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

���

�01+� ���2�	�
��34� $5�36 �� 78	� 7� 7�+� 9�:4 � ;2� 	�

���2+� �+��� � � �3
0 

�����) Triticum aestivum (����26 <�=>� 
	��?� @A�+ �) Avena fatua(

 �	!2��52��B C ,* ،D:4 
3 E� F	�� ��	� G2��4��H *+*� � G

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

�3�I&

   $5�36 J�4 7� 2�KL6)     $�	� � �+��� M�
��*+� (      �� ��?� @A�+ � ����� �3
0 N��
 �01+� 	�
 9�:4 � ;2�  O+ �� 78	� 7� 7�+�

       ��	P6 QR�	� S2� DB	8 �� � �4�3�0 T+	��U�    ���	�� �3I�4�� �6	V�VE6 �	W=:+� ��
         �X���� �	X� �� *+2�6 �	W�4�� ,-.Y  ���X�

   ��28 ���2�9�20.       9�	8� [\� �	%& 
���� T+	��U N+�)              +��X� ��3X4� $5�36 � 7�+� $5�36 M$�	� $5�36 M�	�0 �� 2� 
�2� 3�	!�

   ��?� @A�+ 	� �3
0 (     �?� @A�+ ���26 [\� �	%& ��) G  M]  MY   � .  ��3�0 �� 76�� (    ��X� ��2I6 �	%& �� .      � $X�	� $5�3X6 2�KLX6

  $5�367�+�      7� ��?� @A�+ � �3
0 
�� 
�      ��� �+��� ��34� $5�36 �� 2=��� D6�2� .7�
���  �+��X� ��34� $5�36 �3
0 ���� �� 7�

  T�	��
����� T�	� �&2# ;2� [\� � $���2�� ��*�� 
�� �B� 3! DH�� �� 76�� �� ;2� ��3�6  �X
�����    	X�� �2XI4 �	X"+� �� 


7�+� � $�	� $5�36 T�	� ^�	� 
��
�����B	\� ���� _	`a 7��� �� 343! �3
0 7� . DH�� �+��� ��34� $5�36 *�4 ��?� @A�+ ��

  T�	��
�����     �&2# ;2� [\� ;2� ��3�6         � DX6�2� 7� T�	� N+� ��*�� �B� 3! ��?� @A�+ �&2# ;2� $���2�� ��*�� �   �� 2X=

 7�+� $5�36 � 
�  ��� $�	� $5�36 .  N�� 
��%�� _�	`6 ����� 2b�� ��$5�367�+� �� �� $�	� � 
� ��?� @A�+ � �3
0 �	�0 �� ��

 3�4 �3�	��.  �� $� �� 7"�=4 ���6    7�+� $5�36 7� �2� 
2�0        7� D:4 ��?� @A�+ �=�	8� _�38 T+�*�� DH�� 	�  � �3
0    7X"�=4 ��

       3+�20 ��	`=�� ���� ��	
� 2� 2� 9�	8� 3+3�6 .  �
E
� ���2� 	�           ��?� @A�+ ���26 T+�*�� 	� 7� 3! �3�	�� �4���20� 
	� 9�2�

     �3
0 76�� �� ;2� ��3�6 9��M           �� T�	� �3
0 �&2# ;2� $���2�� ��*�� � �&2# ;2� [\� 3�	+.         � ��X?� @A�X+ ���26 T+�*�� 	� 

             9�	+ T+�*�� ��?� @A�+ � �3
0 �� 78	� 7� 7�+� 9�:4 9�	8� N=�	+ _3! .   7X� 9�:4 �+��� ��34� 2=��� 9��	:? 2W4	�4 2�� N+�

7�+� �=:����2� �� 
�9�� 9�	8� 2 . $�B� 7� ��� �3
0 �� 2=��� D6�2� 7� ��?� @A�+ �� 9�:4 N+� ��*��U2=��� _�38 �7�+� ���

9�� �3
0 7� 9�:4 ��?� @A�+.

�c��
	�
3��� :$5�36 M$���2�� ��*�� M;2� [\�M�3
0M�?� @A�+ �

7�3V�

������     	 !" #$" % &'� () *�� +     ,-./01&2  *  �	�/��3  /���

� 
*+  �04 # � 
*+    ,56 *  +7	 #         8!/'�� 9��/2 :/6 &� ;	�/


   +6 
�<= () >?&@A6  !3#
)B#�� .(()  /�2 
&D+  �/) �  %�/0) 

         8E # *  �&F #
�G6 8�0H I0A6 �) 8�0H J	 �0KL
    8��M-/1  :F !
 

+6     �)�/N-6 �/K  *  �/1  >
�/O� (/2 �&=+   (/3&H ;0/) (/2  �/��

� .P>�
�O3 QRS  # �� 
* +)�6TU#!3�06 !V # P+6R1  � *U 8�WX3 � P�*
#�X2 8!7X3 � 

� .$	�O
 8�WX3 � P�*
#�X2 8!7X3 � P>�
�O3 QRS  # �� 
* ��-1  # 
�	��-1  Y0
�
 ()

* : +703#�-7Z  �.� P>�O
�76 [&\.6 :farsorkhy@yahoo.com

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

45
.3

6.
3 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

25
-1

0-
28

 ]
 

                             1 / 12

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.45.36.3
https://jstnar.iut.ac.ir/article-1-931-en.html


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

���

            �
 � �&/"# (/3&H J/	 �0]<" � ��  �	 # +��0H ��-^6)�� .(

-_#+   0H J	 (2      I0/A6 
� :6�� J	 9��2 �	 9	 $�  Y"&6 8�

+6              P�/O`6 �/1  ;/7<6 �/00a
 ;	  () 
#�G6 8�0H 9'2 # P�&=

M'6+   ̀'F �	 # +   !=�) )�� (    /M'6 :F !/
 [�7=  *  +7	 �)�_
+

     *  >
�O� # 8�&)
�KU  M'6 :)�N-6 +           
&/D (/) (/2 �/1  +3�/��0H 

       +6 8��M-1  +b0A6 �#!A6 :6�� J	 *  c�-X6  !''2)��.( 0/) ;

(//3&H +X//V# d?&//	 ��//� P(//3&H��//�L. Avena fatua# 

L. Avena ludoviciana�-X//0) 
�X//-3  eb//1 *  � 
 �
&//F�) 

 !'-.�)� # �� .(  +X/V# d?&	)A. fatua (    %�06!/'H 8�/0
 (/)

     J	 �1  +��0H # �
 � f�]
       *  %U g�/M

  (2 +M�� # (Z�1�h

�
��h +-3�1      i�) # �1  �0a-6 �-6    RF �) %U ���i�) d ���

j!'H  P       !'-.� c
 &=&H !_�� 
 �#�k # &")� .(   +X/V# d?&	

      ��
?�) %!= $O1 >
!_ � 
 � 
 �#�k # &" j!'H �) (.	�N6 
�

*              %�&/) * 
� (/) l&/)�6 �/6  ;/	  �/�� (2 �1  c�F m�<� 

  :0
&2#$6)   (_�/1 8�W3�06 ;0Z#  ( +/6 !/=�) .     �&/"# >
&/S 
�

Y//1�'6 �//)&D
P � *  +X//V# d?&//	 
�//)  f//<�/� �//
�h

+-3�1      !/3$06 (/3 &" ��-6)� # �h .(       g
 $/6 
� +X/V# d?&/	

  P*�//1 :7X//6 �*�//� �//�� % &//'� (//) # 8�&//<3 !//=
 j!//'H

n	�1  (X	
 �) !=�Z    +6 T&.A6 �&_ ����&= .    8#R/� 8�0H ;	 

            # [&@/A6 �/0M02 9��2 f	�D *  P[&@A6 ,0N-.6 9��2 �)

 ('	$� 9	 $� ��� 
�"&) �     -'2 # :N3 # :<V P[����  /� 
* +  # 

	�0<0=++6 *
#�X2 !6U
� 9��2 Y"&6  �&=)�� # ��.(

    % 
�7<� # ;0

�6 �
 $H o�1 �))��(  +/'06* �	* :F !
 

