
� � ������	 
��
 � ���� ����� ���� / ���������� /  ��� ! ��� � "#$)&'� ( /��#�)*+,

��

��-./!� /0�� 1� �1� &�� 2�3� � ���� �1���	4�����56� ���1� 7�8�9 

�6�� �� :0�� 
/! 1; <�1� �

���� =�8�6)*�>/? / @� 4A/�� B�C� � �D61!A

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

�/�E$

�   ���6��� ��1��-.       3� � ���� 4�����56� ���1� �1F	�� 7�8�9                1G� "G6��F	�
 H��? :� ��6���. 4:��5� �� �6�� �1	��	 ��� �1� &�� 2�

 I��� :6�;       /6�1J ����; ��1E9 :� �� �
��K9 "��	 ��� .         41D? M�N� 47�8�9 �/� � 7�8�9 "��! ����F	�
)OP   � *PP    ��GFE� �� �1J�G��	 

��� �1� &�� :� �J��'. � �1F�	 � ���� .4�1� &�� �1F�	 :	 ��� 
��0 Q6�F0��� R6�5
� �� S6T�'��� � :0�� �1E� � ���� �1���	 � 7�8�9  .

     261F��� �1� &�� �1F�	1�-U9              /�F!�� ��1> ���� �1���	 � 7�8�9 
. ���0� :� � <!�� �1E� � 1� ��  .   2�3� 47�8�9&����     B1KG� � �1� �

*PP          ��� R6�5
� �� �6�� :0�� 2�V9�1; /?�� ���� ��FE� �� �1J���	 .  �� 26� ��    261F��� 7�8�9 4��1�-U9        :G� � ��� ���� 2�V9�1; /?�� 1� �� 

         /�F
1J ��1> �1� &�� �1F�	 � ���� �1���	 
. ���0� .      :� �1� &�� �1F�	 �#�9 4"��8� �� ���� ���        ��� R6�5G
� �� :G0�� 2W�� /?�� ���� .

0�� 
/! 1; ���� ��� 4 ��� 
��0 R6�5
� 7�8�9 " � :X�F0 �� :0�� 
/! 1; <�1� <@9 :1�-U9<
1Y0 ��1> 7�8�9  . � <�1� �1� &�� �1F�	

��� R6�5
� �� :0�� 
/! 1; ���� . :0�� 
/! 1; <�1� 1� ��� 4��� R6�5
� �� :0�� 
/! 1; ���� 45�0 ���� �1���	1�-U9<!�/0 �.

�T������/��	 :4�1E� � 4�6��:0�� 
/!1; <�1� � 42��9�1; 42W��

:�/8�

����(Glycine max L.)  �������  ��!� "# ��# $%�!& (Fabaceae)

  �'()*+���             ���#�� 	
 +!,�-��� - +�.-	 /!0�� �12 "# 3�45* 

   6�75* 8�)9$*
�: .           ��12 "# $�<��� $�#��. �"	# ����� �2#


�- - $2/��=* 
#���*���>+!*  $*���?� @-���A 8B +!,�-���� - 
	#
 ���%

        $* C#
 - 8�72# ���D� @#�� C"< �E!*B @�%/!�#/:��)� .(   "# �����

         $* F��E* G�#�: 	
 -  
�� 8H-�>!2  /EE' �!IJ� 8�%�!&   ��� /2#��

 8#K��!*��� ���� ���  L����M "# #	 8H-���>!2 	���>N% 	
 C�&���O!' 

(%>7�"$     C�N!2����9 C��!�-K�	 @
#��� @�>'��� ��� (Rhizobium 

japonicum)  /��?2 �!IJ� )� .(     �!IJ� @��#K* "#  
�P>�#(% >7��"$

   	
 8H-�>!2Q�R�%        
��� S����IA �T�' ��" �' $�)� (  	
 ��� -

      �>T.B @�>'�� �� �T' C�UE%$*/2�:       V�4�* W%��' F�9�* X

��#  /: 8H-�>!2 @-�A @�%
�')Y�.(

         ��� - $T��#" /�:	 ��OA�* 	
  Z�- �� 8H-�>!2 �� ���� "�!2

                 
/�[* Q��5� X
��I?' \�]#�* 	
 -  
��� <��� 	�!7� �2#
 8/:

  ���� "# 8H-�>!2 $T�-	 @�%      ^	
-" @��!� F9�*  _��� ��%  - 

   �)2B �K�	$*

�&)� .(  �U�
 @�� "#`Oa ��%       ��� K�!2 "��% @

              ��� $�#��. 
#��* V�4�* 	
 $a#	" 8�%�!& @/9 F!]	 8#�Ea

             /�A ��� $%��!& $��2��' ���� 	
 �&# $0- X/E>7% 8H-�>!2  Z�-

 X/:�� �>:#
 ��>7& $��'Oa�`�% �5� S/: �� "�% @�!bc�

�. 	��
�>�##	" XS���I2 def# - �a@"	-�T'  /NT2#
XK��I�  �UT2#
 
Y .g!�
	# X$O!�
	# Lh5*  �UT2#
 X@"	-�T'  /NT2#
 XS���I2 def# - �a#	" 8#	��
�>�#

* : $N!2-�>N0# �7� XS�I��N* 3�,7* :Yaegoob@yahoo.com

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

43
.8

.1
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
05

 ]
 

                             1 / 11

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.43.8.1
https://iutjournals.iut.ac.ir/jstnar/article-1-823-fa.html


 ����� ����� � ������	 
��
 � ���� / ���������� /  ��� ! ��� � "#$)&'� ( /��#�)*+,

