
����� ��	
� � 
���	�� ��
� � ���� /�	���� /��	�  ��� /�	!"�	# $%&' 

��� 

(�)*# ��+, �-� .� �(/��� (� 01 23��45� 


4�5� 	6(�789�,:;��< ���	- �=	� 9�4>� 4�5� � (��,:�? @3@� $

�4�/A 

.��3B� (�)*# ���(� ��C
� (� 
�	��1 D�!+� 
	��E(�FE	  �: G3B�H�3@�� � ��:�� 
	�9��+, �-� .� )�?9%J$ ���(�K(9��3	��1 

���	� $%MM �@� �� �N4 �	O,: @3(�# �	P�,:� 
���	�� �4/�,:� �#	>�>5# ..� R3	��1S��T U�V�� .3	K W(� 	� S7K 2��X�: 
	V�

 ���	Y# Z�	� �:(/# .� 	� �3B� �1 �� .� 4  :(?: 
	�
�	��19��45� 
�	��1 � Z�	� 
�	��1 Z�	  )ZV[:(� �: �/3 �� 
�	��1 2��, G3

 G3B�H�
�.E	  ��� 9Z<	3 ����/�#Z�	�, (S(� �� 	�
S(� �� ��+, �	-�: � ��T: 4,4V  �4V,	O
< ��(� 
	� .��
�	V��1 \3:(V  

]�� ��45��3B� 
�	��1 
	�9�
�� ^7!E: R �K 4T�� (C, �: 
�:�@�� .#�� �� �	�, �:4�# ���?�2 :4, 9.� �#��T �� 2�(�9��� 

���_(K��� 9.,:� �4  ��� .,:� �(/��� \3:( 
�	��1 ��[(� �N�
�� ��� .� �	�, Z�/�# �3B� �: (!��� 
�:� �� 
�	��1 
	��[(�N.E	  

Z< 	3 ��� ��� ��� .9S	`T .��� ]�P,	��.��V
�� ��� .� Z�	� 
�	��1 \3:(  �� �	�, �� .,:� �:4�# 
	
a!�: 
�	V��1 �: (!�V�� 
�:� 
	V�

��45� ��� .2�(� ��� (a�:4[ 9�4  (K �:(  �� .,:� �(/��� Z< .�[(� �� 
�	��1 \3 ���.��
�� ��� �� 
�	��1 \3:(  �: (!��� 
�:�

 (3	� (C, �: �H� ��� ��� .E	  .�[(�S	`T 
�	��1 �3B� �� ]3: ]�� �� 9�
�� ^7!E: 
�:��43� 4�, .RV �K 4VT�� .VA(<: @�V� �

�-� �� �	�, �� .,:� �:4�#%J$ ��� �? �-� �: (!��� �H� ��:�� (3	� �� 
�:�R01 23��4V5� .� �-� �� ]3: 9b	V�3(># ��V� .�	�V� ..V���

 �:4�# 
	
a!�: .� S	`T�	�,�
�� ��� .� ��(�K �-� �� .#�� �� � �? �	-�: �: (!�� 
�:�%J$��� .R �K 4T��9@�� ]3(#c	� ���P!"� :� 

�	�, .,:� �(/��� 	� �:� .�	�< G3B�H�
� Z[:(� ]�� �� .� �(� F+�� ���(� ]3:,��+9�[(�N.,:� �4 (K � Z�/�# d	"[ 	� .V�[(� ]3(#

 \3:(  �� � 2�: 01 ����� .�23��45�019�� .�[(� ]3: �� 
�	��1 �	O,: 	� Z�	- ��� .� :� ��+, �(/��� �:�#�e?�#�:� R3:@�: .

�B:� 
	� 
4��� :��+,94T��@�� R �K9� 2�(� ��� ���_.,:� �4 (K 9�(/��� 9
:@?:/��� .,:� �( 

.�4>� 

��� �	
��
�� ��� �� �������� ���� ������ � !�" ���� 

��#� $%�& �� 
'� �()*� ���+ ��,-� 
.� �� ��/���)12.(��

5��� � 67 �	 
8)� ��#� 5�%&�%' �'��	 ����� �	 �!*%��7

����(*/� /���%� ��%9�: � !�" ;*���< �� �� /< =#!� 5�

 �%*� 
<���	 ="%<�/>� ?��	 @%	 @%	 � AB' /C�� �� D%�� ��

 ���� ?�� ?��	���>� ��� �	��� ��,-� �� �
E �	 5��� /����F& .

�&G*� �!*� H()�' /��%� 5�I*� 5%� J�
E 5��K�)��%(L ��M� 

�.N���� �	 �5�(�� 5�O!��� �%�!�����%('� ?�P%�%8� QR:� � 
E��� �S*�8� $%I!��� �5���%!� $/ !��� 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
85

.1
0.

2.
9.

6 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 iu

tjo
ur

na
ls

.iu
t.a

c.
ir

 o
n 

20
25

-1
2-

06
 ]

 

                             1 / 11

https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.2.9.6
https://iutjournals.iut.ac.ir/jstnar/article-1-547-en.html


����� ��	
� � 
���	�� ��
� � ���� /�	���� /��	� ��� /�	!"�	# $%&' 

��� 

�� @%	 �	7 %�	 AB�' /�C�� �� ����� ��/�>� ?��	 �%*� � T�	

 K
.� U%8��� �� � !" �	 /��)11.(/�< $/*� �'��	 V* ��

 HW� � !" ��� �� ���#� �� ��� �
E ��%�� K��%E �*���

 D%�� XS*� �� ��%� �*� �� 
'� ��� ��<%� %� ���< .��*� ��

 D%�� ���� T�	 5��L �� /���� XS*� �	 Y��< ��%�� %� ��	 %��

 ��� �,� ��	 $/< �%�7 67 ��8
� )1�.(���	 R+%	 �� ��� �*%�

 ��8
� ��� Z�>� �� ?7 ?%*%L %� D%�� K� !� [�C�� Y��< ��

 /�(<�� ���+ 67����	 %	 �)*%\� �� K�C��� �*%�' �� ��� �*%�

 /���	 �M��� � !" ��� %	 /<��� ���� � D%�� ��/>� �*�(
� 

/���	 ���� �� V!" ]�%� .�� ?%!�� ��� �*��[��C�� ��� /���

 ���� ��	 
8)� �� 
�'%)C �*�(!�	 $%�& �*� �� D%�� K� !�

 ���� � !��")1�.(?��%�� 
� � ^��)_(� 
`a��'� S���� �

?��% 
�)1b(��	 � !�" ���� c%
E� ?%�� ��,-� �'��	 ��

������ ?/��< ���L ����C�� ���� /������ X��S��& %*���' ���� �
E�

����.	 
'� ��� �	 
�'%)C ��� �� ��C�� �*���5���� �	 


�'� 5���	 ���C�� �*� �� �d%� 
	��� ��M� �� ��	 �	%�*

 
'� 5���e �� �
E �f��/C .?��%� 
� � �*%'�� ��� J8�

)�g(�� c�h�.� /<� 
E�' �� �E��� P%��
E �� �('� ?7

 �� �*�Sd� ���� ?/<�L ��C�� �� 
d%	 D��� � /�� S8�' 5%��

 ��@�� ��C�� �*� �� �� �� $%�& �� �� ��%'���?�S��� /�����

 $��/�� � /<�)?�� (D�Ii �� �� ���� ���� 5%� /!�#	 ��8W	 5� .

