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  5J�) ���  J=8    O/��J�A-/�= ! �H�+H �         2� (J,��6, ;J��- � �
�JA*�� PJAQ   �J�    �J� ;#J��7,  .

8A�,*�  (<A* ���     �- �G
 �R�� L+Sn&,�= %+T ef�_ �- �+UH  ��-�gJ"  .�JR$� �J�U�+  . �-

 8A�,*� YA�  '�- ��  ;_�� V/T �   �-/" ;`       ���� ;
 (#<$ ��)  +Jo6, p�(  ��       V�J�)� *� qJH *�� 

 5�) ���	"    ;
 8=����G
 ;$�/�    �� ��	R�� �-* .ID50    a�<K �-/"     � �A-+ Y		Z"  ;�K+, �-

   �-/" ;	�= 8�=�� �Z
   ;
 ��   2� �� ��	R�� .;��-  �-/" (,��6,    ��>	$  �� ;#��7, .  P'�K rA�U$

  8A�,*� ;	�= *�  $�9� ���;    (<A* � ��           �-/J" ;J� ;= -�- 2�1$ �G
 �R��KR1� KR2   � KR3  *�

5�) ;
 2�U�*/c 2�U�� =8�H�+H J O/���A-/�= �PAQ �, .��6, ����
.  
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�1K� LM/A (Avena spp.) 5�)    *� 8	J
 *+J��s    �- �J)��* ��J	��   � 2�J3� �/1J= 

�
   j3, �A-+"  5�) YA+"              (�� 2�3� +��+� �- �&X +A�� � /� �.�� t��>, u+
 ��	1= *+�  

)Dezfoli, 1997(.F��  5�) YA� V+U�= ��+
 ���U9, ��� P01, *+�  *� �0A ;= -��- -/�� *��

j3,   2� YA+"  ��   5�) *� �-��U��   8= �, �� ���
 . V+JU�= ��+
 nM/�Z,   5J�) YJA� �
�J9U$�    � *+J�

  5�) *� ���	<
          kJA��
 *� ��&X �- u+
 kA��
 *+� ���    8J= u+J
        �-�/$�Jc �
�J9U$� ��J�

  ��$/	H�+H �<=/�� �<=/�A��١ )APP(  ;J=    ��J$��-*�
 *�           jA>$�/J= P	UJ�� jA>J$� >U�J� ��J�! �

*&	<JJ=/
+= ٢
(ACCase)�JJ, �-��UJJ�� ���U<JJ�  -/JJ� .V�JJ� �- *� .���JJ, �-��UJJ�� +JJ	c� ��JJ� 

5�)  8=             ;J$/ *� �vZ
 �- (,��6, *�+
 ;
 +R�, �-�/$�c YA� ���          �wA/J
 u+J
 kJA��
 ��J�

 (�� ��� �1K� LM/A(Murry et al., 1995). ��$��-*�
 ;
 (,��6, -�/, Y	f��   ��J�ACCase 

   V�� �-�xEs  (��- �    qH ���"/= ��,     5�) YA� ��+Z, *�   8=        ;
 y/
+, ;= �� F��> ��

 (,��6,5�)  *+�` jz(Lolium rigidum Gaudin.) 5�) ;
   PJ	U, O/J�/�0A- 8=   ;J)�>, �-
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���,�	f�+U�� �-  -/
 (Murry et al., 1996). �Z
 ;
 BA��" 2� *� *� �-��U�� 8A�>�� kJA��
   u+J
 

8=   �-�/$�c YA� ���      (	Z�� ;= �� [)�
5�)   *+� ���    5�) YA� ;
 .��6,   8=  ��    �- �wA/J
 

5�) �1K� LM/A *+�A�>�� �
�A 8 (Tal et al., 2000).  

