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���� d�4A��.  �2!	Q�4�9�O�� o?� �5� ��C�E  �� o?�) � � �:W` �:W`�k ��4�!�� ( 6�������2�)  \o� ��29�O8 Ahlner(Savicz) i Caloplaca tomini 	Collema Ach. (Sw.)  xtena  %��
��� >)  A��?^�[� =����� j %� 
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��2! %�  �k ��O�� �	E�8  lO�5 �� ���.  ��29�O8 V� 	 Q�4�9 	 $]G��5�� �� j�C�E ���= �2< %� �� ��2� ��bG�� 	 %�]�� ��2��� =%� %����� 7�27Y�   �	% V����25� ��� � ��?��� 	 d�4��� %��` $��'��� �%2� �E A 9� .��Tavili )2004() ��	��H� ��29�O8  Q�4�9Collema  	
Endocarpon ` $�` 
���� %� �5)���	��H �� ���4�9 ����� �� ( �%�� �2!	 �� �� A;4� �%� ���29�O  A��?^ � =���� A �25� �E �� %��H 	 j�������d�4  .A�� ��4���Eldridge 	 ) ��%�?�O2000() ��]  %2a^Q�4�9�O8  �� i�:��y�!�O8 

Heterodea) toparmeliahXan  	Chondropsis  �% ���� $ �O��� >��B d�4�P2@25� %� � �� $���O D2�W� 	 >  ����� j���� A�����.   ��;@�rt�� �� �(2bG��5 �� 5 	�'� 9� �	E ��O�8 � =��B �7��O ��8  %2a^Q�4�9�O  %� �25�� .A�� d�4Belanp ) ��%�?�O 	2003()  ��2� ��w�� � A;4��%2?�^�� %� ]�% ��9 ��� �	E ��O�8 �%�� i<��� %�8 ��� %� �% Q�4�9 	 $]G� Q�4�9 	 $]G �	 � i<��� �� �4�?� @���^� \�� =�� 	 �� �(��� DN!��9 ���@�� ��O��  �5} :�! �� Q�4�9 	 $]G �2!	 . ��2���% ��%2��! A� A�%� 	 ]  F�G�r~� ) A��Yeates, 1979 ;Steinburger, 1991 .( ��  �!2�rt� ��� � l�5��B �� �W��� 	 ����� � ��(2bG Q�4�9�O) �(� T O� �� �:@�W� U����V�  �	% ����=%�  X2�� Q�4�9�O A�� ��� �2< %� ����Y Z��[� 8�O%��H %�. ���� � U���C� )Q�4�9 X2�� ����V� ���� �� U��g�O � . �  O�2G �H�:� ��W�� %� ����Y    
 ����
���  ����0� �/+� ��0&�  �����C� ���)6� �2�!�U��� l[�  %� 
`�	150 5����2�8 ��C'(� ����� .A�� �4O25 
����8 �%�� ��W��8 :`2�� AH��V!����  �34  �31 � �� 21  �31 @���� 	  �31  �51 � �� 15  �51 `���  \?�) A��1 .( \bH ���@ �� 6���� 
��� $�C�%����8  �`n�� 
���� q]! �� �5 $�2�$2��  U�� =� 8�����  
���$�C�%����8 ���2�.  %� �:@�W� �%2� $�	 ��� ��W�� > ���4O25� �`� ���� d��� $ � 
