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]@%� �� ��� ?:3�����P 7���;  	��1��%����5 � K	% �������3�A- H��^�� 6����  ���C . _X�VW���P5  Y1����1C�5 ��C �8���� ��� 	� . �� %1`��7���; �S�5�P �S� 	 ��� 	 ��U )Q�F5�P '����� �=�F  ��VW���P5 Y1�� <� �1�<F � � �1��� aW� 	 ���5 ���� ���� �S� �7��5%�� ��;  �1�<F <�  P�� 	 Q�F b9���t – ����?��1 $��'���  �.  �� c�1�� ����U 
 � �� b9��� %� �4 ��� ���� d���� $%	�VW�� Q�F [��E� 5�P QP�4 ��� Y1�� ��� Q��DH�  P�� �� �3���� %� ��e 	 �1��� )�13X��� Y1�� 5�P��H��  .?��%�  b9��� $%	� �� ���< ����U 
 � ����DH�  P�� ��a�� �� ?83� �1��� 	 �13X��� Y1�� VW�� Q�F [��E� 5�P��1C 5��e 	 Q %� 5� Q�F $%	� �� b9��� 5<1�3-1  	5-3 � ������7� QP�4 	 Q��DH� f����$%	� %� ��� Y1�� ;��g�P .?H�� 5%�� [��E� 5�PQ�F ��7� QP�4  P�� �� �3���� %�%��5 .?��� �1!	 ��  <� �W�� h��i���1C�P5 ��1��5  b9��� %�Q�F<1�5 $ �  )���< ?�LC ��   (%�=�F� ��7� QP�4  P�� �� �3���� %�
 � %� 5%�� 	 ?��� ����U 5�P������;  Q�1@  (%�j��C�P5 �B�� �U  %� $%	� . ���C $ P��� c�1�� ����U 
 � �� b9��� %� D�� Q�F [��E� 5�P Y1k	 <� _@Q�F<1�5  
���� %������X���  �����  
���� l��( ?��� ��� ��1� � ?�'�4 Q��DH� 
�8!1� 5��e 	 $��'��� m��k �H1���1C�5 . ���� nP��H �%    )��* ����+��� :Q�F<1�5) ��e5 ��1C�5) )m������S� �E� ����%�=U�%�5.    ���	�  
���� �:� <� o%D���;� �14��n�3�P5 ��=!  ��3P �4 �E��; $�< ���1� ��Q  <�50  (%� ?i�3� �<�; �% 
���� 	 $�C��U�P $ ���1@ �� 	 �%��5 �P��4%�45 ��	��H�  ����P a���[ \F 	 )�1P �@�%� 5 �14��)n�3 B1��  C���P� 	%���� 	 �7�(�) `���n �W�U )\F C1�!��5 <� ���H�Q )p�W  ����? C�1BF�) B1��  �H1�� ���5 6���P 	 %1�14��n3  ��3P .�������; K]� ���5 )q'i $�=�%����5 	 �7�1� �@�%�  
���� 6<r 	 %	�s�?3 )., et alKarimi 2016.(  ����? �(�l ��� ?�� 
�����c t1B14��:� �� <1�P [��E� ��W��� m��4 %19$ � ��?3 )Chen & Zhang, 2000.( <� ���=�;� m��1� ����� u���
�� 	 >�'�F� %� 
���� ����1� �� �S� Q�F<1�5 	 ��U5 i�
���1 $%��� ��4 %� .�14�n�3�5�P 7���� X��� b9���� 
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 � >�'�F����P Q�F  ����<1�5 ��U 	5  6�� @$ �5�P t1B14��:� �=��  ��3P �4 %� Y1�� ��t1B1�:� 	 �>�P���5�P ��:�� ���< 	�  ��3P %�LC�S� )Collins & Smith, 2006(. Q�F<1�5 �� $���P ��U5 ��%�1E'�� 	� m��� n=� %� 7���; %��W�� 	 4���f 
��1! C�P�� ��	�$R %� 
���� A�W 	 ����A�W �� ���� )., 2011et alCarilla (. $<	��� Q�4�	 Q�1@ C�P�� �� Q�F<1�5 ��U 	5 ��� ��%�1E'��5 < Y1�� q'i��3� �� n=� m��� 	� ��1��%�LC�S� �� ��%�? ��W��� ?�� $ � . �g�P�; %� B�i� �4 Q�F 	 ��U ��%19 m��3� �H���P �5 �14��n�3 �% ?�� ST��� �1W %��k �� �P�) m��7� ��; �=�F ;:�� ?�� <� �P��? 61��W���� �����5 ?83� �� %�SF m��3� �=�F %��%1W��  ��� .��; m��7� ����1�� �A >�'�F� �D�� %� �`� ��H�C $ � 	 �� �F )pyric herbivory(  v]9� ���1� .>�'�F����P   ����Q�F<1�5 ��U 	5 i�
���1 �A �wH5 f���� ���5 C���P� n!�=� $�1�� nP��H �%)  %� ����� B�1� �W�U�  c�1���1C�P5 � �� %�C<���; ��:��P5 ��'�F <�eF ���1�. �U�C� <� Q�F<1�5 ��U 	5 ��%�1E'�� ����1�� 	� m��� �83�x� ����� 6�� $��� ���1� ��� %�SF �=�F �� 4���f ��1C�5 ?�� 
	�'�� )et Spasojevic ., 2010al.( ����1�� )��y� Q�F<1�5 %� 
���� B	%�4���5 B���� z��� QP�4 Y1�� ��1C�5 $ �) B�i%����U �45 ��E���� �DH� z����Q  Y1����1C�5 %� ��; 
���� ��C� .  <� ��1� �P�%1W<��5 '�� 	 ?8y�� ����� �1� $ ����  	 ��U i %��H% %� Q�F�
���1 u� f!1� �4 ?�� ;:��������  %� �W�U 4���f C Q�1@ %��W�� 	�P�� �� %� 	��� u������� 61� %������ 	 %��W�� �P1>B�5 ����5 �<���; 	 u������� %� Y1�� <��3� �=�F �1� )., et alSchindler 2008 .(�S�5�P m����� Q�F<1�5 �� $���P ��U5 ��%�1E'�� <� ���=�;� �H�5�P �� t1B14��:�  ��3P �4 ����1�� ���P	�5 89�7� 	 m��k )%��:� Q�� 3��%� �=�� %� �@�%� 5) m:� 	 ���5 �14��n�3�P ��$R�	 
����  �%�� 	 <� 5�P%�4	<�� B	��� ���5 %��W�� )Y1�� B1��)  )��:��� 1@���� 7�!�? 	 
% k 	%�Q 
���� �� ���� �4 m��:� 3��%�5 <� ��1C�P5 C�P�� �% ?�� ST��� %��k �� �P�. ����d ����
�� � ����� P� ��U 	 Q�F m����� �S� �45 �8�! �� ��%�1E'���P5 < Y1�� [��E���3� ��e  ����5 ��1C�5) ��1C Y1���5 �>�P�� 	� ��:��  %�LC�S��� ���� ), 2011.et alWilly .( ����d �%��� ��U m����� �S�5 	 6�� Q�F5<1� �� u���
�� Q�1@ C�P�� %� ��a�� A���4 ��4�=� ���� �� �4 �4 Q�F<1�5 %� ��; 
���� f!1�  8��m ��1�%�< �� %�D'�� ���1� 	 
 � ��U5 6�� >�1>U�  8��m ��1�%�< �� %�D'�� �% %� Q�F<1�5 ����4 �� �4 )., 2013et alTahmasebi .( ST���  �� Q�F 	 ��U 4���f C Y1�� 	�P��  c�1�Blair ) ��%�:�P 	2004 ( Q�F 	 ��U �4  � VE�� 	 ?H�C %��k �7B�a� �%1�3� �7�1� 	 q'i %� n=� m��� 	� $%�1�P�%�5  <�  �P �����C$�1� �� .�g�P�; ��U5 ��%�1E'�� ��e ��5 ��1C�5) Y1�� 	 ��W�1�:� ST��� ?8y� �����) %�B�i��4 fB�e ��1� j��C�P5 C4  QP�4 �%�� P�) �S� ���5�P ��e QP�4 z��� 	 �1� j1:7� Q�F5 ��1C�5) Y1�� 	 ��W�1�:� 	 �DH��Q Q�1@ j��C�P5 C4  � .�S� Q�F %� �18� ��U 1k5�� �1�$ 	 �>�P��� C �7��!�P��  �S� %� �DH� ��U�Q ���H� �1�) B�i%�� Q�F m����� �S� 	 Q�F �S� �4 �� %� ��U 	�j� AU14  �S��7��5%�� ?�� �. %� ������ ��)�> Q�F �S�<1�5  �� ��U 	���	��H ��1C�P5 �1U�  %� �P%�D'��5 ��F j�D��4��: �%�� �%1��  .?H�C %��k%� �7B�a��5 %�SF �D�� 	 m����� Q�F<1�5 	 ��U5 ��C 	�C �� %��W�� 	 Y1�� �P �����C5  ��������5 ���� a3�H�; B�u���  c�1�Meir-Noy )1995( �%1� <%�����  %��k  	 ?H�CVE�� ��C�  B	� %� �4�;  <� _@  �% m^H Q�F<1�5) Q�1@C�P�� 	 Y�'�%� c�1�� C���P� %� �����3 �� �P �����C5  %�SF .?�� ����� QP�4  P�� ��a�� Q�F<1�5 � �� ) 7� ��  �% 6	� m^H <����D  m��k �`i]��5  QP�4�?H�.  	 ��eY1�� ��1C�5 � %���P%��5 � �� ?83� $ � ��U��P%��5 ��U $ �� �DH��Q �?H� . �g�P�; ��%�� Q�F<1�5 ��U �	 �5  ��e QP�4 z��� 6�� ��1C Y1�� 	�5 ��C� . %� �7B�a��5 Carilla  ��%�:�P 	