�Y

  $PE* $* 	#�]   3�J* 8#�Ea �� X/2�!&       iR��: ��' ���� "# $*�]	#

  �>T!� _�� jk�             	��1>2# X/�:�� �>�:#
 /�:	 g4�� g�#-# 	
 @

$*           X�>?' _�� jk� iR�: "# 	#
	�R�� (]	 �� �7��h* 	
 
-	

          "# @	�!7�� ��� #	 @�>)� $>��]	 S	/] ̀ �Oa ��%     �>�:#
 "��% @

/E��:��)l .( 3
���=�	���bB - $��a#	" 8���%�!& +!��� $>����]	 g����h>* 

`Oa�%    �5� "�% @�!bc�   g*#�a @	�!7�     $�#�. �f�Ea �O?9 "# 

�]  	#$*
�!& .           
	��* 	
 ����]	 +��>T�!� X$�#�. �f�Ea +!� 	


  $* S	�f 8H-�>!2
�!&)� .(  	
('#�� ��%       X"��% `�Oa +!���� @

   XQ�R �� 8H-�>!2 8
-K�#   ��# 	
�]��	�M  $�E=*    
��NO?a @	#


    ��� ����]	 -  
#
 W�#K�# #	 $a#	"  �!& ̀ �Oa ��%   ��� #	 "��% @

   $0�A 	
 X/2���� g]#/A   	
 �' ('#��� ��%  @      X"��% `�Oa @<���

         W�h2 -  /�: "��% `�Oa �>T�!� /:	 F9�* X8H-�>!2 8
-K�#

         
	#
 $�a#	"  ��!& 
��NO?a 
�I)� 	
 $'/2#)�� .(   
��' +�#����E�

               /�:	 +>�:#
"�� 	
 #	 $�a#	"  ��!& ��!O��] ��# 	
�] �2H-�>!2

`Oa�%      �2�& 
#/=� W%�' L��M "# "�% @      ^��*�!� - ('#��� X�%

`��Oa���%/��%
 W�#K���# "���% @)��( . 	
 ������  ���!& $����2#��

(%>7�"$   �� @�>'���%         ��'  /�: F�9�* 8H-�>!2  /EE' �I!J� @

               ��� /�:�� �>�:#
 Q��R 8H-�>!2 \��E* �� @�>?' @�N�#  �!& +�#

@	�M�'       8�%�!& 	
 �2#
 +!,�-�� 8#K!* (%�7�"     @�>'��� �� ��

  ���#  
�� @�>'�� /]�� 8�%�!& "# �>T!� "# �>T!� /f	
)�� .( 	


  	�mA ̀ �Oa ��%              8��%�!& 	
 ��2#
 +!,�-��� 8#K�!* K�!2 "��% @

(��%�7���"$��E=* 	���M ���� @�>'���� ����  8���%�!& "# �>T��!� @	#


�!.(%�7�"  ��#  
�� )Y� .( 8#	�N?% - $?n�')� (  $��	�� 	


�!bc�            (�]	 -
 
��NO?a @#K9# - 
�NO?a �� @�>'�� �� 	�� j!hO� 

           $�E=* W�#K��# FI�� j!�hO� �' /2
�' �	#K& X����  �=� 	#
 
#/

                  o��>��)2 - ��2#
 	#K�% 8"- X����� 	
 ��2#
 
#/�=� X���� 	
 Ve.

     /��
�& ����� $��)2 
�NO?a .         	
 ��2#
 
��NO?a W�#K��# 8#K�!*

        /%��: �� �I72 +!U2�!* 	�M �� j!hO� G�#�:)   j!�hO� C/�a (Y�

 
�� /f	
 .      /���
 - �ONE!� �12 LIM)YY (    8H-�>!2 �� ���� "�!2

    �2#
 8/:�� �OA�* 3�M 	
 � �%    $�* W�#K�# S/: �     +��# - /����

      �& $�#	�' W%�' �� V
�4* �OA�*     	
  /EE' �!IJ� @�% +!*c��

          /:�I2 $��' Q�R 8H-�>!2 	#/h* �&# +�#���E� X��#  �!& @�%"�!2

      ���� "# 8H-�>!2 
/[* Q�5� ��  �!&       ��2#
 ��� $T��-	 @��%  ��%

   �K�	 F9�*_���% ^	
-" @�!� - $* 
��: .   8H-��>!2 WE��

  	-
 	
 ���2#
 8/��:��    W%���' #	 ���2#
 8H-���>!2 	#/��h* ���%

$*/%
)Y� .(            ��!& K>E���>� $�k!5* F���E* G�#�: 	
 �N2�Ep

       qT�R 8"- X/�:�I2 	��!>R# 	
 $���' 8H-�>!2 $0- /��� W�#K�#

           8�T�2 W%��' ��2#
 8H-��>!2 	#/�h* $�0- /���� $* W�#K�# �2#


$*/%
)�� .(       	-
 $�M 8H-�>!2 �� $��>�
 W�#K�# �� W%�' ��

               - W%��' F�!��� ��� K!2 �2#
 8H-�>!2 8#K!* X
�r2 �2#
 8/: ��

      $* �12 �� $0- X
#
 8�T2 W�#K�#        
��* - 8H-�>!2 \?[� �' /�	

             3��>E' $)��T�* CK!2�N* �� 
�r2 �2#
 8/: �� �OA�* 	
 qTR

$?2
�: .  ��@	�M�'           qT�R  
��* X�2#
 8/: ��  	-
 3�M 	
 

        �2#
 8H-��>!2 $�0- X
	#
 @
�=f /2-	        C/�a ��� $���>�
 ��� �

       ��# �>7�#- �150 �% 	
 8H-�>!2 �� $��>�
)�� .(    ��� �9�� ��

        $�	�� XW%-Z� +�# "# V/% X	�'�* 
	#�*�!bc�    `�Oa 	�mA 

      �7���h* 	�E' 	
 "�% 	��bB          "# g�f�A 8H-��>!2 - 8H-��>!2 
��' 

  �!IJ�(%>7�"$  $&Z�- ��   @�%����         /�2-	 - ����� �2#
 $P!' - 

 
�� 8B �2#
 8/:����# .

�����[����

     $a#	" g4� 3�M 	
 W��*"B����    K*��!O�- (�]	 "#  
�P>��# �� 

  @"	-�T��'  /NT��2#
 @"	-�T��' S���h!h5�  �U>7���# 	
 ������

     	
 \]#- K��I�  �UT2#
�          /��
�&  
��!� K���I� s��: @�>*��O!'  .

              	#��] qT�R �?!2 - 
�� $t>�# �?!2 (!0�]#  �*" 	
 �hkE* (!O]#


	#
 .   8�>7��� g4�$Oa �	�� (.	      ���# qT�R  /�E'#�� @�% .

           u	-/�N� $M 	
 �2<�� @�*
 �J'#/A - G��>* Xg]#/A +!U2�!*

  F!��� �� �0��  
Y/Y X�� - ��  $>2��� ��9	
    +!U2��!* - 
#��&

     �� ��#�� �2�!0�� �	��Y�� $O!*       ���#  /�: �	#K�& �>* .  Q��R

   -K9 �a	K*Q�R�%     �� $*�0 $E: @��    X+�: /f	
 ��  /�f	
 

 - ^	Y���# �O!� /f	
  .8#K!* pH   
-/�A 	
 Q�R�/� - 

        u
-/5* 	
 - K!p�2 8B $0B  
�*�/�   
	#
 	#�] /f	
  .  "# v�P�	#

   ��	
 jk�����            F�!��� ��� 8B $��!�#�D9 w�a - 3�M - �>* 

x��°��x - $]�: �°����# $0�?: )Y.(

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

43
.8

.1
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
05

 ]
 

                             2 / 11

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.43.8.1
https://iutjournals.iut.ac.ir/jstnar/article-1-823-fa.html


/!� /0�� 1� �1� &�� 2�3� � ���� �1���	4�����56� ���1� 7�8�9 H�1-�...

��

   ������ d���M F��0�] 	
 g���	�>'�� S	���f ���� $T����*"B d���M

Q�O�  �
�4� g*�' @�%        /�: C��[2# 	#��N� �� 	
 $ .  @��%	�>'��

           	�m�A C/�a - 	�m�A jk�� -
 	
 "�% `Oa g*�: W��*"B

       �P�f d�k� 	
 �2H-�>!2 
�' X"�% `Oa) /%��:(  X���   - ���

            -
 	
 C�N!2����9 C��!�-K�	 @
#�� @�>'�� - 	�>N% 	
 C�&�O!'