c��� � /�<� 
E��' �� �>	%�� ��F�	 �*%W� ?�� ?7�	 $�RE

 
'� ���� ?/<�L $���)�_.(
9�: �� �� 5���	 ��� ��,-�

)�L $��� c�� � 
E�' ���� ?/< (� $%��& /�<� ;*���< ��	

 ���� �I()	 ��%�& [��&)�b.(

	J�\.� �*� �� ��!� �� 67 j	%�� ?��	 ��/.� �	 �M�� %

k��(#� K�C��� �� 5�%��	7 
�	�� V�* %	 %� 
'� $/< �>'

V*l�i��d�S8' �<�L /:�� �?/�<�L ]��� c��� � 
E�' 

��������#� D%�+�� ��� �
E 5�S�M� � �� �
E �%�	 �)�*%\� �� 

K��%� 5�%�	7��
�e 
�*%W� �� � ����& ����+ ��'��	 ����� 

�*%'%�<="%< �� �
E �	 �,m� 5%��5�%��	7 [�C�� �*�(W	 


'� 5��	 ��< �d�>� � ���>� �6��B� �� �
E �	 �	%*.

g�� � �:�� 	�

c%�' �%W	 �� �*%��7 �*��gnn��%�\�\.� $%I()�*� [�E�S� �� 

/��7 �� ���M� ��	 S�*�8� $%I!��� 5���%!� $/ !��� .$%I()�*�

 �� ��	S��1/< j+�� S*�8� o�< 5�(����� ^%'� �	 �� 
'� $

�!\� H��+� k*�� �� �'%�<��� 5%� V!�" ��
�� � �a('� 5%�

 �� ���+ ���&)�.(
�'� ���i �< $%I()*� �*� p%" 
d%	)g(.

pH ��	 p%" b/n%��/_?7 ��i7 ����� 5���(.� �_/�/�:�� 

��	 .��7�%�& %�	 H#�< K�%< ���� ��W� P%��
E �
<%� �� K8+

 ��� ?���&�	�� ��� V)*� /< D%O�� 5/�	 P�� .�*%���7 �*�

 p��	 �*%L Q�� %	 PRL 
��a'� P��: �	� �d�%h� K�%� 5%�

 ��gH*l� ?7 �� �� /�7 �� ��M� �	 ��� � ?����E �	 5�%�	7 5%�

 ��(d�& ���� �� ��E�d K�%E ?���E �	 ��#� D%+�� � ��:� K�%E

/�/< .�� �E�d P�� �� �� %��F	nc��� �	 V* �� � k*�� 

g(�k�*�� [�:%d %	 �12�(�%�' k�*�� 5�� ���:%d � ��(��

�(�%' J
E �� � �(�2�(�%' �� ��(���
!�W8*��� �(�<%� $%��

/�/< .� H�M K�%�< �*%��7 ���� D%+��g��)��	%�� r��� (�

����L)�'� r�� (5���%!� �(*%
C P%�/" S��� �� �� /���	

/�/< ��W� S*�8�.

���E �� �F	 
���h� ����� �	 5�%
�	 K����� �5S�%�" 5��

 �� �� 
8)�� ��	 K�����	 H�' �� $�%9('� %	 
<%� �� K8+ %��F	

 /�/< ���9E /e ���S� .S8' �� K�W)� ����� �	 
<%� �� sL

 /��(d�& ����+ V8�' 5�%��	7 ����� %���%
�� ����� %��F	 ?/< .

5�%�	7 $%��& V�*l�i��d k��(#� K�C��� �	 �M�� %	 5/>	 5%�

 /< D%O�� .��*� �	K�C��� ��%�
� �� /�%�< �%�
�� ��� N����� 

K�C��� �� �� * �� ;�\d D�/�� �� �I*� �%
�� �' � V*l�i��d

��� �"%<�K&��� /�/�< 5�%��	7 D%��� K� !�� %�* �.��� ��

�%
����� D%O�� ��%�� 5�%�	7 ��� /�<2�%����	 �� ��	 ?7 5%��

 /��<%	 $/��'� ��� ���� � *l�i��d ��C�� .������ ��	 5�%��	7

V* �/�< $�%9(�'� ���(�� �� �!�*%��7 5%�/C�� ���� 
"�� .��

k�E %	 $��%8� 5��	 5���e j+��� ��� 5%��D%O�� �('� ��M� 


d�& .$��/�� � ?/�< S8�' �� s�L S8�' ��<�L /�:�� 5��&

 �`�%�& ���\('� �E�S� �� %�)12
<%� �� sL ��� (���n��� 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
85

.1
0.

2.
9.

6 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 iu

tjo
ur

na
ls

.iu
t.a

c.
ir

 o
n 

20
25

-1
2-

06
 ]

 

                             2 / 11

https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.2.9.6
https://iutjournals.iut.ac.ir/jstnar/article-1-547-en.html