  (,��6,LM/A �1K�  5�) ;
   8= ��� ��$��-*�
  ACCase       �J	$- ����/1= *� ���	<
 �- 

(�� ��� F��> V�J{, �/T ;
   (J,��6, L. Avena fatua ;J
   O/J�/�0A-!  �- PJ	U,   ��	f�+UJ��

�6A+��  ���0A+,�    � �f���   �
/�� (,��6, � Durieu. ludoviciana Avena �-   �J	f�UA�    2�U<J�4$� � 

  (JJ�� ��JJ� F��>JJ (Heap, 2005).  F��>JJ Y	JJ�z��    +JJ
 �JJ�#, �A�JJ�.��JJ6, 2�JJ�  

Avena sterilis Durieu. 5�) �-�/$�c YA� ;
  �1=�-  ��f��� ��0A+,�2�U<�4$� � �	f�+U��  -/��

-��-.        (	Z�� -/�� |/� ��� +=} -��/, +
 ��&)       5�) ;
 �1K� LM/A .��6, ���  8=    ��J�

CHD, APP
�-  >	$ ��	� � kAw�
 �;<$�+� ����/1= ���� F��>(��  (Heap, 2005).  

                    �J)��* V�J� �- ��J"�#$ ~J�K 2�,*�J� ;$M�J� F��> a��� +
 >	$ 2�+A� �-�E!�D�� 

    �- �1K� LM/A��      2�/�) ;
 �/1= 2�U�� ,3j  5�) YA+"         (J�� �-/J
 %+o, u+
 kA��
 *+� 

(Montazeri et al., 2005)V�� � � ���  (�;= 5J�) *�   8J=      �<J=/�� �<J=/�A�� �-�/$�Jc ��J�

    V+U�= ��+
 ��$/	H�+H5�)     u+
 kA��
 *+� ���         �-��UJ�� �1JK� LM/A �wA/
 �&X t��>, 

�, -/� )Zand et al., 2002(. �- n�+	c� D    *� �-�JZU, -��/J, ��>J=+, � 2�U�*/c �a��� 2�U�� 

  (	6�/, V+U�= .�)  5�) >	,�   LM/A *+�    �� t��>, �- �1K� F��> . ���   (�� )  ��J#"�0,

    ��"�#$ ~�K 2�,*�� �
 �g9� (;=      5�) L+g, ;6
�� ;
 ;�/" �
   8=       �<=/�A�� �-�/$�c ���

   �&X t��>, �- ��$/	H�+H �<=/�� YA� 2�U�� �� �"�	�+� *� �0A�  �J, ;J=    2�/J"   V+JU�= ��+J


 LM/A e���,�$     5�) ��/" �1K�  8=       �-/�$ ;A��� rA�� ���   5J�) 2�� .��6,     LM/JA *+J�

  5�) ;
 �1K�  8=     �, �-�/$�c YA� ���  ���
 . YA� *� ��        5J�) (J,��6, ���+
 �/N�, ;
    *+J�

�1K� LM/A )Avena ludoviciana( ;
5�)  8= O/���A-/�=!  5J�) *� PJAQ��H�+H   8J=  ��J�  

  �-�/$�c <=/�� �<=/�A��� ��� �-   V�� �T   ����DED!�DE� 8A�,*�   ��� (<A*      ��J	 �R�J�

  �G
 � P,�=     �- e	"+" ;
 ;$�9�  ��41A�,*� �    5�) ��6	67" 89
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    (�+ ��/' 2�U�*/c � �>=+, .G
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 d/01,   *� )��>,� ��b  ����   �$�J�
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 �A���= *� *���1=  u+
  8J=         t��>J, �- rJA�� ��J�

  (���$ (A��� .�� .�!   P_��Kh   �" \      5�) *� �0A L+g, ;6
�� V��    8J=   ��J�    ��J$��-*�
 

ACCase�JJ�$�,  :O/JJ�/�0A-!PJJ	U,  O/��JJ�A-/�= �2�<JJ=/�A� �JJA ! �JJA PJJAQ��H�+H kJJ	H�" � 

O�+H�<=/��! �H!     U��- �� +H/��,/H �A P	"� ��. D!      5�) *� �0A L+g, *� qH  8=  ���  |/�  �

 j� */��   5�) ;
 ;)�>,    �1K� LM/A *+�  -/
 �-/f�  .   �- (f�K YA� �-     �J��?�� (7' -�/,

   �- +�:, P,�/) �     2��	�T� ���?�� �/4f�       ;= �� ;U�+ +N$ �- � �� P'�K    ;
 ;)�>, �-/f� 

5�) ,�/) ;
 �1K� LM/A *+�y/
+, ���?�� (A+A�, *� +	X ���,  -/�.  

