&*�& �I�( �


@��M �M&��( �7�M n	&*�&.4��y"� 3 ��&*��(�<)W(
� *"��

:0 1	& '( �	�8 ���  69=?(���p �
�M& 6Y(�[+ 4�0@�&.

8"�H=
6�\ 

i;I J�=Ap 4&�( 'g]A+ 1�I
&% ��7~"
 �"( &
 �"M�p %�"0 4�"0

 6+ e�|�& �"M�> 
� ��7~"
 1"	& �"��L 68
�( ��8& �( E@A0�

 �3@LOW@H
� )XWN
�=w0 
� e� �;�p (&
 J�y"h+ n0�p

'( �M&� J�B�� .�"( 1	&�(�A( 3 @"M
 ,y"� %& �=["�( ���r="8& 4&

 '"�&� ��"w;/I n	&*�& '|�=� 
� 3 ,y� �7m nA
 f&�k& n0�>

 6"+ ��;]+ ��+ @Ar8& d8&3& 
� �M�p @"M�( .@"g+ 1	�=["�(&


��
��D 
� '�&� ��^;/IFlip 93-93 '"( �"	�  6";h+ ���"
 3


� `�
�
:>&�
4�0 PX3Obj(�+�=+ 
� '
�( @"+m �"8� '"( .

:0 ���
 1�As �	�  6;h+ '(@M
 ��
 3 �=[�( 4
� %�8 �;I

���=? �
3 '"�&� ��"^;/I E'"
�( 
� e�"�� �&@"G
 x["7 ���"+ 

4�=[�( ��/� @�-�
 &
 .�"��L '"G-�]+ �	�"=� ��"8& �( 1	&�(�A(

 '(�[+ 6	&�0 �m d	&�M 
� :	� ���� �
�Y( �[> 4&�(E�M�p 


� �""	�  6"";h+ ���""
NV:>&�""
 �""( ��""+ @Ar""8& Ob
� '""
�( 

6+ '�H�
 j(�+�=+ i;I ,^[+ 3 ��M %& *"�� '"I
*+ %�"0 4�0

�3
6+ 4�9	� 4�0���  ,L 6=?	�(.

��	
� ���� ��	WH�� 

N.4%
3�[> '+��
�+m.NOaO.1� 3 
�+m �=�� &�
�/M '	�[� Ef�IU#& 4
3bO/aO.

P.T E4�<�""(.E&.T E6+�""��.&.� 3 4��""(m @""/h+ .�A0�B""M .NOQ_.J�""=A> f&�""k& '""G-�]+i"";I ��""�� '""
�( :>&�""
 3 %�""0 4�""0 

(Cicer arietinum)&*Z& 3 ��^;/I E6^	D�-��
�+ f��H�y7 �( 4)�8&�7 J�/M :	� d	&�M 
� )m ��^;/I .3 e�";I '";|+

 4%
3�[> j	�AHNX:NXV�NVO.

O.o E�8��.& E6+��� E.( ET E4�<�.E&.T E6+���.&.4��(m @/h+ � 3.
�9="8
 .NOaP .�["p �	
�"
 ��k~"
 '��=?"+% 3 �*�	�"� 4�"0 �"(

 &*Z& 3 ��^;/I E$	D�-��
�+ f��H�y74��^;/I )�8&�7 
� ��	
�� d	&�M 
� ����)
�(�[��.('";|+ 3 4%
3�["p e�";I 

6G�B# j(�A+Nb)P:(VN�WX.

X.� EoU� .NOQ_.&*Z& 3 ��w;/I E@M
 'G-�]+4:p&�
 
� 6I&
% ���� :<
 '8 ��w;/I �#
 \]8 3� �h
 3 i;=�+ 4�0 
� 6=(

e�7)�=8�- ��(m .4%
3�[p �@w[�&� E�I&
% @M
& 68�AM
�p '+�� )�	��E)�YrH& 6=GAH ��9[�&� .

V.� EoU�.  E.)�?L& e 3 ��&% .
�[�&� .NOaX .&*Z& 3 ��w;/I �( 6;�/w
 4
��(m 3 '
�( :p&�
 f&�k& 'G-�]+4:"<
 '"8 ��"w;/I 

e�7 
� :	� ����)�=8�- ��(m .4%
3�[p e�;I ';|+ )&�	& OW:QN_�QON.