��+, �-� .� �(/��� (� 01 23��45� (�)*# 

��� 

V* �� � �%	���	 6�u�%�u V�* �� $�%9(�'� %	 ��C�� �%�>	� �

���×2��(�%' ��	 ?%
)�*� ����'� ��	 ?7 ���"�� AB' �� �(�

��� �� S���� �����.(� ���*%L�%Wu � H�)��\� 5�%)��� 

)��+ 

�<�& 
�d�& P���: ����	 $/< ��8>� ?7 5%����� 5���� ��	 

���	 Y%9��� �*�Sd� � /<� %	 N'%�(� %��6�u�%�u Y%9��� ���w� 

/< �*FL ?% �� S�� .�� 6�u�%u ?��� ���+ %	

)+ ��%�� 5%�

 @%	 �� H�\()� $/�%!� � �E�d P�� ���P%
�)\� �� V* �� �	 

���	 $/< �L S8' AB' %	 ?7 kh� K+�/C �� 6�u�%u�$��
� 

�� $��� �9: $�
� P��: �*� ��� �� � V* /<.N����� �*/�	

 /�*��& ����>� S8' �<�L /:�� .$��/��� 5���	 5�S�M� 5���&

 �&/��'� ���C�� �� �� �
E��� s�L ���<%C ��,� xF�C)��

� P�� �� 5�%�� k*��12�(�%�' ��� 5%�W(�� � �/�(	� �� ��(�

k*�� (��/�>� �	 �E�d P�� �� ��2�d�%h�� ���� ��	 ����	 

���	 �� D%�� ��/>� $%I!*%��7 �	 c%\(�� �� sL � 
<���	���/�>� 

/< ���>� ���� /: ?�� � D%�� �� ���� .��� �
E ���>� ����� �	

���_����� ?�S�� �	 �.B' ��!*%��7 /C�� �� �� �$%�2/1�(� 

���� � 
<���	 j	�� �� � $/< �/M %W�7 5%� 5%��� %�	 ���7_�

�(�%' �M�� ���& /�/�< V!" 
	%, ?�� �	 ?/�'� %� .�� s�L

 ���� ?7 ��� �
E ?�S�� � /�/< 
8, � �*��� ��%&�/M ��� �	 %�

 '%.� k�(#� 5%��%
�� 5��	 AB' /C�� �� ���� /�*��& �8 .��	

 ��
� $��� c�� �� ���� V!" ?�� �*�Sd� /��� �'��	 �����

 $��� c��� � 
E��' ����>� ?7 c%8�� �	 � ��%� $%�& 5���	 ?7

 ��� ?/<�L��������E�d P�� �� �� ��C�� �� �� � ��C�� g

/< 
<���	 �d�%h� ��� �	 ���	 .$%I!�*%��7 ��	 c%\(�� �� sL�

���� ��/>� � ��M�� 5%� �g���� �	 �%
�� � ��� � �� 5��	 ���	 

5%��� 
�.� ?�7 V�* �� sa�' � X�%
< ��%&�/M �±�g� 

�(�%' �M�� P/�� �	 ���&1��I� 
E%�' /�/�< 5��� .�� s�L

���F� ?%�� P/� ?/< 5�a'�����
� �� V�* ��� ���� ��	 %��

 /�< 
8, %W�7 V!" ?�� � �*��� ��%&�/M .^%�'� ���
� ��	

 � �%�
�� ��� �� ����� ��� V!�" ?�� ��I�%�� ���C�� ��� ��

 /*��& �8'%.� .���� V!" ?�� P����w� /��� %�)?�� �*�S�d�

 ���� N)C �	 ���� �� ��� �� �� D�& (%�	 [�i�%>� �� $�%9(�'��

/*��& X���	 � �8'%.�:

]�[




≥+
<+

=
mm

m
ttbta
ttbta

W

�i�%>� �*� ��w���� ?�� �aZ�E ;" |�/8� �� �b;�" N�< 

���� �&/�'� ��C�� %�)Mass maturity) (����� ?�� �� ��%��

 �� ��" ��/\� �f��/C �	/'�(����� ?/<�L 
E�' �I�%*%
� �� 


'��t� D%��� K� !� �� sL 5%���� tm �&/��'� ?%��� S��� 


'� ���� .��i�%>� �� ����� ?/�<�L �,m�� ]��� ����>� 5��	1

/< $�%9('� :

GFR
MGWGFD = ]1[

��}F�� �i�%>� ��GFD )Grain Filling Duration(�,m�� $���

���� ?/<�L�MGW)Maximum Grain Weight ( ?�� �f��/C

 � �����GFR)Grain Filling Rate ( ����� ?/�<�L 
E��' S���

�� /<%	.

s�%*��� �*SO� 5���	 � D%�O�� ��>i%B� ����� P%9�: 5��	 

K��%E Q�B' ��I�%�� �)*%\� /�< $�%9(�'� ����� X�� �� %�� .

��Sd� D�� �� $�%9('� %	 5�%�7 P%8'%.�SAS %	 %�����
� H'� �

$�W	 ��Sd� D�� �� 5��& Excel/< D%O�� .

h5� � i3	!, 

@�� R �K 4T�� 

� ���#� H�+� ��' S8' �<�L /:�� s�%*��� �*SO� K�C��� �

H�*l� � /<� k�(#� 5�%��	7 P�%�9(� 5%��)c�/�M�(?%!��

�� 5�%�	7 �%,7 �� /���H+� �5�%��	7 K�	%\(� �,� � ?%�� ×?%���

��>� �� ��� /��<%	 .�� S8�' ��<�L /�:�� ��I*� P�%�8E ��	

H*l� H� � 5�%�	7 k�(#� 5%� �� � ���#� D%�+�� ���	 �� ���u

 	 ?/< S8' �� sL P�%9(� ��%�� K:��d ��>� ��� ����w� 5���

 
'� �(d%* .��>� 5�%�	7 K	%\(� �,� ?��	 ��� ×��*� �I�%��	 ?%���

 c��� �� S8�' ��<�L /�:�� P����w� /��� �� 
'� 
�>+��

H*l� �� /<� Khd 
'� $��8� ?%) * 5�%�	7 k�(#� 5%� .

��I�%�� [)*%\� �� sL ��� �B*���< �� ��} /< =#!� %� 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
85

.1
0.

2.
9.

6 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 iu

tjo
ur

na
ls

.iu
t.a

c.
ir

 o
n 

20
25

-1
2-

06
 ]

 

                             3 / 11

https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.2.9.6
https://iutjournals.iut.ac.ir/jstnar/article-1-547-en.html


����� ��	
� � 
���	�� ��
� � ���� /�	���� /��	� ��� /�	!"�	# $%&' 

��1 

��4?$.:� .3@O# i3	!, 4 � D�!+� Z[:(� �� ��+, �-� .� @�� R �K 4T�� j,	3����3B� 
�	��1 S�	`!� 
	� 

�!*%��7 K���E 5���7 �M�� P%>	�� ��I�%�� 

��� � 1ns ��_/2_

5�%�	7 g** b�n/n�2~ 

5%B" ��:� bgg_/�g2 

H+� 1**�gg/1b�1 

5�%�	7 *H+� bns ��b/1~

�E�d 5%B" �bg2b/12

?%�� �**b2�/n_~n 

5�%�	7*?%�� 1n**�b�/2�b 

H+� *?%�� �_ns �bn/1�1 

5�%�	7 *H+� *?%�� 2~ns gn_/g_� 

�E�d �E�d 5%B" 1�b _��/g�n2 

ns �**  :��>� ��� N���� �	 � �����>� c%
(C� AB' �� ����%

��4?k.."3	>�@�� R �K 4T�� ]�P,	��94 � ZY� Z� �� .,:� �4  (K 2�(� 9.,:� ��� (a�:4[ � .,:� �4 (K ���� ��� 

)]�P,	��$J.�[(� (��+, �	-�: �����3B� 
�	��1 D�!+� 
	� 

5�%�	7 Q�B' S8' �<�L/:�� ���� ?/< �L 
E�' 