   +� �-2�U�� �s                  *� q?J� � �J� p�J9U$� (��- �� |/� �A�+� *� �0A P_��K ;= ;)�>, 

     �t��>J, YA� Y	
\        d&J, YA+U1J	
 ;J= ;J)�>,               (J3� ���UJ��- �� (J,��6, ;J
 y/J
+, ��J�

;$/�$   ���-+
 �A-+ �91, .����G
    5�) ;
 a�<K LM/A       bJ�� �6T�J�, *� >J	$ 8=  ����

        LM/A �
 �A�	�	� �*��#, ;6
�� 2/�= �" ;= �$��   ��U���$ �� �1K�. ;$/�$    ���-+J
 ����GJ
   �J
 

�/4f� W  (�+ ��/'. �-/"    b�� ���           (,��6, �A (	��<K � 2�U�� .�$ a��� +
 ��� ����

8	H    ��� ��	
�=        L+K ;= e	"+" YA� ;
 ��$�� ���GM   �-/J" ��+
     ��J�      2�UJ�� ;J
 y/J
+,

  ��>=+,F  �-/" ��+
    ���    � a��� 2�U��K  �-/" ��+
    ���   2�U�*/c 2�U�� �� �/N�, .  L+KS 

��+
 �-/"        L+K � a�<K ���R  ��+
 >	$ �-/"       5�) ;
 .��6, d/01, ���  8=    ��$��-*�
 ���

ACCase    �� ;U�+ +N$ �-  .�-/"     b�� �T��, � ��  2� ����         ����J� V��J� �- �J��    �-�- 2�1J$ 

 (�� ���.   �� +=} P
�_  ;= (   �-/"MS ;
               V�J�UK� �
�JA*�� ��+J
 a�<JK �-/J" 2�/�)  *�+J


�-/" �- (,��6, ;
 d/01, ���  �� �-+
 ��0
 a��� � �>=+, 2�U�� (,��6,.  
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(��) *+�-/"  5�) ��� LM/A *+� 5�) ;
 a�<K � (,��6, ;
 d/01, �1K� 8= 

b�� 2�U�� *� ��� ���� 5�U9, ���2�+A�   
Table 1- Resistant and susceptible wild oat biotypes that were  

collected from different provinces of Iran 

������  

Biotype code  
��	
� �� ���� ��� 

Province  
����� ���� 

Status of resistance  

MS  Markazi  Susceptible to herbicides  

MR1  Markazi  Suspected to be resistant  

MR2  Markazi  Suspected to be resistant  

MR3  Markazi Suspected to be resistant  

FR1  Fars  Suspected to be resistant  

FR2  Fars  Suspected to be resistant  

FR3  Fars  Suspected to be resistant  

FR4  Fars  Suspected to be resistant  

KS  Khuzestan  Susceptible to herbicides  

KR1  Khuzestan  Suspected to be resistant  

KR2  Khuzestan  Suspected to be resistant  

KR3  Khuzestan  Suspected to be resistant  
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8A�,*�    ;
 ��i  8A�,*� ;U�-   ;$�9� ���   8A�,*� � ��  ��J�  (<JA*     �GJ
 �R�J��   j	<J6"

�$�� . ;$�9� 8A�,*�     2-+= V�
+X 8A�,*� P,�� ��� �-/"  �� �     *- ;
 8�=�� 8A�,*� �   Y		Z" � 

   (,��6, ;��--/
 .8A�,*� (<A*   �G
 �R��    �- ;=  L+SHU    �J� .�JR$� �+  >J	$     ��J$+	+
 �-

   � �*- Y		Z" 8A�,*� 5�) *  8=    [)�
 ;=\] %     ;_�J� �J�� ��J$��-*�
   ;J`�     �a�<JK �-/J"

    �-/" ;	�= 8�=�� �
�A*�� 8A�,*�    ;
 ��ID50              Y	J	Z" � *- ;J
 8�J=�� 8A�J,*� � a�<K �-/" 

 (,��6, ;��--/
 .  