     /2
�� j!hO� C/a - j!hO� jk� .       W�: g*��: W��*"B /A#- �%

   #�� �� �:�' `�
	  gf��$>2��         3��M ��� - �U�/�N� "# @�>*

   /�2
�� �>* W: .     ��:�' ('#�����       \���* ��>* 	
 ����� )  ('#���

 �hkE* 6�Ok* (   /�: ��>��& �12 	
 .     ��� "��!2 ��' $���%	�?!� 	


               "# X
��� C�N!2����9 C��!�-K�	 @
#��� @�>'��� ��� @"�� �>T.B

  3�O5*�� % - "	�'��Y�� @#�� @�>'�� C�& ��   	��� C�&��O!' 

 
�P>�#   X/: ��@	�M�'        ��:�' "# gI] ����K*�!O�- (]	 @�%	�� 

    /2/: �>T.B @�>'�� +�# �� .    ����� "#  
�P>��# 
	�* @�>'��  @��%

                 C��2 ��� 6��2 ��2#/)� �'��: 3�4�5* - 	�T�' gR#
 @/!0��

$�	�[�” 	����“* "# �' 
�� z    	��� - 3��)2 ��!)� - def# �7�

  /: �!)� {�' .          �% "��!2 
	��* 
�' +!*" �!)� "# |�     ��� S��' �

        �12 
	�* S�' �� -  /�
�& }�Or* Q�R �� �:�' �Th2 ^��#

 /�
�& ���~# .  3�>E'`Oa�%    `�Oa "# @	�a @�%	�?!� 	
 "�% @

                  ��� F���E>* ��I��* ��� 
#/�=� ��� - $>�
 +!9- L��M �� "�%

  �!=~-`Oa�%    ����& C�[2# "�% @ .         ��' ���# ��'� ��� C"<

`Oa�%     ��� �?O�� #	 F�0�. "��% @) Chenopodium album(

 $�#�5��f q���!�) Convolvolus arvensis( ̂ -���R {���� X

)Amaranthus retroflexus( ��rO� ) Acroptilon repens(  g�& X

�����'�� C/����E&@#) Centaurea virgata(8#	
�����* ������ - 

)Achillea millefolium($* g!NT� /2
#
 .  ��>P% K�!2 @	�!�B @#

q�	�����& C�[2# .

    :	 /2-	 $���"	# 	�1E* ��         "# /�=� X��2#
 8/:�� �a�� - /

     Ve. 	
 �2#
 g!NT� - $%/O&          ��� W���*"B /�A#- ��% "# X�%

 ���� 3���h>2# "# /��=� - 6���r>2# V
�4��� ����  /��EE' �����]	 ������

 �2#
  �UT��*"B           �a��� -
 S/* �� -  /�
�& {	�R Ve. "# �%

        @�*
 	
 	#
 ���)� $N��>N0# 8-B 	
�±���  $>2�� �9	
   
#��&

 /E>��& 	#�].  �2�?2 |t�         ��� ^�7A @-"#�� ��  /: qTR @�%

           �2#
 �% qTR 8"- - +�"�� C�& C	#K% q� �]
����
 /*B  .

�2�?2     "-	 �E� �% @	#
��q�	�� 	
 - ��  /��
�& C��[2# �OA�*  .

            qT�R 8"- W�#K�# /2-	 +>��& �12 	
 �� �2#
 8/:�� �a��

���� - F7��A�� ���2#
 ���% 8"- W�#K���# ^����#�� G����>* 	���M

$O!*      /�
�& �I��5* /:	 "-	 �9	
 	
 C�& .   8"- S#�!!D� /2-	

 	�� qTR�%               �"#��� - �I���5* ���" S<
��=* "#  
�P>��# ��� 

/�
�&)�.(

]�     [




≥+
∠+

=
tmtbta

tmtbta
W

m

    X�0
�=* +�# 	
W :   X�2#
 8"-:a        XG�R �/�I* "# w�a :b   F!�: 

        �� �U2��!� ��' $2"- $&/!�	 �OA�* �� GR   ��2#
 8/�:�� �a�

$*/:�� .:t            - C��!2 g!NT�� "# |� /:	 @�%"-	 �9	
 tm   K�!2 

        ��# /:	 "-	 �9	
 �12 "# $2"- $&/!�	 8�*" .    +!�!=� @#���

   jk� 	
 X�!:�A ���a	 �� �:#
�� $��)2 
�NO?a�  $�=��* �>* 

 ̀ �
	 �'    $* g*�: #	 $k�- @�%  /�
�& C�[2# X/: .�  �  8B 3�I2


�2�?2    *
 �� $2-B 	
 �%  @�Y±��  $>2�� �9	
      ��� 8/!�	 �� 
#�&

              ��% @#��� qT�R 8"- +!U2�!* |t� -  /: qTR ���b 8"-

  /�
�& �I��5* 	�?!� . "#/2# @#��   �U>��
 "# +!,�-�� 8#K!* @�!&

K!0�2B         /�
�&  
�P>�# �O7'��  �U>�
 "# �2#
 +.-	 8#K!* - 	�� .

  \?9 "# /=� 
#
 @	-B  XW���*"B /A#- �% "# }���* @�%  ���K[�

      C�2 "#  
�P>�# �� @	�*B g!O5� -  	#K�#SAS     K�!2 �%	#
�?2 (�	 - 

 C�2 G���  	#K�#Excel   ����& C�[2#  .       - �a��� �I���5* @#���

 ��-	 "# K!2 �2#
 8/:��  	-
DUD  	�>��
 - Proc NLIN  C��2 

 	#K�#SAS/:  
�P>�# .

Q6�F0\@� � 

      "#/2# S�Pf @#�� |2��	#- ��K[� 3-/9 "# gf�A ���>2 @�!&  

 3-/9 	
  /:���#  /*B .

     +!�9- - @�>'�� �� 	�� j!hO� �' 
#
 8�T2 ���>2 ̀ �Oa ��% @

          8#K!* �� q�H�0�!� 
�NO?a W�#K�# �� �[E* F!��� �� "�%�l - 

��   /��
�& /f	
  . (�% +!�Ep         
��NO?a 8H-��>!2 
��' V�4�* 

 �� /%�: �� �7��h* 	
 #	 q�H�0�!�  $�E=* 	��M 
#
 W�#K��# @	#


 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

43
.8

.1
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
05

 ]
 

                             3 / 11

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.43.8.1
https://iutjournals.iut.ac.ir/jstnar/article-1-823-fa.html


 ����� ����� � ������	 
��
 � ���� / ���������� /  ��� ! ��� � "#$)&'� ( /��#�)*+,

