
  ����� ���	� 
����  ������� 	�
� ����   ������������� ����� � ����� ��������  ���� ���� � �
���� �������  !�"�  ����� ��	
  
  ����� ������ 	 
��� ����������� ������ 	 
��� ������     ���26��	
 �� 4 ������� 1398   ����� ���	
77 ����� ��	
�  ����� ��	
� ����
� ���� � ���� ��	��� ���� �� �
�� ������� 	������ 	���
 ��   ................................ ................................ ................................ .................  787  �
�#$��� %�&'����(�� )�*� +,�%�-.� )�� ���/ ��% �0� ��#1�  ����� ����2�
�/ �� �� �
�� �
 34�560��2 �1��-�� 1� 7�� ��8� SWOT  �AHP ���� 9%�#%)/(	
�#� 	���
 :   ................................ ................................ ..  800  #6��>�� %
�?��*�@ )�A�� #����5&�� )� -��,�B�#�
 )�C 'B��81
/ 9�#? ��#$� ���(  ����� ���
03���/ �� �� �DE� C�
�B0�03  7�� �
 *��5��
 �� 
�FAHP �-B �
�� ��0�/ G��H 	���
 ................................ ................................ ............................  809  ��� 86 �>��#$��8�	� J6 ��� %
����   ��
0��� 
��1�0 ����J.�/ �0�J� ���H ��.� ��0K ���/ L�M   ................................ ................................ ................................ ................................ ................................ .  824  8?� *���� 1 ��@�H )*��
�%���
��M P4�1 )/6�� �J6 )���( ����M ����H ��  ��#.� 3M��@0� H �DE� C�
�B��0H
����) H
���(�� 1�M �� Q�� ������� ���� 9���&�)/%��J��1 �
�� :� #%�)� ���
�C(   ................................ ............................  838  �#��� �
�? )��ST��U ��
/ B�#�
 ��C @�
�/V1�1   ��
0��� *�
���/ ,�5�  *��W��OLI #A �� 3������ ��% 3��A> XM�@/ �0������/ � Y,����%���� )AOT���� 9���&� (/ 3@� :0��   ................................ ....  855  ��
�� @��
�/��T 	
�M
 �#$� )���8#6 )��>�� �����H  K2A% ����� �  1[ �� C�
� ��8\���� � 9��� 	�H�, �
�M� �� �DE� C�
�B�� P1 K+% ��	��J1�( ��-H   ................................ ................................ ................................ ............................  868  ����� 9#,�H�	�2� )�9� 5&��^J% �>� 9%�#� � CU
/*�
�   ���� %�$?� 7��
� 9%����/ 
�F ����/ �� �
_% ��5���/  �
�� ���0T`� H 7�� 9� 	����� (9\
�) 	���'� ��B�5�
��
��8#'/   ................................ ...................  887 � �>��*������H �#$� )�a��� )�*� +,�%� 'M P��� ��95*�
�  � �� b�T K+%��� �(0�
�/ L�M 	�#�M�� � 9%
�1�M��/ ���� 	��J'� 	���
 ................................ ................................ ................................ ................................ .........  904  B�#�
�C @�
�/ J6 )V1�1�� c�>��#6 )�� %�d��.% B )�M���T�J� �5�?/ #�H� �@ Ce5�
��
 �05�	�    �D
�����#/ �$ � f
�M 3J2@ �� g'�A�0d 9%
�?%�� �� �h�0� ��*� )Dracocephalum kotschyi Boiss(   ................................ ................................ ................  918  #�6 ��%�.���#U �>��#$� )/ �( �0�J %�M�*�
�  ) ���T ��8@ 9%�� �
�+��
 ^���� 7�� � C�HTrifolium pratense L.S��
 �
�� �� (� 	
��%���   ................................ ................................ ................................ ......  932  jk ����H0� H �#$� ��a�   ����
� ��� Q��/ ��J'���@ �� ����/ 
�F g'�A�/ �J��1 �
�� �� l
�/ #��l� ................................ ................................ ................................ .........................  941  �
�� 9�
 ��B/'��`\ )� �#-6� �
 ��� %�+�� �#6
�  D[�� ����1/��/ ����-1 � ��� )Cm�?/ 'T
 ��P � ��0�_���/ H��02� @ ��#���0 
 	���
 �� L�M0l`   ................................ ................................ ...........................  953   9#,�H��1� ���� ���J� ���   '$�C B�#�?
 ���M�� � K+%� '$� �
��2��
 ��� �� ������0�03 �� 3@� fk �����0�   ................................ ................................ ................................ .......................  971  ��0P �.� )�����/ %���T�'B )��>� l�+�%�� J6 �6
��
�8B ������0�  1�5�3 ��� 9%�� 9� 9H�'B� Poa bulbosa )Trifolium repens  �Astragalus gossypinus j����H g'�A� C6
�� ��02� 5� f
�� �
���� 	����� 	���
 )��?���986  ��0P �.@/'B )� �k0��(� #6 ���>�� �
�$��  ��
0��� 7����/ *�
���1/ ����� ���k ��*� 9�.( �����/ ���� 9���&�) CJ� Q�T� �&M/*�T 9>�6 :(l�T   ................................ ................................ .....................  1003  �.�/ -���/� )�*�*�c�� ���1���
�/ 'B �� 'eH
�  ����� D[�� XM�@ �� *��?��/ S��
 �
�� 3�`�� % ��9#S��
�   ................................ ................................ ................................ ................................ ..........................  1020  ��JM PnB
/ -���/  �
���#�H
�@ �J$� �  D[�� '( �� G� �
�o�%�%��# B����� ��0� �1k0'�d U��M ����� 9%
�?%��  9%�� �� �@� �Nitraria schoberi  �Halothamnus glaucus   ........................  1032  #��
� J6���T��U �#6
 )���( @ ���# %��2  9+8,���/ �@0m�J� 
�� �
��0	� ���? 	��
�M� 
��/ 
�F/ F�'� ��5����   ................................ ................................ ................................ ................................ .........  1042  �
��� ����H/J6 )�� %
��
� � ��� �
�? �81
/  ����� �'� *�o �%�% �D
�l� 9%
�? ��%�� M�� �� �0�_���/ H�H�����0j���02� 98�( 	��
/ )Astragalus gossypi...............  1055  %�+�� �>�� ��'���         MS 3-1 p�$� �� ( nus Fisher.



 
�M l�% 9�    90�-%  �#'B	
�0
 	����� � ��� ��+�+$  J�E� :�����
 ^6�U9  ��-1 �
�� � �.'m�? ��+�+$  :q�rJ� �0�� �'�'? q��B (��-1 �
�� � �.'m�? ��+�+$ 9J�E� )����
) :������ �6�� �J6(��-1 �
�� � �.'m�? ��+�+$ 9J�E� )���-%
�) ��(                :$��� ��%� ��
&' �%(� ��!)  ���� ���� � �
���� �������  !��� ����	�*�   :$+	 ��*�����%,) �-'  ��
&' �%(� ��!) :$!���( ��*����  $�.�( /%�0� � ���(� $1�� 2�3 :$�4 5��1���   �&':�� $(���� /%�,)  ����*(  *�,� ��+	 :$&63  ��7�8!(9'   $�4 �:�(:;�< =�>0� ?���$,�,�   :��@��,1 300 %��  ;�< �6�� C��� :D2. � :E&�� ������4 � =��F $(���36468452 -071      ������� ��	
)���� ���� �	��� ��(:  �%,) E!) �������� ! ��"#$�� �  $'�>*O �P�%,��  �%& ��"#$�� ������  $(�� E�!)  ��� ! ��"#$�� ������   $Q���/	��R�  �'#( )!��� * � �"+� ,�-�-.! /��0� ���&�����  �%R�� $(�*!S�+ �'�(  �%& ����� �1�23 )4�+� * 5��*�#( ,�-�-.! %(�� ����#$��  $(�,�T =�
+	�4 �'#( )!��� * � �"+� ,�-�-.! /��0� ������   ��&0� %,��  ��� ! ��"#$�� ������  =�!) E!�� %�����U) /	�   ����#$���'#( )!��� * � �"+� ,�-�-.! /��0�  $V�1��!O %,��  �'#( )!��� * � �"+� ,�-�-.! /��0� ����#$��  W�,�%�� ��O E�%3E�%3  �� 67� ��1+7 ��"#$�� ������  $)�� E!)��T   �'#( )!��� * � �"+� ,�-�-.! /��0� ����#$��  =2S���+�*V� �P�  ��� ! ��"#$�� ������  X��1 	��4/	�  ��� ! ��"#$�� ����#$��  $+�
� �R� $�F  ��� ! ��"#$�� ������  �� ��8� ,9�-� :&��&* * �� �� /&�&�.! ,;�<.�
�4  �	$ ���� >#?�4 �@���� ,9�-�.�'
  .>�� )$��A4 BC�� �(D �4 /&�#$ �&*�E! * F@�G� H-$   /?�4 H�	I! :K���
� L*�./�8� �$�#$ /4 �M N���� * K���
�  >��'C��  ���� ! :�$�#$ ������M ��� ! – �O�( ��*�C ��I���� 
 K� 
 *�� ����M ��4��C �� 
 �5���'? ��'�4 P�4 ���+#<��? ���  :���� �( ����&�1311114968� Q*�+7 ���� 116-13185/��0� � ,�-�-.! � �"+� * )!��� ��'#(  /&�#$,�-�-.! �	�T  ���� Q*�+7  ����&� ��4��4 * )!��116-13185U6�! � :5-44787282� ��"$�*�
	��� ����    وبسايت مجله: ijrdr@areeo.ac.ir   ac.ir-WWW.rifr  ijrdr.rifr-ac.orgپست الكترونيك:     44787216: �� ���� ���� �� 27/2910/3 ��
�� 22/1/1384  � �� ! "� #$%�& �
�'� '�   �(
) *
��+,���� - ���	
� ..�� 	)%�� .,��
�$"���� �-�@/  .باشدمي (Impact factor=IF)داراي ضريب تآثير  (ISC)اين مجله در پايگاه استنادي علوم جهان اسلام   ( ���IV >&�� �� /�8� U&� 5�<��$��+&� CABI Publishing  /4�$�#$ :>�� /�W�? ���X �&�  
www. Cabi - Publishing. org 



 ^��&� 3��.H    ����� ��	
� ����
� ���� � ���� ��	��� ���� �� �
�� ������� 	������ 	���
 ��   ................................ ................................ ................................ .................  787  �
�#$��� %�&'����(�� )�*� +,�%�-.� )�� ���/ ��% �0� ��#1�  ����� ����2�
�/ �� �� �
�� �
 34�560��2 �1��-�� 1� 7�� ��8� SWOT  �AHP ���� 9%�#%)/(	
�#� 	���
 :   ................................ ................................ ..  800  #6��>�� %
�?��*�@ )�A�� #����5&�� )� -��,�B�#�
 )�C 'B��81
/ 9�#? ��#$� ���(  ����� ���
03���/ �� �� �DE� C�
�B0�03  7�� �
 *��5��
 �� 
�FAHP �-B �
�� ��0�/ G��H 	���
 ................................ ................................ ............................  809  ��� 86 �>��#$��8�	� J6 ��� %
����   ��
0��� 
��1�0 ����J.�/ �0�J� ���H ��.� ��0K ���/ L�M   ................................ ................................ ................................ ................................ ................................ .  824  8?� *���� 1 ��@�H )*��
�%���
��M P4�1 )/6�� �J6 )���( ����M ����H ��  ��#.� 3M��@0� H �DE� C�
�B��0H
����) H
���(�� 1�M �� Q�� ������� ���� 9���&�)/%��J��1 �
�� :� #%�)� ���
�C(   ................................ ............................  838   �
�? )��ST��U ��
�#���/ B�#�
 ��C @�
�/V1�1   ��
0��� *�
���/ ,�5�  *��W��OLI #A �� 3������ ��% 3��A> XM�@/ �0������/ � Y,����%���� )AOT���� 9���&� (/ 3@� :0��   ................................ ....  855  ��
�� @��
�/��T 	
�M
 �#$� )���8#6 )��>�� �����H  K2A% ����� �   ��8\���� � 9��� 	�H�, �
�M� �� �DE� C�
�B1[ �� C�
��� P1 K+% ��	��J1�( ��-H   ................................ ................................ ................................ ............................  868  ����� 9#,�H�	�2� )�9� 5&��^J% �>� 9%�#� � CU
/*�
�   ���� %�$?� 7��
� 9%����/ 
�F ����/ �� �
_% ��5���/  �
�� ���0T`� H 7�� 9� 	����� (9\
�) 	���'� ��B�5�
��
��8#'/   ................................ ...................  887 � �>��*������H �#$� )�a��� )�*� +,�%� 'M P��� ��95*�
�  � �� b�T K+%��� �(0�
�/ L�M 	�#�M�� � 9%
�1�M��/ ���� 	��J'� 	���
 ................................ ................................ ................................ ................................ .........  904  B�#�
�C @�
�/ J6 )V1�1�� c�>��#6 )�� %�d��.% B )�M���T�J� �5�?/ #�H� �@ Ce5�
��
 �05�	�    �D
�����#/ �$ � f
�M 3J2@ �� g'�A�0d 9%
�?%�� �� �h�0� ��*� )Dracocephalum kotschyi Boiss(   ................................ ................................ ................  918  #�6 ��%�.���#U �>��#$� )/ �( �0�J %�M�*�
�  ) ���T ��8@ 9%�� �
�+��
 ^���� 7�� � C�HTrifolium pratense L.S��
 �
�� �� (� 	
��%���   ................................ ................................ ................................ ......  932  jk ����H0� H �#$� ��a�   ����
� ��� Q��/ ��J'���@ �� ����/ 
�F g'�A�/ �J��1 �
�� �� l
�/ #��l� ................................ ................................ ................................ .........................  941  �
�� 9�
 ��B/'��`\ )� �#-6� �
 ��� %�+�� �#6
�  D[�� ����1/��/ ����-1 � ��� )Cm�?/ 'T
 ��P � ��0�_���/ H��02� @ ��#���0 
 	���
 �� L�M0l`   ................................ ................................ ...........................  953  ��1 9#,�H� ���� ���J� ���   '$�C B�#�?
 ���M�� � K+%� '$� �
��2��
 ��� �� ������0�03 �� 3@� fk �����0�   ................................ ................................ ................................ .......................  971  ��0P �.� )�����/ %���T�'B )��>� l�+�%�� J6 �6
��
�8B ������0�  1�5�3 ��� 9%�� 9� 9H�'B� Poa bulbosa )Trifolium repens  �Astragalus gossypinus j����H g'�A� C6
�� ��02� 5� f
�� �
���� 	����� 	���
 )��?���986  ��0P �.@/'B )� �k0��(� #6 ���>�� �
�$��  ��
0��� 7����/ *�
���1/ ����� ���k ��*� 9�.( �����/ ���� 9���&�) CJ� Q�T� �&M/*�T 9>�6 :(l�T   ................................ ................................ .....................  1003  �.�/ -���/� )�*�*�c�� ���1���
�/ 'B �� 'eH
�  ����� D[�� XM�@ �� *��?��/ S��
 �
�� 3�`�� % ��9#S��
�   ................................ ................................ ................................ ................................ ..........................  1020  ��JM PnB
/ -���/  �
���#�H
�@ �J$� �  D[�� '( �� G� �
�o�%�%��# B����� ��0� �1k0'�d U��M ����� 9%
�?%��  9%�� �� �@� �Nitraria schoberi  �Halothamnus glaucus   ........................  1032  #��
� J6���T��U �#6
 )���( @ ���# %��2  9+8,���/ �@0m�J� 
�� �
��0	� ���? 	��
�M� 
��/ 
�F/ F�'� ��5����   ................................ ................................ ................................ ................................ .........  1042  �
��� ����H/J6 )�� %
��
� � ��� �
�? �81
/  ����� �'� *�o �%�% �D
�l� 9%
�? ��%�� M�� �� �0�_���/ H�H�����0j���02� 98�( 	��
/ )Astragalus gossypinus Fisher$� �� (.�p  3-1MS   ...............  1055  %�+�� �>�� ��'���    



   ��� ��� �	    �
��� ���� �������   30�B���2% 9��+� 7��m% �� �0�.3�
 /���> �����
 /��  ��������  	
 �� �� ����������	��� ������ � ���� �������  �
�
�� ����� ��� ���� ! �
�� �"#$!%& �
��  �� '�( �)��  ����� �*+�%$ %��
#, �-���. ����� ��*" /0��� �!��! �� ���! 1�2�� 3�4 	
 5�0 ��ac.org-ijrdr.rifr .%$ %�
#, 6�+!
   - �8��� ���-�
 %�� �9*: – ������ 1�#�  ;�0 ��*<
 ��=���� :;��$ �
#�: &�-��0 1%��( &����� 1?
�&�%�*" ��� &��%��  � �
#� @��&�� &A��! &B�� &(�����,
) ��
E2-�F- ����� �� &���*2!
 ���	 �
#�: ���*2!
 ) ���*2!
 1%��( &�����Abstract1?
� � ( �%�*" ��� ) ���*2!
Keywords( .%$�� �� �" �G��H� ��*"�� �I
�
 ���*2!
 ��#< ���*2!
 1%��( �" �+!J 	
 .%�$�� �K!J �-��0 ;��" �
��L�� &%!#$  /�- �� �*+� �
 �8���CABI �� ��9! ��<#� �� �
 	
 .��
� �#M� ���
�L � �$��2! �N! 	
 =��H� /�< �� ���	 %�")� &�#$ �� 6	8 �M#� ���*2!
 �� �-��0 1%��( �
��L�� �� �" �#$.���L O�PG�  - 9��+� ���A-� 9$5U  ;��$ �!�L
%M �*�0 �� &�L�
#!�, 6�! � 6�! &����� �
#�: � ���-
 &����!
� &�����-
 &����) �9*: �G��� &(... �!��! � �!��	�- �2���
� ;��"  (;" �� QEM 	
)1%��#!(��L)) ���!�����
 /�� &mail-E O#R�� 1%��#! �S*� 1��9$ � ( ����#<  �!�L
%M ��-��0 ���	 ��� *2!
 ���� .���L �I
�
 �G���� �!��! �� �#$ /T� �9*" U�9�V &���*2!
 ���	 �� 1%��"»�
�
 « .�#$ 1���J  -  /�:�1#�$ �
���! ����� @��2! �� ����Y ���-�
 ���� 1�#� ����� &%�$�� 1���! ����� �J 	
 �" ��� %��
#, 1�
� /�L�� .%$   - � �*+� ���9�V
 �Z��� �0� �� %�� ����� '�( ���	 �� O#R�� 1%��#! � /-
 	�+� �8��� ����-
�� E�! � �� &O#GT �.%�9! ����9� �����    7��m% *��@  -  ������� 6�!�
E0
Word  /!#0 &B Badr & 1	
%!
31 �$�V ��� 2 ��!�- ^�� _�4 ��K( 	
 ��� .�#$/!#0 ���8 `*TTimes New Roman  1	
%!
 &11 ��$#! �
�� .%$��O�%M ���� ��� /!#0 	
 ��B Badr & 1	
%!
11  �/!#0 ���8 `*TTimes New Roman  1	
%!
 &9 .�#$ 1��S�-
  - /-
 ��K� � 	
�1?
� ������" � ����VZH<
  	��! ��#< �� � ��
��#, �M��,%!��L �
�T E�!
�� ;,
� ��.  - �� ���8 �9*: ��K��! b����
 ��#<1���J .%!#$ �!#L ��
P2��! �� �9*: ��!
#T � O#<
 /�:� .... � ��#!�M &����L ��� ./-
 ����Y  - O�%M��  �;�$%�� ��  � 1�#� �#L �
#�: �
�
��K!J ��:Z4
 �� .%!#�! �
��� ����� �� ��2� ��#< � %V
� &�G�� �"c #��� �
�� d����O�%M �
 ./-
 ����Y ���
�#9! ��0
 � ��#9: �#�� �� �� � ��  - O�%M �
#�:;�$ � �� /!#0 �� ��12 ) e!��� ��#< �� �Bold(  .�#$ ��
��#, �
#�: ��K�!
 �� �H�! f�� 	
 .%!��L ^�� O�%M �
%:
���:
 � %�$�� �-��0 ���	 �� ���
�#9! � �� �K!J %�� ����#< E�9�  .%$��
#�:O�%M � �
#�: � 8�� �� ��;�$��  ��  ���� 1���J%!#$. O�%M `�N�� ��5, /-
 6	8 ���� �K!J �!��� ��� ��K�� ��#<(Hidden) 5, 5�0 � 5, � O�%M�- ��� �#�� 3�4 	
 �K�� O�%M `-�) %$�� ���$J �,J �H- 1%��"
%M ��K�!
Table  .(�#$ 6�+!
  - O�%M;�$ � �� ;�� �� ��O�%M O�-�
 	
 .%!#$ ��
P2�M ��� ;,
� �� =-����� �� ���
�#9! � ��
��#, �#g� ��#< ) ;�0 � 1%$Word  �Excel.���L O�-�
 E�! �K!J �� h#��� (  - �� �*+� '�( �� �M#� ��.%!#$ O�-�
 � ��K� %�S- � 1��- ��#< �� ���g� � ���
�#9! &�2!���i � %�S- � 1��- ��#<  



   �� 7���0 9��+� �'U
 C0�H  - :9��+� 	
��B #��� �2!��� � �#L &�g� � %��
.%$�� ����� �  - *��2F:#9+� :� 1���0) �
 ;T
%V200  � �k"
%V300 1?
������ 	
 (& � A��! � ��" @�� &�*R�� l��� ;��$�/-� 1%�J /-
  �� %�� �"9����( �
��
��( d0 %�� @��2!� 	
 .�6�! ������"�<Z, ��� E���� 1%��( �� ;�$ � O�%M &�G�� �I
�
 � 1%$ .�#$ �� E�!
�� �� �J mS � � ;��" 6�! ����J ��� b 	
 n� 1%$ ��,��$ UZ��" ��
#� �� 1��S�-
 mS � 	
 1%��( 1%!�9�T�� �� �
#� .�#9!  - *j
�:/��'1 /�� �� ��K( ��� o$ 1?
� �#$ �I
�
 ����� p#Y#� 1����� �K� �"�� ��9*" /-
 �.%�$�G! ����� �
#�: �� ��0� ��"  - :9��+�  �" /-
 3���� _%� � ������ &��Y�0 &/�9�
 ;��$ ����� p#Y#� �� �V�$�0�? ����� �
 ./-
 1%$ 1��S�-
 �K!J ��  - :�.@�� � �
�� � ;�-� � �
#� ;��$���" L��0� 1%$ q�H�� ��g �� &3���� 6�+!
 &o���� �
�M
 1#�$ & &����J r�4 @��1�
� �E+� � ��-��$ ���./-��  - :V0��% ��0� ���9� o � �
 �� �S�" � �9" ���;��$ %MO�&�� ;�$���
�#9! � �� �� �I
�
#$ �� ����� � B�� 	
 .� ��0�o���� ��- ���%�"
 ��U
 .�#$ ��
��#,  - :t$� ��0� ���S� � ;�*�� ;��$- A��! �� ����� � ��o���� ���! ./-
 ��%�� ����K���� � �� �
 �� 	��! ��#< �� %�!
#� .%!#$ �I
�
 o �  - :/�
�m��S� ���	�- � �
�0
 ��*" 	
 6
��V
 � s�
 =�V��/�9V ���.���L f�� ����� 	
 ;GT � ���� o � �
 �� &3���� 1%��"    - *��5��
 ���� ����� )References(:   &(���*2!
 � �-��0) 1��S�-
 ��#� ����� ��*"����� /-�K0 �� `� � ��� �� `� ��%!#$ �I
�
 ���*2!
 ��#< 6�! �
��L�� �
�� . 1%�-� '�( �� �" ���$#! ;<
 ���*2!
 ��g �� 	
 U�9�V &���*2!
 �� �-��0 �G�� b 	
 1��i � s��" &����� �
#�: &��L%��#!.�#$ 1��S�-
 &/-
  ��8*�� 1��S�-
 ���*2!
��i �G�t� �G�� b 	
 �" u�, ��
#� �� : �*<
 ���	 �� �G�� �J &��
%! ���*2!
 1%��( � �
#�: �" �#$.�#$ ��
��#, ����� ��L%��#! 5-#� ���*2!
 �� ;%G� � �9M�� 	
 ��#< �� �� � �#$ �I
�
    �8�� 9c
�
 7�� :����� ��� �� �� ��#< �G�� ����!
 O�- � 1%��#! �L�
#!�, 6�! �"c �� �K�� ��� �� �G�� �I
�
 1%��#! 6�! &1%��#! �� 	
 ����� �� ����� �� .���L  � O�
 ���G:.et al �� �"�� ��" �� ��� �� 5�0 � b����
 ��#<&��� .�#$ ��$#!   q�u�1 ) �� �*9M ��K�!
 �� 1��S�-
 ��#� �G�� �v!��(�#$ 1���J E�!
�� ;,
� :( :1%��#! b Lowman, 2008)( :1%��#! �� (Waring & Running, 2009)  :1%��#! �� 	
 o�� )2009, et al.(Nielsen    q�u�2 )�#$ 1��$
 �G�� �� E�!
�� 	
 f��, � �*9M 5-� �� �v!��(:(  :1%��#! b Lowman )2008(  :1%��#! �� Waring � Running )2009(  :1%��#! �� 	
 o�� Nielsen ) �
���9� �2009(  



   :����� 3��.H �� �8�� 9c
�
 7��  
•  ����� 5�0��0� ��" ��  ��� �� /-�K0 ��*��5��
 ���� ����� �I
�
 .%!#$ 

• �� �����1%��#! �L�
#!�, 6�! ��GS�
 _��V =���� (��L)%!#$ =��� 1��9$ 	
 � �� �9Y �� .�#$ ��
��#, ����� ��
PL /�Z:.�#$ /�:� �	 �!#9! �� 1%$ �I
�
 @�� (1��i � O#L�� &�H�!) ��
PL 

• ����� �" ���#< ������� 
%��
 &%!#$ �I
�
 1%!��2! b 	
 x���� � ��S�� �������� nF- � ��S�� ��� x���� ��� �� ��- 6�! ��GS�
 _��V =����.%!#$ =��� ��L%��#! 