)��� �� D�& ����(

?/<�L $��� c�� 

����)���(

���� ?���f��/C 

)D�& ����(

K�%� 5�%�	7 a1bn/2�a�_g/�a~�g/gna~~~/12n 

�� 5�%�	7 D%�� K� !� ��C�� bn~~/~~b2g�/na�b�/gnb�2b/11_ 

K& ��C�� �� 5�%�	7 ��� b_11/g�c��n/~b~�g/g1c12�/�gn 

��� �"%< ��C���� 5�%�	7 b�bn/g_d���/~b_�g/g1dn2�/�1� 

�	%!���� x��C?�(' �� �� ��>� xR("� c%
(C� AB'�� ���2%���� ?%!� /���.


�'� ��(d�& P���: 5�%��	7 /�<� Kh�d c�� �� �%8 * ;\d

)����� �"%��< ����C���K��& �����D%���� K� !��� %��* �(xR(��"�

��>� ���/�� ���M� S8�' �<�L /:�� ��I�%�� �%.i �� 5����

�� �%�(�� �� ��� ?%
� �i� S8�' ��<�L /�:�� ��I�%�� 
d�

 ��>� ��� �	 K�%� 5�%�	7 ;*��< �� 	7 �� �(!�	 5��� 5�%�� 5%��

 ��	 ��/.�)c�/M1.(/�:�� ��I�%�� P����w� /��� �'��	 %	

 � /<� k�(#� KC��� �� ��#� D%+�� S8' �<�L H*l� �� 5%��

 5�%�	7 P�%9(�)K <�(�� ��CR� ��<�L /�:�� ��� ���&

 K��%� 5�%�	7 ;*��< �� ?7 D��� � /<� k�(#� KC��� �� S8'

 $���	 ��/.� 5�%�	7 �� �(!�	 N���� �	
�'� ./�:�� �f��/�C

 � K�%� 5�%�	7 ;*��< �� S8' �<�L K� !�� ��C�� �� 5�%�	7

 5�%�	7 �*%' �	 
8)� D%�� ?%!�� ��� 
'� $/< K:%C ���*� %�

�� 
�'� $���	 �(!�	 ;*��< �*� �� S8' �<�L D��� /�� .��*�

 S8�' ��<�L D��� � /��i�� �	 67 ��CR� K	%+ ��,-� �I�%�	 ��� 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
85

.1
0.

2.
9.

6 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 iu

tjo
ur

na
ls

.iu
t.a

c.
ir

 o
n 

20
25

-1
2-

06
 ]

 

                             4 / 11

https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.2.9.6
https://iutjournals.iut.ac.ir/jstnar/article-1-547-en.html


��+, �-� .� �(/��� (� 01 23��45� (�)*# 

��g 

0

20

40

60

80

100

18 25 32 39 46 53 60 67 74 81 88 95
 (2 	� �: jK ���) �	��

@�
�
R
 �
K4
T
��

��� �"%< ��C�� �� 5�%�	7 K�%� 5�%�	7 D%�� K� !� ��C�� �� 5�%�	7 ��/�& ��C�� �� 5�%�	7

 

Z/ $.�3B� �� 4 � S�	`!� Z[:(� �� ��+, �	-�: @�� R �K ]�P,	�� S:(��l# 
�	��1 D�!+� 
	� 

��4?%."3	>�N@�� R �K 4T�� ]�P,	�� 94 � ZY� Z� ��.,:� �4 (K 2�(�9(a�:4[ � .,:� �4 (K ���� ��� .,:� ��� 

)]�P,	��$J.�[(� (����+, �-� .� 

H+� /:�� S8' �<�L 
E�'���� ?/< �L 

)���� ��� �� D�&(

���� ?/<�L $��� c�� 

)���(

���� ?���f��/C 

)���� D�&(

g�� a�bn/2�a�~�/na2�_/g2a11�/1�� 

HM b1��/~bag12/na_1_/g2an�_/1�_ 

����L cngg/~�b_2_/~b�2_/g~b~gn/�~2 

�	%!���� x��C ?�(' �� �� ��>� xR("� �� ��� AB' c%
(C�2%���� ?%!� /���.

�� /<%	 .j	%��� �� �(!��	 $�%9('� %	 $%�& �K�%� 5�%�	7 ;*��< ��

 

)+ /�i�� �	 ��M�� ��<�L �� � $��� ������ ���" S8�' 5%�

D���%	 � �(!�	 S8' �� �����"�	 5�� ���&)�g.(

S8�' ��<�L /�:�� ��I�%�� ��� �� S�� ��#� D%+�� ��	 ��

 ��>� xR("� �
�<�� ��M� 5�� .H�+� ��� N����� �*/�	g�� 

��/.� � K�%� 5�%�	7 ;*��< �� �� S8' �<�L /:�� �*�(!�	

 
<�� ����L � HM D%+�� �	 
8)� .��� ���� �*� �(!��	 �� /�����

 �"%< ��/>� ?��	 $/�< �<%� H+� �*� �� %W�7 �8�%M �>'�� � %�

/<%	 .��*%L ����L H+� �S8' �<�L /:�� ��� �� � �*�� �� ��/�\

 ��� �%h("� ��" �	)c�/MgK < �1.(�%�*� �%�)�	 ��,-�� 

K&���

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
85

.1
0.

2.
9.

6 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 iu

tjo
ur

na
ls

.iu
t.a

c.
ir

 o
n 

20
25

-1
2-

06
 ]

 

                             5 / 11

https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.2.9.6
https://iutjournals.iut.ac.ir/jstnar/article-1-547-en.html


����� ��	
� � 
���	�� ��
� � ���� /�	���� /��	� ��� /�	!"�	# $%&' 

��~ 

0

20

40

60

80

100

18 25 32 39 46 53 60 67 74 81 88 95

�	�� )2 	� �: jK ���(

@�
�
R
 �
K4

T
��

��
���وز
301

 