��

 ��/3).R6���. �� ���1� ���� H�D? ]0�6��� :65X9 ��/3 

�!!D� \IE*�9	
@
#"B

 v�?[* +!U2�!*

 
�NO?a S�=��*

q�H�0�!�

 v�?[* +!U2�!*

 
�NO?a S�=��*

�2#


 v�?[* +!U2�!*

 /f	
 S�=��*

+!,�-��

 v�?[* +!U2�!*

 /f	
 S�=��*

+.-	

	#�N�Y*Y��/����*�Y/YY��*�l�/�*��/�

C�!�-K�	�**YY/���Y�**��/�Y���**���/��ns���/�


�'Y*���/����*��/����**Y�/�ns��/�


�' 	
 C�!�-K�	Y**���/�lY��**��/��l��*��/�ns��/�

"�% `Oa�**l�/������**Y�/����Y*�l/�**���/�

"�% `Oa 	
 C�!�-K�	�**��/����**�Y/�Y��**Y/��**��/Y�

`Oa 	
 
�'"�%YnslY/���Yns��/���*��/�*��/�

`Oa 	
 
�' 	
 C�!�-K�	"�%Y��/�l� nsns�/ �Y���/� ns��/� ns

W��*"B  �I>:#YY�l/�Y��/�����l/���/�

S#�!!D� F��~��/���/�l��/��Y/�

** X* - ns : $E=* F!��� ��� 3�?>A# jk� 	
 	#
$E=* �!. - /f	
 �E� X/f	
 q	#


)  3-/9Y .(   V�4�*�� 8#��Ea �� 8H-�>!2   	
 $�#�.�4�Ea +����

       
�NO?a - /:	 W�#K�# F9�* ����$* 
��:   8H-��>!2 \���E* - 

            $��>�
 Xq�H�0�!� �!IJ� L��M "# �p -  	-# 
�' L��M "# �p

    8��B #	 8B ��  �!& $* ��/EE')�� .(   3��>E' ̀ �Oa ��%     ��' "��% @

       Z�- �� $k!5* \��E* @#�� $a#	"  �!& F!]	    K!2 /E>7% 8H-�>!2  

��#  /: ���� 
�NO?a W�#K�# F9�*)Y� - Y� .(

       	 @	��?!� `�O>r* d�k�� +!��       ��2H-�>!2 
��' 	
 C��!�-K

 $E=* Ve>R#  �:#
 
�9- @	#
)gN:� .(  $* �12 ��    ��' /��	

      �1Ae* g��] @���� 8H-�>!2 q�H�0�!� �!IJ� \IE*    ��� �I72 @#

      �� ��# �>:#
 
�' \IE*@	�M�'  !'�� 	
   - �Pf 
�' @	�?!� F

      ��#  /*B ��
 �� 
�NO?a +���<�� Xj!hO� .      ��� K�!2 
�' 
��	�'

�!bc�       ��!0�=� ��� $PE*  @�>'��� ��%      $�E=* W%��' ��a�� X  	
 	#


  ����#  /��: @
���' @���%	�?!� 	
 
���NO?a .  - +�#���E��� $��0-

8#	�N?%)Y� (          "# �2H-�>!2 
�' 
��	�' - j!hO� +!� �' /2
�' �	#K&

 �12�!bc�?a �� $E=* Ve>R# X
�NO
	#/2 
�9- @	#
.

           `�Oa 	
 C��!�-K�	 @	��?!� S�I!'�� `O>r* d�k� +!�

         $�E=* Ve>�R# /f	
 �E� 3�?>A# jk� 	
 "�%    /%�T�* @	#


/:)  3-/9� .(         @	��?!� F�!'�� ��� q�H�0�!� 
�NO?a +���<��

               	
 j!�hO� C/�a @	��?!� F!'�� �� 8B +��>?' - +!9- �� j!hO�

    +!9- C/a G�#�:a`O�%   �:#
 LO=� "�% @)  gN:Y .(  3��>E'

`Oa�%   "�% @�!bc�             
	��* 	
 �%	��� j!�hO� ��� �I7�2 @�>T!� 

      ���# �>�:#
 q�H�0�!� 
�NO?a W�#K�# . ��� @	��M ��'  F�!'�� 

       +!9- G�#�: 	
 j!hO� C/a @	�?!�`Oa ��%       	#/�h* ��� "��% @

  
�NO?al/��Y           ��� �I7�2 #	 @�>T!� 
�NO?a X\��*�>* 	
 C�& 

 	�?!� F!'��        3��>E' C/a G�#�: 	
 j!hO�  ̀ �Oa ��%     ��� "��% @

  	#/h*�/�l�       ��# �>:#
 \��*�>* 	
 C�& )  gN:Y .(   ����>2 +�#

    �' 
#
 8�T2�!bc�          
�NO?a �� j!hO� �b# "# �>T!� "�% `Oa 3�>E' 

q�H�0�!�  ���#  
�� .    8#	��N?% - /�0�2-	)Y� (    - +�#���E�� -

 8#	�N?%)Y� (/2
�' �	#K& #	 $)��T* ���>2 K!2.

            3��>E' - @�>'��� ��� j!hO� �' 
#
 8�T2 �2#
 
�NO?a ���>2

`Oa�%             #	 ��2#
 
��NO?a F�!��� ��� "��% @Y�   - �l  �f	
 � /

�#�  ��#  
#
 W�#K .4*�  !2 
�' V��9�* K!2 �2H-�>�  W�#K��# F

E=*�$ NO?a 	#
�     : �� �7��h* 	
 �2#
 
�� /: /%�)�� .(%  �!� �*#� +

��k�>r* d���4* `O�' V��>R# 
��=* Ve�$E9- @	#
�
�

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

43
.8

.1
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
05

 ]
 

                             4 / 11

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.43.8.1
https://iutjournals.iut.ac.ir/jstnar/article-1-823-fa.html


/!� /0�� 1� �1� &�� 2�3� � ���� �1���	4�����56� ���1� 7�8�9 H�1-�...

��

 ��/3A.2�Y0��� :^6�8� ���1� ���� H�D? 1� :0T�1F�0 ��	 &�F_� M�N� ��?� 1-� ���

�Pf


�'

q�H�0�!� 
�NO?a�2#
 
�NO?a�2#
 +!,�-�� /f	


�PfB�/���Bl/�l�B��/��

���A�/���A�/YY�B��/��

���Al/���YY� AA��/��

+!U2�!* Ve>R#  3�?>A# jk� 	
 @	�*B �12 "# +N2#
 8�*"B ^��# �� /E>7% Q�>T* V-�A @#	#
 �' 8�>� �% @�%� %$E=*�7!2 	#
.

 "E!).S6T�'��� �1E� � 1� :0T�1F�0 ��	 � �����56� �`�9 1-� 

"E!A.�6�� S6T�'��� �1E� � 1� �1� &�� �� �����56� "��8F� 1-� 

 ��# �>:#/2)  3-/9Y .(   �& ^��# ��   8#	��N?% - /�0�2-	 �	#K

)Y�(  X()*+���       - ���� +!� ���]	 \IE* `Oa�%   8H-�>!2 X"�% @

    �� -  
��+!*c�          X"�% `Oa 
�9- C/a G�#�: 	
 8B $��' 	#/h* 

    ���� �2#
 
�NO?a�Y   �� �l      /���� $�* W�#K��# /f	
 .    ��*# +��#

   �� /2#�>!*+!*c�            V��A - q��H�0�!� ��!IJ� L���M "# 8H-�>!2 

   $:�2 ���]	  "#`Oa�%     
�:  
#
 �I72 8B "#  
�P>�# 	
 "�% @ .