• 1%��#! �v!��(%�$�� ����� ����� %�( (��L) &.%!#$ `�N�� %%M �� `%T 	
 ����!
 O�- =�V�� ����� 

• b �� �G�� %�( 1%!��2! b 	
 �v!��(_�V ��
� �
�T �� &/$
� �#M� O�- ���, c , b ,a …  `� 	
 &����!
 O�- �#*M .%!#$ b��S� 

•  �"c 	
���G: "et al." .�#$ ��
��#, ����� /-�K0 �� �� ��#� ����� /-�K0 �� %�� ��L%��#! �9� 6�! �2� ���G: �#$ �I
�
 1��S�-
.   9� g'�A� ����� 9c
�
 ��:��@ C#B �0� ���U  1- 9��+� :O�
 1%��#! b(#" 6�! O�
 _�V &O�
 1%��#! �L�
#!�, 6�!�L�
#!�, 6�! &. 6�� 1%��#! 6�! O�
 _�V & b(#"  1%��#!6��&.  ...�,J � O�
 ���S< 1��9$ :%*M 1��9$ &�*+� ;��" 6�! .����� �
#�: .����!
 O�- &..  �� �Z+� ��*" 6�!)�� �! �#$ 1���J ;��" ��#<�H�! ���v9� .1%$ �<Z, ��#<�*<�0 &��
PL  �y$��2! ���! ��- � ��
PL (.���L /�:� �	 bG- 3��H� E�!  :O�k�  Ghani, A., Azizi, M. and Tehranifar, A., 2009. Response of Achillea species to drought stress induced by polyethylene glycol in germination stage. Iranian Journal of Medicinal and Aromatic Plants, 25(2): 271-281.   2- f��1 : b(#" 6�! O�
 _�V &O�
 1%��#! �L�
#!�, 6�!O�
 1%��#!�L�
#!�, 6�! &. 6�� 1%��#! 6�! O�
 _�V &  b(#" 1%��#!6��&.  ...s��" ;��" �
#�: .����!
 O�- &. �� �
#�: �� �9*" �� O�
 _�V)(�#$ ^�� z�E� ��#< . &����!
 ;�� &�$�! .���S< ;��" �
%t�  :O�k�  Hari, P. and Kulmala, L., 2008. Boreal Forest and Climate Change. Springer, Netherlands, 582p.   3 - 9��+� 9B�#W� �0 f��1�@�� *�@ 9�@�% *��J0�% ��F �0 d0 p�� 	k 9��+� �0 C�H �� 91 /
1%��#! 6�! �I
�
 : � ;g0 (��L)  %�� ;9t�
�#�-� 3��H� �����2  �� .�,J � O�
 ���S< &����� � ;g0 �
#�: .O�- &(s��"))In 6�! :( m�{� 6�! O�
 _�V &�L�
#!�, ) &.s��" �*<
Eds.  �Ed.(. s��" �
#�: �� �
#�: �
 �� �9*" �� O�
 _�V)(�#$ ^�� z�E� ��#< �
%t� &����!
 ;�� &�$�! . .���S< ;��" O�k�:  Bradshaw, R.H.W., 2005. What is a natural forest: 15-30. In: Stanturf, J.A. and Madsen, P., (Eds.). Restoration of Boreal and Temperate Forests. CRC Press, London, 569p.   



   4- K0�#� � ����#� 9� *�@ 9c
�
 9��+�O�
 1%��#! b(#" 6�! O�
 _�V &O�
 1%��#! �L�
#!�, 6�! :�L�
#!�, 6�! &. 6�� 1%��#! &  6�! O�
 _�V b(#" 1%��#!6��&.  ... �
#�: .����!
 O�- &.����� &��
EL�� }��� &��
EL�� ;�� &�8��� 1%��( � �:#9+� �
#�: & .���S< 1��9$ O�k�:  Ichihara, Y., Masuya, H. and Kubono, T., 2008. Pathogenicity of two fungi isolated from the decayed seeds of Fagus crenata in Japan. Abstracts of the 8th IUFRO International Beech Symposium. Japan, 8-13 September: 165-168.   5- ����:�#+�!
� ���-� � ���! ���� �(�L
���! ��<#� �K!J �� p#M� � 1%�! �
%9*T ��R9H� ���:Z4
 ����� �#+�!
� ��� �9!�� &����� p#! �
 	
 ���#� ��#� �%�*" � ����Y ��#< �� ��� &�#$�� �
#� :�#9! p#M� �K!J �� �	 ��#<  ���� 	
 p�0� O�- &.#+�!
� 6�! O�
 _�V &�L�
#!�, 6�!���� �
#�: .���! 1��L � 1%��!
� 6�! &�*�g�� ��$� � �H�� .���!  .���S< �
%t� &1�2�!
� ;�� �K$ &1�2�!
� 6�! &�*�g��  :O�k�  Sardabi, H., 1997. An investigation of the relationship between penetration resistance, soil physical properties and the growth of selected tree species. Ph.D. thesis, Department of Forestry, The Australian National University, Canberra.   
Abstract:   �(�1% *2!
��� ) ;T
%V200  � �k"
%V300 1?
� (��% *��" �
��L��� �( 	
�1% -��0� %$�� � �� 0d ( �
��
��(�9���  @��2! � ��0� ��S< b �� �!�L
%M ����� ��K�!
 �� �#$ �I
�
.  1?
��%�*" ��� (Keywords) �� ��K( ��� o$ 1?
� 1?
� �� 3��H� � �-��0 �%�*" ����� ��9*" /-
 ��K� �" �
#�: �� ��0� ��" %�$�G! �����.  O�-�
 ���	 �� ����� ��g ��  :;��$ ���*2!
 &�L�
#!�, 6�! � 6�! &����� �
#�:�!��! � �!��	�- �2���
� ;��" 1%��#!(��L) ) ���!�����
 /�� �mail-EO#R�� 1%��#! (  ��9��+� ���A-� 9$5U ./���
E�
      





  ����� ������ 	 
��� ������ ���� �����  ������� �����DOI):( 10.22092/ijrdr.2019.120672   �!26  $%���4 ��'( )799-787 ))1398( ) ������� �����DOR:( 98.1000/1735-0875.1398.4.787.77.26.1576.1606   �����  ��	
��

��� ��
���� � � �
 �������� �� ��� ��
����� ���	��� ����� ��    ���������	
�� ����1* ����	� �����2�  ���������3  � 	� 	�!	�"�4  1*- �2�$ �3 )�243� %������� �5	67�) ��89 ������ 8:%	��; 	 
���� <=�>� ����� )��?9��5 ���:�� ����)�� @:2�A 	 	���B 8:%	��;) )C�<�% �� �����)  :D��	��EF� G37 m.soltanipoor@areeo.ac.ir  2- ������%� �5	67�) ��� HI����  )
����J �3������� KL�!�5 ��� ���:�� )%2�8 
���� 	�)�� 	�� 	 @:2�A�B :%	��8;) � )���M�����  3- ������%� �5	67�) ��� HI����  )
����J �3������� KL�!�5 ��� ���:�� )%2�8 
���� 	�)�� 	�� 	 @:2�A�B :%	��8;) � )���M�����  4- ������%� �5	67�) ��� HI����  )
����J �3������� KL�!�5 ��� ���:�� )%2�8 
���� 	�)�� 	�� 	 @:2�A�B :%	��8;) � )���M�����     :GN��%� O�%��18/2/97      :@��Q7 O�%��21/8/97    �����         ��%�� R����%2S��  ���� �������	% %��N% ��2?�5; Aeluropus lagopoides) bipinnata Desmostachya) Halocnemum 

strobilaceum)Alhagi graecorum  	Atriplex leucoclada  �=����5 ;1386  ��1389  
��� %�R��:T��  ��?9��5 ����� . � V����  :� $��'��� �� W�X� 	  �F2� R��>����7 $:� �� �� ;�5 	  � V���� Y�2���F���5  �� >�5  ���7 ��5 ;�:� �� $��? :� Y�2�� $���5� [�\ $�	 �� K]�� %� ��^ 	 H�	% KXN ;� ;�$:� ��;��? �� 	  �F2� ;��� ��^ �(�� %� �� >� R��5$:� ��;��?  $ ����\��  K_�'� :� 	  ���? %2S��  �F2��M�A . � `I�� W�X� %� �� ����B ���� ��� 8� ����5 	 $���5 ;a��I� bc��� �>��%��; �� F2��   	  W�X���2?�5; ��%���%2� �����  G��)05/0P<.( $��� ;�5����5 ;1389-1386 ��� ���� 8� F2��   ��2? B�7 Y�2�� ��e�� �%2� ��%��  ��f�� %�8/125  ��2? gM� 	 %��E5 %� D�] �N2�� V�?2��8Halocnemum strobilaceum  	bipinnata 
Desmostachya �� h��  �F2� %� ��9�� �� i����9/52  	7/22 .�2� �N2�� K8  (%�  W�X� ��9����2?�5  ��f�� %�4/32  V�?2��8  	 %��E5 %� D�] �N2�� R������ gM� �� j�>�� W�X���2?;�5 Halocnemum strobilaceum  	Alhagi graecorum �� 	 i����  ��9�� ��8/41  	1/30  .�2� �N2�� K8  (%� R������ ��9��  �F2�� ��� %1387  ��7/162 %��E5 %� D�] �N2�� V�?2��8  �8 �2� 8/1  ��� :� ����� �����g8  �F2� )1388 (�2� . R������ ��9�� W�X�� ��� %1389  ��7/35 %��E5 %� D�] �N2�� V�?2��8 �2� . ��� ����� %��5 	 ��2? ��5 %� ��9�� R������ �5 W�X� 	  �F2��N2��  ���%	�N�R$�� G��� j�>�.    �$��	%� "����: $�M�  (%�;%����) �N2��)  )��^ KXN;	%%2� ��5��?��?9��5 ).    ���	�  ?���5� �2!2� %� 
���� �� �����\� Y��� j=��� 	%��� �2] <f��j 7��  8$�� 	 ? �%��� 
<�� �M�� �c��R8$ �� G�2=%  �%2���:� .G��M�A %� ����5; �]D 8� ? �%��� 8H5� ���) �� 
���� �� ( ���� �� :� 	 H�27 	 F2��  A�M� 8g ��2� .�� �8H5� F2��  �N2�� K��\ C���� )V�� %��N �� 


���� ����� $ �)  R�������F2���  ���� ��9 H5�8 ��  ��� ), 2007et al.Akbarzadeh .(  R��k�5���2� 9�� @%�� �� 	%; ����� `]���5; ?�5�� ���!:� )H�27 F2��  	 >_	�
��� G bc��� ��.�%�Q? Mirzaali 	 �5E) ��%�2011 ( F2� �8  ���� �����  ��h�� ��2?�5; a��I� >���� �� ? �%��� �	 ���5��8H� ���� ��) 5� ��2��;8� F2��  ��h�� 



788  ���&' (�&��)* +�,�� ...� ��!�*  ��2?formisiarboscul Salsola ������R l�<�%� 	 L�3<�5� �% ? �%�� ��� %� $�� 2��m�	 � F2��   ��2?
sieberi Artemisia ������R L�3<�5� �% �� ? �%��� $���5; �<��2� 	 2��m������ � G��. �k�5� RSmith 	 �5E) ��%�2005�8  ���� ���� ( F2��  ?�5�� %� ����5; �]D G<3� �� ����5; ���;  �	 n5/13 	 %� ]���  �%�2�30  ��40   (%�8H5� ���N� �� .GKhodagholi  	

Akbarzadeh )2016() ���� �� �� 8� ����5 	 $���5; a��I� bc��� �>��%��; �� F2��  ��2?�5; �%2� �%�� � %�  ��M'(� ����� �����o� .���� F2��  8pq�� G�� bc��� o����� ��9�� 	 ��78H� @%�� ��f�� %��\ ����� 	 �_�i L�3<�5� ��R �M�A :� �S� %��A; �>��%�� G�� $�2�. F2��   %� ��2?�5; �%�� �%2�� %�  ���1387) �� r2\	  ���� � R �]EF�3�) 3��%� ���2� .G��� %� ��� ���:  �F2� ��) ��2? R�� �55/4  ��20 ����� ���  �� �F2�  g8�N2�� F2��  8. ��� %� ��5 ��2?� �5�����R ����9 �N2�� %� �%��G�M<$�� F2��  . � ����9 W�X� %� ����5; a��I� 	�'�� $�2�  	 ��5 ��2?� �5�����R �� ��� %� �% W�X� ��91388 . ����� 
Hoseini  	Akbarzadeh )2015���� (  ���� 8� ����5 	 $���5; a��I� bc��� �>��%��; �� F2��  ��2?�5;  �%2� ����� 
���� %� ��%�� ���3�? ����� ���A �����C����� . ����B �����3 ��L���)R o����� �XN� F2��  W�X� 	 ���� ��� 8� ������R F2��  	 W�X� %� ����] $�� 	 8����R �M�A %� $�� ����� �2� .Ahmadi 	 �5E) ��%�2013(  ��%�� %� ��� %� W�X� 	  �F2� ����o� ;�51389-1386  %� $�\ 
���� ���	%� s������ ����  8� %� r2��� %� �%2� ����� ��2?�5 ������R %� �� F2��  	 W�X� �N2�� %� ��� V%�M^ $���5 �� �9N��H ? �%��� %� ��R ��� G<3� �� ����5; ���L ��!�; ��%�� t�= u% $��� ��.G ��%2=;8� %� =� H� $�� �%	�N�R �� �M��)%2 �%��G�M< �%��; ������R ����9 F2��  	 W�X� %� ��5 ����5 $�2� G��. �k�5�R 8����R ����9 F2��  l2��� �� $�� �M��%2 	 8����R ����9 W�X� %� $�� �%	�N�R u% $��� ��.G Bork 	 �5E�%�) �2001 (�f��% 

��R F2��  �N2�� 
��� �� ? �%��� ��h�� �% %� C��?�5 �F; ���<FA; ��89; �>��%�� ��) ���� ��� ����9 	 GM! ��R L�3<�5� �% %� ��v�5; a��I� ?�5�� 	�'�� Vq�� �� . ��8��?��<��� 	�'� Y��	% %� j=��� a��I� �% ���� :�  ;�5�b�:2��
 $%��	� wA %� �]x) m%�g �%��n� �]x) N��?272�� 	 �2= $%	�  �% ?�$� @%�9? ������ . �Koc )2001 %� (�>F�f� �2] �� 
���� 
'��� %� ���8� Vq�� �� �8 8� ? �%��� e�7�$9 �� F2��  
��� �b� >���R8��$ ��; �%�� .�]�E e�7�$9 �� F2��  � �?��� �b�; )�%� � F	�  �% V2LF�5 	 ���L ��2?�5; ?�5�� �% 8H5� ��5�.  %� )K���� �]�E $%�M� 	 ����3��� �� F2��  LFV2�5 ��bc��� )$�2� F	� F2��  � �?��� %� ��R ����Y 8H5� ��� �� .Reezer  	 �5E) ��%�2006 ( ��%�� %�;�5�b� �]EF�3� �� F2��  �N2�� 	 Qo��V�� � %� w2�! ���3F2o� �� ������  8� 8���352 G<3� �� j=��� ����������� F ��K %�� GN�@%�� ����� �9N��H F2��  �����  .G��Meybodi Baghestani  	
Zare )2007()  ���8 ���� 8� ����9 ? �%��� �2XN ���3�: 	 �7��9 �� F2��  ��2?�5; ?�5�� �F�� �^ bc��� �>��%�� ���� � 	 ? �%����5; �M� 	 ���A 	 $%�M� ��9 �� F2��  �N2�� ?���5� G�� �%��� 	�'�� K�� 8$����.  �� C��� ����B ��R )H5	67 F2��  �N2�� ��h�� '�D�E$ � ]��� ��2?�5 	 F2��  ��h�� r2��� ?���5� �F�� �^ 	 E��F�3 �� G\� h�� K��\ �%	A�� G�� $ �. V�� ��^8$ �� %� �5 
f�� :� KXN ��^ 	 ����5; )a��I� %� �� �N2�� >���� W�X� ��8 � 8� ��� i3n���Y 	 ;�5��6� a��I� 	�'�� ��<F� .G�� �	 � (2X] G]����� F2�� ; ?���5� 	 ����9 W�X� �N2�� D� %� 
��� �2= $%	� ��^ ������%�9; 	  ����G 
��� 	 V�� �� %	 ���)  ���., 2007et alAkbarzadeh  .(  ��R2S�� %%� ��R �>F�f� F2��  	 W�X� ?���5� %� 
���� R��: T��>���R 	 %� �� o����� ���5�� 	 ��h�� ����9 F2��  	 W�X� �M�A �%2� �%��� %��\ N�?.G   
���  ���� G��� R��: T��N��o! �X�I� %����� 27  	 �!%�
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��� ������26  $%���4 789  22 \�� 	 ��45 ��b�F��� y�� ��  	56  	 �!%�50 \�� ��  	3 ��b�\�� �2= �� C�<�% �� $��!- ��!D5�%	� )� R3nL�F�  	$%2����	% w�z %�:; �:�R 
\�	 T�� � $ G�� �)E K1(. _�%��  ��f���] �� {f3� 	 G37x  	 %2� � {f�����3� h��.G� ��2� �5��? H�27 ;���� %�:  �37%2�strobilaceum Halocnemum ��2? $���5 ���5; 
Atriplex leucoclada :�  $��2��]Chenopodiaceae  	 ��2?;�5Aeluropus lagopoides  	 Desmostachya

nnatabipi  :� $��2��]Poaceae 	 ��2?  Alhagi

graecorum :�  $��2��]Papilionaceae ����2? ��2�� ;�5 �� ��f�� ��(�. ���� �%��� ����� ���	�<�AD� 30  �F�� )88-1358� �>F�f� �%2� ��f�� %� (����� 9 G�� �A $ �5�8>_	 ��$�� %� G�2=% G�5; � )%|A; h��  �'�� 	 R�M� ) $�2�) ��;%2= w2=�� KXN �2= �84  D�] KXN 	 $��8 �� $�� 	  ��� ;�M���2�$�� %� �A R�� w2=�� ;�57/22  �� 8/57 ���� ��� G���)E K2(.  �? �%�� ��9�� R�L����30  �F��5/215 ���� ;��� )��� ������8/34 ;��� ) ����8 7/17  Y�2�� ;��� 	2/27 ����� �!%�) G�� ���?�	 ! 1.( �� V ��f�� iF�z �F�� ��6� 9� ��%�� �%2� .G�� 9� R�� �%��;  � �8���7 	 G�� 	 $ ; �  ���� R���� ) ��� �52�; 83��? j=��� i���� $��2��;�5�7 	 G�� );   ���  T�% 	 i�z�$2M\�;@2? )�5; 8^2D  V� �� 	 Y�2�� �� 8��(2X] :� $ �� ��6� �� V�� R��� %����.�	%      ./ 01- �2���� 3/�	�  �	456�����7+	8,�&% +	5�� 9:�    0/.2-  ;��&*�&<�= �:�:����7+	8,�&% +	5�� 9:�  ��	�= ���  ;� � 30 ?!	�    05101520253035404550 
	ر آ�ن آذر دي 
ن	 ا���د �رورد�ن ارد�	�ت �رداد ��ر 
رداد د�	 
	����راد�	ر�ور 0102030405060708090100 (mm) ر�د��	��
د �ران



790  ���&' (�&��)* +�,�� ...� ��!�*  @��A1- �5�	�) 	�  3��C�����) ?�	%	� �8���	' � ( �&8���7 ?�
:� �  (&5�@	� �  +	8,�&% +	5�� 9:����&' �	%  ��� %2�8�N �M� ���A %|A ;� R�M�  �'�� R��%	�N G�M<��%� ����] ��� ����� %2��M� R�L���� -861385 �? �%�� 0 0 47 13/5 35/5 61/5 1 0 14/5 1 0 0 174 ��� 33/3 28/6 18/9 17/1 19/9 23/2 25/9 31/3 35/5 35/8 35/3 34/8 28/3 -871386 �? �%�� 0 0 0 45/5 9/5 0 0 0 0 0 0 0 55 ��� 28/9 25/6 21/3 15/6 16/2 22/7 27/1 29/8 31/4 33/4 33/5 32/4 26/5 -881387 �? �%�� 0 0/5 1/5 13/5 9 0 81 0 3 2 0 1/5 112 ��� 30/7 25/7 18/9 16/9 19/7 21/9 23/9 30/3 34/7 37/1 34/7 32/8 27/3 -891388 �? �%�� 0 0 141 3/5 20 91 0 0 0 0 0 0 255/5 ��� 30/5 26/6 13/7 18/2 19/5 21/1 27 29/4 33/3 35/7 34/6 23/3 27/4  R�L���� �:�%� �? �%�� 1/5 11/3 22/7 57/8 52/3 50/3 11 3/4 1/2 0/1 3/8 0/1 215/5 ��� 30/7 26 19/8 17/9 17/7 21/2 25/2 30/2 33/9 34/8 35/1 33/8 27/2   � %�� R��%��) F2�� %� W�X� 	 %2X�� �>f\ K]�� %�  ��� �	��G�� �8 �>f\ R ��^;  V���2�$:� �� )?��; ��?�.  F2��	% KXN %�  ���^ KXN %� W�X� 	 H; $:� �� V��?��; $:� �� �F���5 . �?��; F2�� %2X�� �>f\ K]�� %� ��2? �5  	% KXN �	� :�� K(�2N �� 	  � r	�� H�D �� �5�� D�]? � �� ����� $��.GN� � %��� %2X�� �>f\ �	��� 9� ��9 $:� �� W�X�?��;  � . ��R �	%	 	 ��^ KXN r	�� �� %2S�� � )
��� �� V���\�� �N2�� ��9���^ :� ��2? �5 $ ���;  �� V��  K(�2N �� 
��� :� V�� }	�] ���:�D :� 	  � G����� �5�� F2� :� �A K_�'��)%2X�� �>f\ K]�� %�   �� �5 :� W�X� ��9 >� ��2?����? R�.  ��2�� %�?��; ���; $:� ��?��; F2�� 	   )W�X��� F�� g8 H�27 K �������2?8�� %� �5�? i�5��  	 ���; 5�7�: �� >� G����� :� 9� �8 ��2�� ��  �����N��X� %2=� �� V���� ��7 :� )���5; �5 :� . � $��'��� ��2? �5 Y�2�� �7 B�7 K\� n $�� �5 %� ��2?��7 B�7 	 K]�� %� Y�2�� �� � � Y�2���� %� 9� �	�G�q� 	 w�I��� %2X�� �>f\%�Q?;   � F2� V��� %���  �2� %� 	��  ��7 R����? G����� �5�.  ���; >��� R$:� �� �7� %� )Y�2�� ��%����%��A D; $���N ��  %2( N��X��  - ������3�)D !�� H�27� ��2? ��5 g8��� 	 %� �5 3�� :� 	  � �%	A�� %2X�� �>f\ K]��� g8��� �� K8 H�27 g >� ��2? �5 Y�2�� H�27 K8����? R�.  �%��� F2�����  ; �5���2? :� D�5; �e��� �� �9�� %2= � V����.  �N2�� $�� �5 �� :� $ � G�������:� �� G; �7 �5� K]�� %� ��2? 	 � G8�7�5; ��:A �� ���?� !� D�] :� ~7 	  � K�n $�L� �25 %� � �; :2� 	 ��:A���2�� R)�5 �] �N2�� �:	D ��<�; F2� �N2�� �<����� %� $ � W�X� 	 $ �   $�L�3�� %��\ .GN�? ��� ���F2� �3�$�� %� ��2? �5  �5;  %��N%  �	% a��I� 	%��� >� 
��� %� ��2?��F2� ��8� n ���: 	 R�>� �A  � R ��?�.  ��� ���$�� %� ��2? �5 :� V�� W�X� �3�5;  )a��I� � 	 ���:���2? �5 :� $��'��� ��9 ���: 
=��� %��  ��^ KXN . � R�	% F2��� 	 
��� K8  � %� $ � W�X� �N2�� K8 ��9 ���: 
=��� %� 
���� >���F2� :� $��'��� �� $ � R��7  ���5; ��2? Y�2�� �<���� %2X�� �>f\ K]�� %� �M�A g8��� 	 �5 ��?�.  ��R ����j %� iF�\ t�= %��A; ������G q7 %� ���: 