86   -./ *&�0 �$�1�. �2�� �3'� ... )2011��U 	 Q�F �S� (5 ��e �� 6��5 ��1C�5) 4���f Q�1@ 	 <�$�1� �1P�� �P �����C5 ������e� ���t%F�; �% �%1� �%��� %��k  ����. ����d  ���F Q�F �4 ��� ���� �DH� f!1��Q ��1C Y1�� 	 ��e�5 %� ��a�� �%1� �7B�a� ��C� . �g�P�; �� j��� ����d D�������	�m�P5  �U u���)$� Q�F <� �P��? �����5 ?83� �� ��U5 6�� %� 7���; 4���f ��1C�5  .�1� %��%1W��%� ����� �P �B�� la� 3��%� �	�7� <� 
���� ��$R�	 
���� X���� 	 ����X���� ��79 �i�b �� ���C 	 %� ��; �%1� ����
�� 3��%� �4� 6���� $ � ?�� 	 ST��� Q�F �� 7s	�? 
���� ����� <1�P x]��4 ��W��� $ � ��?3. W���  ������%�4 <�Q�F �� �% ��1�� >�'�F� )., alet Bradstock  ;., 2006et al Mapiye 2002 (	 W��� ��D %�SF �8y�� ���5 �F m{�k $ � �� )Ravi ., 2008et al., 2009; Abiodun et al(. ��; B�i %��  ?�� � �4����  
�7B�a�6���� $ � ��$R�	 �i 	 %1�4 %��  |%�W � %1�4���� �%�� ��� ��U 	 Q�F %�SF5 i�
���1  
%1^�  �� ���C� !	�CR��P5 Q�1@ C�P�� 	 ���� m��1� ��W���@ �� 	 %� �<��� �%��� �S�5�P m����� Q�F 	 ��U5 6�� �� 7s	�? Y1�� 	 ���� �P%1�4�H 
�7B�a� 7��!� 6���� $ �� ?��. <� ��1� �P��� r��m u���� %� Y1�� ��1C�5 	 �P%�4	<��5 $%��� $ ��4 ��; u���)� ����1�� �A �12�� ��3!�� t1B14��:� }�a� $�1� ?�� )., et alKarami 2008.( ?~�'i ��P �8��! <� �14�n�3�5�P 7���� 6D��3�  ����? �� ��8�5 q'i 	 %� =>�5 <� Y1�� ��1C�5 �1!1� %� ?��=�F. q'i Y1�� ��1C�5 �:� <� O� P� �(��  ����? �14�n�3�5�P 7���� $�1� 	 �� $<� ��C5�� VW���P5 Y1�� 	 �%��� <1��
 ��1C�P ����1� (1���5�P  ����� 6<r �% �{�%� �1�� )., 2011et alFakhimi Abarghoie .( �������; 5��� 7���; �S�5�P '����� Q�F<1�5 	 ��U5 i�
���1 �� VW���P5 C Y1���P��  b9��� 
���� %����� �X��� ����� ����%�=U �E��%�5 �� �!1� �� �P��? 	 ?7�	 
����  	  Y1k	 � 7�Q�F<1�5�P)  ;����C 6���� QP	R@� .  
��� 
�� ���  567��� 0&'� 5$���   ;��� %� �7B�a�
��� ��������3P14) �����X���  �� 
'��� 	 �k��n ���� %� 
k�	 �����H \19����e�  ����%�=U ����� �E��%�5 ���%�� %1`��� �S�5�P � m������; $%	�5�P Q�F5<1� ��U 	5 i�
���1 �� VW��5�P Y1��  6���� . ���C     8�&$�.9�  ���� 
���� $�	 �� %����� �X��� ����%�=U ���e  5%���E�� ��� �� �!1� �� 
��]9� 	 $���5�P �1!1� %� QE� ?~�'i 	 ��i�? $%��� m4 
�����7�89 ����� 	 �7!��� �� 6�H5�P �1��� �� ?8S 
�^E�� b9��� Q�F<1�5 $ �) �g�P�; 
��]9� ���H� ���� $�CF 	 $�=���%����) �� ?83� \�E��� ���?�P ��C 6� k�� . %� ��; �%1�  <� _@7���; B�?3 %�� 	 b9����G  Y1k	Q�F5<1� �� �!1� �� 
��]9� )�1!1� ?83� �� 7���; 
 � ��U��  %�b9��� �%1� �`� �P����%�@ �� �!1� ����  ����  <� ��(�H ���k )\F 
�����? ������ 
��� ���5 6�� )et Tarhouni ., 2010al(،  �� ��� %� %��:P %� ��a�� %� 6�� m4 �� 7�89 
���� m4 $%��� �� �1��� %��F j����7�) �g�P�;  �1!	 $�	 ��5�P H��� ��U 5��� $�=���%���� �1��) ?83� �� 7���; 
 � ��U�� %� ?���5�P ��1��5%���� 6� k�  � .  ��;%1`�� 16 ���? Q�F5<1�  $ ��� j��� ?� k Q�F )3 -1 ��� 	 5 -3 ���( ��U 
 � 	 )>���;)  (c�1��\�E��� 	 �� �P %��4 %��? Q�F) ��a��5� ����1��  P�� 5��� ��1��5%���� 	 �����3  � ��H�C �`� %� )�	 ! 1.( _X�  j��� ��1���n t1B1�H�:� ��1C�P5 O�7� ��a�� �%1� �7B�a� )�%� c��	� <� x��	 i�?�=8  $������W c��	� ��  ���1396 (?83� %����%��F ��5 7� 	��;  $�	 �� ���?�P5 Q�F<1�5 @ �� $ �����Q ���(��  6� k�. �     