0000

100100100100

200200200200

300300300300

400400400400

500500500500

600600600600

0000 150150150150 300300300300


م در ه���ر)��
آ�د اور� (   آ�

(�
�
�

 
�
ر �

م د

�

)�
�ژ�

���
د �


�

��

�����

	�م �����

A

D

B

E
C C

0000

100100100100

200200200200

300300300300

400400400400

500500500500

600600600600

و��� 	�� ه�ز 	�� ه�ز

� ه
ز
�و��د و � م و��د 

(�
�


� 

�

� 
در


م 
�)

��
�ژ

��
�� 


د
�
�

�

�����

	�م �����

A

D

B
C

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

43
.8

.1
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
05

 ]
 

                             5 / 11

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.43.8.1
https://iutjournals.iut.ac.ir/jstnar/article-1-823-fa.html


 ����� ����� � ������	 
��
 � ���� / ���������� /  ��� ! ��� � "#$)&'� ( /��#�)*+,

��

        ��>��� ��� K!2 j!hO� �� }���* ���>2       - +�#���E�� "# g�f�A @��%

8#	�N?%)Y� (
	#
 �h��k* ���� 
	�* 	
.

          $�E=* S-��P� 
��' ��� C�!�-K�	 g��h>* �b#    d�k�� 	
 @	#


 �:#
 @	�?!�)  3-/9� .(��@	�M�'      }����* 
��NO?a +���<�� 

   j!hO� ��            	#/�h* ��� 
��' "#  
�P>��# 8-/� 	-���/Y��    	
 C��& 

 
�� \��*�>*)  gN:� .(             
��' "#  
�P>��# ��' 
#
 8�T�2 ��*# +�#

�2H-�>!2X           X���#  
#
 W%��' #	 8H-�>!2 q�H�0�!� �!IJ� 8#K!* 

��           j!hO� G�#�:  "#/2# �� ��# �>72#�>2 K!2 
�' @
��" �' @	�M

           
��NO?a W�#K��# ��� 
��' "#  
�P>��# 8-/�      /�:�� �bz�* ��2#
  .

��	�%)�� (        	
 8H-�>!2 q�H�0�!� �!IJ� 8#K!* �' 
�' �	#K&K!2

      ��� X�2H-�>!2 
�' 
��	�' C/a G�#�:   $�E=* 	��M    "# �>T�!� @	#


     
-/A �' ��# $>0�AY�         i0��R 8H-��>!2 	��>N% 	
 C�&�O!' 

 /�
�&  
�P>�# .           	#
 $�E=* K�!2 "�% `Oa 	
 C�!�-K�	 g��h>* �b#

 
��)  3-/9�(  X��@	�M�'          G�#��: 	
 ��2#
 
��NO?a +��>T�!� 

 "�% `Oa 
�9- C/a - j!hO�����
��#  /*B ) gN:�.(

	�bB           �2#
 +!,�-�� 8#K!* ��  	-# 
�' - "�% `Oa Xj!hO�  
�� 

$E=* 
�� 	#
)3-/9� .(         ��' /��
�& irT* X 	-# 
�' 
	�* 	


             ��2#
 +!,�-��� W�#K��# ��a�� 8H-�>!2 ��  �!& $��>�
 W�#K�#

:/) 3-/9Y.(

        3��?>A# jk�� 	
 K�!2 "��% `Oa��� C��!�-K�	 g��h>* �b#�

     $E=* �2#
 +!,�-�� /f	
 �� /f	
 
�� 	#
)   3-/�9� .(    +��# ���

             ��� }����* F�!��� �� +!,�-�� /f	
 +��>T!� - +��>?' ^��#

          +!�9- C/�a �� j!hO� C/a @	�?!� S�I!'�� ̀ �Oa ��%    - "��% @

    +!9- �� j!hO� ̀ �Oa ��%    "��% @ ��� ���
  �*B /)   gN�:� .( 	


                 ��� j!�hO� G�#��: 	
 �����  ��!& ��' /��
�' �	#K& $T%-Z�

           j!�hO� C/a G�#�: �� �I72 @�>T!� +!,�-�� /f	
  
 X@�>'��

     $* �2H-�>!2 
�' 
��	�' - 
	#
      o�I��h� #	 �2#
 +!,�-�� 	#/h* /2#��

/2����  /: j!hO� 8�%�!& 3
�=* $5k� ��)��.(

   
	�* 	
	�bB    ̀ Oa �� 
�' C���      +!,�-�� /f	
 +���<�� X"�% 

    V�4* �� }���*���       +!9- G�#�: 	
 
�' C�&�O!' `Oa�% @

 
�� "�%)  gN:� .(  3�>E'`Oa�%     /f	
 W�#K�# F9�* "�% @

-	.    8#K!* �� �2#
 +�/�  /�: /�f	
  .     ����]	 C/�a "# ��*# +��#

`Oa�%         �� X
�T!* $:�2 $k!5* \��E* @#�� "�% @@	�M ��'   ��� 

  �!& F��E* $��>�
         g4� "# F��E*  
�P>�# - $k!5* \��E* ��  

    K>E� @#�� C"< 8�*" X/:	    S#	/!% "# +.-	 F��E* /f	
 @�%

             ��2#
 8/:�� @/=� gA#�* 	
 +!,�-�� "# - 3-# gA#�* 	
 +��'

  (%#��$*

�& .	�bB      K�!2 j!�hO� - "��% `�Oa ��� }���* g��h>* 

     $E=* �b# j!hO� �' 
#
 8�T2       ��2#
 +�.-	 /�f	
 �� @	#
  
	#/�2 

)  gN:� .( +�# ��       +.-	 /f	
 X@�>'�� /]�� @	�?!� F!'�� 3�A

       �:#
 @�>'�� @-�A @	�?!� F!'�� �� �I72 @��<�� .   ��*# +�#

 (% ��          $�* }����* +�.-	 - +!,�-��� +!�� $�PE* $U>7�� 
��: .