 ���� �����  �! ����� ������ 	 
��� ������26  $%���4 791  %� iF�\ t�= �7�� 2��x 8K�� N��X�� %� �V�%�9N� SAS �%2� 9�������	�K %��\ GN�? 	 ��L���R %��A; G'( �%2� �%��� �� �2�:A ���ER �%2� �����3 %��\ GN�?.    �����   ~���%�	 ��9�� B����$���) �5�	 ! ;�53  	4 �8 ��� ���� ( $�� �b� 	 $�� �b�×��2? V��� W�X� 	  �F2� %� ����b� 	 �5  ���  �F2� %� ��2? V���� �5���2? 9! lagopoidesAeluropus  	  %� ��2? V��� W�X�� �5���2? 9!;�5lagopoidesAeluropus   	
bipinnata Desmostachya ��>� �b�.G��� %��  R������ 	  R����8��2?  �F2� �5�� i������� %�;�5 1387  	1388  	 ��2? W�X� R����8 	 R������ �5����� %� i���� ;�51389  	 1386  �2� �	 !)5 .(��� %� K8  �F2� %� �� a��I� ;�5 �� i����3/107 )7/162 )9/88  	4/144  %��E5 %� V�?2��8 %�  �F2� ��9�� �8 �2� ��� )  �F2��71387 (8/1  ��� ����� g8.G��  �F2�  9�� K8 W�X� %� ����� %� a��I� ;�5�� i���� 9/26 )3/34 )9/32  	7/35  %��E5 %� V�?2��8 .�2� R������  ��9����2? W�X� 	  �F2� %� �5$��  R����8 	 R��%	�N ��9��  �M�A��$�� %� i���� ;�5 	 G�M<��%� �	 !) �2� ;�6Y�2�� .( ��2?  �F2�;�5 Aeluropus lagopoides )Desmostachya 

bipinnata )Halocnemum strobilaceum )Alhagi 

graecorum  	Atriplex leucoclada �� i����8/10 )6/28 ) 5/66 )6/19  	2/0  �	 !) �2� %��E5 %� V�?2��82 R������ .(   �F2� W�X� 	�� l2���  ��2?Halocnemum strobilaceum .�2�   �F2��7 ��� %� ��2? R��  �F2�6/3 g8 ��� ����� .�2�  �F2�  l2��� W�X� 	  �F2� R����8 ��2? ��Atriplex leucoclada ��� %� ;%��A 	�'� �8 �2� �	 !) �� � ���� a��I� ;�52 .(  ��2? W�X� 	  �F2� ��9��lagopoidesAeluropus   %� ��� 	�'� ��%�� a��I� ;�5��>� 	  �%� � g5 �� ;%�� ��  �2!	��� �= %� H5�8 $	�? D� %� �L�5 ��%�� ;�5  %��\ ;%��A ��N�?. ����� R� ��9�� 	 �	� ��� %� W�X� 	  �F2�  R����8 ��9�� R����8 	 V%�M^ ��� %�  �F2� ��9�� %� W�X� .G�� V	� ���   �F2�  �	% W�X� 	 ��2? %�Aeluropus 

lagopoides  %2( R�� �� �2�;� :� �8R��%	�N �� $�� $����  %� 	 ��N�� H��9N� B�% ��%��G�M<$��  H5�8GN��.   �F2� ��9��  ��2?bipinnataDesmostachya  ��� %��5 $�� 	�5 a��I� ; ��>� 	�'� ��%���� g5 �� ;%���� %� ��2? :� W�X� ��9�� . � ��� 	�'� ��%�� a��I� ;�5��>�� � g5 �� ;%���� � ��n ) �E�A $�� �= %� ��2? W�X� ��9�� Wq�]� a��I� ;�5 �>�� ;%��.��� ����   �	% ��9��  �F2� W�X� 	 ��2? %�
natanDesmostachya bipi  %2( R�� �� �2�;� :� �8 �� $�� �� $�� �'��G�M<��%� �� �A :� ~7 	 ��N�� H��9N� B�% � $��  H5�8GN��.  ��2? W�X� 	  �F2� ��9��Halocnemum 

strobilaceum ��� %� �5$�� 	 ;�5 	�'� ��%�� a��I� ��>�%�� g5 �� ;%��  �F2�  �	% . � W�X� 	��� %� a��I� ;�5  %2( R�� ���2�   �	%  �F2� ��9�� V%�M^ �� �	� ��� :� �8 �� ����9N�G���2? %� .Halocnemum strobilaceum  �	% ;� :�  �F2�R��%	�N �� $���� $�� �A :� ~7 	 ��N�� H��9N� B�% � G�M<��%� %�� H5�8 $�����2? %� W�X�  �	% . ��� 
Halocnemum strobilaceum  �8 G�� %2( R�� �� 9�� ;� :� W�X� �'�� �� $��$�� �� �A :� ~7 	 ��N�� H��9N� B�% � � H5�8�W�X� 	  �F2� ��9�� . ���  ��2?Alhagi graecorum ��� %��5 $�� 	�5��>� 	�'� ��%�� a��I� ; g5 �� ;%��  R������ . �%�� ��9��  �F2� W�X� 	 V%�M^ ��� %��2�.   �	%  ��9��  �F2� W�X� 	��� %� V%�M^ �� �	� ��� :� a��I� ;�5 �� ����9N�  �	%G���� %� ��2? :� W�X� ��9�� . a��I� ;�5 ��>� 	�'� ��%�� %��\ ;%��A $	�? �� %� 	  �%�� g5 �� ;%�� ��  �	% . ���? ��9��  �F2� W�X� 	��2? %�Alhagi 

graecorum ;� :�R��%	�N �� $���� $�� 	 ��N�� H��9N� B�% �  %� �A :� ~7�%��G�M<$�� � H5�8�W�X� 	  �F2� ��9�� . ���  ��2?Atriplex leucoclada ��� %��5 $�� 	�5 ��%�� a��I� ; ��>� 	�'�. �%�� g5 �� ;%��   �	% ��9����� %�  �F2� ;�5  .�%�� ��5�8  �	% V%�M^ �� �	� ��� :� a��I� �E�A ��n ��9��  W�X� ����9N�  �	%G���.   �	% ��9�� ��2? %�  �F2�Atriplex 

leucoclada ;� :�R��%	�N �� $���� $�� 	 ��N�� H��9N� B�% � G�M<��%� %� �A :� ~7� H5�8 $���. ���   �	% ��9�� W�X�  ��2? %�Atriplex leucoclada ;� :� 9��G�M<��%� �� $�� $�� ��� H��9N� B�% ��. ���  
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�  ��� ?' (��G ��H*� �  ���  ��&'� �   �	456�� I*&� � ���7+	8,�&% +	5�� 9:�  ��2?  ;�5�����%�� ;� R�M�  �'�� R��%	�N G�M<��%�  �F2� 
Kg/ha) W�X� 

(Kg/ha)   (%�W�X�  �F2� 
(Kg/ha) W�X� 

(Kg/ha)   (%�W�X�  �F2� 
(Kg/ha) W�X� 

(Kg/ha)   (%�W�X�  �F2� 
(Kg/ha) W�X� 

(Kg/ha)   (%�W�X�  �F2� 
(Kg/ha) W�X� 

(Kg/ha)   (%�W�X� 
Aeluropus 
lagopoides 

 

1386 2/8 1/4 51/6 4/7 2/3 49/7 8 4/1 50/9 11/4 5/6 48/9 11/6 6/1 52/7 1387 2/2 1 74/4 4/6 2/3 49/2 7/5 3/8 50/4 10/9 5/6 51/1 10/9 5/6 51/1 1388 2 1/1 57/3 4/2 2/4 58/1 7 4 56/9 10/5 5/8 55/6 10/5 5/8 56/6 1389 1/3 0/6 42/5 4/1 2/5 59/9 7 3/9 57/1 10/2 6 58/9 10/4 6/1 59 R�L���� 2/1 1 47/6 3/4 2/4 70/6 7/4 3/9 52/7 10/7 5/7 53/3 10/8 5/9 54/6 
Desmostachya 

bipinata 

1386 3/4 1 30/5 11/6 2 17 13/9 2/7 19/7 15/4 2/8 17/4 22 2/9 13/3 1387 3/1 1/1 35/6 10/7 1/4 13/4 21/2 2/4 11/3 31/3 2/6 8/3 31/8 2/9 9/2 1388 3/1 1/3 43/7 9/7 2/3 23/8 19/9 3/1 15/6 29/8 3/2 10/8 30/9 3/5 11/2 1389 2/9 1/1 39/9 9/6 2/9 30/3 19/3 2/9 15 29 3/2 11 29/9 3/3 10/5 R�L���� 3/1 1/1 37/4 10/4 2/1 21/1 18/6 2/8 15/4 26/4 2/9 11/9 28/6 3/1 11 
Halocnemum 
strobilaceum 

1386 13/9 2/6 18/8 15/4 3/2 19/6 18/4 5/2 28/1 43/7 8/9 20/3 63/4 12/3 19/3 1387 5/7 1/5 26/4 19/7 4/1 18/8 40/3 7/9 18/2 69/1 11/8 13/7 98/5 16/1 14/5 1388 2/4 1/3 52/2 9/8 5/4 53/9 18/8 9/9 55/6 26/2 11/8 46/9 27 12/4 47/8 1389 4/7 1/5 32/6 18/4 5/7 31 38/5 11/7 30/5 66/8 12/7 19 77/1 13/5 17/6 



   ��2?  ;�5�����%�� ;� R�M�  �'�� R��%	�N G�M<��%�  �F2� 
Kg/ha) W�X� 

(Kg/ha)   (%�W�X�  �F2� 
(Kg/ha) W�X� 

(Kg/ha)   (%�W�X�  �F2� 
(Kg/ha) W�X� 

(Kg/ha)   (%�W�X�  �F2� 
(Kg/ha) W�X� 

(Kg/ha)   (%�W�X�  �F2� 
(Kg/ha) W�X� 

(Kg/ha)   (%�W�X� R�L���� 6/7 1/7 32/5 15/8 4/6 30/8 29 8/7 42/2 51/4 11/3 25 66/5 13/6 24/8 
Alhagi 

graecorum 
 

1386 1/7 1/1 66/2 4 2/5 62/3 4/8 3/3 66/2 6/4 4/2 62/3 10 5/5 54/8 1387 0/6 0/4 67/5 3/3 1/4 42/4 9/7 4/1 41/7 20/9 9/2 43/9 21/4 9/6 44/9 1388 0/5 0/4 83/6 3/1 1/6 51/6 9/5 4/5 44/6 19/2 10/8 56/3 20/4 11/1 54/5 1389 2/2 1/2 53 9/7 5/2 53/7 18/6 10/7 57/2 26/1 12/2 47 26/8 12/9 48/1 R�L���� 1/2 0/8 67/5 5 2/7 52/5 10/6 5/6 52/4 18/1 9/1 52/4 19/6 9/8 50/6 
Atriplex 

leucoclada 1386 0/03 0/01 44/5 0/05 0/02 39/9 0/12 0/06 55/6 0/19 0/11 56/6 0/2 0/12 56/8 1387 0/03 0/01 35/2 0/05 0/02 40/2 0/12 0/06 56/1 0/19 0/11 60/3 0/19 0/11 60/2 1388 0/02 0/01 42/1 0/04 0/02 49/4 0/10 0/1 64/3 0/2 0/1 65/3 0/2 0/1 64/7 1389 0/02 0/01 45/9 0/04 0/02 51/3 0/10 0/1 63/5 0/2 0/1 66/1 0/2 0/1 65/5 R�L���� 0/02 0/01 41/9 0/05 0/02 45/2 0/11 0/08 59/9 0/2 0/1 62/1 0/2 0/1 61/8     



    @��A3- ,H*�? ����J�	 0���K L�5M� &' !�*�� ?��8	%�  ��� ��&'� ���7 I*&� � +	8,�&% +	5�� 9:�  
<�� Aeluropus lagopoides Desmostachya bipinata Halocnemum strobilaceum Alhagi graecorum Atriplex leucoclada ��� $�� $�� * ��� ��� $�� $�� * ��� ��� $�� $�� * ��� ��� $�� $�� * ��� ��� $�� $�� * ��� ;��:A �!%� 3 4 12 3 4 12 3 4 12 3 4 12 3 4 12 �>��� R�L���� 1/4 22/4 1/04 2 10/9 3/9 13/2 128/2 25/7 46 106/1 32/8 3/8 207/3 45/1  %� ��F 1/1 18/3 ** 0/8 3/7 * 20/4 ** 7/4 ** 4/7 ** 46/2 ** 1/3 ** 17/8 ** 41/1 ** 12/7 ** 0/142 7/3 ** 3/1 **   
  @��A4- ,H*�? ����J�	 0���K L�5M� &' E&F� ?��8	%�  ��� ��&'� ���7 I*&� � +	8,�&% +	5�� 9:�  
<�� Aeluropus lagopoides Desmostachya bipinnata Halocnemum strobilaceum Alhagi graecorum Atriplex leucoclada ��� $�� $�� * ��� ��� $�� $�� * ��� ��� $�� $�� * ��� ��� $�� $�� * ��� ��� $�� $�� * ��� ;��:A �!%� 3 4 12 3 4 12 3 4 12 3 4 12 3 4 12 �>��� R�L���� 1/1 16/2 1/9 0/6 2/7 1 7/9 21/7 10/3 32/6 62/1 8/2 0/3 103/2 22/4  %� ��F 0/9 14/5 ** 1/8 1/7 8/4 ** 3 ** 2/9 * 7/9 ** 3/7 ** 19/4 ** 37/1 ** 4/9 ** 0/508 7/6 ** 4/8 **   
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��� ������26  $%���4 795     @��A5 - 	���?6 !�*�E&F� � � ?��8	%� ��&'  ���� �  @	��	% 	�7=�O 	' +��7= �� /�   ;�5�����%�� Aeluropus 
lagopoides Desmostachya 

bipinnata 
Halocnemum 
strobilaceum Alhagi graecorum Atriplex leucoclada  �F2� W�X�  �F2� W�X�  �F2� W�X�  �F2� W�X�  �F2� W�X� 1386 a 2/4 a 2/3 b 1/4 a 0/7 b 3/3 c 1/3 c 1/9 c 1/9 a 4/4 b 7/2 1387 a 2/5 a 1/8 a 2 a 0/8 a 4/7 b 2 a 4/6 b 2/9 b 4/2 c 7/1 1388 a 2/1 a 2/2 a 1/9 a 0/5 a 4/8 bc 1/7 b 3/8 b 2/9 b 4 a 7/4 1389 a 2/1 a 2/1 a 1/9 a 0/5 a 4/9 a 2/6 a 5 a 4/6 b 4 a7/4     @��A6- 	���?6 !�*�E&F� � � ?��8	%� ��&'  ���� �  �	��	% 	�7=�O 	' +��7= �� /�   ;�5$����%�� Aeluropus 

lagopoides Desmostachya 
bipinnata 

Halocnemum 
strobilaceum Alhagi graecorum Atriplex leucoclada  �F2� W�X�  �F2� W�X�  �F2� W�X�  �F2� W�X�  �F2� W�X� ;� b 1/9 c 1/1 b 1/1 b 0/4 d 1/4 b 1 e 1/2 d 0/8 c 2/9 e 1/2 R�M� b 2/1 c 1/3 a 2/2 b0/4  bc 4/4 b 1/2 c 3/5 c 1/7 d 2/4 d 2/4  �'�� a 2/7 ab 2/6 a 2/5 a 1/3 b 4/7 a 3/3 b 5/3 b 3/6 b 6/7 c 7/3 R��%	�N a 2/9 a 3/2 a 2/3 b 0/3 a 5/2 b 1/3 a 6/9 a 4/9 a 8/1 b12/6  G�M<��%� c 0/7 b 2/3 b 1 a 0/8 c 3/9 a 2/7 d 2/3 ab 4/46 e0/4  a12/9     ���  ����B ���� ��%�� R�� ��� 8� ����5 	 $���5; a��I� bc��� �>��%��; ��  ��9��F2��  ��2? W�X� 	�5;  �%2� �%��� ����G�� � .��;%2= �8 ��9�� %� W�X� 	  �F2� ���$�� 	 �5 ;�5 Wq�]� ;�%�� 	 $�2� 	�'�� a��I� ��>� ��35 %�� ��2_2� R��^ .pq<\  �>F�f� %�Mirzaali 	 �5E) ��%�2011)( Smith 	 �5E) ��%�2005)( 

Khodagholi  	Akbarzadeh )2016)( Hoseini  	
Akbarzadeh )2015 	 (Ahmadi 	 �5E) ��%�2013 ( .�2� $ � @%�9? ��� %�  �F2� ��9�� ��%�� %��5 ;1386  ��1389  
���R��:T��  �8  � $ 5��� ��� %�  �F2�V2� R���7�� ��� :��5 ��� R�� %� �? �%�� �F	 G�� �L�� ; �����  ���: ��2� i������ %�  ��� �% G�� .�2� V	� ��� :� ��f�� R�� %�  �% KXN .��8 2��3!  �% KXN �� �? �%��� %�;r	�� $�� ���M� 	 ;� %� �? �%�� 	 �2�R %� $�� ��2? ���	%  �% 	  �F2� gM� %��3�  .G���F�n %��8 �� g���� ���2!	 ��� R�� %� �? �%�� ;h�� Y�2��) $�� %� �? �%���5 	 G�� R���7 R�M� 	 ;� ;�����  �? �%�� �8 G��  �'�� �]�	� 	 G3��  �% r	�� �8 %|A K��	� %�G��  �% KXN �]�	� 	 ���? :�zA G�� $���N� [�'�� %� . �	 n %� 	 G�� R���7 �? �%�� Y�2�� V	� ���55 ���� �F	 G�� ��� 	 ;� ��(� $�� 	� %� �? �%�� ��9�� R��.G�� ��f�� %� ���	%  �% :�zA �� ���9�5 �8 G�� R�M�  V2� ��� %��2!	 ��  �? �%�� H��9N� ����F�� ��� �� G<3� ) K<\112 �������� ( � %� @%�� V � G�� KXN r	�� �% (;�)  	 @%�� �	9��8 R��%	�N %� ����p�<   �% KXN �]�	� .G�� ��N�� H5�8  �F2� G��  �8 �� ) �F2� V%�M^ ��� %����� H��9N� K<\ ��� �� G<3� �� . 5��2!	 ��  ��2� h��



796  ���&' (�&��)* +�,�� ...� ��!�*   ) �F2� ��2<� ���: G�� K<\ ��� �� G<3� �? �%�� ��9��.G�� �A �	:2��� @%�� ;� %� $���'�� [�'�� �? �%�� $��  �? �%�� %|A �]�	� %� �F	p��<3�  �8 G�� $���N� [�'�� ;���: � �E��9� �� �!2� ���  @%�� V � ���<!  �% KXN �% %� �;$�� G�� $�2��. ��� %� W�X� ��9�� ��%�� %��5 ; a��I�)  �8  � $ 5��������R�  ��� %� W�X� V%�M^ 	 �8��R�  %� W�X� ��9�� ����o�  �	% .�2� �	� ��� %� �A ����5  �	% �� ����� ��%�� ; R������� .�2�  �F2� ����o� ��� %��5 %� 	 �2� h�� 9�� W�X� $�2� h��  �F2� �8 �� ����5 H5�8 9�� W�X� ��N�� H5�8  �F2� �8 �� �%���� ��. 5�  �8 ��� ���� ���5�� `F�]  �F2� ��%�� ��9��  �F2� ;�) H�	% KXN r	�� :� 
���R��%	�N �� ($��  �	% $��  .�%�� ����9N��� ��9  �F2� %�G�M<��%� �F	 GN�� H5�8 $��  �� ��9��$��  �F2���>� 	�'� H�	% KXN r	�� ;�5 ;%��  R������ .�� � ���� ��9��R��%	�N %�  �F2� �A :�  >� 	 $��  %� .�2� $�� �'�� ��2� ��h�� G�� ��9�� %�  �F2� R��$���5 $�� ��>��5 	 R��%	�N ;  �'��$�� �� G<3��5 ; KXN r	����2? �8 G�� K�F� R�� �� R�M� 	 ;� ��>� H�	%�5 ;
Halocnemum strobilaceum  	Desmostachya 

natanbipi ��h2=  �% $%	�����2? �L�� �� G<3� ;�5 R��%	�N %� �M�A ���	%  �% }	� 	  �����$��  �2� ), 2010& EhsaniSoltanipoor (. ��2? :� R��k�5�5 ;  
��� ��(���:RT��  ��35 	  
���  �F2� �8 G�� �>�<=. ��� �A K��	� :� ��h�� H�	% KXN �]�	� %�  ��%�� ��9�� $�� �'�� �� H�	% KXN r	�� :� 9�� 
��� %� K8 W�X� H5�8 H�	% KXN ����7 �� �A :�  >� 	 ����9N�  �	% R������ .GN�� ��9�� �A :� ~7 	  �'�� $�� %� W�X� %� R��%	�N $��.�2�  G�� ��2� R���7��9��  $�� %� W�X�  )H�	% r	�� R�� %� �8 G�� l2��� V�� ��Qo� $2�� �� $���5 ��  �N2��)  � !  �F2� :� g5 V�� )$:�� �N2�� ��8 G�� g5 	 ($:�� :���2? (D�] �N2��) g� \  �F2��5 $��'��� �� ��5��? D�] �N2�� �� V�� ���: �\q� 	  ����Alhagi 

orumgraec 	lagopoidesAeluropus   G�� )Soltanipoor & Fayaz, 2010 �E��� �� �!2� �� R������� .($�� R�� %� 
��� %� V�� $��'��� �%2� D�] �N2���5 $:� ��;��? ����2�) R��:� 	%$�� %� W�X��5 r	�� ;   �% KXN�8�� $�� :��5 K�F� .G�� H�	% KXN �]A ; %�  �F2� ��2� h�� �L��$�� $�� �� G<3� R��%	�N�5 ; G�� H�	% KXN r	��.  %� W�X� H5�8 $ �� K�F� G�M<��%�)$�� G�� 
��� %� V�� �� >� � � g8)  R�� %� ���: � $��� V�� ;:%	��8 KXN ����7 G��~7 :� �5 r%�9� �^ �� $��'��� ��8 �� �%�	 ���8 	�� 
� K�h� �L�� :� . �2� ����� H5�8 	 �N2�� � � D�] �� ��2�� W�X� �� V�� K .��8 $%��� ��2? ��%���5 
��� ;R��:T�� ���� ��  5�  �8�����R�  ��2? �� l2���  �F2� Halocnemum

strobilaceum ��2? �A :� ~7 .G���5 ;Desmostachya 

natanbipi )lagopoidesAeluropus   	Alhagi 

graecorum  ��2? G��M� %� 	Atriplex leucoclada  .G�� �A :� �8 ���!�����R�  ��2? �% 
��� {f�Halocnemum 

strobilaceum �� G�� $��� ��X�]� �2])  �>�<= R�������  G�� �8�����R� . ��� ����� ��f�� %� �%  �F2�  �A :� ~7 �� 9������i ��2?�5;natanDesmostachya bipi )
lagopoidesAeluropus   	Alhagi graecorum �����R�  �% {f� $�2�� ��o��  �F2� 	�M�A $�% %��5 ; >� ; %��\ �%�� ��2? .Atriplex leucoclada  9���8��R�  %� �% {f�%��\ 
��� %� �]A $�% %� 	 G�� $ ���27 
��� �� .���? ��� �= %� ��2? %�  �F2� ����o��5 �� ��%�� ; G�>_	 � ��f�� ���25 	 wA� $6�	 K���� �? �%��%�� l�<�%�.   �����R�  ��9����2? R�� %� W�X��5��%�� �%2� ;) ��2? �� l2��� Halocnemum strobilaceum �2� :� . �A �8 ���! ��2? R�� gS�� HI� H�27 {f��� �% 
���  �� ��2? R�� �� V�� �%2]�� ��9�� 	 G�� $��� ��X�]� �2] i��������� ��2? �L�� :��5 G��)  %� �A W�X� R������� ��2? R���5 ����� .G�� �� �A :�  >�����2? i���5 ;