    	 &� j !3  :F !
 () �O.3+     p/��) ,/qk # j!/'H 8�0H #� ;0) 

 9��//2+//']6
 �    !//S
� # i�//) eb//1 Pi�//) � !//]
 
� 

> 
!0�&)�2���  �/04  
�-F�/1�      H j!/'H (_�/1 
�      $/03 # !/	��

             !/3#
 *�/� ��� ,2 �
 9	 $�  �) j!'H 
� (_�1 () (X	
 �O.3

�&]S�     (/) l&/)�6 j!'H 
� �O.3 ;	  % $06 ;	�-X0) # �= � 

   :6�2 :F !
9^)     +'06*�	* # +	 &� ���# 9^) :F !
  ��/�

(X	
         j !/3  :F !/

� 9	 $/�  % $06 ;	�-<2 # �    ��/�  &/�+	

 != 8!��X6.     � �� # $'<	* )�B( 
�     #
 9	�/6*U J	 �   J/07M
 

 -)�_
 > �K + 9^) ��� 	 &� +   '06* �	* # +   �&^3 �) >
r W3��+

    (X	
 :F !
 (2 !3��2 s^X6 �     9��/2 Y"&6  +/']6
 �  
� 

           /Z# != 8�0H #� �� 
� i�) eb1 # i�) � !]
+    j !/3  :F !/
 

	 &�+   /']6 9��2 +
 ��      �/= !3 8 �/<� (/)  .      (/3&H #� �/� 
�

��0H+    3&H ,2 �
 9	 $�  �)        9	 $�  (_�1 () (X	
 �O.3 Y0_
 (

���	 . 1
�) 
�+       j !/3  :F !/
 �0KL/
 �#
  �/��    /'06* �/	* +  # 

	 &�+         j !3  :F !
 !'_
!'ak ,_
 #� # 8�
 (<�1 ;0) ���   �/	* 

'06*+    9��2 Y"&6 +']6
 �         :/0�#��2 % $/06 # i�) eb1 
� 

 !	��H !'_
!'ak ,_
 #� i�))�.(

      +/Ht	# +1
�) f0NA
 ;	  *  d!�     i�/) ��/� !/'3�6   � !/]
 

i�) .             (_�/1 (/) (X	
 �O.3 # ,k�� i�) eb1 # :0�#��2 % $06

   j !3  :F !
 (G0-3 
�          j!/'H (3&H #� ;0) +	 &� # +'06* �	* ���

Triticum aestivum+//� 
*   +X//V# d?&//	 #Avena fatua

+6  () �
 !=�)      9/^) *  j !/2 �/� :F !/
 �0KL
 +<2 >
&S  ��/�

#
 +'06*�	* # +	 &� s^X6 m&� >�MS ��&= .

e�� � ����	�

3 !//�H 9	�//6*U+ +//� 
* [�//1 
� ���� 8�W-.//	  (//3�^�H 
� 


�N0NA
+  *
#�X2 8!7X3 � �         +/1
�) 
&/u'6 (/)$	�O
 8�WX/3 � 

 j !3  :F !
          �"  +XV# d?&	 # j!'H +	 &� # +'06*�	* ���

!= .       �) 9	�6*U 
� 8��M-1  �
&6 c�F�/�h   Po
 !/S
� �/��

 01 !S
�   # ����    c�F #$" ;= !S
� ���  6&Z ;= +    # �&/) 

pH %U � �&)  .      +/7	�-7Z  �	 !/� �`2 !V)EC (    g�O/=  8
�@/�

   [��]6 c�F��h   +-3�1 �) o&6#�706  �&) �-6 . �)�    �&/2 ;06�
 

      i�) c�F *  *�03 �
&6)�h   % !�H �� 
� !S
�  (  !/= 8��M-/1  .

     =�3 v
 &� %!= 8!��X6 :0Z� ()+      #�2�/6 �/S�'� �&O<2 *    # 

  P#�706�   =�� [&�A6 (O
�6 +       Y/02�
 �/) n	�/6 �&/2 ��  !/S
� 

  P%E#�-03��   P,01�-� !S
� ��     #�/706 �/S�'� # �M./� !/S
� 

   ���H >
&S *�03 �
&6 .�6��   (-M� 
� I1&-6 ���   
� �./^3 

      Y0
�
 () *#
 # Y=Co��   # Co��      �/5-3  �/
 (2 �&) �8
#�

 �#!V () !=
Co�� # Co��!01
 .

         ���@
 wR6�2 Q�D YZ�_ 
� # :	
&-2�� >
&S () 9	�6*U+

    !=  �"  
 �7
 
�5k �) .��
&-2���      
�/5k :6�/= (/]Z�b6 �
&/6 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

45
.3

6.
3 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

25
-1

0-
28

 ]
 

                             2 / 12

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.45.36.3
https://jstnar.iut.ac.ir/article-1-931-en.html


�01+� ���2�	�
��34� $5�36 �� 78	� 7� 7�+� 9�:4 � ;2� 	�

���2+� �� ...

���

 :F !
 eb1 :    j!/'H !��=)        % !/�H 
� j!/'H (/
&) J/	 (   !��/= #

  X/V# d?&	+)        X/V# d?&/	 (/
&) J/	+   % !/�H 
� (   :F !/
 P

(X	
��  P j !3  :F !
        :/6�2 :F !/
 # +	 &/� ��/�)     j !/3  # (X/	


+	 &� (           +X/V# d?&	 ,2 �
 eb1 
�5k # +XV# d?&	 �) j!'H

  :6�=�  P�  P�   # �    �&) % !�H 
� (
&)  . 
&u'6 ()      �0KL/
 f/0_� +1
�) 

       XV# d?&	 ,2 �
 9	 $�  �K  # :F !
 g&3+   �#
      (/0�2 
� j!/'H

!= (-��H �u3 
� % !�H 
� j!'H (
&) J	 IN� ��
�<0
.

    	 &� j !3  :F !
 
�<0
 
�+  �) � *�1 !" �  (X/	
  �/��  #� 

          ��/��b_ (/) % !�H #� *  +XV# d?&	 # j!'H (3&H�h # �h

+-3�1     f<� () # �-6�� +-3�1         (/2 Y/0
�
 ;	!) P!= 8��M-1  �-6

  % !�HJk&2�
    % !/�H :F � 
�  i
$/) �/
       
� # �/��H 
 �/_ 

  _�) ,GV (G0-3+   �) 8!3�6 �   % !�H i
$)�
      % !/�H ,/GV �) �) 

Jk&2�
 != .      % !/�H 
� j!'H ���
�) J/k&2 �/
    ���
�/) # 

     % !�H 
� +XV# d?&	i
$)�
 !3!= (-=�2.     :F !/
 
�<0
 
� 

(X	
P��   % !�H :F � 
� +XV# d?&	 # j!'H (3&H #� �� ���

i
$)�
  �b_ () �h +-3�1   ��-6  !3!/= (-=�2.   �/) �  *�/1 !" �

j !3 ��� 	 &� +    +��/0H (3&H #�   P         % !/�H I/1# 
� j!/'H 
�/)