��-)Yl (             ��� 8H-��>!2 
��' 3�?=>��# G�#�: 	
 �' 
�' �	#K&

  	#/h*���     �� /f	
 X	�>N% 	
 C�&�O!'      /�f	
 - W�#K�# +!,�-

    
#
 8�T�2 W%�' +.-	 .          $T�%-Z� "# g�f�A ����>2 Xg���h* 	


                ��2H-�>!2 
��' ��<��� ��
��h* 
��	��' ��' 
#
 8�T2 �U�
)���

  	�>N% 	
 C�&�O!'(           W�#K��# - +!,�-��� /�f	
 W%��' ��a�� X

/: +.-	 /f	
)�l .(

       �5� �2#
 8/:�� �a�� /2-	 $�	���!bc�   `O>r* d�k� 

 
 8�T2 X
�'   8/�:�� �a��� X�2#
 8/:�� �OA�* g�#-# 	
 �' 
#

             	��?!� +�# $0- X
�� @
�' @�%	�?!� "# �>T!� 
�' /]�� 	�?!� 	


\���              ��2#
 qTR 8"- �� 8B "# /=� -  /!�	 8"- �J'#/A �� ��

 /T2 ���~# .               
��' /�]�� 	��?!� ��� �7���h* 	
 @
��' @��%	�?!�

     *# X/E>:#
 $?' �2#
 8/:�� �a���    8/:�� C#-
    
�� �>T!� �2#


��@	�M�'               ��%	�?!� +��# 	
 ��2#
 qT�R 8"- �J'#/�A 	#/�h* 

 /: �1Ae*)  gN:� .(         �a��� (�% �a	K* 	
 "�% `Oa 
�9-

        W%�' #	 8B 8/:��  	-
 (% - �2#
 8/:��   
#
 )gN:l( .  +��#

     ����]	 "# �O,7* ̀ �Oa ��%           $�:�2 8H-��>!2 6��9 @#��� "��% @

$*
�: .         H-��>!2 
��I?' ��' ���#  /: �	#K&     ^�>��
 g���] 8

      �2#
 qTR  
�* \?[� �a�� W%�' F9�*)�� (    	-
 W%�' -

   �2#
 8/:��$*

�&)�Y .(         8/�:�� �a��� @�>'��� ��  �!& j!hO�

  $* #	 �*# +�# �' 
#
 W�#K�# #	 �2#
    8H-��>!2 8
��� (%#��� �� 8#��

      
#
 �I72 8H-�>!2 q�H�0�!� �!IJ� "# gf�A)  gN:�� .(  �,!2��*

  8#	�N?% - +!0B�9)�� (   
��* \?[� �a�� �' /2
�' �	#K& K!2

TR�  5� �2#
 q�  �!bc��� >!2 � ] 8H-����� ̂ �>�
 g     	
  ��!& @#�� 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

43
.8

.1
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
05

 ]
 

                             6 / 11

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.43.8.1
https://iutjournals.iut.ac.ir/jstnar/article-1-823-fa.html


/!� /0�� 1� �1� &�� 2�3� � ���� �1���	4�����56� ���1� 7�8�9 H�1-�...

��

 "E!* .��-.:0�� �1E� � 1� ��	 � �����56� �`�9  "E!a .:0�� �1E� � 1� �1� &�� �� �����56� "��8F� 1-�

 "E!O.��-.� &�� � �����56� �`�9 �6�� :0�� 2�V9�1; 
�5�� 1� �1 "E!b.��-.�6�� :0�� 2�V9�1; 1� �1� &�� �� ��	 �`�9 

 "E!, .��-.�6�� :0�� 2W�� 1� �1� &�� � 7�8�9 �`�9 "E!+.���� ��	 &�F_� M�N� �� :0�� 
/!1; <�1� /0�� 

0000

50505050

100100100100

150150150150

200200200200

250250250250

300300300300

0000 150150150150 300300300300


م در ه���ر)��
آ�د اور�(آ�

(�
�
�

 
�
ر �

م د

�

)��
�!

 "#
 دا


د
�
�

�

�� �����
��آ��ي

	�م �����
����آ��ي

A

CD

B

D
C C

0000

50505050

100100100100

150150150150

200200200200

250250250250

300300300300

����� 	�م �����


&�%  و � م '
&�% �� ��آ�
ي'

(�
�


� 

�

� 
در


م 
�)

���
! 

"#
 دا


د
�
�

�

	�� ه�ز

	�م و��د
	�� ه�ز

C

A

B

D

34343434

35353535

36363636

37373737

38383838

39393939

40404040

41414141

و��� 	�� ه�ز 	�� ه�ز
� ه
ز
�و��د �� � م و��د 

(%
)"

دا#
 )

��'

و

* 	�م ����� ��
�و���م �ر

�� ����� 
�و���م�ر

A

B
BC

C

35353535

36363636

37373737

38383838

39393939

40404040

0000 150150150150 300300300300


و در ه���ر)��
آ�د اور�(آ�

( %
) "+

دا#+
 )

��'

و

++*

آ!��ل 	��
ه�ز

	�م آ!��ل
	�� ه�ز

A

B
BC

BC

C

BC

14.514.514.514.5

15151515

15.515.515.515.5

16161616

16.516.516.516.5

17171717

17.517.517.517.5

18181818

18.518.518.518.5

	�� ه�ز و��� 	�� ه�ز

� ه
ز
�و��د و� م و��د 

(%
)"

دا#
 )

و,
ر

 �����
	�م �����

A
A

B

C

0000

0.020.020.020.02

0.040.040.040.04

0.060.060.060.06

0.080.080.080.08

0.10.10.10.1

0.120.120.120.12

0.140.140.140.14

0.160.160.160.16

500500500500 650650650650 800800800800 950950950950 1100110011001100 1250125012501250

در�" روزه�ي ر/  �.  از �
 ه-

م)

�

)"
دا#

ن 
وز

 1
!�

�� آ�د $#�"

)'�ه�& اي

آ�د $� و *!(�&

)'�ه�& اي

آ�د,�+� 

)'�ه�& اي

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

43
.8

.1
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
05

 ]
 

                             7 / 11

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.43.8.1
https://iutjournals.iut.ac.ir/jstnar/article-1-823-fa.html


 ����� ����� � ������	 
��
 � ���� / ���������� /  ��� ! ��� � "#$)&'� ( /��#�)*+,

��

"E!c.�1!�� :0�� 
/!1; <�1� /0�� �1F�	 d6 �/� ��1� &�� �1F�	

"E!)P.7�8�9 d6�1!�� :0�� 
/!1; <�1� /0�� �1F	�� �� 7�8�9 �/� �

0000

0.020.020.020.02

0.040.040.040.04

0.060.060.060.06

0.080.080.080.08

0.10.10.10.1

0.120.120.120.12

0.140.140.140.14

0.160.160.160.16

500500500500 650650650650 800800800800 950950950950 1100110011001100 1250125012501250

در�" روزه�ي �.  از آ�/2

م)

�

)"
دا#

ن 
وز

 1
!�

��

	�م �����

)'�ه�& اي

�����

)'�ه�& اي

0000

0.020.020.020.02

0.040.040.040.04

0.060.060.060.06

0.080.080.080.08

0.10.10.10.1

0.120.120.120.12

0.140.140.140.14

0.160.160.160.16

0.180.180.180.18

500500500500 650650650650 800800800800 950950950950 1100110011001100 1250125012501250

در�" روزه�ي ر/  �.  از �
 ه- 


م)
�)"

دا#
ن 

وز
 1

!�
��

����� �� آ!��ل 	��
ه�ز
)'�ه�& اي

	�م ����� �� آ!��ل
	�� ه�ز
)'�ه�& اي

����� �� 	�م آ!��ل
	�� ه�ز
)'�ه�& اي

	�م ����� �� 	�م
آ!��ل 	�� ه�ز
)'�ه�& اي

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

43
.8

.1
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
05

 ]
 

                             8 / 11

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.43.8.1
https://iutjournals.iut.ac.ir/jstnar/article-1-823-fa.html


/!� /0�� 1� �1� &�� 2�3� � ���� �1���	4�����56� ���1� 7�8�9 H�1-�...