natanDesmostachya bipi )lagopoidesAeluropus  )
Alhagi graecorum  	Atriplex leucoclada  �8  ��35 M�����i  H�8��7 {f� R���� ���8��)  ��9�� W�X� R���7��; . �%��  ��2?Atriplex leucoclada �8��R�  {f�
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��� ������26  $%���4 797   �� �% ��f�� %� ) G�� $��� ��X�]� �2]2/0  {f�  (%� �� �F	 ($ � %2X�� G���  @:%� 	 �8�%2I�2] G�� ) h�� ����!%Soltanipoor & Fayaz, 2010 R���h�� (   (%� ��9���% W�X� ��2? R�� %��5 ��2? .�%���5 ;
lagopoidesAeluropus   	Alhagi graecorum  �S� :�  ����!% @:%�)Soltanipoor & Fayaz, 2010 ( �<��� %�   (%� 	  ��35 ; >� ��9�� 	� �� G<3� ;��h�� W�X� ��2? . �%�� �L�� ��2?�5 �� ; {f�� h�� H�8��7�  G�� R���7 ����!% @:%���) �8��R�   (%� ��9���� �% W�X� . ���� ��X�]� �2]    ��2? %�Halocnemum strobilaceum ����� R� ��9�� V%�M^ ��� %� W�X� 	  �F2�  	�8��R�  ��9�� 	  �F2� �8 �2� �	� ��� %� W�X� ��  ��f�� �? �%�� G�>_	 l�<�%� G�� ����� .�����R�  ��9�� 	 R��%	�N $�� %� ��2? R��  �F2� �����R� � ��9� %� �A W�X�$�� �'��  .�2��8��R�  ��9�� ;� %� 9�� W�X� 	  �F2� }	� �� r2_2� R�� �8 �2� $�� $�� %� ��2? ���	%  �%;�5  R��%	�N 	  �'��G�� Y<��� )Soltanipoor & Ehsani, 2010.(  ��2? %�

natanDesmostachya bipi �����R�  ��9�� W�X� 	  �F2�  	 �]A ��� %��8��R�  ��� %� �M�A1386 .�2�  �^�?� ��9�� ��� ���8 %� W�X� 	 �]A ��� �� %�  �F2��5  	�'� ��>� . ���� � g5 �� ;%�� ��������R�  ��9�� W�X� 	  �F2�  	  �'�� $�� %��8��R�  �8 �2� ;� $�� %� �M�A��  G�>_	  �'�� $�� %� ��2? ���	%  �% }	� 	 ��f�� %� �? �%�� l�<�%� G���)Soltanipoor & Ehsani, 2010 ��2? %� .(
lagopoidesAeluropus   R�� ;%��A 	�'� ��9�� 	  �F2� ��� %� W�X��5 ; �%2���� . �� $ 5��� ��%���� R�  	 R��%	�N $�� %� W�X� 	  �F2��8��R� ;� %� �M�A $�� R��%	�N %� ��2? R�� �8 G�� �A G�� .�2� }	� �� $�� K?�5� ��K? 	  �% �F2� ��<�� R�|A �� �:	 	  �8 �N2���� H��9N� �� ��2� g8 G�� . ��� ��9�� 	  �F2� ;� %� W�X� G�� $�� R�� %� $��? ���	%  �% :�zA $����� :� �]�� %� �8�5 ��  G��]c���  ��f�� �? �%�� r	��  ��9���8 9��  �F2��� ) G��Ehsani,  Soltanipoor &

2010 ��2? %� .(graecorumAlhagi  ����� R� ��9��  �F2�  	 V%�M^ ��� %� W�X� 	�8��R�  ��9�� %� W�X� 	  �F2�  K8 �� i�f� R�� .�2� �	� ��� ��9�� %� W�X� 	  �F2� ����5 ; �%2� G�>_	 ��(� K��� �8 G��� l�<�%� ��%����� .�2� ��f�� �? �%���� R� ��9�� $�� %� W�X� 	  �F2�  	 R��%	�N�8��R�  �M�A;� %� 	  �F2� ��2� g8 G�� .�2� $�� ;� %� W�X� G�� $�� R�� %� $��? ���	%  �% :�zA $����� :� �]�� %� �8�5 ��  G��]c���  ��f�� �? �%�� r	�� �8 9��  �F2���  ��2? R��  �% $%	� .G��H��  $�� B�7 :� G��) R��%	�N %� ��2? ���	%  �% }	� R������� 	 G�� $��  �8 $�� R�� %� �8 G�� �>�<= ��9��G�� ��h��  �F2�)  ��9�� . ��� ��h�� 9�� W�X�  ��2? %�leucoclada Atriplex �����R�  ��9�� ��� %�  �F2�1386 	 �8��R�  ��� %� �A 1389  .�2���� R�� ;%��A 	�'� �^�?��5 V%�M^ �� V	� ;  . �� $ 5��� ��� R������ ��9�� W�X� 	 V%�M^ ��� %� �� ��	�'� �8 �2� V2�  . ���� � g5�����R�  ��9�� W�X� � �8 �2� R��%	�N $�� %� 9�� ��2?���h2= G����  $%	� ��2� 	 G�� R��%	�N $�� %� �A ���	%  �% }	� $��?  �% ��9���� 	 ��2? R�� %�  �F2� �A 
<� ��9�� R�� %� )W�X� $�� 	 $���5�A :� K<\ 	  >� ; $�� :� ��h���5�L�� ; .G�� ����2? ��8%2=�5�% ��%�� �%2� ; �� $	�? B�7 �� ��2� ��2? �� ��X�]� �	� $	�? .��8 g�3��g8����7Halocnemum strobilaceum ��� �8 �%���� R� �� �% ��f�� H�27 {f�  R�� .G�� $��� ��X�]� �2]  �!2� �� ��2?�� ��h�� g8�)  ��9����h��  �F2�  �%�� ��f�� %� )3/57  K8 :�  (%� ��9�� 	 ( �F2� ��9�� 9�� �A :� W�X� ��2? :� ��h���5�L�� ; ) G��1/42  K8 :�  (%� ��9��  ��2? V	� $	�? .(W�X�natanDesmostachya bipi  G�� R�� .G�� ��f�� %� H�8��7 {f� �S� :� ��2? R��	� �8 ;�%�� ��2? ��9�� �	 n  �F2�7/20 8  (%� 
���  �F2� K  .G�� ��9�� �	 n 
��� %� ��2? R�� :� W�X�6/9   (%�  ��2? V2� $	�? .�2� W�X� K8Alhagi graecorum  G�� �S� :� �8 g8���  	 G�� 
��� ��2? R��2�8/13  K8  (%�  	 G��� ��X�]� ��2? R�� �� 
���  �F2� ��9�� R�� W�X�



798  ���&' (�&��)* +�,�� ...� ��!�*   ��2?6/29  (%� ��9��  V%�M^ $	�? .�2� W�X� K8 ��2?lagopoidesAeluropus   �S� :� ��2? R��%�M^ �8 �2�  	 �2� g8���8   (%� ��9�� ��2? R�� �� 
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Abstract      This study was conducted to demonstrate the growth behavior of Aeluropus lagopoides, 
Desmostachya bipinnata, Halocnemum strobilaceum, Alhagi graecorum and Atriplex 
leucoclada in the Zaminsang rangelands of Hormozgan province during 2007 to 2010. 
Determination of the production and consumption were done by the individuals in medium size. 
In each year, five medium individual of plant were selected for all months of growing and 
grazing season in exclosure area for measuring the production and the same number in the 
grazing range considered for measuring the production residue and from difference between 
them, the consumption was identified. Results indicated that different years and months had 
significant effect on production and consumption of the study species (p<0.05). According to 
the obtained data from the experiment indicated that, the average production of five perennials 
species was 125.8 kg dry forage per hectare. The highest production rate was obtained from 
Halocnemum strobilaceum and Desmostachya bipinnata in amount of 52.9% and 22.9% of total 
forage production, respectively. The average consumption of the species was 32.4 kg dry forage 
per hectare. The highest consumption rate was dedicated to Halocnemum strobilaceum and 
Alhagi graecorum, with amount of 41.8% and 30.1% of total forage consumption, respectively. 
The highest production rate was obtained from 2008 with 162.7 kg dry forage per hectare which 
was 1.8 times higher than low-production in 2009. The highest consumption rate for all species 
was 35.7 kg dry forage per hectare in 2009. The highest forage production and consumption 
were obtained in May in all species during the years. 
 
Keywords: Utilization percentage, forage, grazing season, halophyte range plants, Hormozgan 
province.   
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, Shahraki & Barani, 2009; Murty, 2012; Angerer
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Abstract  
     Ranges are considered as the natural and renewable resources, despite being in renewable 
resources group, due to inappropriate exploitation in many parts of the world, they have been 
destabilized and destroyed. The purpose of this study was to find ways to protect rangelands in 
Hamadan province. General approach of this research is descriptive and analytical, it has mainly 
used qualitative methods and emphasized on the participatory approach to increase the accuracy 
and depth of the results. Due to the ability in providing a reasonable framework for developing 
solutions the "SWOT" analysis method has been used in the research study. In many studies, to 
identify SWOT factors (strengths, weaknesses, opportunities and threats) and determining 
strategies only depends on previous studies or researcher's views, but in this research to 
determine the elements or factors of SWOT and identification of approaches a set of methods 
was used, including: "brainstorming" holding in a session, "Participatory rural appraisal" (PRA) 
workshop in 8 session, and 15 questionnaires completed by experts. In the next step, factors of 
SWOT quantified by "AHP" method and completing of 18 questionnaires of paired comparison 
in Saaty's scale was done by experts, this method is the combination of SWOT with AHP. 
Accordingly, in the matrix of SWOT analysis 20 strategies were introduced. The most important 
factors of the strategies which have presented based on need for comprehensive participation 
and views of the people, restore confidence in the government and nation in terms of natural 
resource management, using the power of NGOs, use of new techniques and social networking 
for conservation of ranges, power sharing and decentralization for make decision about natural 
resources and suitable distribution of operational experts to office centers in smaller areas 
(Dehestan). It also has proposed creating the"engineering supervisor of natural resources" and 
the supporting of the specific service companies of rangelands.  
 
Keywords: Conservation, ranges, participatory approach, SWOT, AHP, Hampden. 
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��   A	% �d� ;� .LD����%�2 ������ b<� ;� `���� Y�� A	% )`���� {� 8� 	 b<S<� L�8�� �� �!<� ���'�(<� - �%�2 ;� �����d�) ������: 	 ������ 	 ����� $�]�.L�� (��%���� 
�!@%	= ��H5� 	 %��= �%<� ;��� %� Y�� `���� qK�^ %� ����� ��� �� 	 �3!���  �� $�]�6��: \��J� `��5 ;� %����%� �4_�a� F���� 	 ���� \�� LD�; @����� F<��5 	���^ %� V8 �2<�� 6� �'� %� kH�� 	���^ %� V8 	 kH�^��� 1395 F����  . � L�<K	� 	 ��;	� Y��3� @��� L��� � �� �Z[� \��<� @ ��$�]� 	 ������%�2 $�E �� ;� ��R \��<� ����� ��%�������1E 	 �8%��3���; )�8%��3� ;� I��8 �� t<��� �� �8 6��: )�!	; �D���� %<( ����	 $9�AHP  @	�_ (V8 �� L4D� 	� �� 	� �Z[� \��<�) �!	; �D������E V�d���� 	  � ����	25  	 $�4X ������%�2 ;� �'�40 $�]� ;� �'� ���E� ! %<u� I��8 ;� $�4X ��%���� �� �����d�$��� L�8�� �J��� �� �!<� �� . �= \�� @�8 ��L��6��: ;� $ �=��<E @	�_ ����)M��: U�5 @�8  	 �4����r��(�?��Y��;� )�<� @�A	% ;� 	% %��= @�8 �;=) �5�4�����<@�8 ����%�:���I( @%����3� Y��3� @��� Y�G�����8 ��d� @�Y� $	�E 	�  	 ������%�2 $�]���%����  ;� �<�;=u 	 ������� -Test U Mann Whitney) ($��'���  �.  L�<K	� 	 ��;	� Y��3� @��� �� �Z[� \��<� @ �����1E 	 �8%��3���; )�8%��3� �<u� %� ��R L��� � ;� �8 2 $�E ��$�]� 	 ������%� ;� kH�^ 	 kH�� %� ��%���� �4���� ��D��  ����? \���� A	%)AHP( F�� 	 %�1?� Decision Super  $�]�  ����? \���� A	% %� . � $���;� $��'��� �� �4���� ��D�� 6��: ��H5� �!	; ���� F�� �!	�X 	 $9�	%�1?� Super Decision � 	 ��;	 L�<K	� \��<� @ ���'K[� �� �Z[��'K[� ��; 	 �8 @�8 $�]� $�E �� 	� ;� ��R L��� � ������%�2 	 ��%���� �<�� %� 	 �7�� @��� |z� . ���E V�d�� �5<��� @�8 $�E �� `�'��$�]� @�8 �d� ;� ������%�2 �� ��%�����4�% �%<� %� g����� �� 	 {H�X�L�<K	� 	 @ �� @ �� �'K[� �� �Z[� \��<� 	 �8�'K[� ��; �� ��R L��� � @�8 L�<K	� �2 $ � \�� %<( Y�� @<� ;� $ � FH�� @�8 $�]�L�<K	� @� � \S�'� �E� ������%�2 	 ��%���� %� �8  	 �'( U��% �81  ) �"g�����"  ;� ����� 	1 "{H�X�" .L�� $ � %<d��  
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  I�	J1-  K�� L��=� :EHM 	+���/ �< ������ :!�! )�!�� <�%�:B&(� �� �'(� � ND� )��%* ���0� �#kH�^ %� ��R L��� � <G7��: 
��<! $�E �� 	� ;�  �'K[��8@ ��R L��� �  <G7��: 
��<! $�E �� ;� �Z[� 	 V]� \��<� ��;	�  $�]� $�E �� ;���%����   ��;	  (%��'K[��8  ������%�2 $�E �� ;�   ��;	  (%��'K[��8  ��R ���;   �;	)  �� ���� 
���� q��7�456/0(  4/59   �;	) kH�� %� >%�	; @����484/0(  2/57   �;	) kH�^ %� i= �<4�2106/0(  $�]�%���� �;	) 
��� ;� ����� @122/0(  �;	) kH�� %� >%�	; @����446/0(  �;	) kH�^ %� >%�	; @���E b<^	443/0(   ��1�� 68�2A%���8@  �;	) ���411/0(  A%�� ��1�� 68�2 �;	) ��� @�8268/0(   �;	) kH�^ %� 
��� �?<�� %� �� 68�2321/0(   �;	) �G�� ����� 	 ���v���	% c�<� �^H�� 
���� � ���R ;� >��381/0(   �;	) kH�^ %� >%�	; @���E b<^	141/0(   
��� %� �?<�� �<4�2�^H�� ) �;	240/0(  $�G^���� �<!	 �;	) ����� j<2 ��D� %� L^<� @�8297/0(   
��� @��� ��4^�^ Y����E�^H�� ) �;	135/0(   �;	) �^H�� 
���� %� �?<�� �<4�2240/0(   �;	) kH�� %� �?<�� ��<� V8��?383/0(   �;	) j<2 L���� 68�2477/0(  |: 	 %<�2 ;� F�� U��3� ��J�� %� b%�1� �R �;	) kH��362/0(   �;	) kH�� %� �?<�� ��<� V8��?248/0(   �;	) kH�� %� �<8 ��<�  ��D�120/0(  |: 	 %<�2 ;� F�� U��3� ��J�� �;	) kH�� %� b%�1� �R144/0(   �;	) kH�^ %� 
��� �?<�� %� �� 68�2373/0(  A%�� 6�2��: 	 ��1�� �;	) ��� @�8578/0(   	 ��1��A%�� 6�2��: �;	) ��� @�8273/0(  ��R ���J� 6�2��:   �;	) 
��� %� i= 
�;<� �G�<GR537/0(  5/13  c�<� 
��� ��	��� @��R V�D�� @��!�  $�]�%���� �� @���F�� � ����R �;	) �8569/0(  2/14   �;	) ��E L�� 8 %� ��:<R 6��244/0(  $�]�%���� �;	) 
��� ;� ����� @230/0(  c�<� 
��� ��	��� @��R V�D�� @��!�  $�]�%���� �� @���F�� � ����R �;	) �8097/0(   �;	) ��E L�� 8 %� ��:<R 6��093/0(  F�� q�2�� 	 b<�   �;	) 
��� @ ��� 	 ��D: c����525/0(  7/13   �;	) i= 
���� ;� ��(�?557/0(  3/14  ��<� �;	) ��8��E � � �4�X 	 @�213/0(   c���� �;	) 
��� @ ��� 	 ��D:217/0(   �;	) i= 
���� ;� ��(�?151/0(   @�]���<��K�DJ�X b<^	 	 ����^�@�8   �;	) kH�^ %� �: %� �:122/0(  F�� �� 3�   	 �K�DJ�X @�]���<� �;	) ����^�464/0(  4/13   L��3�$�]�%����  �;	)529/0(  3/14   L��3�$�]�%����  �;	)267/0(   	 �K�DJ�X @�]���<� �;	) ����^�240/0(  A%�� ��1�� �;	) kH�^ %� ��� @�8140/0(   ��1��A%���8@  �;	) kH�^ %� ���125/0(  



814   ����$�%&���� �'(� )��%*  	+�... �����  O&�- :B&(� �� �'(� )��%* $�%&�� � ��P $���	�  �# ��-	�< Q��;���D�  �#���+7��" �� ����<��  1- :B&(� �� �'(� )��%* $�%&�� Q��;� � ��P $���	�  �# ��-	�<��D�  �#RH?@ �< ���+7��" �� ����<��  �	 ! �� �!<� ��1$�]� $�E �� ;� ) )kH�^ %� ��%����  ;�21  )��R L��� � �� �Z[� \���12  �� �Z[� \���  )��R ���; �'K[�3  ���J� 6�2��: �'K[� �� �Z[� \���  )��R3 \��� �Z[�  	 F�� q�2�� 	 b<� �'K[� ��3  \��� �� L��8� 	 L�<K	� @�%�� F�� �� 3� �'K[� �� �Z[� . ����  ;� )kH�^ %� ������%�2 $�E �� ;�21  �� �Z[� \���  )��R L��� �12  )��R ���; �'K[� �� �Z[� \���3  \���  )��R ���J� 6�2��: �'K[� �� �Z[�3  �'K[� �� �Z[� \��� �� 	 b<� 	 F�� q�23  @�%�� F�� �� 3� �'K[� �� �Z[� \��� �	 ! >����� . ��D8 L��8� 	 L�<K	�1 �� ;� ��2%<5 $�]� $�E �� 	� `�'�� ;� )kH�^ %� ������%�2 	 ��%���� 42 �'K[� �� �Z[� \��� )��R L��� � @�816  �Z[� \���  )��R ���; �'K[� ��4  ���J� 6�2��: �'K[� �� �Z[� \��� �R )�4 F�� q�2�� 	 b<� �'K[� �� �Z[� \���  	6  \���  %� ��3�! F�� �� 3� �'K[� �� �Z[�30  �Z[� \��� g���� )6/72  6���� $��� ��% %<( �� �	 ! %� �2 ( (%� %� 	 $�E �� 	� g����� )L�� $ � $���12  �Z[� \��� ��r) g����4/27 �G�� ( (%�  �� ��; �	 ! %� �2 �� Y�	% ��% %<(.�%�� �<!	 $�E �� 	� {H�X� )L2 - :B&(� �� �'(� )��%* $�%&�� � ��P $���	�  �# ��-	�< Q��;���D�  �#RH�� �< ���+7��" �� ����<��    �	 ! �� �!<� ��2$�]� $�E �� ;� ) )kH�� %� ��%����  ;�22  )��R L��� � �� �Z[� \���13  �� �Z[� \���  )��R ���; �'K[�3  �� �Z[� \����'K[�  ���J� 6�2��:  )��R3  	 F�� q�2�� 	 b<� �'K[� �� �Z[� \���3  \���  L��8� 	 L�<K	� @�%�� F�� �� 3� �'K[� �� �Z[� ��D8.    �� �	 ! �� �!<�2 )kH�� %� ������%�2 $�E �� ;� )  ;�22  )��R L��� � �� �Z[� \���13  �� �Z[� \���  )��R ���; �'K[�3  �� �Z[� \����'K[�  ���J� 6�2��:  )��R3  	 F�� q�2�� 	 b<� �'K[� �� �Z[� \���3  \���  �� �Z[��'K[� �� L��8� 	 L�<K	� @�%�� F�� �� 3�. ���� >�����  �	 !2�� ) $�E �� 	� `�'�� ;� ��2%<5 $�]� ;� )kH�� %� ������%�2 	 ��%����44  �� �Z[� \��� �'K[� )��R L��� � @�818  ���; �'K[� �� �Z[� \���  )��R6  �� �Z[� \����'K[�  )��R ���J� 6�2��:4  \���  	 F�� q�2�� 	 b<� �'K[� �� �Z[�4  �'K[� �� �Z[� \���  F�� �� 3�%�  b<��� %�32 g���� �Z[� \��� )6/72 ( (%�  $��� 6���� $��� ��% %<( �� �	 ! %� �2 %� 	 $�E �� 	� g����� )L�� $ �12  �Z[� \��� g������r )4/27 ( (%�  %<( �� �	 ! %� �2 �G��.�%�� �<!	 $�E �� 	� {H�X� )L�� Y�	% ��%   



  I�	J2 -  K�� L��=� :EHM 	+���/ �< ������ :!�! )�!�� <�%�:B&(� �� �'(� � ND� )��%* ���0���P $���	�  �#<G7��: 
��<! $�E �� 	� ;� kH�� %�  �'K[�@�8  ��R L��� �   	 V]� \��<� ��;	��Z[� <G7��: 
��<! $�E �� ;�  $�]� $�E �� ;���%����   ��;	  (%��'K[��8  ������%�2 $�E �� ;�   ��;	  (%��'K[��8  ��R ���;   �;	) LK	� @<� ;� kH�� �� kH�^ ;� j<2 M�%�� FH��461/0(  3/61  ���v���	% c�<� �^H�� 
���� � ���R ;� >��  �G�� ����� 	  �;	)267/0(  1/62   �;	)  �� ���� 
���� q��7�155/0(   %� >%�	; @���� b<^	kH�� ) �;	412/0(  |: 	 %<�2 ;� F�� U��3� %� b%�1� �RkH�� ) �;	461/0(   
���� %� �?<�� ��<� �?�2��^H�^� ) �;	506/0(   %� 
��� �?<�� %� �� 68�2kH�� ) �;	304/0(  	 �E �%�� 68�2 �K�DJ�X %� �: @�8:� ) �;	181/0(   �?�2 i= �<!	 @��� i��) F�� �;	129/0(   %� F�� �� Y�]� $��E � ���% %�;=) kH�^ �;	181/0(  �K�DJ�X 	 �E �%�� 68�2 %� �: @�8:� ) �;	460/0(   %� 
��� �?<�� %� �� 6��1?�) kH�^ �;	435/0(   
���� %� �?<�� ��<� �?�2��^H�^� ) �;	263/0(   %� >%�	; @���E �<4�) kH�^ �;	270/0(   ����� 	 ���v���	% c�<� �^H�� 
���� � ���R ;� >����G� ) �;	143/0(   %� �<8 ��<�  ��D� \��	� %� %�]�) kH�^ �;	151/0(   %� 
��� �?<�� %� �� 6��1?�) kH�^ �;	431/0(   `��5 ;� LK	� L���_�h�Y� ) �?<�� �;	453/0(   %� �<8 ��<�  ��D� \��	� %� %�]�) kH�^ �;	398/0(   	 � ��% %� L��^% ��<4�$�]�%����;� @   Y�� �^H�� 
����$�]�%���� ��~`�� ) �;	279/0(  A%�� 6�2��: 	 ��1�� @�8) ��� �;	416/0(   @��%�2 \� 4�
���� ) %� (
��� Tu� 68�2kH�� ) �;	482/0(   `��5 ;� LK	� L���_�h�Y� ) �?<�� �;	328/0(   %� �?<�� %� �� 68�2kH�� ) �;	250/0(   	 � ��% %� L��^% ��<4�$�]�%����;� @   Y�� �^H�� 
����$�]�%���� ��~`�� ) �;	121/0(   6�2��: 	 ��1��A%���8@ ) ��� �;	131/0(  ��R ���J� 6�2��:   
���� � 3�) i= �;	457/0(  9/12   
���� � 3�) i= �;	401/0(  6/12   %� i= 
�;<� �G�<GR) 
��� �;	261/0(   L�� 8 %� ��:<R 6��) ��E �;	299/0(   L�� 8 %� ��:<R 6��) ��E �;	143/0(   %� i= 
�;<� �G�<GR) 
��� �;	113/0(  