 != �X2 # ()    g�]= (�S�� �h  +-3�/1         
� j!/'H 
�/) *  ��/-6

    T&k % !�H *  (bN3 9=          �/b_ (/) :7/= +<�_ c*�3 ����/h

+-3�//1g�//M

  (//) # �//-6�h+-3�//1 (�//S�� (//) # ��//-6�/�h

+-3�1��-6   () ,� *   8�	 � >
&S  f<� () � � +-3�/1   
� ��/-6

        T&k ;	  
#� # !3!= 8��) #�� % !�H c�F �3 ��   +3&�	�/3 ���

 �6 �3+x  () != 8!0X2�
&D          %U *  +/-V 
 (/) !0/=
&F 
&3 (2

 +6 r&M3    j !3  :F !
 n3�6 +Z# ��2        # j!/'H 8�/0H #� +	 &� ���

!//	��H +X//V# d?&//	 .//03 ://6�2 :F !//
 
�//<0
 
� *  I//N� $

% !�H      �/b_ (/) +	���h            :F !/
 f/	�D ;/	  *  # !/= 8��M-/1  

j !3        j!'H (3&H #� �� +'06*�	* # +	 &� ���  XV# d?&	 # +

 != +1
�) .   ��0H
 �_ 8&A3���
�)     +X/V# d?&	 # j!'H  
�

 % !�H :F �        j!'H 
�) (2 �&) >
&S ;	!) ��� !�H I1# 
 % ��

    # != �X2���
�)    = () +XV# d?&	   g�]�� +-3�1    *  ��/-6

 () %U 8�	 � >
&S           !3!/= �X/2 �#�./6 :/S &� �/) :7= �  .

 !]) (�S��R)   (�S�� () �
�0)U �=�2 * �   j!/'H %!0/1
 �
 *#
 

 g�M

  ()�h +-3�1              �/
 (/�V�6 ;/	  *  y/� # !/= 
 �7
 ��-6

 8
#� %�	���    �� !=
 � J	 *#
 
�0)U 
�)�   �/��H j�G3   .  %�/6*

    d?&	 %!= $O1 X/V#+         T &/F %!/= (-./7= (/) (/"&
 �/) 

��
�)�   %U �   +Z  �        % !�H ;0) # �&) j!'H *  y� *#
   (�S�� ��

��2+  (
&) �)�_
 d�V 
&u'6 () ���% !�H   ��/G	  �W	!7	 �) ��

!= . �)�              (/) y2&-./01�-6 ,/1 *  (-= (�<" *  ��U �) 8*
�O6 

    # 
 $� 
� #� �O.3�       �/��H j�/G3  +/=�z<1 �/)&3  .  ;/	  
�

*U    i�) () l&)�6 >�MS 9	�6  P      (/
&) 
� �&/"&6 i�) � !]
  *  

                *  8��M-/1  �/) ,k�/� i�/) eb1 P!6U �1� () �
�<= f	�D

      [!6 i�) eb1 ;00]
 8�W-1�LI-COR  #    i�/) :0�#��2 % $06

    XV# d?&	 # j!'H ,k��+   8�W-1�*  8��M-1  �)   :/0�#��2   {'/1

 [!6�h� SPAD8* !3 �0H�!=  .�O.3 (3&H #� �� 
�  (X/	
 

         j !3  *  J	 �� o�6&0) *  8��M-1  �) (_�1 ()      P!/	��H ;0/0]
 �/�

     ,2 �
 (2 �1  �2r () j*?          
� +X/V# d?&/	 (/) l&/)�6 ���

 Y0
�
 () +�F !
 ���
�<0
� P� P� P�  8!/= (-��H �u3 
� (
&)

   8* !3  
� ;	 �)�') �1        g&/<G6 ;0W3�/06 *  m&/� >�M/S ��0H

(
&)��M-1  % !�H �� 
� ��!= 8.

      != j�G3  �#
 #� () y3�	
 # (	$G
 .   [#  y3�/	
 # (	$G


() :	
&-2�� >
&S)      d?&/	 # j!/'H :F !/
 ��/�
�<0
 :6�/=

+XV# (        (/) j#� y3�/	
 # (	$G
 # ���H j�G3     Q�/D >
&/S

c&�)           j�/G3  !��/= # :F !
 ���
�<0
 � �) +���@
 :6�2 ���

        �N6 
&u'6 () 
�<0
 >�])�6 g&<G6 yz1 # ���H    �/) !��= (.	

    !/	��H J07M
 :F !
 ���
�<0
.8� �         (/6�3�) *  8��M-/1  �/) �/�

�
&0z6�2�MSTATC            # !/'-��H 
 �/_ y3�/	
 # (/	$G
 �
&/6 

;0W3�06 ) ��( %&6*U (�01#  (/'6 � !'k �      !3!/= (./	�N6 ;/73 �  .

    8* !3  �
&6 >�MS 
� I) #
 �/0H�       /) $/03 �/�
�<0
 
�   (  (�0/1#

[!6���3&01�H
 +1
�) += !3!.

^E� � f+	=4

   () [#  y3�	
 # (	$G
    :/	
&-2�� >
&S)    ��/�
�<0
 :6�/=

    +XV# d?&	 # j!'H :F !
(      �/)�_
 g&3 �K  (2 � � %�X3 P

   XV# d?&	 ,2 �
 �K +   �K  #        ,2 �/
 
� �/)�_
 g&/3 :)�N-6

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

45
.3

6.
3 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

25
-1

0-
28

 ]
 

                             3 / 12

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.45.36.3
https://jstnar.iut.ac.ir/article-1-931-en.html


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

���

H ��3,.�3
0 �� ��	+��� ���� _	`a g4	+��� 7+*"6 

> �00a
 n)�'6�� *U ("
��) � !]
i
 i�) eb1

,k��

 :0�#��2 % $06

,k�� i�)

 %*# (X	


%*#(_�1

:F !
 g&32194/08**17**/3757**/132871**/5

XV# d?&	 ,2 �
+3571**/43018*/6226**/14696*/2

XV# d?&	 ,2 �
 
� :F !
 g&3+6571**/13536*/4068*/2214*/3

�bF36649/1825/1547/2052/0

 > �00a
 Y	�|(%)83/517/766/875/4

ns P* # ** :�04 j&5M6 () Y0
�
 ()']6 +']6 # 
 � + {'� [�<-V  eb1 
� 
 � !S
��1  !S
� J	 #.

��3HG.�	+��� ���� _	`a g4	+��� 7+*"6 ��?� @A�+ �� �

> �00a
 n)�'6�� *U ("
�i�) � !]

 i�) eb1

,k��

 :0�#��2 % $06

�),k�� i

  %*# (X	


(_�1  %*#

:F !
 g&32158*/5926**/46987*/10046**/6

XV# d?&	 ,2 �
+332**/108721**/22318**/64052*/3

XV# d?&	 ,2 �
 
� :F !
 g&3+6287**/9364**/13155 ns/246**/4

�bF36007/1493/2387/2046/0

 > �00a
 Y	�|(%)14/577/442/638/9

ns P* # ** :�04 j&5M6 () Y0
�
 ()']6 +']6 # 
 � + {'� [�<-V  eb1 
� 
 � !S
��1  !S
� J	 #.