 
*+ ,-��. ���/�0 "�:  

12�+ .   3�&� (��&4 ,-��:     �-/" ;	f�� �	91" �/N�, ;
      ;
 .��6, ���kA��
   u+
 8= 

�=O/���A-/!  �1A�,*� PAQ��H�+H                 .�JR$� ��+J0" ��J3` �J
 ��-�gJ" P,�= d/�
 %+T ef�_ �- 

(�+ .    P,�� 8A�,*� ������	"��     �1K� LM/A �-/" )�s           ;J
 (J,��6, ;J
 d/01J, �-/J" 

5�)   � 8=�  a�<K �-/"  (-/
 .     ��� ���H j� 2��� +� ��+
 >	$          2��J
 ���J� 2��J� kJA 

j�        +N$ �- ���� 2�/�) ;
 ���H �� ;U�+ .   p�/c ��U
�����G
   LM/A       2-+=��J� �J
 �1JK�

  (�/H����G
)   f�H � ��f; � (� ih    ��-�,+� ()��  �� ;U<0� . q?J�  ����GJ
    ;J$�/�  � ��- 

����G
 ;$�/�    �-*  ;
2���  ��     +o_ �
 �0	U�&H ��i �U$��   +JU,      ���JK ;J= �     �a� (�<J_ � 

    � Y� (�<_�   �,�- -/= (�<_     ��	�/H  �� P6U�, ��$-/
�$ .    2��� +� �-i]    ;$�/� �G
 -�) 

    ��) �- �-*\/� �U$��  +U,   �� (1= d�c � .  q?�2���  ��      ;J$�9� �- ��J� (1= �     �J
 ��

  �A�+���     �
 �A����� ()�� ��,- i]   ;��- �U$��  -�+   ��     �
 �0A��" ()�� ��,- �\  ;��- 

�U$��  -�+   �$�� �-�- ��+_ ." 5�) ���	    ;�K+, �- 8= h!�   K� LM/A �+
    F�?�� ��/" �1

  V*�$ �
 �U1H   (c�/�0A 8��H �
� -�*       8��H �+) �
 �$��       8��H a��� +
 � +U, �\]  +U	f 

 ��U0� �-    j� V/�7,     ��� ;	'/" *- �
E/s    5�) ��U0� �- +U	f     O/��J�A-/�= 8=!   PJAQ��H�+H 
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 ��  Dose response experiment 
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��  Even nozzle 
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 ���

)    �
 ��$/� 2/	<f/,�E % , �-�,:�+� (���?�� ��  .  j� *� P#_  ;"/
 ���H        ��J� +J� PJc�- ��� 2

  � ��� k�"        -��Z" ;
 �U
�_� ���_ 8��= ��+
�          (J��A 8��J= 2��J� +J� �- ;"/
  .   *� �JZ


��H2�	 5�)   8=      �;U�� ��3` ��, ;
   +��    ��#0A *�� 2���  ��     �+J�$ a�J�� +
      jU<J	� �J�-

�A�H��� -���$�U�� (EWRC)
� ��3`�+�$ ��
   �$�J� ��- (Beckie et al., 2000).   .��J3` ;JU�� �- 

  j� *� �Z
 H         2��� +� Pc�- ��$* 2���	 -��Z" (#� *� �Z
 ��� ;"/
        (J��-+
 d�c �o� *� ��

     ��, ;
 � ���h�      ��J,- �- 2�� �- ()��  ��    ;J��-  �U$�J�   -�+J        �J�/" q?J� � k1Jc

     (_- �
 a�<K ��*�+"]�/]   �$�� YA*/" .+  .q?� �'�-  ��$* 2���	   �$�, � �   2*� �'�- 

        ) �
 ��� ���	" �-/" +� ;"/
 k" k1c5�        F-/c ���� ;
 (#<$ 8=) ���	" 2���    �J
 ��1$

5�) �-/" 2��� *� 8= (�� ;#��7, .  