Z/ k.�3B� �� ��+, �-� .� @�� R �K 4T�� S:(��l# 4 � D�!+� Z[:(� �� 
�	��1 S�	`!� 
	� 

[�C�� �� $G*� �	 /<� Khd c�� �� S8' �<�L D��� � /:��

 �� �
E 5�� �	 ���� ?/<�L � K� !� ^%)CH� ���,-�� ���u

 5�%�	7 
8f� �	 D�Ii �� S8' �<�L D��� � /:�� ����� 5%� 5�


�'� ��(d�&���+ /�*-� ���� ?%\\.� �� 5�%�)	 ;'�� PR� �

)1�b��1��g�1g�1~.(

�(/��� 
:@?: � �(/��� 

s�%*��� �*SO� �� K:%C �*%(� ^%'� �	��	 H+� � 5�%�	7 ��,-� 

��>� ���� �� �
E 5�� ��	 ���)c�/M ~.(�� ��� N����� �*/	

 /��7 
�'� ��	 ��� �
E ?�S��� �*�(!��	 �K�%� 5�%�	7 ;*��<

)~~g/1�~j	�� �(� �� D�& (H�*l� N���� �	 ?7 �� sL �5%��

 D%�� K� !� [�C�� �� 5�%�	7�K&���� ���� �"%�< $�"@%�	 �

/�(d�& ���+)c�/M2.(���� �� S��� �*%��7 ���� D%+�� ��	 ��

�� ��>� P%dR("� ����� �� �
E ?�S /< $/*� 5������ 5��� �	 

H+�g�� ��*%L �� ����L H+� � �*��@%	 �� ��� �
E ?�S��� �*��

 /���	 �����"�	 ���� .�� ����� �� �
E ?�S�� ��� �� S�� HM H+�

 D%+�� ��	 ;'�� /Cg�� xR(�"� ��i� 
�d�& ����+ �����L �

D%+�� %	 ?7 �� �
Eg������L ���>� ��8� ���)c�/Mb.(

5����	 �� K��%� 5�%��	7 ;*���< �� ����� �� �
E ?��	 @%	

�*%L S8' �<�L /:�� ��� �� ��%�& 5%���,m�� $��� � 
E�'

 ����� ?�� � ���	 �� D%�� ��/>� ��>* �� �
E 5�SM� � ���� ?/<�L

 5�%�	7 %	 �)*%\� �� /�< �<%� ��/.� 5%�)c�/�M 5%��1�2.(

$�RE S��� K�%� 5�%�	7 ;*��< �� S8' �<�L �(!�	 D��� �?7 �	

�� �*�S�d� N�M�� �S(�'�(d P/� c�� �*�Sd� J*�� �� /����

 ���& �� �
E)K <�.(?��%� 
� � H���' X��S�& ^%�'� �	

)1g(�����.	 ]��� �� $G�*� ��	 S8�' ��<�L /:�� ?��	 @%	

 ���� ?/<�L��� ��%� �� p%" AB' �� 67 ��#8� ���8W	 �	 � $�

 $%��& ^�(�'� �� 67 ?�S��� �*�S�d� � p%" �(	��� 
�>e�

 �� �O�� ���< .���C�� �� 5�%��	7 ;*���< �� ��� �
E 5����	

 H�*l� �	 
8)� D%�� K� !� K�C��� �� 5�%��	7 5%�� K�& ���� 

�� S�� �� ��� �"%< %* c��� � 
E��' ?���	 ��@%�	 ��	 ?���� 

���i�� ���	 ���� ��� 
8)��� ������ ?/��< ���L $��������� /5%��� 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
85

.1
0.

2.
9.

6 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 iu

tjo
ur

na
ls

.iu
t.a

c.
ir

 o
n 

20
25

-1
2-

06
 ]

 

                             6 / 11

https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.2.9.6
https://iutjournals.iut.ac.ir/jstnar/article-1-547-en.html


��+, �-� .� �(/��� (� 01 23��45� (�)*# 

��2 

��4?m.�3B��� ��+, �-� .� �(/��� 
:@?: � �(/��� j,	3�:� .3@O# i3	!, 
�	��1 D�!+� 
	� 

P%>	�� ��I�%�� 
P����w� j	%�� 5���7 �M�� 

��/>� ���	�� D%�� ��/>� D%���� ���� ����/: ?�� ������ �
E 

��� � 1ns ���/ggns ���/�ns �_1/�2ns �_n/2�1 

%�	75�g** 2_1/�1~ ��1/�**2g~/gb~ ** 1�n/~�nb1 

��:� 5%B" b�_�/_���~/��nb/�b��/�2n 

H+� 1** ng~/~~** �n2/�** 22g/�b~ *g~_/1g�1 

5�%�	7 *H+� bns 1�n/gns ��1/�ns gb�/nns bbb/1_b 

�E�d 5%B" �bn__/~���/�bg_/b�~g/b22 

ns�*�**:N���� �	 �>� ����� �����>� �� ��� c%
(C� Q�B'2��/:�� 

��4?'.]�P,	�� ."3	>� i3	!, � �(/��� 
	� ��+, �	-�:�(/��� 
:@?: ���3B� 
�	��1 D�!+� 
	� 

5�%�	7 Q�B' ��/>� �� D%�� ���	 ��/>� �� ���� D%�� /: ?�� ���� )D�&(�� �
E ���� )�� D�& �(� j	��(

K�%� 5�%�	7 agn_/�_a�2b/�a���/12a~~g/1�~ 

D%�� K� !� ��C���� 5�%�	7 bb11/�ga�b�/�ab_�/11bn_b/�~� 

K& ��C���� 5�%�	7 ��� b1_�/�1a�bb/�bn1�/�gcnn�/n~

��� �"%< ��C���� 5�%�	7 b~bn/�a�n�/�bgn1/�1d1b�/2~

�	%!���� x��C?�(' �� �� ���>� xR("� ��� ��AB' c%
(C�2%�� ?%!� �� /��.

��4?n.]�P,	�� ."3	>� i3	!, �� 
	����+, �-� .� �� �(/��� 
:@?: � �(/ 

H+� ���	 �� D%�� ��/>� D%�� �� ���� ��/>� ���� /: ?��)D�&(���� �� �
E)j	���(��� D�&(

g�� b12�/�1a�~_/�ab�n/1�a�n�/�g� 

HM b~��/�1b��n/�a2�_/1�ab g21/��� 

����L abbn/�2b��b/�b��b/�~bgn�/��~ 

�	%!� ��� x��C?�(' �� �� ��>� xR("� ��� c%
(C� AB' ��2%�� ?%!� �� /��.