 ��3H- .�	+��� ���� _	`a g4	+��� 7+*"6� 3�	! ��2 � 7� �3
0 �� 

> �00a
 n)�'6�� *U ("
�i�) � !]
,k�� i�) eb1
 i�) :0�#��2 % $06

,k��

 %*# (X	


%*#(_�1


�<0
1208*/148873**/17045**/83775**/8

(0N) �) !��=   1721**/190694**/40197**/14425*/5

(0N)   11989**/144343**/71302**/89872**/2

�bF39720/2637/2197/1084/0

 > �00a
 Y	�|(%)09/636/945/781/6

ns P* # ** :4 j&5M6 () Y0
�
 ()�0']6 +']6 # 
 � +�1  !S
� J	 # {'� [�<-V  eb1 
� 
 �.

  d?&	       (/]Z�b6 �
&6 >�MS �#
 +XV#)     
� i�/) � !/]


(
&)  P  ,k�� i�) eb1  P      �O.3 # ,k�� i�) :0�#��2 % $06

  (_�1 () (X	
 (  � 
* j!'H 
�+    X/V# d?&	 # + +/']6
 �

 !//3�&))[#!//" ��//�� # �.(
�  j#� y3�//	
 # (//	$G


()&S  wR6�2 Q�D >
          # :F !/
 ��/�
�<0
 � �/) +���@/
 

           d?&/	 # j!/'H !��/= ��/�
�<0
 (/2 !/= s^X6 !��=

�///�
�<0
 �	�///1 �///) +X///V# dR-///F  � 
 �+///']6
 �

!-.�)[#!" ���� # �.(

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

45
.3

6.
3 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

25
-1

0-
28

 ]
 

                             4 / 12

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.45.36.3
https://jstnar.iut.ac.ir/article-1-931-en.html


�01+� ���2�	�
��34� $5�36 �� 78	� 7� 7�+� 9�:4 � ;2� 	�

���2+� �� ...

��B

H��3].�	+��� ���� _	`a g4	+��� 7+*"6 �3�	! ��2 � 7� ��?� @A�+ �� 

> �00a
 n)�'6� *U ("
��i�) � !]
1,k�� i�) eb
 i�) :0�#��2 % $06

,k��

 %*#(X	


 %*#(_�1


�<0
12952**/94626**/3563**/229546**/9

!��=   (0N) �) 1673**/156313**/8425**/11339*/4

(0N)11341**/89946**/121211**/240217**/5

�bF39752/112/307/1065/0

 > �00a
 Y	�|(%)31/927/658/344/8

ns P* # ** :�04 j&5M6 () Y0
�
 ()']6 +']6 # 
 � +�1  !S
� J	 # {'� [�<-V  eb1 
� 
 �.

 ��3Hh.�	+��� ���� _	`a N�W4	�� 7:+	V� ��3
0 �� 

 d?&	 ,2 �


+XV#
:F !
 g&3

i�) � !]
 
� 

(
&)

 ,k�� i�) eb1

)�cm(

 i�) :0�#��2 % $06

 ,k��)SPAD(

 %*#
(X	

 %*#(_�1

!��=A2/24A75/16A5/52D407/0

2+	 &� j !3  :F !
B8/20A5/16A3/52D419/0

2(X	
 :F !
CD7/15B94/9C3/48ABCD782/0

2:6�2 :F !
DE5/14B25/9CD9/46ABCD774/0

4+	 &� j !3  :F !
C9/17A1/15AB8/51D438/0

4(X	
 :F !
E2/13D84/6DE5/45ABCD841/0

4:6�2 :F !
EF13C72/6EF2/45ABC875/0

6+	 &� j !3  :F !
CD5/16A66/14AB5/51CD495/0

6(X	
 :F !
FG7/10D28/4FG5/43ABC913/0

6:6�2 :F !
G5/8D18/4GH42AB934/0

8+	 &� j !3  :F !
2 CD/16A59/14B3/50BCD510/0

8(X	
 :F !
G3/8D31/3H7/41A976/0

8:6�2 :F !
6 H/5D01/3H1/41A06/1

LSD357/2321/2563/1377/0

�04 d#�V+']6 dR-F  �W3�X3 %&-1 �� 
� ()�X6 [�<-V  eb1 
� 
 ��*U o�1 �) !S
� �1  ;73 � %&6 .

~,2 �
8!= �X2 j!'H (
&) J	 d �D  
� +XV# d?&	 ���!3 .

 76�� �� ;2� ��3�6

   j !3  :F !
 �K  �) 	 &� ���+  (X	
 :F !
 P�      :/6�2 :F !/
 #

   i�) � !]
�
    j!'H (
&) )   ���
�<0
 
��  P�  P�   # �  d?&	 (
&) 

+XV#(      9��2 !��= () �O.3  +/']6
 ��    � � %�X/3  
     (/2 !/3

    I/1&-6 
 !N6 9��/2         [��/]6 Y/0
�
 (/) %U �/��  P�/�h # ��

   �&) !S
�)[#!"� .(    ,2 �/
 �
&/6 
�   ��/��  P�  P�   # �  (/
&)

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

45
.3

6.
3 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

25
-1

0-
28

 ]
 

                             5 / 12

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.45.36.3
https://jstnar.iut.ac.ir/article-1-931-en.html


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

��h

T�Z 

+	 &� �)�_
:99/ 0=, R2X2029/+0 549X/0~859/ Y=52+	 &� �)�_
 :99/ 0=, R2X23054/+0 469X/0~273/ Y=24

(X	
 �)�_
 :98/0=, R2X2015/0+ 4456 X/0~921/52Y=(X	
 �)�_
:0/98=, R2X21062/+0 65 X/3~504/ Y=23

:6�2 �)�_
 :98/0=,R2017 X2/0+3572 X/0~027/52           Y=:6�2 �)�_
 :98/ 0=, R2X20554/+0 521 X/6~543/ Y=23

�

+	 &� �)�_
 :98/ 0=, R2X22246/+0421 X/3~227/ Y=16(X	
 �)�_
:99/ 0=, R2X22025/+0382 X/3~452/ Y=16

:6�2 �)�_
:97/ ,R2=0 :X20238/0+4985X/0-942/ Y=16

$I!,.�
E
� 4���20� 
	�����26 _�2K� ��?� @A�+ ���26 �� $5�36 J�4 ��� 


)<B�( M �3
0 ;2� ��3�6)( ( ;2� $���2�� ��*�� �&2# M �3
0)i (�3
0 �&2# ;2� [\�.

               9��/2 !��/= (/) �O./3 j!/'H i�) � !]
 $03 +XV# d?&	

+']6
 ��% $06 (2 � � %�X3  
   I/1&-6 9��/2   
� Y/0
�
 (/) 

  �#!V�/�B  P�/�B  PB/��   # �/��      �&/) !/S
� ) [#!/"� .(  �/)

1
�)+ 'A'6 +  ���3&01�H
+       9	 $�  �) (2 != s^X6   ,2 �/


 XV# d?&	+   ��
�<0
 ;0) dR-F  � -)�_
 +    +/6 9	 $/�    P!/)�	

        	 &� j !3  :F !
 
� j!'H i�) � !]
 ��  % $06+   #� () �O.3 


�<0
�F !
+) �W	�  ( �&) �-<2 Y
 �6):7=�~�Z   .(

  XV# d?&	 
�+     j !3  :F !
 �K  �) $03  	 &� ���+  :F !
 P

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

45
.3

6.
3 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

25
-1

0-
28

 ]
 

                             6 / 12

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.45.36.3
https://jstnar.iut.ac.ir/article-1-931-en.html


�01+� ���2�	�
��34� $5�36 �� 78	� 7� 7�+� 9�:4 � ;2� 	�

���2+� �� ...

���

��3HY.� _	`a N�W4	�� 7:+	V� ��?� @A�+ �� ��	+��� ���

,2 �


+XV# d?&	 
:F !
 g&3

 
� i�) � !]


(
&)

 ,k�� i�) eb1

)�cm(

 i�) :0�#��2 % $06

 ,k��)SPAD(

(X	
 %*#

(_�1 %*#

!��=A8/35A4/21A8/52C518h/0

2+	 &� j !3  :F !
B4/32AB58/20A6/51C529/0

2(X	
 :F !
BC1/31AB88/19B1/50BC612/0

2:6�2 :F !
C5/29BC14/��B5/49BC698/0

4+	 &� j !3  :F !
D4/27CD31/16B1/49ABC748/0

4(X	
 :F !
D1/26CD53/15C1/47ABC864/0

4:6�2 :F !
E3/24DE3/14CD1/46ABC878/0

6j !3  :F !
+	 &� F5/21EF16/12DE3/45ABC857/0

6(X	
 :F !
G1/19EF02/11DE8/44ABC886/0

6:6�2 :F !
H17FG58/10EF1/24AB955/0

8+	 &� j !3  :F !
I3/11��GH57/8FG9/42ABC897/0

8(X	
 :F !
I2/10GH03/81 G/44A06/1

8:6�2 :F !
I4/9H74/7G8/41A125/1

LSD893/1524/2479/1335/0

�04 d#�V+']6 dR-F  �W3�X3 %&-1 �� 
� ()�X6 [�<-V  eb1 
� 
 ���1  ;73 � %&6*U o�1 �) !S
�  .