`�	 >�G) A��Karimi, 1987� .(�7���@�� %��^ �!%� U� ���12 ���� �!%�� 	 ���7 9 �%�� x�2��� @��� ���480 ���� .A�� �����9 �%�� ��]�  %� � �2bH ��O =� ���4�= \bH� ��O =� ���4��� \bH 	 ���5 ���  .A��6�9��U�  $%	� .A�� 8� $�� U������ 	 ��� ��� $�� �	 ^ ��W�� �� �;[�5 .A�� ��� =� $�� �%�� ��W��8  �� F�G ) x�2�� �� d5 i��60 -40 ��������)(  �� x�2�� AH�� 7���� 	 U�= F�G >OE ��]� i�� �� vW� =� 	 $�2� �� �]H��� l��. ��  >���29 y�! =� Astragalus 	  ��29
taDaphne macrona ���5 %2<�  ��W�� 6��� %�$ �5��B ��  	 H M	% ���� ���]��2�2�) ���8 ��  ��b�G� �2G �� �% �� �O� );Moradi, 2007 ;., 2014et alBorhani  Dehdari 4;., 201et al.(  
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�  ?��-  @�/��+��/���)� � %��%��� c�B �:@�W� U�^��< 2�  �	 !)  �1 ) Moradi, 2016 .(�O %�� M	% �� �O2�%��� =� >H��b�� ������4�:h	 �� �!2� �� >�H��92B2� A�  )��W�� l�2B 9�O�� H��V! �C! 	���� )4  A?4����100 ���8  ���4� ��9��(� AC! %�CY �� ��� %�)  � H��V!����.( %� �O �2<  �� :� =� $��'��� �� A?4����10 ) 2�%�2� nB625/0 �����:������� )25×25) (Bonham, 1989 Moradi & 3;shmati, 201He A;r 	 A����� �� 6� `� (Q�4�9�O ��9��� :� . 8 ��29 =��O8 ) Q�4�97  =� $��'��� �� (�%2� �5��O 8 C���� :� 	 6���� %2�5 %� $ � �8 )9 � (�%2�� �� ] ) %2�5 =� u%�G$�7�����O8 @���� 	 U� �� 	 ���%� (29�? %�?�O8 ����� �������� . � �  ��Y %��H c�B�� ��� ��2���) %��1 )5/1 )2 )5/2  	3 ���  ^�	�  %� ��� %�CY  � �� (%��?O %�������O8  � ����� %��?� �� �� Z��[�  )�O2�%��� �^��< ���;�) (A�� ����Y 8�O%��H. �� TN^ %2f���r�8�O i���)  � ���   � ����5 ��4?� �������O ��Y 	 $ � _�`8  %� 6���C�E  �� 6����� ��� =� .%��� %� x�H 6	�:��� d��B 2�  D�[��� 6%�CY �� �	� ��� =� �5 �2� _�` A�� \;` ��� 	� �5  �@�2�� %2( ��� ��Y %��H A���� .AH�9 %��`  	 %2a^ %2a^ 6 � Q�4�9�O � ��O %�� U��A��O  %�CY  � %�  	 A;r ����:@�W� ��9 �.  - )�A��� 8�� *+��  � �:@�W� �� �!2� ����� � @	��)� 5��� ��9 j$�C���%���� ���` ��e�)  �'�29 =� m�� �� ��W����?�� (�.A�� $ � \ �O %� ��;@�>�  =���9�O A�7�� �� :�%���8 �� ]�	� �� ]� $e �� �5 A��� �2!	) l52�! ��2��l�Bl�B �� $ ���Q�OE(  $��'��� ��9�� � ������� .���;� U8 :� 	 D�[�����P% U� d �Nk�� �) $���  �'�29 j4^ �� 6��� 6���� (l �.     