 �'K[�@�8  ��R L��� �   	 V]� \��<� ��;	��Z[� <G7��: 
��<! $�E �� ;�  $�]� $�E �� ;���%����   ��;	  (%��'K[��8  ������%�2 $�E �� ;�   ��;	  (%��'K[��8    F�� q�2�� 	 b<�     @ ��� 	 ��D: c����) 
��� �;	404/0(    9/12     @ ��� 	 ��D: c����) 
��� �;	464/0(    5/13   
���� ;� ��(�?) i= �;	304/0(  ��<� � � �4�X 	 @�E��8�� ) �;	262/0(  ��<� � � �4�X 	 @�E��8�� ) �;	147/0(   @�]���<��K�DJ�X b<^	 	 ����^�@�8   %� �: %� �:kH�� ) �;	136/0(  F�� �� 3�   	 �K�DJ�X @�]���<��^���� ) �;	375/0(  9/12   L��3�$�]�) %���� �;	390/0(  8/11  `��5 ;� kH�� %� ��R ���	�: ����2   L��� � $n	�: @��!�) ��R �;	346/0(   ;� �X�� F�� U��3�$�]�%����|: 	 %<�2 ;� ���R   %� b%�1�kH�� ) �;	251/0(   L��3�$�]�) %���� �;	137/0(   	 �K�DJ�X @�]���<��^���� ) �;	120/0(  



 ���� �����  �! ����� ������ 	 
��� ������26  $%���4 817   I�	J3-  � ���+7��" T��U� ��� ��V���� :���>���D���<���< ��  )��%* :� ��%V��W <�%��'(�  ��:B&(��#  ��2 �:B&(��#� $���	
 �+=�� �� �%�25 2� �<�B=� �� ��P   \��<��Z[�  ���'K[��8  ��; 	�'K[��8@  �� ����R L   %� ��U Whitney-Mann  %� ��w Wilcoxon  %� ��Z  ��3� Tu�@%��   ��;�'K[� �	%	 kH�^ 
��� �� F��  5/8774  5/9809  ns 041/0 -  682/0   ��;�'K[� kH�^ 
��� ;� F�� �	�X  3249  85464  ** 11/7-  0/0   ��;�'K[�  
��� �� F�� F�G�8 �	; �	%	kH�^  5/1964  5/2999  ** 703/8-  0/0   ��;�'K[�  
��� �� F�� F�G�8 ��� �	%	kH�^  5/8074  5/90289  ns 264/1-  206/0   ��;�'K[�  
��� %� ��R  � �<5kH�^  5/4580  5/86795   **498/5-  0/0  �'K[� kH�^ 
��� %� F�� ���J� 6�2��:  5/5964  5/88179  ** 847/3-  0/0  �'K[� kH�^ 
��� %� F�� q�2�� 	 b<�  5/7857  5/8892  ns 524/1-  127/0  �'K[� kH�^ 
��� %� F�� �� 3�  5/7839  5/90054  ns 544/1-  122/0   ��;�'K[� �	%	 kH�� 
��� �� F��  5/4399  5/86614  ** 71/5-  0/0   ��;�'K[� kH�� 
��� ;� F�� �	�X  5/7372  5/89587  * 109/2-  035/0   ��;�'K[� 
��� �� F�� F�G�8 �	; �	%	 kH��  5/6324  5/88539  ** 381/3-  001/0   ��;�'K[�  
��� �� F�� F�G�8 ��� �	%	kH��  4641  86856  ** 435/5-  0/0   ��;�'K[�  
��� �� F�� 
^<� �� �	%	kH�� 5962  88177  ** 823/3-  0/0   ��;�'K[� kH�� 
��� %� ��R  � �<5  8220  9255  ns 081/1-  28/0  �'K[� kH�� 
��� %� ��R ���J� 6�2��:  4411  86626  ** 695/5-  0/0  �'K[� kH�� 
��� %� F�� q�2�� 	 b<�  5/7850  5/8885  ns 531/1-  126/0  �'K[� kH�� 
��� %� F�� �� 3�  8488  90703  ns 765/0-  449/0    3- :B&(� �� �'(� )��%* $�%&�� Q��;� � ��P $���	�  �# ��-	�<��D�  �#RH�� � RH?@ �< ���+7��" �� ����<��   �	 ! �� �!<� ��1  	2�� ) 	� `�'�� ;� ��2%<5 $�]� $�E �� ;� )kH�� 	 kH�^ %� ������%�2 	 ��%����86 �'K[� �� �Z[� \��� )��R L��� � @�832  �Z[� \��� ) ��R ���; �'K[� ��8/39  )( (%�4  �� �Z[� \����'K[� ) ��R ���J� 6�2��:4/10  )( (%�4  �� �Z[� \��� �'K[�  b<�) F�� q�2�� 	5/10  	 ( (%�4  �� �Z[� \���



818  $�%&�� ������ �'(� )��%*  	+�... ) F�� �� 3� �'K[�8/10  %� b<��� %� ( (%�44  \��� ) g���� �Z[�5/71  %<( �� �]K	 ! %� �2 ( (%� %� 	 $�E �� 	� g����� L�� $ � $��� 6���� $��� ��%42 ) �G�� g������r �Z[� \���5/28  %� �2 ( (%� �	 !L�� Y�	% ��% %<( �� �8 $�E �� 	� {H�X� ) .�%�� �<!	    4- �1��+=� L��=�   L� � B���� >��� �� �	 ! ;� $ �=3 ;� $��'��� �� ) �<�;= U �%<� %� )����	 ���  ��d�$�]�%���� Y�� ��  	 ������%�2$�]�%���� %� ���%<�  \��<� Y����]� Y��3� �Z[�  ���'K[��8  ��; 	�'K[��8 %� 	 kH�� %� ��R L��� � @  %� )kH�^10 �'K[�  ��; 	 )�'K[���3� 	�'�@%�� )01/0p< %� �K	  �= L� � (7 �'K[�  ��; 	 �'K[� ��3� 	�'� ��<Gf�8�� L� � @%���. �    ���  L� � B���� >��� ��)$ �=   � �7�� �2 ��d�  	 ������%�2$�]�%����L�<K	� %� �� \��<� @ ���Z[�  ��  %� ��R L��� �LD�;F<�  %� �2<�� 6� �'��5����� 	�'�� �%�<� �� ���.  {H�X� )�%�<� �X�� %� Y��f�8 \��<� �X�� %� 	 $�<� e�� %��D� ��;	�Z[�  ���'K[��8  	  ��;�'K[��8 	� Y�� ��d� {H�X� ��1�� )��R L��� � @ 1�R�� <G7��: $	�E�� ��� . Y������� �d� ���� �%  \�K�  	 ������%�2 $�E �� 	� Y�� {H�X�$�]�%���� Y��3� %� �� L�<K	�@ ��  \��<��Z[� �'K[� �� YJ�� ��R L��� � @�8 )���% ��J'� ;� ���� L��  �%<X�� ��H�J�� 	 ����;�� ��K�� H�a�� 	 �8�G����  �� ;� ���� Y��f�8 	 ���2J� ;� ������%�2<D  $�G� 	$�]�%���� �� %��%<�  ��<� ��E%� 	 �u��� ����l� 	 ����3� )�(�� HJ�� 	 \v�D� �� ;� $��r@<� �� . ��� �G��$�E �� 	�'� Y�� ��_�8 �8  @	% �2 $ � o���L�<K	�@ ��  \��<��Z[� �'K[� �� @�8  ��R L��� �Zh��� .�%�QG�  A	% ;� $��'��� �� ����74�<XAHP  <G7��: $	�E 	� Y�� ��d� g����� �2  � �7�� 6/72 ��  (%� $�<� ��� � 	 \�h� %<X%� �<X Y�� 	  ����� g����� Y�� ;� 	 ��<� @��������� 	 @1�%L���� @%�QE ��R L��� � @�<4]� %�  .LD! $�]� �= ;� {H�X� �%<� %� �� V8 $	�E 	� ��d� @����� ��%�� 	 ������ ��<�  F����.��� B���� ����% Y��8 %� Ansari 	   akhlaghi seiyed shal )2009( )Arayesh  	) ��%�J�82010() Olabisi )2010() Kangrani Mohammadi 	 ) ��%�J�80920() Shahraki 	 Barani )2012() Behmanesh 	 ��%�J�8 )2013()  Hemmat-Avatefi 	 ��%�J�8 )1020 (	 Abedi Sarvestani 	 ��%�J�8 )2014 (1�� {H�X� $�E �� %� Y�� ������%�2 	 $�]�%���� �d� �� Y������� . ���� ���� �% �� �� Y�� L��� � 	 
���� b<S<� L��8� �<!	 ��  �%V�D��<2��8 Y�� $�E �� ����G�8 ;<�8  	 ������%�2 $�]�%����.L�� $ ���� �<!	 �� @�%�<� %� 1! ��  �� �u��% %�  �2 ����� %<�2 
���� L��� � b<S<� ;�J�<D  �� ��D��	 L����EQ @%� 	 ����!� 67� \��<� 	 ;�@<� �G��  �� ��D��	$�]�%���� ���� ��� �� �!<� )$�]�@��E  	 ��<�2 L�3S	 �<4]� %� ���1D� 6�� ���� �3��! L2%����� $��� ���� �3K�u� B���� .L���  8�<X $ ��= 	 �2 L  �� LK	�$�]�@��E ��<�� @�8	��� iQ! 	 L2%��� ) �� ;���� ��(�? �� �% 67� Y�� ;� ���� @�8 � ]�  ��<�. �2 \� 4� �<X {� 8� �K�3� @���  ���8 B���� %� �2%<5)L�� �7��  \��<� �%<� %� �Z[�  ��; ���'K[� ��R ���;  �	%	)F�G�8�	;  
��� �� F�� ������%�2 V8 (kH�^ 8 	 V$�]�%���� \��� �� ���Z[�  �4�% �^H�� 
���� %� >%�	; @����1 $���. ��  Y������� �� 	 ������%�2 �d� ;� �2 L?��Q: ��<�$�]�%���� b<^	 �� \��� Y����]� ;� �^H�� 
���� %� >%�	; @�����Z[�  ��  .L�� �^H�^ 
���� �� F�� �	%	Y��;� 	%�� �d� ��  �% Y�� 6��K� L��  �2$�]� ��%�����<R F�� ;� 1���: %� �����8 |:�� $��'��� kH�� %� b%�1� �R ) ��2�E�  >%�	; @���� ) �J� ����� ��J�� kH�� %� F�� U��3� @��� ����	 �� �8    
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��� ������26  $%���4 819  |: ;��� j<2 kH�^ �� ����� 	 �%� � �<!	 �R. ��2  ��  Y��8\�K� ���� 
���� q��7�  ����Zh� ���; �� @���;  �	%	 ��� kH�^ �� F��.�%�QE  �� $1���: j<2 Y���������Xh�  F���� �� Y�� %� �2 @%�J8�% .�<��%<�  L�� YJ�� �<!	 ����� ) ���  %� >%�	; @���� b<^	 %<( %� �2 L�� Y�� ��%� ��� kH�����  �?<�� \�_ 	  ��X �� L4D�  ���� ���8 ���� �� % �lR x�� 	 ���<K $�2 ) �'� $�2 F� ^� �^H�^ 
 F�� ��  ����� ��8��E � � $���= ���; ��  ���<�� �����8 . ����� U��3� kH�� ;� $ � ��]� �?<�� ;� )kH�^ �3����� LK	� ��4K� %� ��%� ��� @��� ��H�]D� �u��% Y�� %�  ��<� .���G� �d�  %� ��h�  ����� Y����]� FH�� �� ��4� `���� Y��  \����Z[�  )�^H�� 
���� %� >%�	; @���� b<^	 Campbell رانFGH1969(و ه(  ������ �%��  ;� �J� �2  �u��� \��<��Z[�  )F�� @��R ���J� 	 ����; @�8<GK� ��  ����^� \��<��� ���. Y�S %� Gambpell ��%�J�8 	 )1983 ( ;� �J� �% ����� ����l� 	 ���<8 	 i= c���� ��R ���; �� V]� \��<� ���� F�� L�K�3? �X�R 	$��2 ��.  ���8%<5�2 %� B���� )L�� �7�� \��<� �[@�Z ���!;� %� �?<�� ��<� �?�2�� 
���� )�^H�^  68�2 �E �%�� �K�DJ�X 	 %� >%�	; @���E 	 �: %� �: @�8 	 ���v���	% c�<� �^H�� 
���� � ���R ;� >�� 	 kH�^ �G�� ����� ��; %��'K[�  	� Y�� kH�� 
��� �� F�� �	%	 g����� <G7��: $	�E �d� .�%�� �<!	  Y������� �d� �� ���� o��� \��<� Y�� �2 L�� Y�� 6��K� �2  �% �2  �<� ���� 
���� q��7� �� �!<� ��$�]� ) �� @����� ��%���� �^H�� 
���� �%�	 %���  �<� ;� ���	; 	  �<� j<2 F�G�8�	;  b<^<��<�z�� . Y��;� 	%����<�  Y�� �2 L?��Q:  L��8� �� %��D� \��<�������  	  %� L�� F;e ������@1�%@�8  j<2 ;� @��E<�! 	 j<2 V�<��F�G�8�	;  �^H�� 
���� ���!<� �%<� ���E %��^  �= @��� 	 �<� $ ��� �� ���8%�J8�%.  �G�� ������ B���� �� B���� Y�� ���!;� Ghanbari )9200() Shahmohammadi 	 ��%�J�8 )2005 (	 Sarvestani Abedi ��%�J�8 	 )2014(  L���u� .�%��  ���8%<5 \��<� �%<� %� B���� %� �2�Z[�  ���'K[�  V8 	 ������%�2 V8 )L�� �7�� ��R ���J� 6�2��:$�]�%���� \��� @	% ���Z[�  ��E L�� 8 %� ��:<R 6�� �h  �2. �����  Y������� �d� ���� �2 L�� Y�� 6��K�  �% ��	��� @��R V�D�� @��!� �<R  ����� ��:<R ����	 �� ���� V��a� �2 L�� ��:<R 	 �<�F�� ���E %� �% 6��8 V�D�� @��!� Y������� . ���f� ��J� F� 2 %� ����; �R ��	��� @��RZh��� .�%�� ��R ���J� 6�2��: �� @���;  %�  ��h�  	 V]� \����Z[� <R 6�� %� ��E L�� 8 %� ��:  )��R ���J� 6�2��:Bailey  رانFGH1996(و ه(  �2 ���� ���2 ��E)\J� %� (�����E @��R ���J� 	 ����; F�d� @��E  F���Z[�  .L��Dadafarid )2002(  FH����%���2 � :L�� ��<�� �4�! 	� @�%�� ��E L��� �  %� ��� �'��	 L�� 8 %� ��:<R �'��	 	 F�� @%� ]G� Y��f�8 .��E Barani )2001(  	 L�� ��D�� \3? � ���R �2 �<�� ���� �(�� %� �= � ����E 	 ��E L�� 8 �� ��]� 6�� ��:<R�� ����2 �(�� %� �% ��R 6�2��: 	 �%�� 
���. �2  
^�	 %�  ��R ���J� 	 ����; @�8<GK� ����Zh� . �%�QE����� �@���;  ���!;�Foran & Staford )1988 )(Fleming 	 Koran )1989)( Oba  وKaitira )2006 )(Barani )2001(  	 Jafari Saroie )2005( �� ���D�� \��<� 6��$9�	  ��:<R 6�� �%  
���� %� F�� @��R ���J� 	 ����; @�8<GK� V�d�� %��Z[� ��D��� ��. Y��f�8  %� ��h�  FH�� �� ��4� `���� Y�� �����  \��� Y����]��Z[� 
�;<�  ��; �� 
��� %� i= q������ �'K[� 
��� �d� ;� ��R ���J� 6�2��:)��%��.Odo  ��%�J�8 	 )2001 ( 	Mesdaghi )2005( � FH��� ��2  i= �<!	 �2  
��� %� �?�2@���  
��� %� �% ��R 6�2��: )F��_� i�� �� T��a� �2)  ;� ����� %�L�D^@�8   _ %� 
��� U��7�  �4����$�]�%���� @. �  8�<X James ��%�J�8 	 )9199 ( ���� �� �%��  %� i= 
���� �� F�� ������ 	 6�2��: �267� ��8 ;� q���� $��'��� o��� 
��� 	 $ � 
��� @�8  .�%�� ��4�� �� �% F�� @��R %��? V�d��Azarnivand 	  Zare Chahoki )2009( �� ���� $��'��� �2  ��2F���8  ��1�� ;� �G�D� 
��� %� �<!<� i= %� �� �� 
��� %� �<!<� �?<��



820  $�%&�� ������ �'(� )��%*  	+�... �� .�%�� L�� �?�2 i= �<!	 %<( %� �]�� )�G�� %�4��� F�� �2 Y������ 
��� Tu� %� @ �K<� �?<�� ;�  ��<�. ��� ����� ���� � �K<� @��� �% $��'��� ����� � �G�� ;����! Sileshi  ��%�J�8 	)2003( 	 Lardy ��%�J�8 	 )2008 ($��2 �2~��(� i= �2  ��Y��3� \��� Y��� $ ��2 �% F�� ��J��� )i= �<4�2 	 L�� 
��� %� F�� 6�2��:��
��� @��G��R %<5 68�2 ���Qr ��<� �G�� �<4�2 ;� �� ��. 8�  ;�  �2 @�%�<����   {HX �� �J��� �<�� �!<� �= �� ���!;� $ � F���� ������ ;� �X��Shahmohamadi )2005( 	sarvestani Abedi  ��%�J�8 	)2014(  %��%<� )F�G�8 �	; j<2 \�� $�]�%� <G7��: ��%���� `���� Y�� Y�]� $��E � ���% %�;= \���Stipa capensis  %� F�� ��  ���� ;� �% kH�^6  %� $ � �2~ \���6��:���� )  L�<K	� ������%�23  	$�]�%���� L�<K	� ��4  �% FH�� $�<�� ��s �� �d� �� b<S<� Y�� L�� 	 A%�� ��2  �% �K�DJ�X�: %� �: @�8  �	 _)10  %� (���LD�;F<� �2<�� 6� �'��5  ��R  � Y��f�8 	�� $9�	��� %� @�8 ��X�  {Q_ �^H�^ 
���� �(�� ;� Y�]� $��E �2 $ � o���V2 %��D� �� 	 $ ��^ �X�� %� �3S<� %<a� V8 �= ) 	�� �� 	 @����� Y��8\�K�  V8 	 ������%�2 V8$�]�%���� ��  \��� Y�� @���L�<K	� . � �� \v�^ @���;  L� � B���� >��� �� ;� $ �=6��:���� U�5 @�8 )�J�K $�]� ��d� %� ������%�2 	 ��%�����%<�  	 L��8� L�<K	� \��<� Y����]� @ ���Z[�  ���'K[� ��; 	 �8 �'K[� � @�8 . � �7�� ��R L���Y�S %�  ;� $��'��� �� �<�;= )@%��= @�8 ��d� �2  � �7�� `���� Y�� %� $�]� 	 ������%�2L�<K	� %� ��%���� \��<� @ ���Z[�  ��  %� ��R L��� �;LD� %� �2<�� 6� �'��5 F<������ �� 	�'�� �%�<�. ���  	�'� )�%�<� ;� @%��D� %� Y��f�8 Y�G���� @�8)�%�<� ;� �X�� %� 	 $�<� e�� %��D� ��d� Y�G���� 	�'� ��1�� <G7��: $	�E 	� Y�� ��d� @�8 �� 1�R��. ��� Y�� %�  `���� $��'��� ��;�  A	%AHP 	 �;	 �!	; �D����\��<� @ �� . � F���� �Z[�  �� Y��f�8$�]�;� @��E `�'�� B���� L� �;� $ �=  $�E �� 	�  	 ������%�2$�]��� ��%������<�  Y����]� �� �Z[� \��<� �'K[� �K�DJ�X 	 �E �%�� 68�2) ��R ���; %� �: @�8 )�:  >%�	; @���E b<^	 )kH�� %� >%�	; @���� b<^	%� �?<�� ��<� �?�2 )kH�^ %�  
���� %� i= �<4�2 )
���  )(�^H�^�'K[�  L�� 8 %� ��:<R 6��) ��R ���J� 6�2��: )(
��� %� i= 
���� 
�;<� �G�<GR )��E�'K[�  	 b<� )i= 
���� ;� ��(�? )
��� @ ��� 	 ��D: c����) F�� q�2�����<�@�] �K�DJ�X b<^	 	 ����^� 	 (�: %� �: @�8  Y��f�8�'K[� $�]� L��3�) F�� �� 3� 	 �K�DJ�X )%���� ���<�@�] ����^� A%�� ��1�� 	(��� @�8 .������ �%  ��  ��� $�E �� 	� g����� )A	% Y�� %� �2 ��� ���� B���� 6/72   (%���. ���      ����� ������ ���  
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Abstract        Rangeland degradation, intensive grazing and the weakness of accurate grazing management are considered as issues which have distributed rangeland ecosystems’ equilibrium as well as have made dangerous in pastoralists’ life survival. Therefore, it is important to recognize of affecting factors on grazing management as a primary step for improving and altering this condition into a sustainable state. This study was conducted in Shesh-Boloki clan of Qashqai tribe at Fars and Bushehr provinces in 2016. In the study, data collection was done using literature review and field work (questionnaire and interview). Paired comparison questionnaire (AHP questionnaire) was filled out among 40 knowledgeable beneficiary and 25 experts. Descriptive and nonparametric statistical methods were used for determining and comparing weights and priority of affecting factors on grazing management items based on exploiters and experts’ point of view. The result indicated that there was a significant difference between two points of views in terms of weights and priority of affecting factors on grazing management (p<0.01). Also, in case of many items, the weight difference was dramatically high and in some cases this amount was non-significant. AHP method was used with the aim of integration of exploiters and expert’s points of view. The results also showed that this method, overlapping in two views were 72.4%. Government support through providing forage and water in drought years, being accordance experts and exploiters about migration calendar, preventing of land-use change in upland rangelands, stabilization of nomads’ roads and registration of land rights for nomads to migrate are considered as executive recommendations of this study with the aim of organizing the early migration to upland rangelands and improving grazing management.  
 