~,2 �
8!= �X2 j!'H (
&) J	 d �D  
� +XV# d?&	 ���!3 .

(X	
  �     :6�2 :F !
 #   (3&H #�   i�) � !]
   +XV# d?&	 �O.3

    +']6 
&D () !��= ()
 ��     I1&-6 % $06 (2 ���	 9��2 ��   (/) 

 [��//]6 Y//0
�
�/�� P�/�B # B/�� �&//) !//S
� )[#!//"� .( 
�

,2 �
����  P�  P�   # �  XV# d?&	 (
&)+      �O./3 i�) � !]
 $03 

 !��= ())+XV# d?&	 (
&) J
(+']6 9��2 
 ��  � � %�X/3  
 

   
 !N6 Y0
�
 () (2     �#!V 
� 9��2 I1&-6�/��  P�/��  P�/�� # 

�/��    �&) !S
� )[#!"� .( 1
�) �)+ 'A'6 +  ���3&01�H
+   $/03 

             i�/) � !/]
 P+XV# d?&	 ,2 �
 9	 $�  �) (2 != s^X6 
�

(
&)  +X/V# d?&	 # j!'H ���   ��/�
�<0
 (/0�2 
� +�F !/
  (/) 

+6 9��2 >!= !)�	):7=�~�Z  .(

     �/S  (_�1 
� i�) � !]
+  *  j!/'H�  +/Z  ��    �/0a-6 �!/� 

             	 �/4 � &/6 # 
&/3 >!= P�6� P�-	&3E () +W-.) (2 �1 +  
� 

    �
 � 
#�/G6 %���0H �) �)�_
 >!= # 8�0H o�-1�)� .(  (/) j*?

          P+X/V# d?&/	 ,2 �
 # :F !
 g&3 �0KL
 :0Z� () (2 �1  �2r

   (
&) 
� (G'� � !]
  ;0) j!'H ���� +Z  �        
� i�/) � !/]
 # �!� 

(
&)�  $03 j!'H ��;0) (G'� � !]
 o�1  �)�  �/
 ��   �/00a-6 �!/�

 �1  8�&) .    (G'� � !]
 +XV# d?&	 
�        # :F !/
 g&/3 �K  
� ��

     �
 �MS ;0) +XV# d?&	 ,2 �
�            �/) $/03 i�/) � !/]
 # �!/� 

     ;0) (G'� � !]
 o�1 �   �
 ��   �&) �00a-6 �!� .    % 
�/7<� # ;W0�

)�� (      
�0./) 
� (/2 !3��2 �
 $H�   *          �/) i�/) !/0Z&
 P%�/��0H

��7�<�P  ,/�      /Z# �
 � �/O`6 +W-./)+ �/]) 
� +   !/'3�6 >?�/V 

(	�1* !3 �     ,� ;	  �1  ;7<6 %���0H         �/) # ��/7�<� �/) +W-./)

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

45
.3

6.
3 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

25
-1

0-
28

 ]
 

                             7 / 12

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.45.36.3
https://jstnar.iut.ac.ir/article-1-931-en.html


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

���

T�Z 

+	 &� �)�_
:98/ 0=, R2X2016/+0609 X/2~057/                           Y=53+	 &� �)�_
 :99/ 0=, R2X20261/+0742 X/4~283/ Y=35

(X	
 �)�_
 :99/0=, R2X2145/0+ 141 X/2~802/52Y=(X	
 �)�_
:0/99=, R2X2405/+0116 X/6~64/ Y=35

:6�2 �)�_
 :98/0=,R2073 X2/0+546 X/1~750/52Y=:6�2 �)�_
 :99/ 0=, R2X24738/+0705 X/6~543/ Y=35

�

+	 &� �)�_
:98/ 0=, R2X20165/+0 279 X/0~279/ Y=21(X	
 �)�_
  :99/0=, R2X2035/0+ 4645 X/0~706/21Y=

:6�2 �)�_
 :99/h=,R2008 X2/0+402 X/0~545/21      Y=

 $I!G.�
E
� 4���20� 
	�����26 _�2K� �$5�36 J�4 �?� @A�+ ���26 �� ��� 2� 


)<B�(�?� @A�+ ;2� ��3�6� M )( (�?� @A�+ �&2# ;2� $���2�� ��*��� M )i (�?� @A�+ �&2# ;2� [\��.

  M'6 [&@A6 �0M02+ !=�) .   ��	!/4 # 
rU
&�)� (    +/N0NA
 +/D

              
� i�/) � !/]
 +X/V# d?&	 ,2 �
 9	 $�  �) (2 !3� � %�X3

(
&)    
  j�<
 
� j!'H ���    o �/2 :6�/= 9	�/6*U �
&6 j!'H j�_

�� *U  P     T 
 � # � t3 J032  +6 9��2 !)�	.     
�/5�  %�/NNA6 ;	 

         (/
&) �#
 +X/V# d?&/	 *�/� �/�� �* !3  (	�1 (2 !'-= �

  +6 YO1 j!'H    :/6�2  
 �&/F �!=
 :V �6 !3 &-3 j!'H �
 �&=

       !�� j�G3  T&F  
 $-'1&-� :<� # !'2  P      �/) j!'H (
&) (G0-3 
�

 = 9��2   (/G'� !/S
� # 8!= (" &6 (')�2#
!0� � &6 !	!  # �/�

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

45
.3

6.
3 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

25
-1

0-
28

 ]
 

                             8 / 12

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.45.36.3
https://jstnar.iut.ac.ir/article-1-931-en.html


�01+� ���2�	�
��34� $5�36 �� 78	� 7� 7�+� 9�:4 � ;2� 	�

���2+� �� ...

���

    (
 &) 
� i�) � !]
  () j!'H ���  
&D+']6
 �+6 9��2 � !/)�	.

  % 
�7<� # ;0

�6)�� (            (/
&) 
� i�/) � !/]
 �-X/0) 9��/2 ()

    (X	
 :F !
 �K  �) j!'H    j !3  :F !
 () �O.3 �     �/) +	 &� ���

(
&)       /0Z� # !'-= � 8
�=  +XV# d?&	 ���       9��/2 (/)  
 %U :

             +/=�3 J0
��&�ZU �K  # *�03 �
&6 +	 �4 �S�'� # TU ("&
 :)�_

(X	
 :F !
 * !'-.3 � ��.