�l

"E!)).� 7�8�9 "��8F� 1-��� :0�� 
/!1; <�1� /0�� �1� &��

"E!)A.��	 "��8F� 1-��� :0�� 
/!1; <�1� /0�� ��1� &��

$* 	#�] �2#
 8/:�� �OA�* 3�M
�!&.

 b# $�	��       ��' 
��� 8B "# $'��A "��% `Oa �� j!hO� g��h>* �

            C/a - j!hO� C/a G�#�: �� �2#
 8/:�� C#-
 - �a�� +��>?'

    �:#
 ��4>R# "�% `Oa 3�>E')gN:�� .(   $* #	 �*# +�# 8#��

              ����]	 
��9- C/�a - j!hO� G�#�: 	
 8H-�>!2 8
�� (%#�� ��

      3�>E' �0�A 	
 8B @#�� ̀ �Oa ��%  "��% @  
#
 �I7�2 .  F�!'��

        �� �I72 $2#/Ep Ve>R# "�% `Oa 3�>E' C/a �� j!hO� @	�?!�

             8/�:�� C#-
 - �a��� ��12 "# "��% `Oa 3�>E' �� j!hO� C/a

0000

0.020.020.020.02

0.040.040.040.04

0.060.060.060.06

0.080.080.080.08

0.10.10.10.1

0.120.120.120.12

0.140.140.140.14

0.160.160.160.16

0.180.180.180.18

500500500500 650650650650 800800800800 950950950950 1100110011001100 1250125012501250

در�" روزه�ي ر/  �.  از �
 ه- 


م)
�)

ا#"
ن د

وز
 1

!�
��

����� �� آ!��ل 	��
ه�ز
)'�ه�& اي

	�م ����� �� آ!��ل
	�� ه�ز
)'�ه�& اي

����� �� 	�م آ!��ل
	�� ه�ز
)'�ه�& اي

	�م ����� �� 	�م
آ!��ل 	�� ه�ز
)'�ه�& اي

0000

0.020.020.020.02

0.040.040.040.04

0.060.060.060.06

0.080.080.080.08

0.10.10.10.1

0.120.120.120.12

0.140.140.140.14

0.160.160.160.16

0.180.180.180.18

500500500500 650650650650 800800800800 950950950950 1100110011001100 1250125012501250

در�" روزه�ي ر/  �.  از �
 ه- 


م)
�)

ا#"
ن د

وز
 1

!�
��

آ!��ل 	�� ه�ز�� آ�د
�#$
)'�ه�& اي

	�م آ!��ل 	�� ه�ز ��
آ�د $#�
)'�ه�& اي

آ!��ل 	�� ه�ز �� آ�د
$� و *!(�& 
)'�ه�& اي

	�م آ!��ل 	�� ه�ز ��
آ�د $� و*!(�&
)'�ه�& اي

آ!��ل 	�� ه�ز �� آ�د
�+�,
)'�ه�ه�ي

	�م آ!��ل 	�� ه�ز ��
آ�د ,�+�
)'�ه�& اي

`

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

43
.8

.1
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
05

 ]
 

                             9 / 11

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.43.8.1
https://iutjournals.iut.ac.ir/jstnar/article-1-823-fa.html


 ����� ����� � ������	 
��
 � ���� / ���������� /  ��� ! ��� � "#$)&'� ( /��#�)*+,

l�

  
#/2 8�T2 �2#
 .      g�?a ��� �7��h* 	
 "�% `Oa 3�>E' 3�A +�# ��

  j!hO��!bc� �>I72 -           �>�:#
 ��2#
 $���)2 qT�R 8"- ��� @�>T�!� 

��# .            
��� ���T�* ��� ��9�� ��� �O,7�* +�#     8/�:�� �a��� 8

�2#
) GR F!:(   
��� }���* �2#
 8/:�� C#-
 �� X.  8"- +���<���

              F�!'�� ��� $���)2 qTR 8"- - 8/:�� gA#�* 	
 �2#
 qTR

@	�?!���:#
 ��4>R# "�% `Oa 3�>E' �� j!hO� ) gN:��.(

            �a�� 
	�* 	
 "�% `Oa �� 
�' g��h>* �b# �� }���* ���>2

         �a��� (% �' 
#
 8�T2 �2#
 8/:��        ��2#
 8/�:�� C#-
 (�% -

  �5��!bc�         $�* 	#��] "�% `Oa 3�>E' - $%

�'  
��!& .  
��9-

              	
 ���T�* @
��' ��
��h* �� @	�?!� S�I!'�� �!O' 	
 "�% `Oa

      ��� /��
�& ��2#
 8/�:�� C#-
 W%�' �a�� X8B 3�>E' �� �7��h*

@	�M�'    3�>E' C/a `Oa�%    $�* "��% @      WE�� 
��[�# ��� /�2#��

       ���  	-
 3�M "# $>7�"     /�%�N� ��2#
 8/�: .    �a��� +���<���

        @
��' 	#/�h* �� "�% `Oa 3�>E' @	�?!� F!'�� �� �2#
 8/:��

���    �:#
 ��4>R# 	�>N% 	
 C�&�O!'  .   ��� K�!2 8#K!* +��>?'

              @
��' 	��?!� ��� "��% `�Oa 3�>E' C/a G�#�:���  C�&��O!' 

          3��>E' C/a �� $2#/Ep Ve>R# �' �:#
 ��4>R# ̀ �Oa ��% @

 ��' C/��a G�#���: 	
"���% 
��	���' - 
��	���� 
���'  C�&���O!' 

�:#/2)   gN�:�Y .(          8#	��N?% - 3/2��� ��12 ^���# ���)Y� (

               	-
 	
 $U2��
��r2  ��!& 	
 ��2#
 qT�R  
�* \?[� �a��

 �2#
 8/:��   �5� �!bc�       
�!U!* 	#�] ^�>�
 g��] 8H-�>!2 8#K!* 

��# �>7�#- $2H-�>!2 \��E* �� K!2 �2#
 8/:�� C#-
 -.

   2 ��2�Ep ���� 	
       C#-
 X/:�� 	�!>R# 	
 $��' 8H-�>!_�� ��%

             K!2 �2#
 8/: �� C#-
 - �>��� W�#K�# �b�* K>E��>� S/* 3�M -

 $* �>T!�            ��2#
 qT�R 8"- W�#K��# F�9�* �*# +�# - 
�:  ��%

$*

�& .  $* �12 ��            g4�� 3��M 	
 ��2#
 8/: �� /2-	 �' /�	

  8B 8/��: ���� �a���� - C#-
 $��0- X
	#
 @
�=��f �!��� /��:	

U>7�#- $k!5* \��E* �� @/�/: $��
	#
 8H-�>!2  Z�- )��.(

������������DF��

�.B XQ#K>�B .���� .qTR LM�E* 	
 �a#	")�?9��.v X$Np�' ..(
�)9 S#	�T>2# $%�UT2#
X/)T*  �UT2#
  .