Keywords: Grazing management, migration calendar, AHP, Shesh-Boloki, ecosystem, rangeland exploiters.      
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6.�� �	 %�, �
7% � 8#�9!�, $ :(� ;�<�,  �< �	��)+4mM/min NH(  Molecular identification Urease activity (mM/min NH4+) 

Chryseobacterium gleum 6/82 
Bacillus halotolerans 14/14 

Pseudomonas paralactis 14/21 
Bacillus paralicheniformis 15/68 

Paenibacillus sp1 10/08 
Paenibacillus sp2 19/29 

Bacillus megaterium 21/97 
Paenibacillus sp3 36/84 
Bacillus pumilus 7/06 
Bacillus infantis 19/74 
Bacillus albus 5/63 
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� �G 	 6�7 �%j $>� ��2%� � ��� :�7 )1986, RosenauKemper & ( $>� ��92�� . � P���� ��>AI�2�N �C�c�R  	������� 6�7�N2  %� $��'��� �%3� �W�  �	 ! %� IN	\G2 ���� 	� ���� ��2 6�7�N  %�  MC�1  $��� ����F�� $ �.    0�(�2- ��+� � ����9,�
# ��=,;� � ��,
�>� 8#�9! 	� ��
6.�� �	 % ?
�   6�72  6�71 �9\�	  5-0 5-0 ����) d������(  12/7 61/7 pH f�<�� $%�g�  96/0 78/0 %3�2 )���}���> (��� ��  32/9 53/11 : ����:5�� _����� ( (%�)  07/0 08/0 EA $���� ( (%�)  01/0 01/0 ��( (%�) �H	��  20/4 28/6 ) �'5R����8�9  %�8�93��:(  2/138  170  ���G�) _����8�9  %�8�93��:(  99/0 08/1  r3gJ� �>	2�N�t  �� 8�9)�������� (^;C�  6 10 ( (%�) u% 49 76 F��� ( (%�) 45 14 ( (%�) W� ��3E - ��� F��� 8LE ( (%�) 6�7 FR�� 378/0 388/0 GMD dry )�������( 219/0 165/0 MWD dry )�������( 169/0  185/0  �G �7��2%� � ) ��� :�7WAS(  GMD: Geometric mean diameter MWD: Mean weight diameter WAS: Wet Aggregate stability   2��� $>� ��92��  >� 6�7 �'�� %������2�N 2c�R  I��� r3gJ�I����R ���2  ��;�� ��5×30×50 �������� . � $��'��� }G >� W�J�% ��3���N2 6�7 %� )����  oX��B�A �� 	 ��( M��: %3=F7�3�C� ��9 �.  %� ���3�5����3�  2��:�� ��)_:��� ;�!�F 810 ×1  %��N ����E��� 5����3���3 ��B� 	% �� $ �2 ��`� �� F�:
� 
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�-+ ��.�, 	�... Nutrient Broth)(( � �3��� 	����� ��:) $ ��: �  _�5�:+  ($%	�����39�2   ��3�� �:  � @�J���D� ��������  oX� ��3���N �� �% �: f�<�� M��: %3= ) �	 !3.(  5����3� � ����3� ��:��2 ���	��� ��� O���A�  ��  F7�3�C� %3( 6�7 oX� ��$ ���G �� 	  �24 . � ����V9 �37 ��k �� F��� }��  �3���������  $ ��: ) ���: _�5�:  Fb�~ �� ($%	� +D� 3� 	 $%	� %m1  %m3� ��: � _�5�:  %� ^���� Fb�~)I���>A ���9� !�2  %� ;� 6�7 �3��W��  �� ( ���3���N2 . � �R�Z� 6�7 �l�N�W � 	�%��� > wE�� �	 ���5� � M���%���  6�7 ��3�� �����A @A �� $ � 6�7 ��3�� 	 �X�������A  �3��� �� $ � ������  $ ��:�� ��3����3���N2   N��. � ��R�9 �b� %� � )>	% $� >� }G2�N%���  ��� M�3� �� $ � D�7 �n��: . � M���� ���2 ;������R �����A W�� F�	��� 	 I�N%���  %�  M����F����N2 � ��� M�3� >� ��� e��J�L��� �5���� M?�!�N  �3�>A ���� 
X�� oX� �� %3�: 
���� 	80×80 ��������  �3= ��16 ��� ���. � $��'  �W� %3b����3���N2 ������  >� $ �d��= ��5�> >3� � ���  N�� 	W� 	 ��  � 5 i���� �! ��;� %���� F��� �� ����N2 e��J�  �� �'() 98 :���3�� �� . � $��� %��i (F��� ��c��  �>	 IN�: ��3���N 9%��i >� }G2��  ��� ��;� %�����3�� ���c� : ^5k �� 6�7 �'��8�93��  F��� %� 
������ %�   � �<����., 2013)al etMovahedan ( .W��l�N  F�	��� 	%	�R2 Penetration resistance)(  $�?��� >� $��'��� �� P��j3'� zomorrodian, 2017)& Ghaffari (  ����: 	 5�:_� ����� )CCE(  O	% ���3������� �� �� � (Pansu & Gautheyrou, 2006) ;�W�� ��9 �. P���� ��F�� >� $ �A �W� �� )IN	\G�	��� 8�� %�cR�SPSS c�������	M� %��A2 ��� 	�5� �W�?����N  �3�>A `�3�LSD  oX� %�5   (%� �B�%� . � 8����F� ��B�W� ��� ! 2��:�� 2���  IN�: ���RI�2��VG ���2 �������  ���9.       @=�1- A��� 	�� >�(B+� ?
�
#� 8#�9! 	� ��
6.�� �	 %   
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��� ������26  $%���4 829   0�(�3- ACD���  ��0 )E%
#�  	� �(� ��
6.���,� 8#�9!  ��sc! 2V'�� _�k �3��� %���� - 0/5 2��:�� MICP $%	� %m3� D� 0/25 $%	� _�5�: %	��: %m3� D� 0/25 _�5�: %	��: - 1 �X�� @A 1  N�� $%	� %m3� D� 0/5 $%	� 2  N�� _�5�: %	��: %m3� D� 0/5 _�5�: %	��:  �����  ��.�
+ 8#�9! 	� ��
6.�� �	 % ���N $%��� �	 ! %� �: %3=1 �s�%�� )F�� $ ����� ��:��22�N  $��'��� %� $ �W��  }�! >� IN	\Gu3�����  . ��5N��:��22�N  }�!u3����� ���B� >�W� ��:��22�N E3�$ ��: � c�A_� $%	�>A �� �:  ��5NE�M� �:��G�9   %� <=F;� F<5� F�	��� 	  M��3� ��������� R 	)�C�c�  �� ���`� ���X� %�9>��2 <�����  �%�� et Stabnikov (. ., 2013)al  ���9,�
# ��=,;� � ��,
�>� AF$
G% �	 % ?
�  �� �%��� P���� ��>AI�2�N �C�c�R  	������� 6�7�N2  %� $��'��� �%3�W��  �	 ! %� �: IN	\G2  �s�%�  F�� $ �6�7�N2 � %� $��'��� �%3�W� �%�� IN	\G2 FR���N2 �����  	���  >� �: $�3�6�7�N2  �� u�5k I����R �� �����l�N .W�  �	 k70  6�7 �%j  (%�  �Xi����� 100  ��150 ��	�C�  �%j >� �:  �%���A^��VG� ���R ��I� ���2  MC�)  ��5N1(Shao, 2008)( .     @=�2- @� : �
+ �	 % ��
6.�� ���+ H
I�� ��� (B,
���,8 ��
+ A+:�:�J �� KL A+ M��	 )��� ,M�� B=�(BB� � :,O �� # 0(�% � AP6E% 
%�<,8(   A�
.�< MR��2�	S M���  ��%3b�� �%���  >� }G �%j F:�k �����A F��� 9%��i2�� ��3���N �� )��� M�3� %��%�� �%j F:�k Fi�� ��� . �P�  6�7 %� �: ��� ����D�7�3N(Air dried)   ��  FR�������  F:�k �����A F���8 ���3��: �3� F��� ��)  %��E�k 6�7 %� �: D�7�3N ��� �� ��� %� 6�7 �%j 
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�-+ ��.�, 	�...  F���10 :���3�� . ���: F:�k �� f	�� F��� ��  %� 6�7�N2 @A��G� @A �� $ � F:�k �����A F��� �X�� �:� �cR�I� �� 	 F������^� �� 12  	14 :���3��  ���% F���) � %� �%3(��: ���� %�� �2�N%��� MICP  F��� �� ��� %� �%j97 :���3��  F��� �� c�� F:�k  MC�)  ���C�3.(    * �3�� �N %� :�W�?������N �: 2�%�� Mi� k D� ��k ����� �� ���� %� �3�>ALSD  %� oX�  (%� P�G 	�'� �;��_N �� 2%��  �%� �.    @=�3- 
7%A�, : ME: ?
� 2�	S M��� A�
.�< MR���
#	
>�  � (#
�MICP  ?
� 2
6): 	
�  ���P� z� �� p3������� ���R 6�7 %� ��I� ��R��  %� �2�N%���   N�� 	MICP %� F����N2  %� ��� e��J�  MC�4  	5 .F�� $ � �s�%� ���N��39 � %� �:W� MC��N  $ N������3��cR� �� )I�  %� 6�7 �'�� %� �� ��� F��� ��3���N2 �cR�  N��I� FR��. ��2%3= �: ���cR�I�  F���  ��18 :���3�� )F��� �� ���c� ���RI� ���2  %���3���N2 D�7�3N � 6�7 FR�� f3� 	� �N���� �� 	� Y��c�  �3� �cR� �� ���I�  >� ��� F���18  ��37 :���3�� F��� ��  %�  6�7����� >� 6�7 �'�� %�� )2/15  �	 k ��20/89 :8�93��  ��
������ �cR� F��� ��I� FR��  �:W��  ��� ����$ �N� W���G  %� �%j F:�k �����A F��� ��3� 6�7�N2 �����  �� F<5�6�7�N2 ��� �� ���.  �5���� P����  ������ N� ���>�  @A 6�7 oX� �� �: �� � ��3������ 5�: %	��: 	 $%	�) $ ��:_� D�  (%m3���G$ �  � %�  )6�7 FR�� f3� 	� �N%��  �� 6�7 �'��  F���37 :���3�� Y�� F��� ��c�  )�3����  %�F����N2 � ��m����c� �cR� �'��I� FR��) E	�  6�7 �� F<5�  D�7�3N.�3� ���:   %�6�7 ��� � %�W� �2�N%��� 2�%�� 2��:��  N�� 	 �'�� %�� 6�7  F��� ��75 ���3��:  	�'� F��� �� �;��2%��  ���?� C� . ���� � � F��� %�����  >�75 :���3�� � F��� %���c�  6�7 %� 6�7 �'��  N�� ��?��Y  �� 	 �3�354 :8�93��  %�
������ F��� %�  %�  F���98 F��� %� ���3��: �% �. W��l�N ���P�  ��� ���� 	�'� %� %� ��  %� 6�7 �'��W�� 2�N%���� ������:�� 	 2�N%����  �	 �2��:�� �)2�N%��� ( N��  %�F����N2 2m��  ���%��5� ��?��Y �3�. ��%3=2�:  %�F����N2 �I�  >�75 :���3�� � F��� ����c�  %� 6�7 �'�� �2�N%��� �cR�  N��I� M��i�bkn��2 F���) �%3( %�� 
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��� ������26  $%���4 831   %� �:6�7�N2 %����  �� $ ���3���N2 ������:�� ��c��  6�7 �'��%��5� c�Y��  �	 k %� 	5/2 :8�93��  %� 
������ � �: �3� F��� %�W�  f3Z3�����$ �N�  I����:��2�N  F��� ���� m�� 	 6�7 �%j F:�k ����: %� F:�k �����A�B�A �� ���.     @=�4- 
7%A�, �) ?
� 2
6): 	
�H�� )�  	�O+�%�.% : 	� (MR
� 	��
#	
>�  � (#
�MICP B� ?
� 	��        @=�5- 
7%A�, �) ?
� 2
6): 	
�H�� )�  	�O+�%�.% : 	� (MR
� 	��
#	
>�  � (#
�MICP 	� � ?
��.)�   
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#�
�-+ ��.�, 	�...  M%�
7%��	��� ?
� TG�   F�	���2	%	�R ��m ��X� ����3�� D� �7�� >� F�	��� 6�7 oX� %� ����� I����R 2��� �� $��'��� >� P��	�R %� `���� D�7�3N %� ��m ��X� ��3���N2  6�7$>� ��92��  � �: P���� �A  %� �	 !4  	MC� 6 �s�%� F�� $ �.    0�(�4- %�U�
�� 2
F+�% �	��� M%�
7%� �)� 2
B+�� ���  ME: ?
���VW:  �
�-+�.�,�  %���� 2��>A �!%� �;��� W�?���� _�5�: ����: 2	%	�R F�	��� 6�7 FR�� 1 333/064** ns87/006  2��:�� 12 65/831** 3045/07**  6�7 FR��×2��:�� 12 3/204** 193/760** �X7 52 0/231 29/931 ) ����z� ^��ZCV(% - 2/94 8/960 : ������^ �;��%�� %� oX� D�  (%� 	 P�G  (%� 	 ~�� �;�� %��ns	*)**  P���� c���� %�	}���  wE�� >� $��'��� �: ��� ���� >��5� ]q��� �c5��� � %����� m�� R�C�c� �X��  �N %� �� 6�7 	�� � 	����  .F�� ������5���� �W�?��� ���P� � >� $��'��� �: ��� ����%��� MICP �� %3=�;��2%��  F�	��� %� ��2	%	�R  6�7 FR�� f3� 	� �N %� �% �cR�I� ���) ��%3=2�: �W�����  F�	��� %� ��2	%	�R  %���3�� MICP  ���%�: ����:��22�NinfantisBacillus   	3spPaenibacillus  ���: 	W� � %� F�	���%��� ����2 @A �� $ ��%�� .�3� �X��� ���P�  $��'��� �� �: ��� ���� � �3��� >������ � $ ��:��c� �cR� oX� F�	���I� �:� E	 �%��� �� �� 6�7 o���� ��:��2 �cR�I� M��i�bkn��2  � $ N���) ��%3=2�:  FR�� %����  	����� ��^���� 5  	8  �����I��cR� F���  MC�)6.(     2
B+�����)� �+��+  ���%�� %3b��� ��:�� I��2�N  %�^����  ����: _�5�: 5�: ����: %� �� )6�7 %�_� ����� � %�2�N%��� MICP $>� ��92�� ��� �:  �P�  MC� %�7 �s�%� $ � .F�� �%�� ����P� � ����� �� �: ��� ����2�N%��� MICP )6�7 FR�� 	� �N %� 5�: ����: %� ��_� �cR�I� �;��2%�� F���) ��%3=2�: � %�%��� Bacillus 

infantis �W�����  �� %� � $ N��� �A  �� F<5� �:   N��I��  >�100 �cR�  (%�� IFR��.   
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=�
! )�(  	��
#	
>�:  � (#
�A� >�
#�  MICP
7%)A�, 
+ Y %�< LSD   	� TG� ((C	� ZB!     @=�7- A�,
7% ��U�
�% 	�(7% 2
B+�����)� �+��+  ((C	�)	� �
#	
>�:  � (#
�A� >�
#� MICP 
+ A�,
7%) Y %�< LSD 	� TG� ((C	� ZB!  ���   %� W������)d �%�:�� �N>�5B�2 >��5� ���3� ���� ����^ 5�: ����:�_ ���	% ��3��� ���2 �cR��I  F�	���  I�� M���� %� 6�7���� �!���  ��� � ����>%���� .�P  ���%�: �: ��� ����>�5B� >��5�  �]�M��i�B!3�  IN�: %� ��� �'��� ���R >��I ���2 ��$\�	  %�F���2�N  m�� ���%. ��2%3=�: ����c  F��� �� 6�7 �'��89 :����3�   k %� F��� %�5/2 :�8�93� F��� %� 
������ %� 
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�-+ ��.�, 	�... $>� ��2��9  � . W��������� �b� �� �% �cR��I  F�	��� �X�� ��3�� %��N2 ��%�� � �� $ ����� >��5� ����  >� �R�%	2 MICP E��M �(�� .F�� 6�7 �'�� IN�:  �� ��c�� �:  � $ N��� IN	\G W�� >� M(�k P���� ��%�� %� _�5�: ����:��3��2�N  ��5�> 2�N>�5B� �� $ � %����  M��i I��cR��bkn�2�  .F�� �������2%3= �: ^���� ��  ���� _�5�: ����: )6�7 �%j W�� %� _�5�: ����: W�� �=�<�%� MG ����� {��� ����� �%j$ �)  ����� %� ��  I��cR� �Xi��� :�7�N)  F�	��� F:�k �� �%j ����� %�  ��� ����!FR�� I��cR�. ����P ��� >� M(�k��5  F�	��� 2	%	�R ��3���N2  N�� 	 2��:�� �� $ � %���� �c� ��?��� �W� C�� �: F�� ^�X�M� 5�: ����: @3�%_� � %�W� �'k$2�N � {��� 6�7���� D� ��m  %� FJ�D� ����2����  oX���3���N �� %� �: F�� $ ���� �cR�I�  ��g�� �� ;������N  ���?� C�  `�3��:���5�2�N  ����: 5�:_� �� ���. ��%�� ���P�  >� $��'��� �� �: ��� ���� � �3�������� � $ ��:��c� �cR� oX� F�	���I� �:�  �%�� ���  ���%�:$���N �� $ ��: ������ �3��� ��:��2 $%	�>A �cR� F<a�I� M��i�bkn��2  oX� F�	��� %� �� F<5�   N�� ��3���3�� ����� �: �W�  f3Z3�����$ �N�  _B� I�� ��:��2�N 5�: ����: @3�% %�_� 	 �cR�I�  oX� F�	���  .F�� ����%��  2�N%����2��:��  $��'��� $ �� %�W� IN	\G) �W����� 5�: ����: %� ��_� ����� � 	W�����  F�	���2	%	�R oX� %� 6�7�N2  $ � o������ Bacillus 

infantis 	 3spPaenibacillus  �: ���3��� m���� E3� %� � c�A_� $%	�>A   ����� � $ N��� �: �W� � f3Z3�c�  ��  p�<�%�W�� ��c��  �E3� _�c�A $%	�>A  	^���� 5�: ����:_� ��:�� I�� 	2 %� W�� ��R ��  	I��cR�  oX� F�	��� �:q� �� �:. Douzali joushin  ��%�C�N 	)2018( c�� �%�� ��� > wE�� ���%�: ��5� $���N ��2��:�� Pasteurii Bacillus   %����R %�B�I� ��� 2در  �: M<! ��X��2 �c� ��� ��P� � �����W� ���d�  F�� ��R��.  Kucharski  	 ��%�C�N )2005 ( c���� �;E�X� $��'��� >� %���%� ��!c  E3� $%	�>A) $%	� 	 D���N2 �3��� 5�:�)_ %� �R� �� ������ � � >�5�� %� ��3� VGj3'���) %�� ��R� �: %���%� ��!c �� v��E� @3�%%�V92 5�:�F %� 6�7 	 ��� ^!3� �cR��I F�	��� %��R2 �� ��I >� 5 ��C��G�?� �� �3�. �l�N�W Whiffin 	 ��%�C�N )2007 (��c  �� �%��� �]� ��:��2Sporosarcina pasteurii  8�C���� �� 6�7 ����  ���� �: �3���N2 �%��2 5�:�F ��)��� F�	��� ��m��2 F<5� �� ��3���N2  N�� . �%��   ����� ������� ���  
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Abstract       Nowadays, the destructive phenomenon of desertification and wind erosion is one of the most important environmental crises in the world, which are serious challenges to sustainable production and agricultural land management. In the present study, the effect of microbial precipitation of calcium carbonate has been studied as a biological reformer and compatible for controlling wind erosion and soil stabilization. For this purpose, erosion rate of bio-cemented samples was investigated through ….in a wind tunnel under the condition of wind velocity of (0 to 98 km hr-1) in two soil types with sandy and silty texture in a completely randomized design in three replications. Investigation of the threshold velocity of soil particle movement revealed that air dried soil particles begin to move at the velocity of 8 and 10 km hr-1 in the silty and sandy soils respectively, however, in all biological samples (MICP) particles did not move at 97 km.hr-1. The results also indicated that the weight loss of all MICP treatments at different wind velocities were significantly reduced as compare to the control. The amount of the soil loss among biological cemented samples and control treatments were dramatically different at higher velocities. So that, at velocities more than 57 km/h, soil losses indicated significantly enhancement in control, whereas in the soils which are treated by bacteria, soil losses were insignificant and approximately 2.5 kg.m-2.hr-1. The results also showed that the equal's amount of calcium carbonate and the penetration resistance of the soil surface increased significantly in MICP treatments as compare to control treatments, this event indicated the formation of a surface-resistant layer on bio-treated cement samples. In this study, the comparison of used bacteria also showed that Bacillus infantis and Paenibacillus sp3 have high efficiency in controlling wind erosion. Therefore, it seems that cementation by biological methods could be an effective way to stabilize surface particles and control soil erosion. 
 