�&2# ;2� $���2�� ��*��

   j !3  :F !
 �K  �) 	 &� ���+  (X	
 :F !
 P �      :/6�2 :F !/
 # 

        I/1&-6 % $/06 (2 ���	 9��2 j!'H ,k�� i�) :0�#��2 % $06

     [��]6 Y0
�
 () 9��2B/�  P�/��   # �/��     �&/) !S
� ) [#!/"

�.(   [#!" () ("&
 �)�   j !3  :F !
 �K       % $/06 �#
 +	 &� ���

           ,2 �/
 �/
 j!/'H ,k�/� i�) :0�#��2�      +X/V# d?&/	 (/
&) 

+']6
 �    ,2 �/
 
� +/Z# �&O3 �     dR-/F  +X/V# d?&/	 (/
&) 

+']6
 �      ,2 �
 # !��= �) 2     != 8!��X6 +XV# d?&	 (
&) . �K 

   
�<0
 #�    (X	
 :F !
 # :6�2 :F !
  ,2 �
 
� �    �/�-^6 ��/�

+']6
 �     �/= � 8 �/<� () ��-X0) ��  :6�2 :F !
 !'k�� �&) 

          dR-F  %�.7	 +<2 �
 eb1 
� 
�<0
 #� �� +Z# +/']6
 �   �/) 

 !'-= !3 ,� . ,2 �
 
�����  P�  P�   # �     $/03 +XV# d?&	 (
&)

   :0�#��2 % $06   () j!'H ,k�� i�)  
&D+']6
 �      !��/= (/) �O.3 

        �#!/V 
� Y/0
�
 () %U % $06 (2 ���	 9��2�/� P�/BP�/�� # 

�/��    �&) !S
� )"[#!� .(    
�/6U �/u3 * �  ,2 �/
  �/���   # �

    X/V# d?&/	 (
&)+    !/'-��H 
 �/_ eb/1 J/	 
�  .  /1
�) �/)+

'A'6+  ���3&01�H
+        �MS ;	  ��  % $06 (2 !	��H s^X6 

        8�&/) �/-<2 >�M/S�	�1 () �O.3 j!'H 
�# 
� 
�/<0
  :F !/


 X//V# d?&//	 ,2 �//
 9	 $� �//) +	 &//�+w�//O	�N
  +_�//) �//)�K 

+6!3�6) :7=�~T .(


� XV# d?&	+     j !/3  :F !
 �K  �)    	 &/� ��/�+  :F !/
 P

(X	
 �               d?&/	 ,k�/� i�/) :/0�#��2 % $/06 :/6�2 :F !
 # 

     
&D () !��= () �O.3 +XV#+']6
 �� () (2 � � %�X3 9��2 

 
 !N6 Y0
�
   [��]6 ��  I1&-6 �/��  P�/�� # �/�� �&) !S
� 

)[#!"� .(  
�6U ��AZ * � ��
�<0
 �  (X	
 :F !
    :F !/
 # � 

            (/0�2 
� (/2 Y/0
�
 ;	!/) P!'-/= � 
 �/_ eb/1 J/	 
� :6�2

,2 �
            /
 # :/6�2 :F !/
 ;0/) +
#�M
 +XV# d?&	 ���! :F 

(X	
  �  8!/	�  !X/3  .  ,2 �/
 
� ��/��  P�  P�   # �    d?&/	 (/
&)

V#X+          :/0�#��2 % $/06 $/03 % !�H 
�        9��/2 %U ,k�/� i�/)

+']6
 ��   (/) 9��2 I1&-6 % $06 (2 � � %�X3 !��= () �O.3  
 

    �#!V 
� Y0
�
�/�  P�/��  P�/��   # �/��      �&/) !/S
� )  [#!/"

� .( 1
�) �)+ 'A'6 +  ��� 3&0/1�H
+         9	 $/�  �/) !/= 8!��X/6 

         2 % $/06 :F !
 ���
�<0
 (0�2 
� +XV# d?&	 ,2 �
  :/0�#��

+6 %�X3 9��2 !��) :7=�~T .(

       �) sF�= J	 % &'� () :0�#��2 �u�4� )�	*
  +   >
!/_ 

      �/1  8!= (-F�'= nO'6)� .( &Z!/3#       (/2 ��/2 �
 $/H  (/	$G


     )U �0]|# 9��2 �) Y1�'-6 :0�#��2+       ;0/]6 !V J	 *  Pi�) 

 +6 g#�=�&=)�h( .           ;/7<6 �/)�_
 �/K  �/) i�) ('	$O1 9��2

  �#!V �
 �1 �   ()     �/��) (/) %E#�-03 %�	�" 9��2 �D�F  # �/�

   ,	$3U �0Z�]� 
� �00a
	��+    !=�) *�-2#�
 > �-03 !'3�6 . o�1  �) 

   �3�
 # >�OZU �
 $H) � (  ,2 �
 9	 $�  �)  P i�) 
�    �&/^3 ��/�

 ://0�#��2 % $//06a ://0�#��2 # b 
 �
&//F�) +X//��2 !//3#
 *  

+6�&=   +6 !3#
 ;	  (2         *  +/=�3 +/3#
� :/6 &� �/) !3 &
   
�/KU 

       !=�) l�O

  
� +	 �4 �S�'� T�" 
� +�F !
 .    j�/G3  f/0NA


    � �� # %�05Z !O� I1&
 (-��H) �(    
!'ak 8�0H #� ;0) !'_  ���# 

  9��//2 8�//
 (<�//1 *�/�+//']6
 � i�//) ://0�#��2 % $//06 
� �

   j !3  :F !
 
� !'_
!'ak           
� �W	!/7	 �/) �/53U +/'06*�	* ��/�

  j !3  �) (.	�N6  ���  !/= +	 &�.  # :/)  �/" &0Z�3 )� (   +/1
�) 
�

    +H�&ZU (2 !'-��H (G0-3 �&FB�         �/-6 
� +X/V# d?&/	 (
&) 

             % $/06 (/)  
 j!/'H ,k�� i�) :0�#��2 % $06 n)�6��   !/S
� 

  +6 9��2 9��2!�� .    % 
�7<� # +3!2)B (    (/2 !3��2 �
 $H

,2 �
  ����h  P�h  P�h  P�h   # ��         �/-6 
� +X/V# d?&/	 (
&) 

   i�) :0�#��2 % $06 n)�6        �#!/V 
� Y0
�
 () j!'H �/�  P�/�h P

�/��P�/��  #�/�B  ���	 9��2 !S
� .  (/) {	�-3    8!/6U �/1�

 +6 %�X3        +X/V# d?&/	 ,2 �/
 9	 $�  (2 !��# �/K   :F !/


 (X	
 ,-.01    j !3  :F !
 () �O.3 �      >!= :0Z� () +	 &� ���

    8�
#�/� � &/6 # 8!= T�" � &6 �-<2 ��@-F  # �)�_
 ;-��	

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

45
.3

6.
3 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

25
-1

0-
28

 ]
 

                             9 / 12

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.45.36.3
https://jstnar.iut.ac.ir/article-1-931-en.html


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

���

 !0Z&
 
� 
  8$/0W3 +	�/�   :/0�#��2 !/'3�6   ��/�a   # b   +/��D *  #

 :0�#��2 (	$G
       ) # TU T�" 9��2 �K  �) ��(   �/S�'� �&@F

 ,� �
#�|            % $/06 
� (/"&
 :/)�_ 9��/2 p��) %
#�-03 %&k

8!= +XV# d?&	 # j!'H ,k�� i�) :0�#��2!3 .

�&2# ;2� [\�

    j !3  :F !
 9	�6*U ;	  
� 	 &� ���+  (X	
 :F !
 P�    :F !
 # 

           
 j!'H ,k�� i�) eb1 P!��= () �O.3 :6�2 (/)    I/1&-6 
&/D

  [��]6 Y0
�
 ()�/B  P�/��   # �/��    !/3� � 9��2 !S
�  .   �/u3 * 

   j !3  :F !
 �K  �
�6U �04 +	 &� ��� +/']6
 �    :F !/
 �/K  +/Z# 

(X	
       j !/3  # (X	
 j &
 :F !
 # �      +	 &/� ��/� +/']6
 �  �&/) 

)  [#!"�( .  1 9��2 % $06       ,2 �/
 
� j!/'H ,k�� i�) eb  ��/�

 +XV# d?&	)� P� P� # �% !�H 
� (
&) (  !��/= (/) �O.3  (/)

   �) �) Y0
�
�/�B  PB/��  P��   # �/��     �&/) !S
� )   [#!/"� .( 
�

  j !3  :F !
 