 ���� �����  �! ����� ������ 	 
��� 
������27  $%���1  87  :��� 1- 7�<= � >�?@A� <	����� B@C�� -./�3'� &0 D.��� %�5� EC��� 
�C�� :���&� F C@��&��  6�� ���?  ��� C�P��  $%��� ���?  ?� k FQ�  
 � ��U  7k1��? ����H��u! UTM �19 X  ��� Y  ;�  Annual grass. Annual  -Astragaluus verus DC. 
forbs 

1  5-3 ��� >���;  474404 3600682 p%r  Astragaluus verus DC. - Annual grass. Annual 
forbs 1  3-1 ���  c�1��  471948 3602743 

Annual grass. Annual  -verus DC. Astragaluus 
forbs  2  3-1 ���  c�1��  468336 3604765 ��G ��8�  Annual  –Astragallus adscendens Boiss& Hausskn 

grass. Annual forbs  1  3-1 ���  c�1��  460668 3607345 
Annual  –Astragallus adscendens Boiss& Hausskn 

grass. Annual forbs  2  5-3 ��� ;�>�� 460353 3605129 
Annual  –Astragallus adscendens Boiss& Hausskn 

grass. Annual forbs  3  5-3 ��� ;�>�� 461263 3605160 $�%��  Annual grass. Annual  -Astragaluus verus DC. 
forbs  1  5-3 ��� ;�>�� 462785 3598703 

Annual Annual grass.  -Astragaluus verus DC. 
forbs  2  5-3 ��� ;�>�� 461724 3600408 

Annual grass. Annual  -Astragaluus verus DC. 
forbs  3  5-3 ��� ;�>�� 461628 3600297 

Annual grass. Annual  -Astragaluus verus DC. 
forbs  4  5-3 ��� ;�>�� 461701 3600212 

Annual Annual grass.  -Astragaluus verus DC. 
forbs  5  3-1 ���  ;�>�� 462748 3598520 

Annual grass. Annual  -Astragaluus verus DC. 
forbs  6  3-1 ���  ;�>�� 462910 3598258     A���4  Annual  –Astragallus adscendens Boiss& Hausskn 

grass. Annual forbs  1  5-3 ��� c�1��  449812 3599331 
Annual  –adscendens Boiss& Hausskn Astragallus 

grass. Annual forbs  2  5-3 ��� c�1��  449645 3599741 
Annual grass. Annual  -Astragaluus verus DC. 

forbs  3  5-3 ��� c�1��  450993 3598405 
Annual grass. Annual  -Astragaluus verus DC. 

forbs  4  5-3 ��� >���;  451078 3597104   %� ��; QP	R@ ��� �� �!1� ���d ��?��$ �F ��� <��
�� Tahmasebi ) ��%�:�P 	2012(  ;�H�C �`� %� �� 5�P%��7� )?k� )���< ?83� ���c �� ?i�3� 	 �i�%� 	 m��k $��'��� ��1�  	�g�P�;  �� �!1� ���:��� ���  fB�e C Q�1@�P�� ��;  b9���Annual Grass -Astragallus �� ���) <� 
]@5�P 4 7������� )
]@ 2×2 ��� (���5 ��1��%����5 <�  b9��� 
���������X��� 	 K	% ��1��5%���� H��^�� - ������3�A $��'���  �.  ��; %1`��_@  <�7���;  $�	 ��	 ��  �� �!1�?i�3� 	  m:��P ���?) � ��� 3  m(�1H �� ?:3������%19 c�1�� 100 ��� �� %� �`� ;�H�C cW ��8� 7���;  ���C )., 2015et alSiahmansour .( _X� �� 	%5 �P ?:3���� 6  
]@5��� ��1��5%���� \�E���  � 	 <� (1^W�
� Q�1@ C�P��   (%� ���!<� !�� Q�1@�) ��	��H� ��1C�P) p�W ?EB 	 o�8�r %����%��F5  ���C. ;��g�P ��%1`�� �%��� �S� �P%����  �� VW��5�P Y1�� <� c��	% <�� $��'���   �)�	 ! 2.(    



88   -./ *&�0 �$�1�. �2�� �3'� ...  :���2- GH�I 5����� :'��J � ���	3&� 0&'� ���� %/  *0�1C�� 0&'� D���  �K517��  5����� :'��J  GH�I L�%  GH�I��  (Simpson,1949)  δ :� VW����13X�  ni : ��1C ���H� �� 7�i 6�  Ni :�� 7� ���H� m4 ��1C�P %� ��1��  � = 1 −� ����� − 1	

��
� − 1	

�

�
�
 �13X���  ��M���%  (Shannon & Weaner,1949)  H :VW�� �1���- 	���  Pi��	��H :� 83��  ��1Ci 6�  Ln :%�>B�n� 89�7�  � = −����	 �ln ��

�

�
�
	 �1���- ���	  Margalef, 1958)(  R :��e5 ��1C5�  S :�� 7� ��1C�P  N :�� 7� m4 ��1C�P %� ��1��  � = � − 1lnN  [B�C%�� 5��e  5%'N ���O��  )Harper, 1999(  E :VW�� P�m  δ� VW�� :��13X�  H :VW�� �1���- 	���  � = 1/�H  ��W�1�:� @�1�  �CH�'�P	  )Koleff, 2003(  Fα  :��>���; %1H	 ��1C S :�� 7� ��1C�P  Bw= (S/��)-1   ���   Q�� R'�.���MC=	3   5	ST.*0�0 ����.��� 5��� D�������	�m %��F5)  <� _@
�!5%	F $����P 9� ����
� ���(��)  ��1� ����� � ���$����P ����1�  �1�<F ��� O	�C1�B14�O1�� )Lilliefors, 1967(  	 ��1� ;>�P _���%�	�P  �1B �1�<F c�1��%1� �%��� %��k ?H�C )Levene, 1960(. 5��� $<� ��C��5  ��� 	 ��U )Q�F %�SF S� 	5�P� VW�� �� �=�F m������P5 Y1�� C�P��) � ���  <� �1�� � � �1�<F� �aW )GLM( 	 %� �%1� 
�'( �� $<� ��5��C  <� $ � %��:�Repeated Measure  . � $��'��� _X� ��%1`�� �%��� ��7�%�� ��1� O]�W� ��;  b9���   P�� 	 Q�F<�  �1�<Ft – ����?��1  ����i� �	 i ��) 95%( $��'���  ���C. �4 ?�� �4L� 6<r 5���  �8���� VW��5�P Y1�� C�P�� 	 B��F�D $����P ������f 6�� <� %�DH�Past ver 3.21 	 25pss ver S $��'���  �.    �����  _@ <� �%��� 	 D�������	�m $����P %� ?���5�P fE��� �%�� 	� B�?3 ��%1�H�A �=�F  � VE��  %� �4  Y1���123 ��1C C�P��  �� b�7��95  	 _�!25  $��1��W ����� �%1���  ?H�C %��k�4 ������f $��1��W5�P Poaceae) Lamiaceae) Astraceae  	Fabaceae �� ������ 17)21) 16 	 12  (%� ������;  m4  (%���1C5�P ������� ��� ��^�W� �1E� �% $ �.?�� $     :�PI� 3	C=�  �%��� 	 �����3 �� 7� ��1C�P5 b�7�� �� �P�A <� 
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������27  $%���1  89  m:�5�P <��3� �:��%�� b89 �	 ! 1 ���� ��� �4 ������; ��1C5�P C�P�� �1!1� %� b9��� Q�F5<1� $ � �� ������ )43% (b�7�� �� ?�H	��?��P) %��B�i�4 ��P?�H1�X��4�P )53% )(?�H1��4�P )10%() ?�H1{t�P )9%( 	 ?�H	���H�P )3% (������f %� $�%5�P  7�5 %��k  �����.    &�2/ 1�.�$� -./�3'� � >�I��� ��F�	  ��:�PI� �&	A�  �	 ! D���� %�	�_��  <� m(�i��ST� ��U )Q�F5  6��  ?� k 	Q�F5<1�  m����� %�SF 	�=�F 	% ��:�� �����  [��E����� ��� �4 �S� �(�� Q�F �� 6�H 	%��� ��1�5��P 	 j��C5�P ��B�3: 	  �B��  �U��7�%�� $�1� ?�� )�	 ! 3.( _@  �1�<F 6���� <�GLM 5��� �%��� ��7�5%�� 
�H]�W� ��; ���P%��5 Q�F5<1�  �1�<F <�  P�� 	t - ����?��1  ����i� �	 i ��)95%(  . � $��'�������d ���� �� P� �4  (%� Q�1@ ��1�5��P %�  �� b9���
 �5�P ��U�� c�1�� 	 >���;  	?� k5�P [��E� Q�F5<1� )1 -3 	 5-3 (��� %� �����3 ��  P�� 
	�'� ��7�5%�� %��� . �g�P�; ������;  Q�1@  (%�j��C5�P  �U �B�� %� b9��� �� 
 � ��U�� c�1�� %� �P 	� ��a�� Q�F 	  P�� $ P��� ��C� .    :��� 3- ST.	5 &��	U%�  3� �#�V��2W. ��F �-./�  :�� � L�0-./�3'� � &�2/ ���$C� � %/ �� :�PI� �&	A�  � Y1��%��  j��C ��B�3:  j��C  �U �B��  \%1H ��B�3:  \%1H �B�� �U  ��1�5��P    F ��D�� P F ��D�� P F ��D�� P F ��D�� P F ��D�� P Q�F  54/9  **013/0  15/8  *023/0  24/1  ns 230/0  34/1  ns 225/0  01/225  **000/0  ��U  69/1  ns 221/0  04/26  **000/0  02/8  **003/0  42/5  *019/0  318/0  ns 458/0  ���  45/0  ns 621/0  11/7  **000/0  72/5  **005/0  69/0  ns 625/0  14/2  ns 078/0  Q�F ×��U  62/1  ns 361/0  26/1  ns 229/0  3/11  **001/0  19/0  ns 758/0  57/0  ns 408/0  Q�F  ×���  54/3  ns 168/0  97/0  ns 462/0  83/0  ns 512/0  75/1  ns 348/0  09/2  ns 102/0  ��U  ×���  54/1  ns 175/0  32/7  **000/0  99/3  *026/0  26/0  ns 723/0  67/0  ns 30/0  Q�F ×��U ×���  57/1  ns 152/0  61/1  ns 413/0  49/1  ns 331/0  79/7  **000/0  87/0  ns 458/0  ** : O]�W���7�%��  la� %�01/0) *: O]�W� ��7�%��  la� %�05/0 )ns :6 � O]�W� ��7�%��     �PI 1- &�0'�% �$�	5= �#&0 %����J� :�PI� �&	A� ��Q 9!��� -./�3'� ���I � <�. ��F� M���Q )Y7� :3-1 �:�� Z :5-3 :��  3� U�-./�3'�(   O	�i e�� p���� ����$ �P� O]�W� %��F5 ��>���; )± 7� O������%� la� %� (5% �� ����.  