5+    � �� ,���� ,-��.:    2-��� (��
 �/N�, ;
    ;J��-    �-/J" (J,��6,       �- ;J= �A�J�

        5�) ��� ;	'/" *- +
�+
 �- 2-+= V�
+X 8A�,*�   O/���A-/�= 8=!    2�1$ (,��6, PAQ��H�+H 

 �$-�-(KR1, KR2, KR3)�,*�  2�J,>�� �f� ;$���� ��/' ;
 �-/" +� ��+
 *- ;
 8�=�� 8A� 

          (�+ ��/' ��+0" ��3` �
 ��-�g" P,�= d/�
 %+T ef�_ �- .���	"      P,�J� 8A�J,*� ���  �- 

  5�) *� *-   O/���A-/�= 8=!   PAQ��H�+H )�/]   �" �� 
�+
 +   �� ;	'/" *- �(  -/J
 . *-       ���J#) �J�

 *� �$-/
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 ;"/
 8A�,*�      ;�K+, �- �1K� LM/A ����!i �+
 ) -��Kh!�(��= *� �Z
 ;U�� (  �J�/" 

 j� ��4U�-      �d+7U, (c�/�0A 8��H V*�$ �
 F�H      �$�J� �J��H jJ�  .       � (J��- PJK�+, ;J	�=

;$�9� �A�+� -/
 2-+= V�
+X 8A�,*� ;
�1, ��.  

    j� *� �Z
 ��3` ���H (
/$ �+�$    ;"/
 ��-      �+�$ jU<	� a��� +
 ��     -���$�U�� ��-EWRC 

       �� .�R$� ;U�� kA ;�'�� ;
  ��3`�      �'�- ����H j� *� �Z
 ;U��   �$�, ��$* 2���	  � �  �'�- 

         5�) �
 ��� ���	" �-/" +� ;"/
 k" k1c 2*�            F-/Jc ���J� ;J
 (#<J$ 8=) 5J�)    8J=

�-/" 2��� *� �-�/9$ (�� ;#��7,.  
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        �� .�R$� ��+0" ��3` �
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+R")s  ��  ��s �

�ss   � �sss   2/	�	, �- (�<_(  5�) *�   O/���A-/�= 8=!   �-/" +
 PAQ��H�+H    �� a�<K   �-�- +

       *- ��,� (��
 rA�U$ a��� +
 � ��            �JA-+ p�J9U$� 8A�J,*� �- |/J� ��J� . ����GJ
   �-/J" 

     F�� �- ;= ;z$� ;
�1, a�<K          ;$�/� kA+7" .*M �A�+� �- �� +=} P#_ ���     �-�- ��+J_ �$*

�$�� .      2�1$ j�&) Y	f�� ����1, *� �Z
 ;�'��&
       ;1JA� ��+Jc ��J��-    ;J` ���GJ
  �2�   �J�   ;J
 

L+S    ���UH�+     +o_ �
 x �U$��  +U,�     �$�� P6U�, ���' GX�= ���K  .   +� �-  L+S   �+JUH�]!� 

         5�) *- +� ��+
 q?� ��� �-�- ��+_ �G
 -�)       +J� ;
 8=   L+JS   �+JUH�  �J�	,   +JU	f   V/J�7, 

5�)       ���� ��+
 � 8=� ��	,  +U	f     �J� �-�>�� +o6, p�       *� �JZ
 � �     ;_�J� V/JT *��    ;J`    �J�

�*��$�      �'�- ��/' ;
 � �� �+	     �A-+ ;#��7, ���� ;
 (#<$  .   *� �Z
 2�� �91,  �*- 

 5�) *�    [)�
 ;= 8=\] %  ;_�J� �J�� ��$��-*�
     �J� a�<JK �-/J" ;J` -/J
 �  �- *- YJA� �

;$���� 8A�,*� ���-/" .��" +
   ��� �1K� LM/Ab�� ����*� ��� �� V��)� 2�U�� ;� .  