Keywords: Urease, soil stabilization, bio cement, soil loss flux.      
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 %� 8���[ 8W	�K �2�D�p�A �%D� %��` $��'��� �����L )Jost, 2007)( �� [�W �=�L7 C� )SD�� ��d 	 K�8W	 [�� 
����) ��D�� |�: ����� � g���� 	 �9����� �% x�6�� �D��.  gJ�V� SD��� C� [�� )|�V�DL ����� �����D�  	 � 8�� ��\� �2�=�L  %� �}`�����%D�  <��4��D� ���V�  ��SD����DL�3 	%$�B��3�= �l�%� �8��� $ �  �!D� �� SDWD� [�� �2 K�� C� H��= 	�'�� ��(D^b ��	%$�B���= .K�� �8�9:  ���� �8J�V� %	���� =�)  �8J�V���=�9��!�3 2 � 3�=�a� _~D� 	�L>�3�= M�5�M��LD�  	M��LD?D��  	 ��(D^b �bc  �%��%D: I���� �%D� ��� =� %��` q) A�� %� �	 �� .K�� [��C�	% %	�W �2 �%�� 4��D� ���V� �@ �� �a SD����DL�3  �� 	 �M�8� ���D= 	 ]7 ���6� q:��� 
���� %� <��5M� �� K9A� �7 3��9�SD����DL�3  %� 
����.�D� _� `� ���%�9�� ��G�)  %� [������q  K�� �7 i =2� 	 SD�� 3��d��DL3� �% �%��� 	 4��D� M�5�M��LD�)  	 �M��LD?D�  �2�bae��%�RL� �� �=H� C� �G�7 �% %� ��V�� �8J�V� �%D� 8���[  ��2��  ��[�	��� ��D�� �� ��$D g���� JD(� 	� �� KY�'X 	 X���3 p�A��D2�3�=�8�9: %��9� C%	� .  [��u�= ���� �8J�V� %	���� =�) ��2 �8J�V� �D� �	 ��3  %� �%D�4��D� ���V�  �� %�RL�a�SD����DL�3 $ � _���� K��  �2)q���� ��I�	% 	 K�6�� �� �!D� ��  ��� �����3�=�=��L ����D��  ���8J�V� 3�= X�	 �!D� �%D�  %��`��M�L ��  	C$CDX���= ��2 �\� � �D�$�D9� �� {� C ��D�  �a� ��	�L>�3�= M�5�M��LD� C$CDX���=  �� ����f� SD����DL�3 .K�� $ �� ��b���?  )1��� [��= �� [�� <=	>? � %C$CDX��3�=  
���� ����A=D2 [��� � _����  	����9�� KA= ��D�� [�� �� N��?  �2SD����DL�3 C$CDX��3�=  ����A=D2� K�� �����e _� 2 ��a �V��� 4����K��  �� ��  ��D�� �7 3��9�C$CDX��3�=  KY�'X  ��C��� K���X 		  ����%� 	 �l��X� ����� K�DJ	� 3�%��SD����DL�3  �% .��2 h6��  
�����%D� C� ��%��  �\�<�D?L�=��)  c�b  C� �8��	 tV� $ ����� �M��LD?D� 	$CDX�=3  5�6�7 %� ����A=D2 ���� %D�2 ]�d�� ���  C� 4(�X F���� �2  [�� )<=	>?4��`�8�p�  �� ����� q:����� ���.    
 ����
���  ������ ��� �	��� ����A=D2 
����  )��%�� �%D� ����M��f! K�8`D� ��'43 ˚48 �D: `���  	'48 ˚38 j�� J����  ���'�%� ����� %� 1900 - 1500  ��%� tV� C�E��AL ) �%�� 4I�1(.  r�D�� �L �%�� ��V�� 3��� 	 ��n�������g� 7/258  ������� 	3/10 �!%� ��������L ��� ��  3��9� �� �2 ��9: ��3 � ��V�� p��`� )[�%��	� ����`�����bH �� . ��� �D��  3�=�Y<�D?L�=��) ��D� %�5'��  K��2 ���DL�=3  �7 gJ�d ���D��4��� �DL�=3 ��D��3  �J�� �m ���� �L 	 �� ��� ) �	 !2(.  
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5�   3��� )%D\�� [�� �M��LD?D� ���� ��%�� �� � ��� 	 ��C���  ��� � )C$CDX��3�=  ��V�� %� �D!D�����D�� 3�= X�	  	 ����� ��I�oDJD2�  [�� C� 	 ��������G�7  �� 8�17 DX��C $C hb��%� q:��� l�?[�K�� ) ���'�%������ ��L ]�6��� ��V�� 
���� K��n�� 	� . C$CDX���= ����DL�3 ��L ]�6����C� �2    �\�	�L>�3�= �M��LD�5�M  	 ��(D^b 	 �M��LD?D� C� 	�'�� c�b ����f� 	 ���'�%� ��9: i�8� 	  ���� �B� �=<�D?L�=�� . ���� S�'�%� ����f� �� g�����   C������7 �2 	 �8J�V� %�$o	�?�=3 6�7�%��53) ��%D\�� ���� � ������) C$CDX���= DJ	� �%D�� %��` K�� ���L )Asadi 2005 et al.,2015; Suresh  et al.,Nalivan () [��C� 	%� %�� [  �8J�V�C$CDX���= ����D��  X�	3�= ��8J�V��  �!D� �%D� %��` �M�L. �  �[�%D\��)  ]�6��� C� �?C$CDX���=  C� H��= %��G�7  �� 8�20  �8������ H� T? 3���$C� ��L3��  �=��L 3�=����%�? ��%�2  � $��� . )�V��% [�� %�10  C� � �T?�=  $ �����)10  KX�A� C�  (%� ]�`(�2���	)  	 �J��� ����� %�10  C� � ��G�7 �� %� C� H��= ��D�! ���C$CDX���= KIA���� �� �� ��� %� ) 150 -100  3�����%�2  � $��� )Barnett & Stohlgren, 2003(. C� H��= 4(�DM KIA�����=  %�������=3  	 �J���  )��D�!�!D� ��  �D: �������  )K�� p�A� �u�7 .�D� ��f�� �I9� ��D��%����3 ����DL�3 ��L ���A�� �9���� <�2��? �2   C� 	  ���� �����<�D?L�=��  )�=���7 ��A� �� H��5� 4(�DM�J� rb �� H��5� 4(�DM 	 ����� 4(�DM~ _���� 3%����%��7 1 . � �SD���%) DX��C �= %�$C  <� KIA����150 - 100  3�����%�2 �2  � $��� C� H��= 3	% �� �G�7  T? %�Gm �� ��  �8������ H���%D: ���A� �M��^�  ���L.  %������ C� �? �I9� ��D��%����3  (%� )<�D?!���  �� 8� 	�?��3�=  C� H��= ��DL�=3 %� ���A�  4b��T?�= $C� ��L3�� ��L�C� �2   $����=3 q���� 3 8� 4X��� %� )4(�X ��%D\��  �9���� hb���=3 3� � ��d3��DL3� 	 ��b�D�I� )SD����DL�3  3���  C� H��=C$CDX���=  � $��'��� )Magurran, 2004(.  _�L %�  )q���� 3 8���%D\��  �a� ��%��(D^b�� �2�b  �� SD����DL�3 �=��L C� H��= C� )C$CDX���=  ��D�� g2�� �� c�b  F�? q�� C� %��I�30 -0 �����3��� K�����  	  ���L 3��� $C� ��L3�� (D^b�� �I�5�M  ������ $�B����C7 �� ������� 	 . � $��� WD��� t��I �C� 20  $ � ���A� T? 3��� K����� $����=3 <�D?L�=�� C �= %��DX�C$)  T? F�? �� 8�2 � ��?2� <�I���  ����� g����) ���3 �b ��D�� K�����c  �%D� �!D� . ��M�L %��`  
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���� � ',$*�(  <=	>? [�� %�  )��� ���� =K��I���IJ�  (%� )$���J7� ) �  (%� )1%  (%� )H=7  (%� )S�9�� K�D:%  (%�� )K� �=�Y wD^6� �C	 	 �L  (%� )[�  (%�3 ��D���= ����D�� %� c�b ��(D^b . � ��M�L �\�  ��(D^b  1��� �� %D2R�4�8J�%D��� ?3��G��� )AoAc, 1990( $C� ��L3��  . � � ��� ��� c�b E	% ��pH  )��� � =K��I���IJ� ���	���  $�B���� =K�F��  (%� )$���J7�  �� J�	 E	%�I �� 	H  (%� )K�D:%S�9�� G� E	% ��� � 4LS�9�� �C	 E	% 	� E	% �� H=7  (%� )A�2p�3�� ) �  (%� )1%  (%��K�  	= E	% �� [�  (%�����	% 3 ��I��=�Y wD^6� �C	 	 �D��� E	% �� �L  (%� )1�3  E	% ��� C� $��'���� % ��$C� ��L��3 . �  - <:��3�)��� �$)?'
7� (��)�@�/'   )S�'�%� 	 g��  (%�KG! M��f!����  r�D�� C� H��= C$CDX���= )����D��  �M��LD?D� 4��D��!D� �%D�  %��` .KM�L �  (%�� C� $��'��� �� g�g�F�� ���3 �=H�  C� C$CDX���= ��%D( � X 	 4`� X2$C� �� �sL��3 %� 	  � �G�K� ��B���� [���� g3 �=H�  C��G�7 %� . � ��M�L �\�  �����%D\�� ae� ������� �V�� 	 K�%�� KG! M��f!����gJ�d KG! [��8� C� �? )) �V��% C� $��'��� �� 2 / ])◦45- a (cos  -1[ ) hb��  K9A�L%D�3��  (K��D�!)  C� �V��% [�� 4(�X �2  ���L �9����1 - 0  	 �D� ��f�� �7 %� �� [������  )H� ��8� �% (K��D�!) 3��L%D� [������ �!D�� �� �2 )McCune & Grace, 2002.(  - <:��3�)��� �')?$�
7 *�($'(��)�  �� )KX�A��C �D: 	 r�DX�C$ 5�� �=�����J  <���G�7  3oDJ	% �= �8J�V� %�)2009 et al.,Mahdavi () ����D�� 	�L>�3�= �M��LD�5�M C$CDX���= %�  � ��M�L �\�  	 �� _�� C� $��'���%�5M� GIS �9���� ��L�.   -  AB�
C�D 
�
7�  �	��E�!/A3�)��   %� [�� <=	>?�����J  %� r��	% � 8��%D� $C� ��L3��  ��������d3��DL3� 	 ��b�D�I� )SD����DL�3 �� ������ �� )  |�V� 
����)Magurran, 2004 {Mesdaghi, 2001{ 2009 et al.,Ejtehadi  )( C� �G��hb���=3 ��d3��DL3� �J�L%�� ))ln(/)1(1 nSR −= )( ��b�D�I� hb�� �� �DA��)∑
=

=
s

i
ip1 2λ ( hb�� 	SD����DL�3 �D��� - 	� ��)( )( )i

s

i
i ppH ln1∑=−=′ ( � $��'��� .hb���=3 R�2��� %D3 $����=3 �=H�  C�T?�=  � �9����.  %� �G����� K3 �=H�  C�C$CDX���=) ��B��� [T?�= )20 (T?  ���J C�hb���=3 SD��) 3���  ��%�� U�9�%� 4��D� ���V�  ��SD����DL�3 �!D� �%D� .KM�L %��`    F- A$*G/HC/��� <	�	
7  ���� ���V��% ����%�� %D��\��SD��������DL�3  ����	���L>�3���= M�5�M��LD�  c��b ���(D^b 	 �M��LD?D� ) C $CD�X�� ��= C� ) E	%�=3 ���% ��3 %D\�� [�� 3��� . � $��'���)  �	� _��L %�  ��������B��� [hb���=3  3� �SD����DL�3  C� H��= 3��� C$CD��X�����=  �������� H��� %�n  ×m  (����J	� ��������) ���2 �%��3�=  4��� �7C$CDX���=  	�D���=3   ������� 4��� �7 ��B��� [hb���=3  SD����  ����   ����L ��(Tb ).   _��L %� _	�)  )c���b ��������� 	 ���I�5�M ����(D^b	���L>�3���=   C� H���= �M��LD�5�M 	 �M��LD?D�C $CD�X�� ��=    H�� %� 5���  ������n  ×m    (���D��a �������)  ��2�% ��� 3��=   4���� �7 C$CDX���=  	�D���=3  %D2R� ��(D^b 4��� �7��  ���� )  ���(Tb ���.  [���� %��%D���  C� $��'����� ���� � ����� )5������ �'J@�3�=��(�)  �� 8� 	  � $��� <=�2 �=��f��  p�G� 3�=��f�� d 	4��A���  )�B� �= C�3��� ���% ��3 SD����DL�3  �� 4���D� ���V� ��%�2 . � $���  %�  ���X��      �D�: ��� ��!D� ��� )3 �8� �9������ ��������L $ ���  %��%D��� ���=��f�� )��2 �2C� ����� ����    �������7 K������� �(E	% C� ) J��������7�5 ������B�	5M��   )Redundacy Detrended Analysis=RDA (�� ��D���  E	% Vb�  3������% ��3 SD����DL�3  �� 4���D� �� ��V�   $��'����    



 ���� �����  �! ����� ������ 	 
��� ������26  $%���4 843   � )Tahmasebi, 2011.(   _����� 3��� 3%��7 �9���� ����� �����% ����3  C� $��'����� ����_����%�5��M� Canoco �6��A� F���?  	  �� UD��� �9����SD����DL�3_�� C� $��'��� �� ) %�5�M� PAST  �6��A�17/3 ��L _���������  .[���W ����I��  �D���C7 _������ ���� K�D�DJ%�2 )�8��3%�� 2 r��D� � � 4 ratio-F  	value-P   ��� 999 C%� %��I����� ��L�.   �I��� t�WD�<���C7  K��D� DJ%��2 ���3  �D�C7�8��3%�� EC%��=3 	�J	� $>� �D��2 %D��� [ �� H  $��'������D� )1995 et al.,Jongman .(   �����  -  4
���=  'I���/ �
�;:<:�J�$
7   �� r9��� �'�(D� %��7 ��(D^b C� H��=C$CDX���=)  %� �	 !1 �l�%� $ � .K�� �l�%� F���� 3��9� �� $ �) c�b C$CDX���=  	 ��DJ ���s2�p2 	 �<�  ��DJ ������� ���  �� 	  ��D� �%��27 -7  (%� 1% )50 -28   (%� K��� 	 %� ��  ���2 [� C�52  (%� 	 K��  	5!c�b�=3 ���� KM�� �� ��� )Elias Azar, 1990 .(�%D� ��V�� %� �8J�V�)  4`� X ��B���� [� g5/6 � r�D�� ) (%��B���� [� g5/22   (%� � X 	2� �s�B���� [� g45 �  (%��  ���2� �� ��� C$CDX���= %� �g� %��` r�D�� %���.  �= X�	3  )%D2R� %� ��9: ��'�%�� 1500  ��200  ����� ��� . �� �!D� �� ��T:� )$ � �l�%�  KX�A� 4`� XC$CDX���= 5/0 =I� X 	 %��2 �s  �71/10 =I %��K��.    K���1-  �$	
L��')?$�
7  � '(��)�@�/ � '(��)�$*�(4
���=   >
 :<:�J�$
7  SD� ����%�? 4`� X �s2� X [�B���� %��8� i�����  	 �I�5�M ��(D^bc�b ������� �L  (%� 3/9 16/4 7/74 4/49 (g8I� �������� �� _�L) 3�=�Y wD^6� �C	 1/26 1/79 1/61 0/16 c�b K�D:%  (%� 2/34 5/87 3/57 0/98 [�  (%� 35 46 40/54 5/36 K���  (%� 44 52 48/24 2/44 1%  (%� 5 24 11/18 4/6 �J7[��2  (%� 0/10 2/05 0/67 0/46 H=7  (%� 5 20/23 14/62 12/54 S�9�� K�D:%  (%� 25/85 32/03 29/96 1/76 ��� ��� 7/5 8/23 7/95 0/19 (�������� �� 1D�	�I��) �I���IJ�K�� = 0/19 0/33 0/22 0/04  �M��LD�5�M 3�=�L>�	�M��LD?D� 	 (���) $CDX��C �D: 140 670 289/9 155/8 (���) $CDX��C r��� 315/9 1460 740/8 303/2 (
������) $CDX��C KX�A� 0/5 10/1 2/6 2/4 $ �4� 9� KG! 0/15 1 0/68 0/31 ( (%�) r�D�� g�� 6/5 45 22/6 12/3 (���) r�D�� S�'�%� 1570 1863 1720/8 71/5 
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7� �	�� E�!/A3�)�� :<:�J�$
7  ����$C� �� FL��3 hb���=3  )��dI��b�D��  	 SD����DL�3 DX��C C� H��= 3���C$�=  %� �	 !2  $ � �l�%�  .K���J�L%�� hb�� %� �� [������ �� UD��� )DX��CC �� $  ��59/57   (%�<�D?!���  	40  ��DL�7 [����2 	  q�8�� �� DX��CC $11  ��97/22  (%� <�D?!���  	20 ��DL �� ��� .%� �DA���� hb�� %� �� [������ DX��CC �� F�? $ 33  	 ��DL02/49   (%�<�D?!���  �7 [����2 	 %� DX��CC $11 �� 20  	 ��DL97/22   (%�<�D?!��� � . � $ =�� �I��� [�W�D��� hb�� %� �� [������ - 	���� )  �� r9���DX��CCF�? $ �� 02/49   (%�<�D?!���  	33  ��DL �7 [����2 	� q�8�� �DX��CC $11)  ��97/22   (%� <�D?!���  	20  ��DL�� ���.     K���2-  �
��� :� <
B��� � #�83
��	
L��$ D 
��
7  �	��E�!/A3�)��  �	:<:�J�$
7   hb�� 3���DLSD������	  -�D���  hb�� ��b�D�I��DA����  hb�� 3���DL3��d�J�L%��  �� 8���DL   (%��!��<�D? �=��L ���  KX�A� $CDX��C(%��I=) $CDX��C 0/09±1/29  0/40±0/59  0/23±2/13  44 44/07 Agropyron trichophorum-Bromus 
tomentellus-Onobrychis corniculatus 2/0 1 0/11±1/30  0/05±0/60  0/12±2/48  36 53/67 Astragalus microcephalus-Agropyrom 

trichophorum-Festuca ovina 1/8 2 0/07±1/40  0/03±0/60  0/14±2/66  40 57/59 Astragalus microcephalus-Agropyrom 
trichophorum-Verbascum erianthum 2/8 3 0/06±1/29  0/03±0/65  0/10±1/65  28 59/08 Astragalus microcephalus- Agropyrom 

trichophorum-Stipa barbata 0/5 4 0/04±1/62  0/01±0/72  0/10±2/10  33 49/02 Astragalus microcephalus-Verbascum 
erianthum-Prangus ferulacea 1/3 5 0/07±1/18  0/03±0/58  0/11±1/51  28 61/52 Astragalus microcephalus-Agropyrom 
trichophorum-Stipa barbata 2/3 6 0/07±1/50  0/02±0/68  0/11±1/78  22 51/80 Astragalus microcephalus-Verbascum 

erianthum-Thymus kotschyanus 0/6 7 0/08±1/38  0/04±0/64  0/11±1/57  23 45/66 Astragalus microcephalus-Verbascum 
erianthum-Thymus kotschyanus 4/0 8 0/08±1/48  0/03±0/66  0/13±1/80  29 53/45 Astragalus microcephalus-

Acantholimon bracteatum-Onobrychis 
corniculatus 3/2 9 0/10±1/34  0/04±0/59  0/15±2/06  27 50/95 Astragalus microcephalus-

Acantholimon bracteatum-Agropyron 
trichophorum 2/8 10 0/12±1/02  0/54±0/53  0/11±1/04  20 22/97 Astragalus microcephalus-Agropyron 

trichophorum-Verbascum erianthum 6/4 11 0/03±0/69  0/09±1/56  0/06±1/49  22 52/15 Astragalus microcephalus-Agropyron 
trichophorum-Verbascum erianthum 10/1 12 0/04±0/63  0/16±1/80  0/11±1/35  21 35/46 Astragalus microcephalus-Prangus 
ferulacea-Agropyron trichophorum 2/2 13 0/04±0/54  0/13±1/50  0/09±1/10  22 31/28 Prangus ferulacea-Astragalus 

microcephalus-Noea mucronata 1/0 14 0/03±0/71  0/12±2/06  0/08±1/62  27 47/60 Astragalus microcephalus-Agropyron 
trichophorum-Verbascum erianthum 2/1 15 0/03±0/56  0/12±1/77  0/08±1/19  26 46/80 Prangus ferulacea-Astragalus 

microcephalus-Noea mucronata 0/7 16 0/04±0/61  0/10±1/71  0/08±1/33  24 32/35 Astragalus microcephalus-Agropyron 
trichophorum-Verbascum erianthum 0/7 17 0/29±1/09  0/29±1/01  0/51±1/70     2/43±2/62   
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7  F���� [�� 3��DL 4(�X �I��  �: %� �2 K�� 5����	4����  �����17  %� ��f��17 ���8J�V�  X�	 ($CDX��C) ) �	 !3( )$����=  F�? K���'J@� 4��` ���4� �� ����. ���C  ���� C�17 )4���  r�MF�? �@�'J  %� �� 3�%��  $>�	k%5��� H� C� �D� )Mansourfar, 2016(.  [������� ������  �� 8�4����=3  ��(��� ��D� . ��� F�?  F�? [�� 4���) 100  %� ���f� C�  (%�$����=3  ����%�	 	 ��(� [��9� �% 42�� ��2) � �=��f�� ���� C� 3 ��7�� ��8�� ���  �24����=3  <b�m C� �? F�? 	 %�Gm )�� )	� )H� �����g� 64/21 )43/21 )01/14 )52/12  	47/11  %� ���f� C�  (%�$����= D� �% ��!�� ����� [��m %� .ae� [������ �2 $ �b�m ���m 4��� %D�� )KJ�X��  �%  �� g�����17  K�� ��8� �� � [�� .K�� $�%	7  � ? ��f��  
�CD� �2�C	�=3 $��� [I��  X �� ��f�� �= ��'�� $ � .K�� %� �����  �=��f�� C� H��=��%D:  4`� X �� �I��5� C� �I�  F�? 4���n��  %�U�9�%� �� ����.   K��� 3-  <?$� �$	
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5� �J��   C� �? �����3�=%�� �%	R�� SD���<b�m  C� 49` �����3�=%�� �%	R�� SD���<b�m $>�	 %� �� 4���   (%� �8������	��M����%�	   (%�����%�	 42   (%� �8������	��M����%�	   (%�����%�	 42   (%� �8������	��M����%�	   (%�����%�	 42 21/64 21/64 3/67 30/17 30/17 5/13 30/17 30/17 5/13 1 43/07 21/43 3/64 51/70 21/52 3/65 51/70 21/52 3/65 2 57/08 14/01 2/38 65/22 13/52 2/29 65/22 13/52 2/29 3 69/60 12/52 2/12 73/90 8/68 1/47 73/90 8/68 1/47 4 81/07 11/47 1/95 81/07 7/16 1/21 81/07 7/16 1/21 5  ��%D\��  �� ������� 	 �=��f�� [�� r��	% K�=�� C� ST:�  ��%�8�4����=�'J@� ������ )�	 ! %� �= 4 �l�%� $ � .K�� )%D2R� �	 !  %� �% �=��f�� pG�4����=  <b�m C� �? $�D��=3 ��A9�=  ���� �=��f���� =�. )%D2R� F���� 1��� ��  3�=��f��[��2J7�)  �� 1%  (%� 	 [�  (%� ����� g���W  C�8/0  �� ��A9�= %��A� �	� 4����� ���� )Mansourfar, 2016(. ������[� ���G�[� �=��f�� ^6� ���J C��%�	 h� ��� $����= �D6� )[��2J7��2  ��A= 1%  (%� 	 [�  (%� )  %� �	 X 30 ��%� �% ����f�  (%� �� ���L )�D: 3�=��f�� . DX��C KX�A� 	 r���C �2 $�D� ��A9�= %��A� _	� 4��� �� $  �	 X %�22  ����f�  (%� ��D���$����= ��%� �% �� ���L .f���� �g� [�B����)  �2 $�D� ��A9�= %��A� _D� 4��� ��14  ����f�  (%���D��� $����= �� �%�� 4�.�D�  3�=��f��  	 H=7� =K��I���IJ�)  �2 $�D� ��A9�= %��A� _%�Gm 4��� �� 9 ��%� �% ����f�  (%� �� ���L 	  KG! ��f�� 9�4�$ �)  �� 4��` �B�A9�= p��? 4��� �\XT��3  �2 �����7   (%� ����f�  ��%� �%�� ���L  	28  ����%�	 C�  (%� ��!D� �% �� ��2 . ��� C� [���G�7) ��=��f���  �2 �� �8J�V� �B�� %��G�7   �2e� 	 $ � 3�����$C� �� 3��L�G�7 5= 	 ���C ���J C�� %� �� ����G� r� ���D�)  � � ]�6���. %� �G�K�  C�	�L>�3�= �M��LD?D�) g��  	 KG! 9�4�$ �C� ) 	�L>�3�= �M��LD�5�M) KX�A� 	 �D: C��DXC C� 	 $(D^b��
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0 '5�C� �����  ��%D\��  U�9�%� ��%��SD����DL�3  �� ��(D^b C$CDX���=)  ������ 4�I�� C� �?$����=3 <�D?L�=�� )��B��� [hb���=3 SD��L�=��(  ������ 	4��D� ���V� ) 3���  [��8� �Vb g���� 3%��7 E	% ]�6��� 	 ������L �D: d 	�Vb�� )J��75� ���9V� 1D`3��L$ � )Detrended Correspondence Analysis=DCA(  ��	%3 $���3�= <�D?L�=�� )$����=3N��? � _���� (. ���� F $ � �l�%�) �	 !5 ( ��� ���� �2���L �D: r�D��� ��2K�� �� C� ��� ) [��C�	% ���%D\� �%��� � U�9�%�� [4��D� ���V�  	 SD����DL�3J��7 E	% C� )�5 B�	5M�� )RDA (����D��  E	% Vb�  � $��'��� )1995 et al.,Jongman .(  C� 4(�X F���� J��75� ���9V� 1D`3��L$ � )DCA(  ������� �=� �2�K �=%D�� �� ��9�3 %� �� 	�$>) C� %D�� �	� �� _	� <=�2 ��M�� K�� ) ����� %�pG� $ �� f����� %� ���2g ��DL�3 UD��� �� %D�� �	� �.K�  
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!B� �0 (� ��C� �	  %D�� �8�������%�	  (%� $>�	 %� �� ������L �D: 1 99/75 0/0054 0/33 2 101/48 0/0001 0/32  5�J��7 _���� C� 4(�X F���� B�	5M�� )RDA(  5�� %�  �	 !6  �7 3��9� �� �2 K�� $ � �l�%�[�� U�9�%� hb���=3 SD����DL�3  	 ��(D^bC�$CDX��= )�� |��  4I�2 �� ���.    K���6- *�2
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�3 ) '83�*(�RDA �0 (��� <	�	
7� '5�C�  �E�!/A3�)��  %D��  ����%�	 [��9�  (%��8���  	 ��DL ��D��2 �B�A9�=$CDX��C ��(D^b $ � ��!D� ����%�	 $>�	 %� �� 1 48/41 0/76 89/77 0/48 2 53/93 0/58 100 0/055 3 53/93 0/12 100 0/00 4 89/64 0/000 0 0/35   %� $ � �l�%� ��T:� 4I�2 �� ���� ��5�� �2  =� 4��� ��(�M�^�6� 3�=%D�� C� �=)  �8W 	  � �B���� %���� �D: �m�= 	 K�� �V��%) k%5� ��	�C 	 ���G�7  �� HmD2 �=%D��) ��� �� hb�� [�� �B�A9�= �=	  �=%D��  �V��% 	 ������G�7 D` �=%D�� i�8� ��(D^b ��3��  .K��[��C�	%  %��D�� �� �!D� �����% ��3)  hb�� ��d3��DL3� ae� K�� ����� �J�L%����  �D: 	 KX�A� C$CDX���= %��` ����M��f! KG! 	 ��M�L  �2ae� [���� ��%D( 8�I1D  )K����%D:3�2  	 KX�A� <=�2 ��  �D:C$CDX���=) hb�� %� �� ��d3�J�L%�� $ � ����� K�� 	 .�I8�  4���KG!M��f!����) ���B 4��� pG�  �a@�  ����d3��DL3� �� ���)  ���C �� K9A� 3����� �B�A9�=�'J@� ���6��� %� 3����� <�� 	 ����� 4��D� �����= .�%��  ������ hb��3�= 	 �DA���� ��b�D�I� SD����DL�3 �D���- 	���� C$CDX���=  K�� 5��ae��� )g��  %� ��[��2J7�  	� =K��I���IJ� �� ��� . g�� 4�����J�4� �	� %D�� �� 4��2 �I��5�) ae��� hb�� �� 3������= �����)  ��8����G�[� hb�� �� �a@� 4���3�= ��b�D�I� �DA����  	SD����DL�3 �D��� - 	�K�� ���. ���2%D:� 	�L>�3�=  �� �M��LD?D� 	 �M��LD�5�M��d3��DL3� 	 (D^b�� ������� )c�b  	 ��b�D�I� %� �� �� SD����DL�3 C$CDX���=  [������ae���  .K�� ����� �%  g�� %� �� )SD���%�C$CDX���= ���G�[�  �V��� 4��� �a@�  ��hb���=3 SD����DL�3 .K��   �� �D�C7 _����K�D�DJ%�2 )�8��3%�� 2r�D� � � 4 -F ratio  	value-P  ��999 C%� %��I����� ��L�.  <���C7 K�D�DJ%�2 ���3  �D�C7�8��3%�� EC%��=3 	�J	� $>� [ �D��2 %D��� $��'��� H���D� )Jabeen & Ahmad, 2009( .[��C�	% ������� F�B�	5M� 4�  �V��% �2 ��� ����  ��(D^bC$CDX���= hb�� ���=3 SD��L�=�� �8��%�� K�� )3/3 =ratio-F  	009/0=value-P.(    
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0�* 83�*(�' )RDA(   $CDX��C �D:Length  $CDX��C KX�A�Area  $ �4� 9� KG!Aspect  g��Slope  �J7 [��2Oc  �I���IJ� K�� =Ec  ��B�=�� hb��Shannon  ��b�D�I� hb��Simpson  3��d hb��Margalef  ���  SD����DL3�) K�� p�A��D2� K�T� 	 3%� ��?  ��2 ) ����DL�3  �2%� GB�3 � �8�D� 	����� SD�� 	 �� 8� [ ��DL�=3 �D�� $�% C� �I� KY�'X 3�=�a@�  K��� � 	 �D2� %� ��?�p�A�=3 8���� K�� )2007 et al.,Salami .( ������� [�I�  <��? )
���� ���� � 	 ��^^6�� ���Y	 C� SD�� ��DL�=3 �=��L .K�� �7 �%	7�� 	 �8J�V� �V��% SD��C��A� L� �� ��=�4��D� ���V�)  3���C K��=� %� oDJD2�3  � 	��� K��r�KA�C  	��	$>�  �8J�V� %� <�D?L�=�� �%�� )2012 et al.,Kleyer .( [��C� 	% %� [��  3��� <=	>? [�� U�9�%� [��8�SD����DL�3  �� 4��D� ��V��)  <� 	 �M��LD�5�M �L>�	M��LD?D��  	  ��(D^b�b�2 C$CDX���= hb�� �� 3�=SD����DL�3 �% 5�J��7 E	% �� ��) 3RDA( KM�L %��` EC���? �%D� ��� ���� F���� �2 ) C�	�L>�3�= �M��LD?D� ) 4�����g �� ae��� �� 4��D� )���6� ae��� C���3 �� ���2)g SD�� 	 ��d3 ��DL�3 �%�� .4(�X F���� 1��� ��) ��K�� � n�� ��D �D��� hb�� ������- ����	  	 3��d�J�L%��  %��g�3�= g�� ��9: �B�� �� K9A� r�D�� )����D�  �2 ��2 ����  r�D�� g�� [������ae��� �� SD����DL�3 K�� ����� �%. [��C�	% �[���DL ���\� ��%� �2  �% �g�3�=  ��  $��D2  ]7 ������ ��D���J�4� c�b ������� 	 �I�5�M r����)  g9� �2  �  =�DbDL���=3  � �? %������ ��I�� 3���2  ��2)  ������ ����� %�hb���=3 SD����DL�3  �� K9A�  p2 g�� �� ��9: ���2 . ���%� �g�3�=  p2 5����K�� $�G� ��5�� )��A�� 	 _�� ��D� 1���� %� 3%����  � 	 -1.5 1.0-0.52.0 Aspect