�.e E��&*��(�< .e 3.4��y� .NOaX .�M�p 
� ��7~
 '( )m 4&*Z& 3 �	�8 e�<
& '�&� ��w;/I nAp&3 .n�&� ';|+ 4%
3�[p NV:NX_�NWN.

�.) E6A�?L )�A|+.E0.u E4@/h+ .o 3 6A�=8�� .��g��7 6-�A	% .NOaP.3 ,"��3�;p )&*"�+ E6"I&
% f�r"H �"( '"
�( :p&�
 ��k~


�@�r8 ���� e�<
& 
� '<�8 �@|+ J�g=�& @H
)Cicer arietinum L. .( )&�	& 4%
3�[p e�;I ';|+OX:NbNN�NbN_.

8. Abel, G.H. and M.F. Driscoll. 1976. Effect of irrigation regimes, planting dates, nitrogen levels and row spacing on 
safflower cultivars. Agron. J. 68: 442-447. 

9. Beech, D. F. and G. J. Leach. 1989. Effect of plant density and row spacing on the yield of chickpea (cv. Tyson) 
grown on the Darling Downs, south-eastern Queensland. Aust. J. Exp. Agric. 29 (2): 241 – 246. 

10. Berger, J.D., M. Ali, P.S. Basu, B.D. Chaudhary, S.K. Chaturvedi, P.S. Deshmukh, P.S. Dharmaraj, S.K. Dwivedi, 
G.C. Gangadhar, P.M. Gaur, J. Kumar, R.K. Pannu, K.H.M. Siddique, D.N. Singh, D.P. Singh, S.J. Singh, N.C. 
Turner, H.S. Yadava and S.S. Yadav. 2006. Genotype by environment studies demonstrate the critical role of 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

45
.1

1.
3 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
6-

18
 ]

 

                            12 / 13

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.45.11.3
https://jcpp.iut.ac.ir/article-1-905-en.html


� 3!	4 5,�	1 6�7	1 ���61 81�� 6��+9� � �6:� �
;<�1�=> �� �
	���?= �����... 

��� 

phenology in adaptation of chickpea (Cicer arietinum L.) to high and low yielding environments of India. Field 
Crops Res. 98:230–244. 

11. Berger, J.D., N.C. Turner, K.H.M. Siddique, E.J. Knights, R.B. Brinsmead, I. Mock, C. Edmonson and T.N. Khan. 
2004. Genotype by environment studies across Australia reveal the importance of phenology for chickpea (Cicer 
arietinum L.) improvement. Aust. J. Agric. Res. 55:1071–1084. 

12. Boquet, D. J. 1990. Plant population density and row spacing effects on soybean at post – optimal planting dates. 
Agron. J. 82: 59– 64. 

13. Corre-Hellou, G. and Y. Crozat. 2005. N2 fixation and N supply in organic pea (Pisum sativum L.) cropping 
systems as affected by weeds and peaweevil (Sitona lineatus L.). Eur. J. Agron. 22(4): 449-458. 

14. Davies, S.L., N.C. Turner, K.H.M. Siddique, J.A. Plummer and L. Leport. 1999. Seed growth of desi and kabuli 
chickpea (Cicer arietinum L.) in a short-season Mediterranean-type environment. Aust. J. Exp. Agric. 39:181–188. 

15. Duthion, C. and A. Pigeaire. 1991. Seed lengths corresponding to the final stage in seed abortion of three grain 
legumes. Crop Sci. 31:1579–1583 

16. Egli, D.B. 1988. Alteration in plant growth and dry matter distribution in soybean. Agron. J. 80:86-90. 
17. Hall, A.E. 2004. Breeding for adaptation to drought and heat in cowpea. Eur. J. Agron. 21:447–454. 
18. Hebert, S.J. and F.D. Baggerman. 1983. Cowpea response to row width, density and irrigation. Agron. J. 75: 982- 986.  
19. Immer, A.M., R.A. Fisher and S. Toshuekohash. 1977. Effects of plant density and thining on high yielding dry 

bean (P. vulgaris) in Mexico. Experim. Agric. 13: 325- 335. 
20. Johnson, D. R. and D. J. Major. 1979. Harvest index of soybean as affected by planting date and maturity rating. 