<�� /*��& �O�� ��)c�/M1.(

��,-�� 
�.� D%��� �� ���� ��/>� ;\d �� �
E 5�SM� ��	 ��

 
d�I� ���+ 5�%�	7 H*l�)c�/�M 5%��~�2.(?%!�� ���� ��*� 

�� K	%+ ��,-� ���#� �� 
9: �*� 5�� �	 � !" ��� �� /��

 ���/� �WM�� .?��% 
� � /i�� X��S& ^%'� �	)~(����� ��/>�

 �%("%�' c��(�� 
�.� $/�
E ���� ��	 �E��� ��#� �� D%�� ��

 
'� S�u%� ?7 �	 �B�.� K���E ��,-� � 
'� � �(�l .� 5/��%L 

?��% 
�)��(���� �� S�� 
�'� �W	%!�� �*%(� �	 ����� D��%	 

�(d%* /�� .�����L H�+� �� ����� ��*%�L �� �
E ��e%C �'��	 ��

 � HM D%+�� �	 
8)�g����� �� ��(
� ��	 ?���� /�:�� ?���	

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
85

.1
0.

2.
9.

6 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 iu

tjo
ur

na
ls

.iu
t.a

c.
ir

 o
n 

20
25

-1
2-

06
 ]

 

                             7 / 11

https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.2.9.6
https://iutjournals.iut.ac.ir/jstnar/article-1-547-en.html


����� ��	
� � 
���	�� ��
� � ���� /�	���� /��	� ��� /�	!"�	# $%&' 

��b 

S8�' �<�L���O�(� �� � ����� ?/�<�L $��� c��� � 
E��' 

���� ?��	 �� Vu�� ��� 
8)� ?7 5%�)c�/M 5%�g�b.(

GL �� 5�%�)	 /�<� ]��� c�� �� 67 ��8
� ��,-� ?��I!��

 ��%�� ��	 �� ����� ?/�<�L � K� !�� [��C�� �� $G�*� �	 $%�&

 $��� ���+ /��-� ���� ?7 �� �
E /���)n��b�1��1b�1_�1�.(

�� �� �
E ��%� �*� �%W�7 $/�\E �	� /�:�� ��%�� �� /����

 S8' �<�L D����?/�<�L �,m�� ]��� � ���� ?/<�L 
E�' ?7

��< �<%� � !" ��� �,� �	 .

.,:� �4 (K ()o� ���� � 2�(� 

��' ����� ?�� P����w� �	 U�	�� ����'�&� U�B" �	 �M�� %	

 ��/�.� � K��%� 5�%��	7 ;*��<�� ��#� H+�)K �< g($/�*�

�� H*l� ���� �� �� ��< ����#� H�+� �' �� 5��	 � 5�%�	7 5%�

 �� ���" �f��/�C �	 ?/�'� %� ���� ?�� ����� �&/��'� ?%���

?7 �� sL � �(<�� �!*�Sd� 5/����$��� � �/��L ���/��u ���w�


'�.��.�� �*� �� �&� ;" N�< %� 
E��' �I�%�*%
� ����'

 �B\� � ���� ?/<�L 
�	%, �%�8*�\� 
i%C �	 ���� ?�� ?7 �� �� 5�

 �� �� �L $��� c�� $/��� ?%!� �/*7 
'� ���� ?/< .���� �� %�	

 ��B" N��< �(d�& ?���'�&� U)K �<g(�)�*%\� �� s�L �

��I�%�� %�)c�/M1(� ����� ?/�< ��L 
E�' �� /< =#!�

 ���>� ���� ��	 K��%� 5�%��	7 ;*��< �� ���� ?�� �f��/C 5���

 H*l� �� �(!�	 
�'� 5�%��	7 �%�	 V�* 5%� .5�%��	7 ;*���< ��

 V* H*l� �� ���� ?�� �f��/C � ���� ?/<�L 
E�' S�� ��/.�

 5�%�	7 �%	 �%�	 V�* �� ��@%�	 N����� ��	 D%�� K� !� ��C�� ��

 ��C�� �� 5�%�	7K&��� �"%�< ���C�� �� 5�%��	7 �%�	 V* �


'� $��	 ��� .�� S��� ����� ?/�<�L �,m�� $��� �%.i �� ���	

H*l� ���>� xR(�"� �5�%��	7 k��(#� 5%�� 
�<�� ���M� ���

)c�/M1K < �g.(V�* � K�%� 5�%�	7 ��	 �� N���� �*� �	

?/�< ��L �,m�� ]��� �%.i �� D%�� K� !� ��C�� �� 5�%�	7 �%	

 ����>� xR(��"� ����� /!�� $/��*� 5��� .����C�� �� 5�%���	7 ����	

K& ��� xR(�"� ��� �*� �� S�� ��� �"%< ��C�� �� 5�%�	7 �

��>� 
<�/� ��M� 5��� .;*���< �� ����� ?/<�L �,m� $��� %��

 �C�� �� 5�%�	7 �%	 V* � K�%� 5�%�	7 ���� ��	 D%��� K� !�� [

��>� H*l� �� �(!�	 5��� [�C�� �� 5�%�	7 5%�K&��� �"%< �

��	 ���)c�/M1.(

?�� �f��/�C� ����� ?/�< ��L �,m� ]��� � 
E�' ��I�%��

 � HM D%+�� �� ����g�� ��>� ��� �	�����L H+� �� �(!�	 5���

��	�� HM D%+�� ��	 �� �� ����: �� g�� �*� ��� �� �P%9�: 

��>� xR("� 
<�/� ��M� 5���)c�/M g.(?�� ���� ��� �	

�� �� ��� 
�'� ?7 ?/�< �L ]��� c�� � 
E�' �� �>	%� ����

 5�%M S(�'�(d j8��)Current photosynthesis ( �/�O� c%\(�� �

)Remobilization ( $��"� ���� � $%�& �� 5�-�� ��� ��< .���M�

��� 67 ��8
� /��%� �B�.� 5%� � K� !�� ���C�� �� $G*� �	 

c%�\(�� � 5�%�M S(��'�(d ?�S�� �� ��%� K�i� �	 ����� ?/<�L

 $��"� ���� �/O� 5���� � ����� ?/�< ��L $��� c�� � 
E�' 

�� ��%� �� ?7 ?�� 
*%W� /�� .�� �(�l K����E �?7 ��	 $�RE

)H+� (���� ��,-� P%9: �*� 5���	 S�� .X��S& � �*%�'�� 5%�

 ?��% 
�)�g(R+%�	 �������?��%� 
� � ��W�8& )�����(��

D���� D/�& �������`*� � 
�
'� �� )�n(� P�� ����� ��

 
��� � s��R '�)n(��(d%* %�	 S�� %*�' ���� �� ��*� 5%��

���� 
\	%B� �*%��7.