90   -./ *&�0 �$�1�. �2�� �3'� ...  �PI 2- &�0'�% �$�	5= �#&0 %����J� :�PI� �&	A� ��Q 9!��� -./�3'� ���I � <�. ��F� ]�'C�   ) :Y7�3 -1  :Z �:��5-3 :��  3� U�-./�3'�(  O	�i e�� p���� ����$ �P� O]�W� %��F5 ��>���; )± 7� O������%� la� %� (5% �� ����.    &�2/ 1�.�$� -./�3'�  �>�I��� ��F�	  ��GH�I��� R'�.  ����d ?� ��1�<F <� $ �F GLM ����  �4 ��� ��ST��  m����(�� Q�F �� 6��� VW��5�P Y1�� �%�� �%1�� ��7�%�� $�1� ?�� )�	 ! 4.( � %� ��;   ��g�P �	 �!�; �S�5���P  m�������Q���F5<1��� ���� ����U 	 ����� )?� ��k Q�F5<1�( .?�� $ � $�%	F _@  �1�<F 6���� <�GLM 5����� ���%��� ����7�5%�� 
���H]�W� ����; �����P%��5 Q�F5<1�  �1�<F <�  P�� 	t -  �����?��1   ���) �	 �i ������i� 95%(  $��'�������C��� . %� ���%��� ����7�5%�� 
�H]�W� ��; ���P%��5 Q�F5<1�  �� b9��� %�  P�� 	 ��U 
 ���  c�1��	   ?� �k Q��F 5<1�� 3 -1   ���� VW��5�P Y1�� ���13X� 	 �1���)  ���e5  [B��C%�� 	 ��W�1�:� %� �����3 ��  P�� ��%19 ��7�5%��  �D�H��Q �����  .?��   :��� 4- ST.	5 &��	U%� �#�V 3� ��2W. �-./ ��F� L�0 � :�� -./�3'� � &�2/ ���$C� � %/ �� GH�I��� Y�C@� R'�.    ��O  GH�I 
'%�I  GH�I ��
'=E�  	CH�'�P�  R'�. �C�  R'% .�&��  F ��D�� P F ��D�� P F ��D�� P F ��D�� P F ��D�� P -./  54/26  **000/0  154/35  **000/0  742/37  **000/0  348/21  **001/0  073/9  **001/0  ��F  095/15  **002/0  040/2  ns 179/0  414/0  ns 532/0  426/3  ns 089/0  097/0  ns 761/0  :��  458/0  ns 511/0  11/0  ns 746/0  722/1  ns 214/0  709/8  *012/0  859/1  ns 198/0  -./ ×��F  613/13  **003/0  016/0  ns 902/0  3/0  ns 865/0  099/5  *032/0  484/3  ns 087/0  -./  ×:��  526/0  ns 482/0  578/0  ns 462/0  837/1  ns 2/0  757/0  ns 401/0  92/4  ns 011/0  ��F  ×:��  549/1  ns 237/0  327/0  ns 578/0  991/0  **000/0  866/0  ns 370/0  474./  ns 504/0  -./ ×��F ×:��  315/8  *014/0  005/0  ns 947/0  497/0  ns 494/0  777/3  ns 076/0  309/0  ns 588/0  ** : O]�W���7�%��  la� %�01/0) * :O]�W� ��7�%��  la� %�05/0 )ns :6 � O]�W� ��7�%��      
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������27  $%���1  91  ����d  ������ P� �4  VW��Y1��  �����a�� Q�F5<1� $ � %� ��P 5�P%���� �%1� �%��� �� h��y��� ��%�� ?� k  Q�F5-3  )�����%19 ��7�5%��  QP�4���H�  .?�� ��8B�� %��%�� 5-3 ���� QP�4 �1!	 �� ����� VW��  ��a�� %� ��� Y1��Q�F5<1�   P�� �� ?83� $ ���; O]�W� ��7�%�� �18� .%� b9��� �� 
 � ��U�� c�1�� 	 ?� k Q�F5<1� 5 -3 � ����D VW��5�P Y1�� �� h��y��� VW�� Y1��  	 �����W�1�:� �DH��Q ��7�5%��   P�� b9��� �� ?83�<� �1W ����  ���� )m:� 4.(        �PI 3- &�0'�% �$�	5= GH�I��� 0&'� �&��� ��Q 9!��� ���I � -./�3'� <�. ��F� M���Q )Y7� :3-1 �:�� Z :5-3 :�� U� 3� -./�3'� (  O	�i e�� p���� ����$ �P� O]�W� %��F5 ��>���; )± 7� O������%� la� %� (5% �� ����.    �PI 4- &�0'�% �$�	5= GH�I��� 0&'� �&��� ��Q 9!��� ���I � -./�3'� <�. ��F� ]�'C� )Y7� :3 -1 �:�� Z :5-3 :�� U� 3� -./�3'� (  O	�i e�� p���� ����$ �P� O]�W� %��F5 ��>���; )± 7� O������%� la� %� (5% �� ����.   �g�P�; ����d �%��� ��7�5%�� O]�W� ��; ���P%��5 Q�F5<1� 	  P�� %� b9��� �� 
 � ��U�� <��� 	 ?� k Q�F5<1� 3 -1 ��� ���� ��� �4 O]�W� ��7�5%�� <� �`� VW��5�P Y1�� ��)�13X� )�1��� ��e5 )[B�C%�� ��W�1�:� 	 Y1�� ��� �1!	 �%��. <� ��1� �%��� ����d �1��� �� ��7�5%�� 
�H]�W� ��; ���P%��5 Q�F5<1� 	 