Y. v X 
#"�P=9 .# .���� .   $O!4P� S�=0�k*Y�        $���h!h5�  �U>7��# $�~#	# "# 	�>N% .    @"	-�T�'  /NT�2#
 X    K���I�  �UT�2#
 X   ���T�2 

 $a�?>9# - $2�72# C�Oa  /NT2#
Y X� X�: ���Yl .

�.8 X+!>�#	 j0�f .���� .8B Wh2 - q�H�0�!� @�%
�'	#/��� @"	-�T' �� g!2 @�>�#	 	
 �% . Z�- @H�0�!� �*�2�Y)�:(����.

�. � X$?n�'.X ̂  .   X$T0�& #. �IE]  .  -� .v .��2�!' .���� .  $�	��	�bB    �:�' ��	��               �#K�9# - 
��NO?a ��� @�>'��� ��� 	�� j!hO� -

���� (]	 -
 
�NO?a . $=!IM \��E* - @"	-�T' C�Oa�Y)� :(Y��Y�.

�. Brevedan, R. E. and D. B. Egli. Y���. Short period of water stress during seed filling, leaf senescence and yield of 

soybean. Crop Sci. ��: Y����Y���.

�. Cassman, K. G., A. S. Whatney and R. L. Fon. �l��. Phosphorus requirements of  soybean and cowpea as affected 
by mode of  nutrition. Agron. J. ٢٢-١٧ :٧٣.

�. Daynard, T. B. and W. G. Duncan. ١٩٦٩. The back layer and grain maturity in corn. Crop Sci. ٤٧٦-٤٧٣ :٩.
�. Ditomaso, J. M. ١٩٩٥. Approaches for improving crop competitiveness through the manipulation of  fertilization 

strategies. Weed Sci. ٤٩١ :٤٣- ٤٩٧.
l. Doss, D. B., R. W. Pearson and H. T. Rogers. ١٩٧٤. Effect of Soil Water stress and various growth stages on 

Soybean yield. Agron. J. ٢٩٧ :٦٦- ٢٩٩.
��. Gan, Y. B., I. Stulen, H. V. Keulen and P. J. C. Kuiper. ٢٠٠٢. Physiological changes in soybean in response to N 

and P nutrition. Ann. Appl. Bio. ٣٢٩-٣١٩ :١٤٠.
��. Grundy, A. C., R. J. Fraud- Williams and N. M. Boatman. ١٩٩٣. The use of cultivars, crop seed and nitrogen level 

for the suppression of weeds in winter wheat. PP. ٩٩٧- ���Y. In: Brighton Crop Protection Conference Weeds, 
Germany

�Y. Guldan, S. J. and W. A. Brun. �l��. Relationship of cotyledon cell number and seed respiration to soybean seed 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

43
.8

.1
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
05

 ]
 

                            10 / 11

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.43.8.1
https://iutjournals.iut.ac.ir/jstnar/article-1-823-fa.html


/!� /0�� 1� �1� &�� 2�3� � ���� �1���	4�����56� ���1� 7�8�9 H�1-�...

l�

growth. Crop Sci. Y�: ���- ��l. 

��. Harper, J. E. �l��. Nitrogen metabolism in soybean: Improvement production and uses Ynd ed., Agron. Monogr. ��p. 

�l�����. ASA, CSSA, and SSSA, Madison, WI.

��. Hayati, R., D. B. F- Gli and S. L. Crafts-brander. �ll�. Independence of nitrogen supply and seed growth in 

soybean. J. Exp. Bot. ��: ��- ��. 

��. Krishnan, H. R., G. Jiang, A. H. Krishnan and W. J. Wiebold. Y���. Seed Storage protein Composition of non-

nodulation soybean and its influence on protein quality. Plant Sci. Y: �l��ll.

��. Lhuillier-Soundele, A., N.G. Munier-Jolain and B. Ney. �lll. Influence of nitrogen availability on seed nitrogen 

accumulation in soybean. Crop Sci. �l:���������.

��. Munier- Jolain, N. G., N. M. Munier- Jolain, R. Roch, B. N. Y. and C. Duthion. �ll�. Seed growth in legumes: I: 

Effect of photo-assimilates availability on Seed growth rate. J. Exp. Bot. �l: �l��- �l�l.

��. Okafor, L. I. and C. Zitta. �ll�. The influence of nitrogen on sorghum-weed competition in the tropics. Tropical Pest 

Manag. ��: ���- ���.

�l. Ray, D. J., F. B. Fritschi and L. Gane. Y���. Large application of fertilizer N at planting on seed protein and yield in 

the early soybean production systems. Field Crop Res. ll(�):�����. 

Y�. Ronald, F. K. and B. G. Young. Y��Y. Effect of nitrogen on Common water hemp Control in corn and soybean. 

Department of Plant, Soil and General Agriculture, Southern Illinois University, Carbondale, I L �Yl��.

Y�. Sedgi, M., M.R. Shakiba, H. Alyari, A. Javanshir and M. Valizadeh Y���. Effect of rhizobia and weeds on soybean 

grain protein and oil content. Turk. J. Field Crop. ��: ����Y.

YY. Sinclair, T.R. and de C. T. Witt. �l��. Analysis of carbon and nitrogen limitations to soybean yield. Agron. J. ��:��l�

�Y�.

Y�. Spiters, C.J. T. �l��. An alternative approach to the analysis of mixed cropping experiments. I. Estimation of 

competition effects in soybean. Neth. J. Agric. Sci. ��: ����.

Y�. Soandele, A.  L., N. G. munier- Jolain and B. Ney. �lll. Dependence of seed nitrogen concentration in plant 

nitrogen availability during the seed filling in pea. Eur. Agron. ��: ��- ���. 

Y�. Soneviratne, G., L. H. J. Van Holm and E. M. H. G. S. Ekanayake. Y��Y. Agronomic benefits of rhizobial in oculant 

use over nitrogen fertilizer application in tropical soybean. Field Crop Res. ��: �ll�Y��.

Y�. Streeter, J.G. �l��. Effect of N starvation of soybean plants at various stages of growth on seed yield and N 

concentration of plant parts at maturity. Agron. J. ��:�����.

Y�. Thakare, C. S., P. K. Rasal and P. L. Patil. �lll. Evaluation of  efficient Brady- Rhizobium strains for soybean. 

Legume Res. YY: Y�- ��.

Y�. Williams, C. S. and R. M. Itayes. �l��. Johnson grass competition in soybean. Weed Sci. �Y: �l�- ���.

Yl. Webre, C. R. �ll�. Nodulation and non- nodulation soybean isolines: I. Agronomic and chemical arbutus. Agron. J. 

��: ��- ��.

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

43
.8

.1
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
05

 ]
 

Powered by TCPDF (www.tcpdf.org)

                            11 / 11

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.43.8.1
https://iutjournals.iut.ac.ir/jstnar/article-1-823-fa.html
http://www.tcpdf.org