�� .�H	p� ���� S	`T ]�� �� �P!"� 

H� N*��e c�/�M �� �>i%B� ���� P%9: �I()	n��� ?%!�� $


'� $/< .H� �D%�� �� ���� ��/>� 5%�f('� �	 P%9: ���� �I()	

 ��>� � 
8f� $��� ?%!� �� �
E %	 �� 5��� /��� .P%9�: ���	 ��

 S8�' ��<�L /�:�� �'��	 �����H�� �*��@%�	 %�	 �� �I()�	

 
<�� ���� �� �
E .H��*%�' %�	 S8�' ��<�L /�:�� �I()�	

 >� � 
8f� D%�� �� ���� ��/>� SM �	 P%9: ��� ���	 ��� .�
�'%+

 ?��% 
�� ���F>�&)1(H�� ?���	 @%	 S�� /�:�� ���	 �I()�	

 H� � ���� �� �
E � S8' �<�L ��	 �� 
9�: �*� 
�
�� ���u

 $��� ���+ /��-� ���� �� �
E �	%*��� �� �h"%< ?���E /�� .��	

 �*%����� �I�%�	 ��E��� $%�& V* �� S8' �<�L ?�S�� %W�7 $/�\E

 l��� 6FM �� ?7 
'� ������ 5.NM�� �� ���%E �� ��*��	%�	 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
85

.1
0.

2.
9.

6 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 iu

tjo
ur

na
ls

.iu
t.a

c.
ir

 o
n 

20
25

-1
2-

06
 ]

 

                             8 / 11

https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.2.9.6
https://iutjournals.iut.ac.ir/jstnar/article-1-547-en.html


��+, �-� .� �(/��� (� 01 23��45� (�)*# 

��n 

Z/  %.(�)*# �3B� ���� ��� � 2�(� 
�� (� 
�	��1 D�!+� 
	�(K��+, �-� .� �� .,:� �4  

�.��� �"%< ��C�� �� 5�%�	7 1.K�%� 5�%�	7 

g.D%�� K� !� ��C�� �� 5�%�	7 ~.5�%�	7�K& ��C�� ���� 

�� � ������� 5l���� 6F�M ����< ��E�S� S8' �<�L �*�Sd�

 �� ��� �
E H�\()�� ���� ��	 � $��� �*�S�d� �� S(��'�(d �O�(�

 ��� ���+ ��,-� 
.� /��� .��� �
E 5�S�M� ���	 �������� ?�� 

H� �*��@%	 �I�%�	 ��� �*� �� ��� ?%!� ���� �� �
E %	 �� �I()	

 
9: �*� 5�S' �	 �\� ���#� �� ���� �*%W� �� �
E ���>� �� 


'� .H�� H���' ;�'�� ��� �
E %�	 ����� ?�� 5@%�	 �I()	

 %�)�%')11(?��%� 
� � ?��i � ��#� ���� ��)�~(����� ��

� %�	�i*-
'� $/< /� .

H� ��� �
E %�	 ����� ?/�< �L �,m� ]��� � 
E�' �I()	�

��>� � 
8f� ��	 ����H� ?�S�� �i� ' �I()	 ���� ?/< �L 
E� 

0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

8 12 16 20 24 28 32 36 40 44 48 52

روز 
� از 	���� ���م

�م
��
��
��
ا��
ند
وز

�� ���وز 3014

0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

8 12 16 20 24 28 32 36 40 44 48 52

روز 
� از 	���� ���م

�م
��
��
��
ا��
ند
وز

���وز �� 3011

0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

8 12 16 20 24 28 32 36 40 44 48 52

روز 
� از 	���� ���م

�م
��
��
��
ا��
ند
وز

�� ���وز 3012

0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

8 12 16 20 24 28 32 36 40 44 48 52

روز 
� از 	���� ���م

�م
��
��
��
ا��
ند
وز

�� ���وز 3013

k$

m%

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
85

.1
0.

2.
9.

6 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 iu

tjo
ur

na
ls

.iu
t.a

c.
ir

 o
n 

20
25

-1
2-

06
 ]

 

                             9 / 11

https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.2.9.6
https://iutjournals.iut.ac.ir/jstnar/article-1-547-en.html


����� ��	
� � 
���	�� ��
� � ���� /�	���� /��	� ��� /�	!"�	# $%&' 

��_ 

��4?M.�� q3:(6 .�H	p� ���� S	`T ]�� �P!"� 

/:�� ��I�%��

 S8' �<�L 
**_�1/�
E�' 

���� ?/<�L 
*b11/�** nb�/�$��� c�� 

���� ?/<�L 
*2_�/�~�n/�~n_/�D%����/>� 

���	 �� 

���/��g~/���~n/��gb1/����� ��/>� 

D%�� �� 
**_b~/�**�n1/�** _b2/�~b1/��~�/�?�� 

���� /: 
** �11/�** ��g/�** n�n/�** n2_/��bb/��** ��b/��� �
E 

���� 

*�** :�� �	 ��>� N�� ��� c%
(C� Q�B' ��2��/:�� 

��	 ��@%	 �� �
E %	 .�� ?%!� ��� �*� ;��.� �� ��� /��� 5%��

 /<� Khd �"��� �� $G*� �	 ��� 
.�������� ?/�< �L 
E�' 

���� ���� �
E �*�S��d� �� 5��@%��	 HW��' .� �������	 ���'��	

 T�8���d)2(
�'� N��B� ���
� /�*m� S�� $�%W	 D/�& 5�� .

� ��M�H��>� � 
8f� �I()	 ��L �,m�� ]��� � 
E�' ��	 ���

 ?��% 
� � � ��� ;'�� �� �
E %	 ���� ?/<)�(D��%	 ���� ��

������?��% 
� � �*%'�� )�g(R+%	 ���� ���s	�� � ?��%� 

)�2(?��% 
� � �� �)�_(� S���a�'� ���I��d ���#� ����� ��

 ?��% 
�)1n($�%W	 D/�& ���� ���X��S& 
'� $/<.

;*���< �� ��� /�< =#!�� ��'��	 �*� �� ���� ��� �	

��� D%��� K� !�� [��C�� �� 5�%��	7 D%�O�� %	 67 ��8
� ?����

 ��� �*�Sd� �� ��#� �� �
E .H���<�L D��� � /�:�� �����u

 H�W� �� ����� ?/�<�L ]��� c��� � 
E�' � ��%�& S8' �*���

 ��� ��#� ���� �� �
E �	 �,m� K���E /��<%	 .��	 �%W�!��L ��*��	%

�� ��%��	 �� ��< ="%< �*� �	 �CR:� 5%� 5�(!��	 �M�� %�

���& c�F8�.

��	
� ���� ��	`!�: 

�.�(	%,�Q.�g~_ .?��*� ��%�C H��+� �'��	 .?��W� $%I!��� P��%!(��.