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��� ������26  $%���4  945   B��C1- /�&9D��+� !�3 ����0� � B����  ��� 2�%��� �	� ��� 6	� ��� 62� ��� 6%�CY ��� 1 A^����� ��Y ��Y ��Y 2 A^����� ��Y A^����� A^����� 3 A^����� ��Y ��Y A^����� 4 A^����� ��Y A^����� ��Y 5 ��Y ��Y ��Y ��Y  E- 
F,D��G,��/��H 1�  �� ��� X2�� �;���� %2f��RG���O8  $��'��� 8���= ���2� .Hill )1973() .��5 �H�:� �% RG�� 8�� :�  U�� RG���O  ��4'�62��G����  ���� �� A;4� 8��C� RG���O8  �{�%� X2���� �����. ��� X2��8  U�� �5���	  A'!	%$�7��8�O 6�� x��� %� >�P2@25� %�]H�PAST  j�5�� �� ���;� �5���	 ��� X2�� . � 6������29�8 )�W��% 1 (  �;�������2� )Whittaker, 1972.(     �W��%)1(    �E %� �5 )wB�5���	 ��� X2�� RG�� :  8� � ����� ��)  U��0  ��1 )(S:  \5 �� :���29�O8  )$�7��	% 	� %� �2!2�a:  �� :� U�7������29�O  	� %�$�7��	%.  \�����O8 %��E8 $����O  ��$��'��� 6�� =��O%�]H�8 %��E8 2.17PAST )Paleontological Statics Software Package for Education and Data Analysis ( 	 22SPSS )Statistical Package for the Social Science( 6���� 6�� =� . �%�]H� PAST ���8 5�� 	 X2�� �;����� j ��29�8) 6�� =� %�]H�SPSS ���8 C����2�� �)�O%  �;���� ��9%� �2 U��Q�4�9 X2�� ��V��  Z��[� 8�O%��H 	  ����Y. � $��'���   �����   �:@�W� �%2� ��W�� %�16 ��29  	 $ O��� Q�4�9 ������� ��9� �	 !)  2  \?� 	2.(      1−=
a
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wβ



946   %&'�( ���) *+&, 	����-,.../� ��  B��C2- ��+(��� �9�&3 � !����� %&'�(�D ����0� �/+� ��0&� /� !�3  �%�Z  ��� 6���  1 Acarospora fuscata (Nyl.) Th. Fr.- Siliceous 2 Acarospora cervina A. Massal.-Siliceous. 3 Acrocordia gemmata (Ach.) A. Massal. 4 Aspicilia cinerea (L.) Körb. -Calcareous 5 Caloplaca biatorina (A. Massal.) J. Seteiner-Calcareous 6 Caloplaca decipiens (Arnold.) Blomb. & Forssell 7 Caloplaca cirrochroa (Ach.) Th. Fr.-Calcareous 8 Caloplaca flavovirescens (Wulfen) Dalla Torre & Sarnth. 9 Diploschistes scruposus (Schreb.) Norman 10 Diploschistes actinostomus (Ach.) Zahlbr. 11 Glypholecia scabra (Pers.) Müll. Arg. 12 Normandina pulchella (Borrer.) Nyl. 13 Peltula euploca (Ach.) Poelt 14 Phaeorrhiza sareptana (Tomin.) H. Mayrhofer & Poelt 15 Physcia caesia (Hoffm.) Hampe ex Fürnr. 16 Tephromela atra (Huds.) Hafellner   1232-  I� �����, �D+J,���;�KD %&'�(��� ����0� �/+� ��0&�  (b) Caloplaca flavovirescens (Wulfen) Dalla Torre & Sarnth., (c) Diploschistes scruposus (Schreb.) Norman, (d) Diploschistes 
actinostomus (Ach.) Zahlbr., (e) Tephromela atra (Huds.) Hafellner, (f) Acarospora cervina A. Massal., (g), (h) Acarospora fuscata (Nyl.) Th. Fr., (i) Caloplaca biatorina (A. Massal.) J., (j), (k)Caloplaca decipiens (Arnold.) Blomb. & Forssell, (l) Caloplaca 
cirrochroa (Ach.) Th. Fr., (m) Caloplaca flavovirescens (Wulfen) Dalla Torre & Sarnth. 