92   -./ *&�0 �$�1�. �2�� �3'� ...  P�� %� b9��� �� 
 � ��U�� <��� 	 ?� k Q�F5<1� 5 -3 ��� ���� ��� �1!	 �� �DH��Q VW�� Y1�� ���13X� 	 �1��� %� b9��� Q�F5<1� ?83� �� ��a�� ) P�� ��e5 ��1C5� ��� Y1�� 	 %� b9��� Q�F5<1� $ � ?83� ��  P�� QP�4 ��7�5%�� ����� ?�� .�g�P�; ��; b9��� Q�F5<1� $ � 	  P�� <� �`� ��W�1�:� O]�W� ��7�%��5 $ P���  �� )m:� 3.(    ���  ����d ��; QP	R@ ���� ��� �4 �S� '����� $%	�5�P Q�F5<1� �� 
 �5�P ��U�� �� ������ VW��5�P 5��e��1C5�  	��W�1�:� %�LC�S� $�1� ?��. ����d ��; QP	R@ ���� ���%��  <� _@ �4$%	�5�P  [��E� Q�F5<1� )3-1  	5 -3  (���%� 
 �5�P ��U�� )c�1�� 	 >���; (������ VW��5�P  	 �1��� Y1�� ���13X�   P�� ��a�� �� ?83��DH��Q ��7�5%�� ����� ?��. ��; B�i %��  %� �4 ?����:�5�P  ��
 � c�1�� ��U ��U �� ?83�5 >���; ����D �DH��Q ��; VW���P ����� 	 O]�W� ��7���%�� �� ���. ����d ����
�� Heydari )2013� 
���� %� (��� X����  	 ����%�=U ����� �E��%�5  ������ P� �4 Q�F5<1� %� b9��� �� 
 � ��U�� >���; 	 A8� f!1� �DH��Q ��7�%�� VW��5�P Y1�� ��)�13X� �1��� 	 ��W�1�:� $ �) %��B�i�4 ��e5 ��1C5� _@ <� Q�F5<1� ?�� ��U5 >���; ?83� ��  P�� QP�4 ��7�5%�� ��� �� �4 ?�� ������d  ;�� QP	R@ ��1E�P� �%��. �������; �DH��Q Y1�� ��1C5� _@ <� Q�F5<1� �% �� �!1� �� �7��[ Y1�� ��1C5� �U�; ����1� ���� �1�� �4 Y1�� ��1C5� <� 	� �'B��  	 ��e��W�1�:� :���m ?�� $ �) ��5%19 �4�� �DH��Q ��e  �� 7�)��1C�P ( 	 ��W�1�:� <1�)�
 ���H� ��1C�P (Y1�� ��1C5� _@ <� Q�F5<1� ����� ���1�.  <���1� �� �!1� �� ���:� ����� Q�F5<1�5�P 6���� $ � %� ��a�� �%1� �7B�a� %� ��; QP	R@) |%�W <� m^H  �% ��7H ��1C5�P 7���� 6���� $ � ?��) �� �`� �� �% ��; m��� ��D �� ��1� %� �DH��Q ������ VW��5�P Y1�� 	 ��e5 ��1C5� b9��� Q�F5<1� $ � �T%�LC��S  ���. ����d ����
��  c�1� $ � 6����Deak 	 ) ��%�:�P2014 (���� �� �4 �4 �S� Q�F5<1� �� Q�1@ C�P��  \�1W m^H %�f!1� �DH��Q  Y1�� 	 ��e ��1C5� �����C 	 _:7� Y1k	 Q�F5<1� %� m^H  �% f!1� QP�4 Y1�� ��1C5� ���1� � �4��  ����d  ;�� ����b � %��; �%1� �� ���. ����d  ;��QP	R@ ���>�� ��; ?�� �4 %� ��%�� ��U5 c�1�� �� ?� k Q�F5<1� 3-1 )��� VW��5�P Y1�� ��)�13X� ��e5 ��1C5� 	 VW�� ��W�1�:� ?83� ��  P�� �DH��Q ��7�%�� ����� ?��) B	� VW�� Y1�� �1��� �� �1!	 �DH��Q ?83� ��  P�� %� ��a�� Q�F5<1� $ � �%��5 
	�'� ��7�5%��  ��. �� j��� ����d ?� �$ �F %� ��; QP	R@ ������ VW�� ��W�1�:� %� ?� k5�P 3 -1 ��� _@ <� Y1k	 Q�F %� �P 	� 
 � ��U�� c�1�� 	 >���; ?83� ��  P�� �DH��Q ��7�5%�� ����� ?��)  �� �1!	 �:��� ������ VW�� ��W�1�:� %� ?� k 5 -3 ��� _@ <� Y1k	 Q�F %� �P 	� 
 � ��U�� ?83� ��  P�� 
	�'� ��7�5%�� ?�� �. ����d ����
��  c�1� $ � 6���� Naghipour )2016(  	eRafie  	��%�:�P )4201( � %��; �%1� ��� ���d ��; ��1E�P QP	R@� .�%�� 6�>�P Y1k	 Q�F5<1� %� Q�1@ C�P�� )