5+     7#���%� �#)�� ���BA :     �/JN�, ;J
 2�	J��      5J�) *� �*- ;J
    J=  8 O/��J�A-/�=! 

  PAQ��H�+H   [)�
 ;=\] %  ;_�� ��� ��$��-*�
   �-/" ;`      5�) YA� ;
 .��6, ���   �, 8=     � -/J�

   �-/" (,��6, ;��- �
�A*��        �-/" *- ;
 8�=�� 8A�,*� �.��6, ���       (J�+ ��/J' .��6, ��� .

     +"M�
 *- YA��` 8A�,*� YA� �-       8��= [)�
 ;= �*- *��s %   ;_�J� �J��        a�<JK �-/J" ;J`

�,  -/�  �-/" +
 �      5�) YA� ;
 .��6, ���  8=  �� V��)�       *� �J$-/
 ���J#) ��*- ;= :]�/]  �]i/] �

]h/] �]�/] �]�/] ��/] 2/	�	, �- (�<_, �-�, :�+�.  
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 q$�A��� ;A>R" .�R$� *� P#_

�A-+ �-��U�� �U	f�,+$ . q?��-�- �� �A e<K +
 ;= ;JA��* PA�#" �
 �$-/
 �'�-  ��ARCSIN 

(SQRT (X. 100))�  �-�- �+�$ ���  ��G� PA�#" �
 ��-SQRT (X+1)�$�� V�,+$  .  ;J
 Y	�z��

        *� �1A�,*� ����oc q$�A��� �Uc�/�0A ���+
 �/N�,�       �J� �-��UJ�� (J�"��
 2/J,* .  ;JA>R"

 �-�- q$�A���     8A�,*� .��" �- ��   ;$�9� ���     ��>�� .+$ ��/" �� SAS      P,�= d/�
 %+T ef�_ �- 

��-�g" �  8A�,*� �-    (<A* ���     �- �G
 �R��  L+S    eJf�_ �- �+JUH    n&,�J= %+JT   ��-�gJ"  

  � (�+ ��/'       ;�,�- ��` 2/,*� ��/" �-�- Y	4$�	, ;<A�6,        (J�+ .�JR$� YJ0$�- �� .  ��+J
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      �-/" *- ;
 8�=�� ���           5J�) ;J
 a�<JK �-/" � .��6, ���      -�/J, 8J=

 �-�- �8A�,*�  ���     �J�/" +JN$ -�/J,  .+J$   ��>J��Sigmaplot  ;J
   +J	X �$/	J�+� ;Jf-�Z,    �Joc

)��	�/�4	� ( �$�� �-�- F*�+
 +A*)al., 1996 (O’donovan et al., 1996; Murry et.   
  

( ) dKY bx
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e += + )(
1/  

 

  ;f-�Z, YA� �-: =Y    ;U<
�� +	�U,) ;_�� V/T          J$* 2���	 -��Z" �A k1c 2*� �A ;`  ��J$�, �� 

5�) 2��
 ���� *� ��'�- ��/' ;
 8=( �= x  5J�) (JN�X   8J= �= d Y	A�JH    �JK YA+J" 

  8�=��) ;_�� V/T     �A ;`  �'�-  �A k1c 2*� �'�-      ��$* 2���	 -��Z"        kJA ;J
 y/
+, ��$�,

�-/"( �= b, g�c e	� � = e (�� YA+?$ ;A�H +
 jUA��4f .  