�<0
 	 &� ���+         X/V# d?&/	 ,2 �/
 9	 $/�  �) + P

     !/'2 () j!'H ,k�� i�) eb1�   /Z# �/��	 9��/2 +  :F !/
 
� 

(X	
 # �      != 8!��X6 !	!= 9��2 :6�2 :F !
 .    9��/2 !/3#


     :F !
 
� j!'H ,k�� i�) eb1   (X	
 # :6�2 ���   �&/) ()�X6 � 

()�
&D +'A'6 (2       !/	��H fOb'6 �W	!7	 �) �53U +3&01�H
 ��� .

 ,2 �
 
�   XV# d?&	 ;0	�� ���+   ��
�<0
 ;0) dR-F  �   +-)�/_
 

  Z# �&) ,2+       R-F  *�� ��� ;	  ,2 �
 9	 $�  �)    ���
�<0
 ;0) d

  	 &� j !3  :F !
+ �)  ��/�
�<0
    # (X/	
 :F !/
    :/6�2 :F !/


 ���	 9	 $� ):7=�~� .(

  XV# d?&	 
�+    :F !
 �K  �) $03 ���  j !/3     	 &/� ��/�+ P

 (X	
 :F !
 � #        �O./3 j!/'H ,k�/� i�) eb1 :6�2 :F !


     
&D () !��= ()+']6
 ��        (/2 � � %�X/3 9��2  (/)    I/1&-6 
&/D

$06         [��/]6 Y/0
�
 (/) 9��/2 % �/�� P�/�� # �/�h !/S
�   �&/) 

)  [#!"� .( ,2 �
 
����� P� P� # �XV# d?&	 (
&)+ eb1 

        (/) �O.3 8�0H ;	  ,k�� i�)     +/']6 9��/2 !��/=
 ��    (/)  
 

  �#!//V 
� Y//0
�
�/� P�/�� PB/�� # �/��  � � %�X//3 !//S
� 

)[#!"� .( 1
�) �)+ 'A'6 +���  3&0/1�H
 +      !/= 8!��X/6   (/2

    XV# d?&	 ,k�� i�) eb1+  �/�
�<0
 (0�2 
� � �F !/
 +  �/) 

+6 9��2 >!= () ,2 �
 9	 $�  !)�	):7=�~�  .(

      /1�1  :6�� J	 i�) eb1 sF�=+   	U
�/2 
� +   $-'/1&-� 

 +6 8�0H!=�) .          (	�/1  
 ,k�/� i�/) eb/1 9��2 ��� * !/3 �

  #
 *�� ����   /� 
* 8�0H +      i�/) o
�#* ��/0� #  �/��   8�/0H 

 8� � �O.3!3  .     j !/3  () �O.3 ,k�� i�)   �/W	� ��/�  > !/0Z&


 �-X0) �$-'1&-��     +6 
 �_ (�O'1 
�0-F  
�    
 !N6 ;	  (2 !�� 
�

  �#!V�h    $-'1&-� � &6 *  !S
� �        I/1 #  # (0Z#  :V �6 
�  
 

    +6 :07X
 (3 � %!= ��!�� .        �#!/V 
� $03 �FU :O_�6 i�)�h

$-'1&-� � &6 *  !S
��6 ;06�
  
 (3 � + !'2)��#��.( $'<	*

   � �� #)�B (          �&/^3 �) >
r l&�^6 �X2 
� (2 !3��2 �
 $H

  +)U o�-1  �A
  P (X	
 :F !
 () �   
&D+']6
 �  i�) eb1 �

      j !3  :F !
 () �O.3  
 >
r ,k��   +6 9��2 +	 &� ���!�� .

    % 
�7<� # ;0

�6)�� (        j!/'H 8�0H #� :F !
 �#
 f0NA
 +D

   !3��2 8
�=  ,qk #P   (X	
 :F !
 �0KL
      /1 9��/2 �#
 � b e

   ) j!'H ,k�� i�)  (      j !/3  :F !/
 *  �-X0) Y
 �6    +	 &/� ��/�

              ,k�/� i�/) eb1 *�� ��� ,2 �
 9	 $�  �) +��D *  # �1 

j!'H  +6 ��-X0) �� !)�	 .       j!/'H ,k�� i�) eb1 9��2 ���

     +6 +XV# d?&	 ,2 �
 9	 $�  �)      ��� ;	  n	�1 !=
 *  !3 &


  	  # *��        8�0H #� ;	  ;0) 
� �
&3 !	!= �)�_
 ��G �&= +=�3 .

  (X	
 :F !
 
�   +XV# d?&	 $03 �    (X	
 ;-= � ��� () ��/�

         �)�_
 �) j!'H () �O.3 �
 8&O3  # �X� ��      n)�/'6 �/1 �) !	!=

       /1&
 %!/= �#!A6 Y"&6 TU T�" # +	 !4]   ,k�/� i�/) (

+6 j!'H�&= .

78	� 7� 7�+� 9�:4

 1
�) �)+   (X/	
 �O.3               d?&/	 # j!/'H (/3&H #� 
� (_�/1 (/) 

XV#+           �/�
�<0
 (/0�2 
� j!'H 
� �O.3 ;	  (2 != s^X6 �

�F !
+    
�� !��= () �O.3 �     �&]S !3#
 
$� ��� *  �  (-= � 

�1  .     () j!'H 
� �O.3 ;	  % $06 
� I1&-6 
&D!��= P :F !


j !3    (X	
 :F !
 P+	 &� ���         
� Y/0
�
 (/) :/6�2 :F !
# � 

�#!//V�/hP��/h P��/h # B�/h !//6U �//1� (//) ) [#!//"� .(

  +6 (uVR6 (q3�'k���H      !��/= �/) (./	�N6
�   ;	�-X/0)   
 !/N6 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

45
.3

6.
3 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

25
-1

0-
28

 ]
 

                            10 / 12

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.45.36.3
https://jstnar.iut.ac.ir/article-1-931-en.html


�01+� ���2�	�
��34� $5�36 �� 78	� 7� 7�+� 9�:4 � ;2� 	�

���2+� �� ...

���

          ;	�/-<2 # :/6�2 :F !/
 () l&)�6 % $/06       :F !/
 (/) l&/)�6 

j !3  	 &� ���+ �1  .    j!'H (_�1 () (X	
 �O.3   Y/0
�
 (/) 
�

   ,2 �
 # j!'H !��=���2  P4  P6   # 8    () +XV# d?&	 (
&)  
&D

 �) �) I1&-6�/h   # ��/h   # ��/h   # ��/h   # ��/h �&) )  [#!/"

�.( (G0-3 ;0'k�0H�           # +X/V# d?&/	 ,2 �
 9	 $�  �) (2 != 

           +/6 9	 $/�  (_�/1 () (X	
 �O.3 �)�_
 ;-��	 >!=    (/) !/)�	

    	 &/� j !3  �W	� >
�O�+             +/'06* �/	* j !/3  (/) �O./3 j!/'H 

 �-X0) �01�.V�       +/6 %�X/3 +X/V# d?&	 �) �)�_
 
�  !/��.

    � �� # $'<	*)�B (     (/3&H #� l&/�^6 �X/2 
� !/3��2 �
 $H

               
� TU �&/O<2 9'/
 �/A
 (_�1 () (X	
 �O.3 �&^3 # >
r

 (X	
 :F !
 () �   ("&
 :)�_ 
&D     j !/3  :F !
 *  �-X0) �   ��/�

+	 &�  ,� # �&);0'k          ;/	  
 !/N6 Y/0_
 (3&H ,2 �
 9	 $�  �)

   �/��	 9	 $/�  �O./3 . X/�#t� 
�+ ;0

�/6  % 
�//7<� # )�� (

    
� !3��2 �
 $H:F !
         �O./3 ,/qk # j!/'H ;0/)   o�/6&0)

    j !3  :F !
 