Agron. J. 71:538-541. 
21. Khana-Chopra, R. and A. Singh. 1988. What limits the yield of puless? Plant procces or plant type. PP. 68- 278. In:

Sinha, S. K., P.V. Sane, S.H. Bhargara and P.R. Agrawal (Eds.), Procceding of the International Congress of 
Plant Physiology. Society for Plant Physiology and Biochemistry, New Delhi, India. 

22. Kumar, J. 2001. Chickpea review. www.icrisat.org/text /research/grep/homepage/chickpea. 
23. Kumar, J. and S. Abbo. 2001. Genetics of flowering time in chickpea and its bearing on productivity in semiarid 

environments. Adv. Agron. 72:107–138.  
24. Leport, L., N.C. Turner, R.J. French, M.D. Barr, R. Duda, S.L. Devies, D. Tennant and K.H.M. Siddique. 1999. 

Physiological response of chickpea genotypes to terminal drought in a Mediterranean-type environment. Eur. J. 
Agron. 11: 279-291. 

25. Machado, S. and G.M. Paulsen. 2001. Combined effects of drought and high temperature on water relations of 
wheat and sorghum. Plant Soil 233:179–187. 

26. Mulkey, J.R., H.J. Draw and R.E. Ellege. 1987. Planting date effects on plant growth and population on sunflower 
performance. Agron. J. 76: 511-515. 

27. Patel, B.D., V.J. Patel, J.B. Patel and R.B. Patel. 2006. Effect of fertilizers and weed management practices on weed 
control in chickpea (Cicer arietinum L.) under middle Gujarat conditions. Indian J. Crop Sci. 1(1-2): 180-183. 

28. Peppwr, G.E. and J.T. Walker. 1988. Yield compensation for stand deficiencies by determinate and indeterminate 
growth-habit soybean. Agron. J. 80:1-4. 

29. Ramteke, S.D., M.B. Chetti and M. Salimath. 1998. Seasonal variation in yield and yield components in gram 
(Cicer arietinum). Indian J. Agric. Sci. 68: 251-254. 

30. Raymar, P.L. and R.L. Berenard. 1988. Effect of some qualitative genes on soybean performance in late-planted 
environment. Crop Sci. 28: 765-769. 

31. Regan, K.L., K.H.M. Siddique and L.D. Martin. 2003. Response of kabuli chickpea (Cicer arietinum L.) to sowing 
rate in Mediterranean-type environments of south-western Australia. Aust. J. Experim. Agric. 43(1): 87 – 97.  

32. SAS Institute Inc. 2001. SAS User's guide: Statistics. Version 8.2. SAS Institute Inc., Cary, NC.  
33. Singh, K.B., R.S. Malhotra, M.C. Saxena and G. Bejiga. 1997. Superiority of winter sowing over traditional spring 

sowing of chickpea in the Mediterranean region. Agron. J. 89: 112-118. 
34. Siddique, K.H.M., S.P. Loss and B.D. Thomson. 2002. Cool season grain legumes in dryland Mediterranean 

environments of Western Australia: Significance of early flowering. In: N.P. Saxena (Ed.), Management of 
Agricultural Drought: Agronomic and Genetic Options. Scientific Publishers, Enfield, NH.  

35. Yadav, S. D., K. Chander and A. Kumar. 1994. Response of late–sown gram (Cicer arietinum) to irrigation and 
phosphorus. Indian J. Agric. Sci. 64: 24- 28. 

36. Wang, J., Y. T. Gan, F. Clarke and C. L. McDonald. 2006. Response of chickpea yield to high temperature stress 
during reproductive development. Crop Sci. 46: 2171-2178. 

37. Wever, D.B., R.L. Akridge and C.A. Thomas. 1991. Growth habit, planting date, and row spacing effects in late 
planted soybean. Crop Sci. 31:805-810. 

 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

45
.1

1.
3 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
6-

18
 ]

 

Powered by TCPDF (www.tcpdf.org)

                            13 / 13

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.45.11.3
https://jcpp.iut.ac.ir/article-1-905-en.html
http://www.tcpdf.org