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��� ������26  $%���4  947  ��� �� �!2� �����9% =� \(�^ c�)�	� 82�%��� %� �2 �C�� ��Y %��H ����� ���� ���  ^�	 ��� %��?O %�) V��� �� 	�9e�  Q�4�9 X2���W��% �:��8%��  ����^� vW� %� �� =� ���95  �	 !) A�� ����� ��� �2< %�  (%�3.(   �� )6	� 82�%��� %� �2���9% =� \(�^ c���� �� �!2� �� ����Y %��H �����5/2  X2�� ����V� )%��?O %� ����  ^�	 Q�4�9�W��%  �WG��k�:�� )d��B ����Y %��H %� 	 %���W��%  d���4� �WG�:�� �	 !) A�� ����� ��� �2< %� 8%��4.(  ��� �� �!2� �����9% =� \(�^ c���� %� �2)62� 82�% V��� 62� 	 6	� )�	� ����Y %��H %� Q�4�9 X2�� ���W��% �:��%�� WG��k� � ����^� vW� %�� =� ���95   (%�  �	 !) A�� ����� ��� �2< %�5.(     B��C3- -,�� *+&, 	��%&'�(�� (��')�� ��-��)  /��:�
���� 8�� ?��A�/�L(� /�&9 /� (1��'� ��-��)D+� B��  6�� ��]��%�N98 ���  ^�	)� (%��?O %�  ��A�9�� ��]NB��8 P2@25��?� ) 
���y) )( (%� )0.5±(  ��V� ��]��;� ����) $ � U2R(  �@��:� ��2���9%  P-value ����� $�;��� 1  75/0  y=0.05x+2.33  329/0  20/0±  5/1  77/0  y=-0.015x+3  330/0  21/0±  2  75/0  y=0.04x+2.85  329/0  20/0±  5/2  75/0  y=-0.015x+2.1  329/0  20/0±  3  75/0  y=0.01x+1.39  *050/0  20/0±  * :�:��%��8  ����^� vW� %�95  � (%�** :�:��%��8  ����^� vW� %�99  (%�    B��C4- -,�� *+&, 	��%&'�(�� (��')�� ��-��)  /��:�
���� 8�� ?��A�/�L(� /�&9 /� (1��'� ��-��)D+� 8��  6�� ��]��%�N98 ���  ^�	)� (%��?O %�  ��A�9�� ��]NB��8 P2@25��?� ) 
���y) )( (%� )0.5±(    ��V� ��]��;� ����) $ � U2R(  �@��:� ��2���9%  P-value ����� $�;��� 1  75/0  y=0.01x+2.82  329/0  20/0±  5/1  75/0  y=0.05x+2.33  329/0  20/0±  2  75/0  y=0.025x+2.11  329/0  20/0±  5/2  1  +0.08x+2.1220.02x-y=  **030/0  05/0±  3  92/0  y=58.8x+25.5  **038/0  10/0±  * :�:��%��8  ����^� vW� %�95  � (%�** :�:��%��8  ����^� vW� %�99  (%�     B��C5- -,�� *+&, 	��%&'�(�� (��')�� ��-��)  /��:�
���� 8�� ?��A�/�L(� /�&9 /� (1��'� ��-��)D8+9 �+  6�� ��]��%�N98 ���  ^�	)� (%��?O %�  ��A�9�� ��]NB��8 P2@25��?� ) 
���y) )( (%� )0.5±(    ��V� ��]��;� ����) $ � U2R(  �@��:� ��2���9%  P-value ����� $�;��� 1  1  0.015x+2.5-2y=0.005x  *050/0  05/0±  5/1  1  0.015x+2.6-2y=0.005x  **038/0  05/0±  2  1  0.03x+1.8-2y=0.01x  **038/0  05/0±  5/2  75/0  y=0.01x+2.09  329/0  20/0±  3  75/0  y=0.005x+1.91  091/0  20/0±  * :�:��%��8  ����^� vW� %�95  � (%�** :�:��%��8  ����^� vW� %�99  (%�  
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���� 8�� ?��A�/�L(� /�&9 /� (1��'� ��-��)D+� 8/�;P  6�� ��]��%�N98 ���  ^�	)� (%��?O %�  ��A�9�� ��]NB��8 P2@25��?� ) 
���y) )( (%� )0.5±(    ��V� ��]��;� ����) $ � U2R(  �@��:� ��2���9%  value-P ����� $�;��� 1  61/0  y=0.008Ln(x)+2.37  300/0  35/0±  5/1  75/0  y=0.005x+2.42  329/0  20/0±  2  75/0  y=0.005x+2.2  329/0  20/0±  5/2  75/0  y=0.005x+1.21  329/0  20/0±  3  75/0  y=0.01x+2  329/0  20/0±    B��C7- -,�� 	�� *+&,%&'�(�� (��')�� ��-��)  /��:�
���� 8�� ?��A�/�L(�  (1��'� ��-��)/�&9 /�D+� RF&S  (%��?O %� ����  ^�	) 8%�N96�� ��]�� ��A�9�� ��]NB��8 P2@25��?� ) 
���y) )( (%� )0.5±(   ��V� ��]��;� ����) $ � U2R(  ��2���9% �@��:� P-value  $�;��� 1 0/75 y=0.01x+1.54 0/329 ±0/20 1/5 0/75 y=0.005x+1.35 0/329 ±0/20 2 1 y=0.005x2-0.015x+1.94 0/030** ±0/05 2/5 0/61 y=0.008Ln(x)+1.92 0/329 ±0/33 3 0/75 y=0.005x+1.62 0/329 ±0/20 *: �:��%��8  ����^� vW� %�95  (%� �**: �:��%��8  ����^� vW� %�99  (%�  
 ���   l��]H� �� A�� u������ \��` c���� =� �5%2W���OZ��[� 8�O2�%��� %� ����Y%��H)  X2��Q�4�9�O  ����V�  �C!2� \��` �%.�%�� A;o� %2( �� %� ��!� �r�8 %����2�	� 8 6	� 	)  $ O������2� �5 �� X2�� ��] Q�4�9�O ��$e�	  ����  ^�	 �� ����Y %��H ����� �r� %�  %��?O %��2:(  �	%8 ) ��H�9 �2G ��P<0.05 A�� (  �	 !)3 .( U������� �f� ���� �% ����� U� ��Y F2� =�8  .A�� 6��Tang ) ��%�?�O 	2012� (�� ]� �� �5  ���5 X2�� B %� ���� �]H�� l7�'�E�8�O ���W�  � 	����� �]H�� l ��� . ��Q�4�9�O o?� �� $	n��4�! �� �%��8 o?�� � k�4�!�� ��Y 6���� �� 	  ��4O dO8  �� %��H �	%	 	 6�� �C�E �25 7@ 	 ���� �r� %�� �?� )6��o?� 	 $ � �?�� � �� ����. �O��]H� j!2� X2h2� U� X2�� l�C�E ��9� $  .A��Eldridge  	Tozer )1997() ��� ]� %�  ��2�� �� �^�@2� A��Y%�` l[� %� x�H Q�4�9 \o� �  6����
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Abstract       Nowadays, biological crusts, including lichens, are used as a living biological indexes. The Main objective of this study is evaluation of lichen diversity trends at differences grazing intensity in the mountain rangelands of Semorom in Isfahan province. The lichen diversity is dependent variable and grazing intensity (consists of 5 stoking rate 1, 1.5, 2, 2.5 and 3 animal unit per hectare) considerd as independent variable. Each stoking rate studied along 4 years by implementing 5 management scenarios (grazing and ungrazing alternatively and consecutively). The presence and absence of lichens was performed by random sampling method using transects and sampling units. The lichen diversity analyzed by PAST software and the relationship between variables was calculated by SPSS. The result showed that the lichens diversity is a good indicates of pressure on rangeland ecosystems. In management of rangeland ecosystems, lichen diversity can be used as an ecological indicator for rangeland ecosystems under pressure or non-pressure. Also, the best grazing management scenario for this area is suggested based on the variation of lichen diversity, alternating grazing scenario (every one year between grazing and resting depending on rangeland status and range method).  
Keywords: Rangeland, lichen, grazing pressure, scenario.     