���� Q�F �%��5 %��H% x��83� e�� ��E���� $�1�) �������; ����� ��1C�P �% �	 � h��y��� �� ��<1� 	 f!1� �DH��Q ��W�1�:� �����C )Collins & Smith, 2006(. �DH��Q ��W�1�:�  $%	� <� _@Q�F5<1� �% ����1� �� QP�4 ���	��H ��1C5�P ��1�5� ��	�$R �1C�P 	 �DH��Q n=� � �C��� 	 ;=@��C�� �B�� �U %� Q�1@ �P��C ��D ?83� ��� .��; C���P� %� 
%1( i���5 $%��	� �=�F _@ <� Q�F5<1� e 
%1( �����3���n  z���QP�4 ��W�1�:� 	 Y1�� �� ���C.  ;������� �`� ���� �% �:� <� r��m 6 � ��7�%�� ��1�  VW����W�1�:�  %�?� k5�P 5 -3 ��� ?�� ��%�� 
 � ��U�� c�1�� 	 >���; �� B��m i��h� $%��	� 	 ?�C<�� ��1C5�P �F�f ��$  �� Q�1@ C�P�� ��a��  ���.  Y1�� �`� <���1C5� ��D ������; 
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������27  $%���1  93  ����D Y1�� %� ��:�5�P �%��5 ��U5 c�1�� )Q�F5<1� 	  P�� ( P���$  � .) �8���=9 
������ d����2013 	 ( Carilla ) ��%�:�P 	2011�� ���� (%��� �4  %� 
��1! C�P�� �4 ��3:5 C���P� VE�� �� 
% k ���k%� <���5 %1wi  �%�� 	 $<�!� %1wi ��1C5�P ���> �% ��� �P�) Y1�� ��1C5� QP�4 �� ��� .��U5 c�1�� i�
���1 ��U $ ��4 
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Abstrac      The aim of this study was to investigate the combined effect of fire and grazing on the characteristics of plant diversity indices in the semi-steppe rangelands of Chaharmahal and Bakhtiari province. Therefore, 16 sites were selected with different periods of fire and grazing intensity, and 18 quadrats along transects at each site were determined and then a systematic-random sampling method was performed. Then, species diversity and Beta diversity indices were calculated. To determine the effects of fire, grazing, year, and their interactions on the diversity indices, the General Linear Model (GML), and to determine the significant effect between the fire site and control (no fire) site the method of T- Test were used. The results showed that in areas with moderate grazing intensity with different periods of fire, Simpson, Shannon, and richness diveristy indices increased compared to control areas. However, the beta diversity decreased. In areas with high grazing and different periods of fire, Simpson and Shannon diversity indices increased compared to control, and in areas with 1-3 and 3-5 years fire, species richness increased and decreased, respectively. Also, in different periods of fire, the beta diversity decreased compared to control. Despite the revival of some plant species in fire-affected areas over the time, their percentage significantly decreased under grazing intensities compared to control, and the highest percentage of perennial grass cover in different periods of fire was observed in medium garzing areas. After a fire in a semi-steppe rangeland, proper management of the rangeland can increase the quality of usable forage and provide species richness.  
Keywords: Fire, Species richness, Interaction, Charmahal- Bakhtiari.    