� j!'H (_�1 () (X	
	 &� ���+()  
&D+']6
 ��

  (X	
 :F !
 *       $�  �) # 8�&) �-<2 � 	   ,2 �
 9 *�/� ���  ;/	  

�O.3  j!'H 
�   $�  	  9���	 .          (/2 !'-/= � 
�/5�  %�/NNA6 ;/	 

   (X	
 :F !
 �0KL
 �A
�            �-X/0) �/)�_
 :/0Z� (/) (/3&H #� ��

       *�03 �
&6 +	 !4 �S�'� # TU T!" �5"  Pj!'H +6 +]1  !/'2

(X	
    !�� (1&
  
 �&F ���       ��@-F  :0Z� () �W	� d�D *  #

      j !/3  () 8!= T!" � &6 �-<2       +/6 Y/"&6 +	 &/� ��/�  ���/H

 !)�	 9	 $�  (_�1 () (X	
 o�6&0) �O.3.

      1  ;0'k 8!6U �1� () {	�-3 *     (X	
 :F !
 (2 != l�O'- �

 XV# d?&	+    j!'H �)         /1&
 # %�&/) �X/��� :0Z� ()]   n	�/1 (

 (X	
 ,-.01     j!/'H () �O.3 +XV# d?&	 �    !	!X/
 Y/"&6

          >
!/_ ;</| 
� # !/	��H 8��M-/1  �
&/6 n)�/'6 �1 �) �)�_


<"�5
+  XV# d?&	 +     (G0-3 (2 � � 9	 $�   
    !	!= 9��2 %U 

  #+']6
 �   Pi�) � !]
 
�           :/0�#��2 % $/06 # ,k�/� i�) eb1 

     :F !
 () �O.3 j!'H ,k�� i�)j !3  ���	 &� ���+�1  . 
�

          () (]Z�b6 �
&6 >�MS �#
 :F !
 g &3  >#�M
 +XV# d?&	

  �&O3 j!'H 8* !3 .   +'A'6 +1
�) �)       !/= 8!��X/6 +3&01�H
 ���

      X/V# d?&	 ,2 �
 9	 $�  �) (2+         i�/) � !/]
 �/�  ���/1 

  �) eb1 Pj!'H         j!'H ,k�� i�) :0�#��2 % $06 # j!'H ,k�� i

 +6 9��2!)�	 .  �O.3 (.	�N6 �)  o�6&0)        #� 
� (_�/1 (/) (X/	


          g&3 (1 �� 
� +XV# d?&	 # j!'H (3&H     P+	 &/� j !/3  :F !


 (X	
 :F !
 �     :6�2 :F !
 # (uVR6       
� �O.3 ;	  (2 !=  /	 d?&

          3�X3 �6  ;	  # �1  j!'H *  �-X0) Y
 �6 () +XV#    �-X/0) >
!_ �W

XV# d?&	+(X	
 # �)�_
 
� ��+�1  j!'H () �O.3 .

��	
�������	`=��

�.%�.V  8� *   P�.���h .      &" # j!'H �) +XV# d?&	 �)�_
 .�	��%    �/� 
* !/=
  +/1�'=
�2 (/6�3P  �*
#�X/2 8!7X/3 � P  8�WX/3 � 

!5X6 +1#���.

�.U
&�r
P
  .Q # . ��	!4.���h. +XV# d?&	 �)�_
)Avena fatua (  j!/'H ,_
 (1 �))Triticum aestivum (  (/3�^�H I	 �/= 
� .

+��0H ,2 �
 > �K  . % �	  +� 
* j&�� (�G6�)�:(�B~��.

�.I)
  +<��2PQ .���� .+S&@F �� 
* . [#  !�")>R4(P +��WX3 � �X3 $2�6 > 
�X-3  % �5
.

4. Abdollahian-Noghabi, M. and R. J. Froud. 1997. Competition above and below ground between fat hen 
(Chenopodium album L.) and two sugarbeet cultivars. Brighton Crop Protection Conference Weeds.

5. Alberts, R. S. and J. P. Thorner. 1997. Water stress effects on the content and organization of chlorophyll in 
mesophyll and bundle sheath chloroplasts of maize. Plant Physiol. 59: 353-361.

6. Ashraf, M. Y., A. R. Azin, A. H. Khan and S. A. Alex. 1994. Effects of water stress on total phenols peroxides 
activity and chlorophyll content in wheat (Triticum aestivum L.) Plant Physiol. 16: 185-191.

7. Beel, A.R. and J.D. Nalewaja. 1968. Competition of wild oat in wheat and barley. Weed Sci. 16: 505-509.
8. Cao, W. and D. Mass. 1989. Wild oat competition with spring wheat: Plant density effects. Weed Sci. 33: 178-181.
9. Cudney, D.W., L.S. Jordan, J.S. Holt. and J.S. Reints. 1989. Competitive interaction of wheat (Triticum aestivum)

and wild oats (Avena fatua) growth at different densities. Weed Sci. 37: 538-543.
10. Ghancellor, R. J. and N. C. B. Peters. 1972. Germination periodicity, plant density and seed production in 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

45
.3

6.
3 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

25
-1

0-
28

 ]
 

                            11 / 12

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.45.36.3
https://jstnar.iut.ac.ir/article-1-931-en.html


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

���

populations of Avena fatua growing in spring barley. Weed Sci. 10: 218-225.
11. Chancellor, R. J. and N. C. B. Peters. 1979. The time of the onset of competition between wild oats (Avena fatua) 

and spring cereal. Weed Res. 14: 197-202.
12. Higgin, J., R. Hum and K. Jomes. 1964. Leaf development index of plant response to environment factors. J. Agron.

56: 489-492.
13. Hashem, A., S. R. Radosevish and R. Dick. 2000. Competition effects on yield, tissue nitrogen and germination of 

winter wheat (Triticum aestivum) and italian ryegrass (Lolium multiflorum). Weed Technol. 14: 718-725.
14. Jones, R. E. and R. W. Medd. 2000. Economic thresholds and the case for longer term approaches to population 

management of weeds. Weed Technol. 14: 337-350.
15. Kirkland, K. J. 1993. Spring wheat (Triticum aestivum) growth and yield as influenced by duration of wild oat 

(Arena fatua) competition. Weed Technol. 7: 890-893.
16. Martin, J. S., T. C. Harry , J. M. Chandle, W. B. Rodney and K. A. Carson. 1998. Above and below ground

interference of wheat by ltalian ryegrass. Weed Sci. 46: 438-441.
17. Oingwu, X. and N. S. Robert. 2002. Spring wheat seed size and seeding rate affect wild oat demographics. Weed 

Sci. 50: 312-320.
18. Puckridge, D.W. 1982. Competition for light, it’s effect on leaf and sprikelet development of wheat at different 

densities. Agric. Res. 39: 191-202.
19. Semers, T. and R. J. Froud. 2001. The effects of pea cultivar and water stress on root and shoot competition between 

vegetative plants of maize and pea. J. Ecol. 38: 137-145.
20. Wandlow, L F. 1967. The effect of water stress on translocation to photosynthesis, effect during grain development 

in wheat. Biol. Sci. 22: 1-16.
21. Wilson, B. J., R. C. cousens and K. J. Wright. 1990. The response of spring barley and winter wheat to Avena fatua

population density. Biol. Sci. 116: 601-609.

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

45
.3

6.
3 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

25
-1

0-
28

 ]
 

Powered by TCPDF (www.tcpdf.org)

                            12 / 12

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.45.36.3
https://jstnar.iut.ac.ir/article-1-931-en.html
http://www.tcpdf.org