1.���F>�& �
'%+�p.�D.5/C���x.D � �*�" $��S
�C� .D/\� .�gn2.� /�<� �	 67 ��8
� P��,� �� ���#� H�+� �� ��� �
E 

H���� k�(#� 5%� .5���%!� ���� n)g�~:(�n�~1.

g.��d�%E ����Y.��.D � �*��)� .���	���.�g22 .p%�" ����" ��"�	 ���� �� ��%�/\� �'��	 $%I()�*� ��	 �()�	�� ����� 5%��

5���%!� $/ !��� ��%\�\.��S*�8� $%I!��� � $%I!��� 5���%!� $/ !��� �
�E ��O� �S*�8 1)1:(1.

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
85

.1
0.

2.
9.

6 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 iu

tjo
ur

na
ls

.iu
t.a

c.
ir

 o
n 

20
25

-1
2-

06
 ]

 

                            10 / 11

https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.2.9.6
https://iutjournals.iut.ac.ir/jstnar/article-1-547-en.html


��+, �-� .� �(/��� (� 01 23��45� (�)*# 

��� 

4. Auld, D. L., B. L. Bettis, J. E. Crock and K. D. Kephart. 1980.  Planting date and temperature effects on 
germination, emergence and seed yield of chickpea. Agron. J. 80: 909-914. 

5. Bruckner, P. L. and R. C. Frohberg. 1987. Rate and duration of grain filling in spring wheat. Crop Sci. 27: 451-455. 
6. Dantuma, G. and R. Thompson. 1983. Whole crop physiology and yield components. PP: 143-159. In: P. D. 

Hebblethwaite (Ed.), The Faba Bean (Vicia faba L.). Butterworthes. Pub., London.  
7. Desclauxs, D. and P. Roumet. 1996. Impact of drought stress on the phenology of two soybean (Glycin max L. 

Merr) cultivars. Field Crops Res. 46:61-70.  
8. Doss, B. D., R. W. Pearson and T. R. Howard. 1974.  Effect of soil water stress at various growth stages on soybean 

yield. Agron. J. 66:297-299. 
9. Duncan, W. G., D. E. McCloud, R. L. McGraw and K. J. Boote. 1978. Physiological aspects of peanut yield 

improvement. Crop Sci. 18:1015-1020. 
10. Gebeyehou, G., D. R. Knott and R. J. Baker. 1982. Relationships among durations of vegetative and grain filling 

phases, yield components and grain yield in durum wheat cultivars. Crop Sci. 22:287-290. 
11. Gebeyehou, G., D. R. Knott and R. J. Baker. 1982. Rate and duration of grain filling in durum wheat cultivars. Crop 

Sci. 22:337-340. 
12. Helsel, D. B. and K. J. Frey. 1978. Grain yield variations in oats associated with differences in leaf area duration 

among oat lines. Crop Sci. 18:765-769. 
13. Husain, M. M., G. D. Hill and J. N. Gallagher. 1988. The response of field beans (Vicia faba L.) to irrigation and 

sowing date. ΙΙ. Growth and development in relation to yield. J. Agric. Sci. Camb. 111:233-254. 
14. Lyon, D. J., F. Boa and T. J. Arkebauer. 1995. Water-yield  relations of several spring-planted dryland crops 

following winter wheat. J. Prod. Agric. 8:281-286. 
15. Mahon, J. D. and S.L.A. Hobbs. 1983. Variabillity in pod filling characteristics of peas (Pisum sativum L.) under 

field conditions. Can. J. Plant Sci. 63:283-291. 
16. Meckel, L., D. B. Egli, R.E. Phillips, D. Radcliffe and J. E. Leggett.1984. Effect of moisture stress on seed growth 

in soybeans. Agron. J. 76:647-650. 
17. Ne Smith, D. S. and J. T. Ritchie. 1992. Maize (Zea mays L.) response to a severe soil water-deficit during grain 

filling. Field Crops Res. 29:23-35. 
18. Ney, B., C. Duthion and O. Turc. 1994. Phenological response of pea to water stress during reproductive 

development. Crop Sci. 34:141-146.  
19. Pandey, R. K., W. A. T. Herrera and J. W. Pendleton.1983. Drought response of grain legumes under irrigation 

gradient. Ι. Yield and yield components. Agron. J. 76: 549-553. 
20. Shaw, R. H. and D. R. Laing. 1966. Moisture stress and plant response. PP: 73-94. In: W. H. Pierre et al. (Eds.), 

Plant Environment and Efficient Water Use. Am. Soc. Agron., Soil Sci. Soc. Am., Madison, Wisconsin. U.S.A. 
21. Siddique, K. H. M. and R. H. Sedgley. 1986. Chickpea (Cicer arietinum L.), a potential grain legume for 

southwestern Australia: seasonal growth and yield. Aust. J. Agric. Res. 37:245-26.  
22. Silim, S. N. and M. C. Saxena. 1993. Adaptation of spring-sown chickpea to the Mediterranean basin. ΙΙ. Factors 

influencing yield under drought. Field Crops Res. 34:137-146. 
23. Silim, S. N., M. C. Saxena and W. Erskine. 1993. Adaptation of lentil to the Mediterranean environment. Ι. Factors 

affecting yield under drought conditions. Exp. Agric. 29:9-19. 
24. Singh, P. 1991. Influence of water deficits on phenology, growth and dry matter allocation in chickpea (Cicer 

arietinum L.). Field Crops Res. 28:11-15. 
25. Singh, K. B., R. S. Malhorta, M. H. Halila, E. J. Knights and M. .M Verma. 1994. Current status and future strategy 

in breeding chickpea for resistance to biotic and abiotic stresses. Euphytica 73:137-149.  
26. 26. Specht, J. E., R.W. Elmore, D.E. Eisenhauer and N. W. Klocke. 1989. Growth stage scheduling criteria for 

sprinkler-irrigated soybeans. Irrig. Sci. 10:99-111. 
27. Spiertz, J. H. J., B. A. Ten Hag and L. J. P. Kupers. 1971. Relation between green area duration and grain yield in 

some varieties of spring wheat. Netherlands J. Agric. Sci. 19:211-222. 
28. Vieira, R. D., D. M. Tekrony and D. B. Egli. 1991. Effect of drought stress on soybean seed germination and vigor. 

J. Seed Technol. 15:12-21. 
29. Xia, M. Z. 1997. Effects of drought during the generative development phase on seed yield and nutrient uptake of 

faba bean (Vicia faba L.). Aust. J. Agric. Res. 48: 447- 451. 
 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
85

.1
0.

2.
9.

6 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 iu

tjo
ur

na
ls

.iu
t.a

c.
ir

 o
n 

20
25

-1
2-

06
 ]

 

Powered by TCPDF (www.tcpdf.org)

                            11 / 11

https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.2.9.6
https://iutjournals.iut.ac.ir/jstnar/article-1-547-en.html
http://www.tcpdf.org