  �-/" (,��6, ;��-  �� .��6, �  5�) ;
     A-/�= 8J= O/��J�!       (#<J$ *� PJAQ��H�+H  *� �*-

5�)      [)�
 ;= 8=�s %   ��� ��$��-*�
)GR50(     +
 .��6, �-/"GR50     (��
 a�<K �-/" �,�

(Beckie et al., 2000).   
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 �

2� ��    -/c ���� ;
 (#<$     *� +U�=�s %   J
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 �$�A-+(Beckie et al., 2000).  
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 U�+ �����.  �-/" +A��   �� >	$     " *� +	X ;
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)V��JJ� �.(  YA�+
�JJ�
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    (,��6, (�) ;
 +,� YA�       +
�+
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��� .       ;J= (J�� �f�JK �- YA� 
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 x )  ���<c �'�- +�' ( �-/" �
    ���KR1   � KR2      �+J�$ �J
��/E 

)n�-��K �s!s %���<c ( ��Z, L&Uc�             ���J,� ��+J YA+"M�J
 �- � ��UJ���$ ���-)(a   ��J� 

��U�+ . 5�) �YA�+
��
   O/���A-/�= 8=!     , V+U�= ;
 �-�_ PAQ��H�+H :  �-/" YA� +�     �(�� �-/#$ ��

�f�K �- �-/" +A�� ;= O/���A-/�= ���	" +�� �- ��!�$�A- �-�A* ���<c PAQ��H�+H  . 

 P�Zf��/U�- �-  ��                �J'�- �JA � k1c 2*� �'�- +� ;= ��� 2�	
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         5�) 2��
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(Beckie et al., 2000).  
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        � ;A>R" *� P'�K rA�U$ ;
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 �#"+,  5J�) -+
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I�� J+�-/" 8�=��  a�<K  (MS).��6, �  (KR1, KR2, KR3)   (JN�X ;J
    5J�U9, ��J�

5�)  8= O/���A-/�= ! PAQ��H�+H      �-/" k1c 2*� �'�- +N$ *�      ���J� ;
 (#<$ �� .  y/Joc

(,&) � ��� �-�- F*�+
 �c ����- 2�1$ �-�- ����- 2�1$ �� �, �Z_�� ��� ����
. 
Fig. 1- Effect of different concentrations of clodinafop-propargil herbicide on shoot dry 

weight of susceptible (MS) and resistant (KR1, KR2, KR3) biotypes, as a percentage of 

untreated controls. Symbols and lines represent actual and estimated response of resistant and 

susceptible biotypes, respectively. 
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Table 3- Parameters estimates obtained for shoot dry weight of susceptible and resistant 

biotypes as a percentage of untreated controls, 4 week after spraying clodinafop- propargil. 
 

biotype  g b d k  R2 GR50 R/S1
  

MS  -3.13487  1.62376  17.47 82.53  0.97  30    

KR1  -4.90932  1.36073 39  61  0.95  412  13.73 

KR2  -5.2028  1.75797  41.51 58.49 0.99 498  16.6 

KR3  -5.50564 1.6550  40.71 59.28 0.95 680  22.66 
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1993) (Heap et al.,.  

                                                           
1- The GR50 ratio of resistant populations to the susceptible 
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Fig. 2- Effect of different concentrations of clodinafop-propargil herbicide on survival 

of susceptible (MS) and resistant (KR1, KR2, KR3) biotypes, as a percentage of untreated 

controls. Symbols and lines represent actual and estimated response of resistant and 

susceptible biotypes, respectively. 
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Table 4- Parameter estimates obtained for survival of susceptible and resistant biotypes as a 

percentage of untreated controls, 4 week after spraying clodinafop- propargil 

biotype  g b d k R2 GR50 R/S 

MS  -1.82715 2.00238  0  100 0.99 6.21   

KR1  -4.87221  3.68591  0  100  0.99  130.6 21.03 

KR2  -4.98062  3.20926  0  100  0.99  145.5 23.42 

KR3  -5.51203  3.29622  0  100  0.99  247.6  39.87 
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��&   ����     ���� '	�	$% ���� � ()* '�� ���� ���	�      ��	!& �!� "+,!� ��	!��- ���� �	�

. �� �/� �#� �	012 "��	3� ����� '	)� 4�&	5�6	� ����   �	�KR3, KR2, KR17��% ��   ��

8�9	������:  ��� ��;�	5��5  .  ���� "��	3� =$���        2� �� "��	3� �>�� ?���6	� �� 	�     �!� ?��!�

@��� KR3>KR2>KR1 ���. ?����	��          ���!� ?�� �6	� "��	3� �>�� �� �>�� 	�        �� ��	#!.� 4	!�

� �� �� ��6	� �	���'- A��� ����� �� ��& �$�� ��� ����B� �C�� 	�.  
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       �	��� A	FG� �� �/� ��� "#� ��& ��H      �!� ��� '	)� 4 "!��I JK/J    M!G	� NJ %  �%�!�����	�

�D	. A�E  �� "+,� ���� ?�� �1�� ��	& ��&) �Q& R(.  

  ���� T�	���� ��UV�       �D	. A�E ���� ��� �� 	�       ��	& �� "+,� �1) ��3� W-(4   ��� "#� 

     �� A	FG� �� �/�JK/J     � ��	� '�$�$� �� �
�� X Y�G ��C   8�9	������ ��:   ��;�	5��5   Z[!*�

��/� ������ ���� ?$�   	� '	)� ���.  
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Fig. 3- Effect of different concentrations of clodinafop-propargil herbicide on the 

length of coleoptile of susceptible biotype (MS), as a percentage of untreated controls.  
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Table 5- Means comparison of biotypes length of coleoptile as a percentage  

of untreated controls, 7 days after herbicide application 

 

��	
�  

Province 

��� 

Biotype 

��� �������
 ��� ���  ���� �� ���� �!)"#$� %& (

'*+ ��,+� -� ./ -�� �0� 12  

Length of coleoptile %, 7 days after herbicide application 

MS  49.66 ± 4.58 b 

MR1  49.97 ± 2.80 b  

MR2  52.2 ± 3.45 b  

M
ar

ka
zi

 
 

MR3  51.31 ± 3.37 b  

FR1  54.94 ± 1.92 b  

FR2  50.09 ± 4.71 b  

FR3  54.90 ± 5.44 b  F
ar

s
 
 

FR4  52.74 ± 4.01 b  

KS  54.07 ± 0.89 b  

KR1  98.99 ± 1.03 a  

KR2  99.53 ± 0.39 a  

K
hu

ze
st

an
 
 KR3  99.80 ± 0.16 a  

  

               ������ ���	
 ��� ����� ����� ����	 �� ��Duncan     ���	 ��� % ��     �����
 ��� �

���� �!�
�! "�
�.  
Means followed by the same letter in each column are not significantly different at %5 

level using Duncan’s multiple range test. 
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(Murry et al., 1996; Bourgeois & Morrison, 1997). 
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Beckie et al. (2000)  O�6U
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Fig. 4- Effect of different concentrations of clodinafop-propargil herbicide on length of 

coleoptile of susceptible (MS) and resistant (KR1, KR2, KR3) biotypes as a percentage of 

untreated controls, 7 days after application of clodinafop-propargil. Symbols and lines 

represent actual and estimated response of resistant and susceptible biotypes, respectively. 
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Table 6- Parameter estimates obtained for length of coleoptile of susceptible and resistant 

biotypes as a percentage of untreated controls, 7 days after application of clodinafop-propargil 
 

Biotype g b d k R2 
GR50 R/S 

MS  4.8182  0.964697 10.35 98.65 0.99  0.01   

KR1  3.6468  3.4064 17.48 82.52  0.99  0.03  3  

KR2  3.46107  2.90926 17.53 82.47  0.99 0.0375  1.25 

KR3  3.28535  3.64039  17.66  82.34  0.99  0.042 4.2  
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