EC
OC

Area
Length

Slope

shannonsimpson

margalef



 ���� �����  �! ����� ������ 	 
��� ������26  $%���4 849   ����m �� K9A��g�3�=  �� ) ����� $�D��2  )�7 ����� %�  ������hb���=3 SD����DL�3  �� K9A� 5�� ��9: [�� %�.�D�  =�Db ���2 g�� 1T2 �\� C� r�D�� 	 ����� ��9:  )����% [�� %��%�� ��� f����� SD����DL�3 	 8���[ � � g���� CD��
 ��	��M� SD����DL�3 %� ��m  � ����  
���� %� 	�'����5��uV� ��%x7�������d )Motamedi Sheidaei Karkaj, 2015& ( )  � E%�5L2 iT�b� � �8��%��3 C�  [��� �\�� [��I��=3 �%D� �%���  �%�� �D!	 2 � %������m  � �� K�� 2p) �����hb�� ��=3 I��b�D�� 	 ��d )SD����DL�3 ����� � C��� �BI�� 	 K�� �= 2���� %� �� [��d3��DL3� )I��b�D��  	SD����DL�3  q�8�� �� �����m  � �� K��  ���C K�� g9� 4��D� [��= 	 8W��� � <�D?L�=��  <=�2 �7  ���? 	SD����DL�3 K�� $ ���L  K���V� q���� [�� F���� �� �2�%��.  [��u�= �% 5�J��7 %� ��) 3RDA() �5� g�� %����H�[���  �� %���� ae� 	 $�D� �	� %D���� hb�� 3	% �� 3������ �= ����  .K��[��C�	% 1T2 �� �= %� g��)  ������ [������  �% 3� ������g�  hb����d3�J�L%�� )SD����DL�3 �D���- 	� 	 ��� ��b�D�I���� �� �2 K�� ����� �DA����� F  �8J�V� $ � _����bx %��$� ��6���M� %� b�� $�L )2007 et al.,Esmailzadeh ( .�%�� K���V� �B�� C� 	�L>�3�= �M��LD?D�)  4���KG!M��f!����) ����D��  �I� � 	 ����A=D2 
���� %� pG� 3�=%D�2�M C���3�) ae���  �� �^6��SD����DL�3  ���Rd��D� H������ [��u�= 	 �%�� )2008 et al.,Gong  {2012 et al.,Zare Chahouki  { Caswell & Jesus, 2014(.  [�� F���� �7 �B���� )<=	>?  �2 K��SD����DL�3 %� �g�3�=  ���� C� ����� �J���  �G! K�� �� �2 �8J�V� �B��)2010et al.,  Shabani (  �J	 �%�� K���V� �� C� 3�AI�<=	>?�= ) et al.,Mirzaei 2007 {2005 et al.,Badano ( .�%� � K���V� ���� F ���� %� ���%D� ��%�RL�a� ��53 �b 4��D��2  	 M�5�M��LD�  ��SD��L�=�� �	%� ��� $����b 
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Iranian Journal of Range and Desert Research, Vol. 26 No. (4)   854 Recognition of the most important factors of physiography, topography and soily on plant diversity (Case study: Namin mountain rangelands, Ardebil)  A. Sadeghpour1, J. Motamedi2*and E. Sheidai Karkaj3  1- M.Sc. in Range Management, Ardabil Bureau of Natural Resources and Watershed Management, Ardabil, Iran 2*- Corresponding author, Associate Professor, Rangeland Research Division, Research Institute of Forests and Rangelands, Agricultural Research Education and Extension Organization (AREEO), Tehran, Iran, E-mail: motamedi@rifr-ac.ir 3- Assistant Professor, Department of Range and Watershed Management, Faculty of Natural Resources, Urmia University, Urmia, Iran  Received: 07/01/2018   Accepted: 01/19/2019  Abstract        Information of plant diversity and its relationship with environmental factors are necessary requirements for rangeland rehabilitation techniques and priority of biodiversity conservation in local habitats. To collect vegetation cover data, the Namin mountainous rangelands were selected and systematic random sampling in ecological units was used. The relationship between plant diversity and ecological unit’s characteristics (Sub-basins) was studied by recording the data in physiographic, topographic, chemistry and physics in the soil. To investigate the relationship between species diversity and environmental factors, the redundancy analysis (RDA) method was used as linear method based on gradient length. Based on the results, the physiographic and topographic had significant effect on the richness of the species. On the other hand, soil chemical properties had the greatest impact on the amount of species evenness and diversity of the ecological units and explained 89.64% of the variations. In general, slope, organic carbon amd EC are the most important effective characteristic on the enhancement species diversity idexes and the length parameters. It was also indicated that area and direction of sites are the most important factors on reduction of diversity indices. Therefore, in situations where the purpose of the management to be improve species diversity, places where are in endanger in terms of chemical properties of the soil (organic matter and, consequently, organic carbon) should be prioritized. If the aim of management to be increase in vegetation structure and percentage of plant protection from splash erosion, in this case, places where are in the southern direction and have a steep slope should be prioritized. Furthermore, rangeland rehabilitation techniques are a priority in larger-scale units due to the lower species richness, and smaller units, due to the high plant species richness, should be prioritized of conservation and protection.  Keywords: Redundancy analysis, biodiversity, species richness, conservation, environmental factors.     
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���� $ 9���� )�:� $�;��������� )) @>A B��	��9C� :makhavan_ghalibaf@hotmail.com  3- %������) $	�? �DE�����) ����9 $ 25%	��3) $�;���� �����C����� )  4- %������) ����F� G�� $	�?) G�� �� �H� $ 9����) ��:� $�;���    :@I��%� J�%��21/9/79  :L��MA J�%��25/11/79  �����       %�7N	��?O��4� ���!5�  PH��Q %�M?��R 3 ��%4D S���5�� 	 S��� �T�� ���� �U� V�� 5� 	 @�� V��5 4! %�  3�%�� ���� P��W� RQ���  ���:>��� ���. 35��%�9�Y  3	% �� 4! %� �4!4� 3�Z��?:�%[8���  	 ��%� \TD �� �������W�]4����Z ($��� ^4_�)  ��  OD� � O�C�`��5���Z3 � %�7N	��? 	 V�	% ^4_� �'�8 � ��F��� a�����4�.  ������� 3��� ���:Z P2 	 $��� ��	% �b�%� S�A 	 �Z��?:�% �����R�3�Z �%	�c �Y@>.  ���!5�dD���Z3  PH����� ���)�	� 	 %�7N	��?  ��?:�% 3%4� @��Fc dD�� )Aerosol Optical Thickness (�� ��� ) 
��	 ]���� %� $���Y �4e�� %4e� �210×10 km �c�� (���4�  3��� f���� �2  ���� %�7N	��? 35��%�9�Y@>��. 5� \ Z a���� [���� V��  5� $��'���$����Z3  g�8 $ ���� ����� :��W �	��� 	 �b��OLI  3���  �������������� [8��� 3�Z��?:�% @��. [���� V�� %�  :��W �	��� h4� �48 5� $��'��� ������� )(2.1µm 	  3�H!4� �48 	 :��W ��Y ) ��?:�% 3%4� @��FcAOT � �7���� (.  ��� ���� i���� �2����� :��W �	��� 	 :��W h4� �48 V�� @7>� 95/0  h4� �48 	 ����� :��W �	��� 	 ��Y 05/1 @��.  5� O(�k i���� �>���� �7����3%4� @��Fc dD�� ��?:�% �� $5� ��3��? l�4� S���i�� ��� ����  �2 V�� �;�>7�Z$����Z3  ���7���� L	% ��$����Z3 $5� �� 3��?P���>� �� ��Y 	 :��W h4� �48 3���f���� 83/0  	 95/0 ) �_D �6��� V�;���� %	M�� 	RMSE( ��f���� 91/0  	4/9 .@��  V�����������4�  @'? L	% V���[���  �%	Y�� 3���  ��?:�% 3%4� @��Fc%� h4� �48 65/0 ) ���	�9��AOT 0.65µm�I�2 @W� 3�%�� ( $�4� 	 3��� $5� �� 3%4� @��Fc 3��? ��?:�% h4� �48 %� 47/0 ) ���	�9��AOT 0.47µm( @>�� f����.    $m�	 3�Z3 ��2 :h4� �48%�7N	��? )) 5� S��� %	�) `��5�� ����n�)  dD��AOT.   ���	�  $�	 �� 8�g C�98��n�	���>� �% ����4� �� 	�  SF� ���5��� 	 ���?�� >���P 2��. $ �����Z �� %��@I�  h�4�� ���5��� 	 ���?�� �� ���4� 	�?o�3�Z �����  A�$ �Z3 �5��� �% dF�� 	 @7R 2 ��. S��� C�98��n�	���>�  	 O7W5�  6� PZ��2S� �� p_� �5�V ���  5� 4! %47� 2 �  ,Myhre 2005) (. ��V %47� n� q������  ��3) ) ��>� ) � 54��
 8�'� 	 ����%3 S���  	�� %���� �� ���� ��A2)S� `M! 	 �9@> 4!3 ���4�� .�V %� �Z�R� �48 �H!4�3 b��� ����� @�� )2200 .,et al(Kaufman  .%� 4! 
W�	 �5�V %� 



856   '(�( )*�+���...'�!-!. )/�0 ��1 �48 �H!4�3 ��%��k 	 :��W �	��� ���!5� ��r�� RQ���  ���2 �� S��� C�98��n�	���>� �%�� 2� ����4� 5� �Y P�s�4A� ��2 .��A2? �� 4!3 ��S 5� ��Z �� >��� S��� b��� �R� ���%�M? 	 �� ��4� 54��
 8�'� �48 �H!4�3 b��� 	 �:�B� b��� �% ��: n���� )  Z�Wang and Sundar, 2003(.  @��Fc �A��9� �'>��� )Aerosol Optical Deep ( 6��%�3 @�� 2� ����2$ �� 6t����% g�u�� �	%	3 �� �'>��� �� �R� `M! 	 ��A2S� l�4� �%v [�6� %� B� �4�� �4��3 @�� �% �Y �2 ����4� �� $��'��� 5� $����Z3 $%�4Z���3 �4�� �7����. ��V 6���% �� ��4� ����4�� B� �%	Y�� N���>���P 5� ���2P �'>��� �%v3 �9%� $��� �4�. ��7C�  %� ��AOD @7R $ � l�4� $ �����Z3 $%�4Z���3 @�� RQ��� O��4� '��F�� ���!5� @�48% 7>�� )4! %��D�� 2���)����� ����l Z��	�;9A4� �%v 	 N�$� �� ��� )., 2006et al., 2009; Gupta et alWang (. �6C�_� �7W�  ������ Z� 2� ��V @��Fc %4�3 �'>��� @� �$ �Y 5� $����Z3 $%�4Z���3 	 @U�N �%v �� �_W Bs42�� �� 	�>�3 5/2  	10 �9�;�>7�Z ���	�� @7w� �%�� �4!	   )2006., et al., 2009; Gupta et alWang (. AOD  `M! f��c ���;��� 5� �2 @��Z��?:�% �?o�	 V��>F� �'>��� 3r�� �� V��5 p_� 5� 34! 3�Z��?:�% �9��A� @� ��� �Y )., 2002et alDubovik .( ������ @U�N �%v %�7N	��? %� �:��9� p_� �5�V $5� ��?��3 ���4� �2 ���3 ����� x�7�%� ��� V�V 	� ����%�A �� �� 6�3 �I2%4�  7��O ��5� @��. [�� �9��A� �� %4� @��Fc3 �Z��?:�% ����2 �� 6� @�� �2 �Z�%47� ��:�� 4��A %4� %� 4! �% ���� �� Z� 	 ��:�� �;���� `M! 	 S�2��A ���� 5� �%v %�7N	��? ��>� %� %47�3 %4� ) @��9200 ,et al.Wang ( . �9� 5� $�%�Z3 V��6� [�� �9��A� )�Z��?:�% 5� $��'��� L	%�Z3 S��� 5� %	� @��. �2���Y5� `M! ��:�� 	 S�2��A %4� �% ����4� 5� %� �� SZ�2 %4�  � P���>�  ��%4D V��6� �4��)  V�����������4� [�� %4�3 �% �� $5� ����?3 P���>� S��� l�4� $�;��� S���i��  ��%4D3 	 `��5�� S��� ��_� ��I��%� 5� $ �����Z3 $%�4Z���3 �7���� ��2.  ������ AOD �� ��4� �!4� �� �� P2��� �%v [�6� 	 :�� 	�?o�3�Z 	�'�� �%v ���.  ����� ����n� AOD  �% 2/0 -1/0 ���3 �4Z3 $%�W�3  	 \�(1/0-05/0 ���3 �4Z3 ���3 \�( V��6� �4��.  Kaufman )2000���� ( ��� 2� ��f lD ��?%��4� 2� ���3 ���� ���� �_��% ��V $����Z3 �$�;�>�3�Z �5��� $ � $��'��� %� G�� ���73 5/1 ����� ����� 5� �9���Y3 C���� @��. Chrysoulakis 	 ��%�9�Z )2003() L%�:? $��2 �� 2� f��c ;�>7�Z� � �_D�V $����Z3 O(�k 5� u��4� �� $����Z3 �$�;�>�3�Z �5��� �!4� �� �� y�� I��n!���� 	 l���� �Z >� ��_���%� n���� .@�� Zhou ��%�9�Z 	 )2003	 (  V��z�ZXu 	 ) ��%�9�Z2003� (��� �2  ���2 ��A2S� �4��3 �Z��?:�% %� �4Z ;�>�� �� ��A�V �� r�� ��4� ��r �'>���3 �%�� 2� %� %4( ��A�V ��4� ��r �'>���3) �%v ����2P $ � 	 ��A2S� �H�Y ��>9� ���4� 	 u96� %� %4( r�� ��4� ��r �'>���3) �%v ��%48 �U����� ��A2S� ��I�� 	 $ ���� � � u��4� W���� �% ��� ��4� @7R 2 �. 6c	�@ I��n!���� $�;�>�� ��:  ��� %483  ��� 2� � � 7����� 5� ����: PM10 %� �% p_� ��_�� ����  . Z� Wang 	 Christopher )2003() ���� :��  ���� 2� ��f lD � � ��?%��4� ��V $����Z3 $ ���� u��4� 	 $����Z3 �$�;�>�3�Z �5��� ��N�� 5� ����: @W� $ ���� u��4� �� O��4� �;��3  ���� ��@�48% ��: )�4Z ��A2S� �4��3 �%v %�7N	��? %� �4Z 	 6W4��@ I��n!���� $�;�>�� �5��� S��� %� ��PM10  ;�>��  .�%��Gupta  ��%�9�Z 	 )2006�� ( 
�!%	Y3  r4e��AOD $ ���� �4��u 	 ����� �PM $5� ��?��3 $ � %� 26 ��$�;�> %� i�A  �H� {%:� %� ��� 2002 a� W� �� �%��� �_��% ��V ��;���V24    �����AOD و PM2/5 �� ��7�3 �%� ����� �2'�@ �4Z3 u��mY @|�'k ���l ��$ ��� r� �4�� �) ��V ��V 	� ����%�A �c�f ;�>7�Z� 96/0 .@��� �4!	 ����i ��V �%��� ���� �� Z� 2� �47� ��� S�4A3) }�'�%� �A��V r�� 



 ���� �����  �! ����� ������ 	 
��� ������26  $%���4 857  5��3) @�48% 7>�� �A��V 	 ����� �AOD ��r�� 5� 1/0 f7� �:I��S �c�f ;�>7�Z� �����?. Y��� ��r���V �c�f ;�>7�Z� �% %� ����Y  W�I S�4A ���3) @�48% 7>�� 5��%40 	 r }�'�%��� xT�D� �'>��� ��V 100 �� 200 ��� @� � . ��%	Y Gupta 	 ��%�9�Z )2007() �% �6C�_��3 	%3 ����: �%v [�6� O(�k 5� S�Y54�3 O;�!�Z 2� �� @I�>��Z3 ���53 L��>?  ��I��) ����  ���� 2�  @��Fc %4�3 �b�%� $ � l�4� u��4� $ ���� �%��3 ����� n������� 1/0 ���3 O7W 5� S�Y54�3 ��  6� 5� S�Y54�3 �� ���.  ���3 V��6�  @W�AOD $5� ����?3 $ �  $ ���� �� MODIS �������� %� ��H! $ � a���� @��Hadjimitsis 	 Retalis )2010(  ���>���� $����Z3 @��Fc %4�3 $%�4Z���3 ���4�4I 	  ��%4D3 %� �H��9�3 g��F�  ]�7W ����  ���� �2 x�7�%� 4W3 )0.83R=V�� ( $5� ��?3���Z %��W�� @�� .Guo ) ��%�9�Z 	2009() ���3 2SZ� �_D3 I��e��)  �_��% 5� $��'�����V ��;������� V� 	  ���5	%PM �$�;�>�3�Z �5���  ��AOD  %�AO>9����Z 2� ��$�;�> %� 
W�	 �Y �4� 	 ��: l��	% ��V ����� �PM �� ��;���V 9 	 25 A9�\��8� O> ��$�;�> �5��� ��H���A �% . ��4�� Li  	 ) ��%�9�Z2009() ���3 �%��� RQ��� ���]� ���5� �� 2�%��� � � 	 �6��g B� ���]� ���5� f���� 3��� �%��� ;�>7�Z� i�A ���]� 	�'�� �% %� ���O�3�Z 5� �4D �8�[ �����> )@W� \����� 	 �_D3 � � 5%����� 2 ��� .%� �H��@ �������� i ��� 2� � � @� �$ �Y �� $��'��� 5� $����Z3 30 5	% H���� �� �%4� ���5 �6C�_� ��H��V 2�%��� �% �%��. @�6� \T�D� �4!4� %� ���2f ������� 	 $5� �� �%v %� x��� ��H! g��F� �b�%� �_��% ;�>7�Z�  k�	 �� b:!�� 2O�� N����9V $�4�) %� ����� �_��%  k�	 ���3 $��'��� %� x��� g��F� 2$� �5�V �4!	  �%� �) ., et alGuo 2009.(  V��z�Z%� ��Z	oA �;�� l�4� �2Justiniano Santos )2010() %� ��_��  �C���]4���W� u�8� 	 ��%�3 f�b�%�2 a����  �)  	���� ���� �2 �_D x�7�%� 4W3 )R=0/86 (V�� ������ [�� �9��A� ��	�e� $%�4Z���3 �� $����Z3 O(�k ����5 5� i��%4�  ��%4D3 @��� �4!	. S������� 	 ��%�9�Z )2010( [8��� @����� �%v %�7N	��? 	 ?o�	��H3 %����� �H�Y  �%%� ��I48�Z3 ��_�� �����> �� $��'��� 5� L5���A ��	�e� �Z%�4Z��3 �%��� 2���  .[78 i���� ��@��)$ �Y ��	�e� $%�4Z���3 ���3 6���V ��2: ��I48�Z 	 ����%� �H�Y f���� @�� .Y��� L%�:? 2 ��� 2� @�>W PU�� ���Q ��I48�Z3 �����> �� 	%3 �s��%� �4��Z %4���3 %��W �%��.  �Z��?:�% @�6c	 %� ��A�� %��>� ���5 	 ��9� �U� 5� �'>��� %��� ���) ����4? %� ��A 4! %� ����� 5	%  �s �� �Z�? �2 3� ��� ����$%�4Z�� ��	�e� 5� $��'��� �� ��?:�% ������� . 3� ������� �� @7>� ������ 	 V��5  ���� V�	% ^4_� 3	% ���H�Y  	 ��%�  ���� $��� ^4_� 3	% ��W�]4����Z  %��>� O9�� ���� ��� )4199., et al Kaufman.( ��� V������� �� L	%�Z3  ���A �� ��?:�% ������� ����n� 3�H!4� �48 ��%��k \�( 3�Z5	% 	 %�7N	��? 3�Z5	% %� @�� . �����Z3 ��HA) ���	��9��� �5� 3 ��TOMS g�8 %� ( 3�%	����'���  S'��$ ���4�. �Z B� V�� 5�L	%�Z  3�%�� �	 ��@����Z �� ������ . ��w� ��4��L	%�Z3  5� $��'��� 4� �48 V�� ���5 \T�D� �� ��%��k 3�H! V��5 p_� 3���  L	% 	 �'>��� 	TOMS  . �%�� @���>k }�'�%� ��  V�����������4�  @'? V��L	%�Z ���3  ���2 }�'�%�2-1 ��� f���� ��� ����. 5� $��'���  %� u��4� $%�4Z�� ��	�e�  i��% %��>� ��?:�% ��������� ���) �k %��C �2 ��	�e� 5� %4e� @� �C $ ����  ���� ��r�� ���9� B�9'� ��.@�� $ � $��'��� �	 ��  ��	�e�% W 3�%��  B�9'� r�� ���9���  P2 3�Z��?:�% @�6c	 5� 3����� ��T8�  P2����� �b�%� �% . �Z�Kaufman ) ��%�9�Z 	2000()  5�  @� �C ��	�e�8  3��� dD�� �7����AOT %�  [8���  . ��4�� $��'��� ��;�� �������Y���   ���2 �����8�D �2 ��  �48 5� $��'���h4��Z3  u�8��n�	��9C� g�8 ��Y 	 :��W ����4�  dD��AOT  .�4�� �7���� �% i���� ���Y ���� �;�>7�Z $ �Z�dD�� AOT 0.64  �� ���7����  �4e��AOD u��4�  ��:�� ��96/0  	AOT 0.47  ��  ��:��77/0 �� ��� .Y���  dD�� �;�>7�Z SZ�2 O�C�



858   '(�( )*�+���...'�!-!. )/�0 ��1  3�'>��� SFA �% ��Y h4� �48 %� ��?:�% �9��A� [�� . ��4�� ���� ��?:�% l�4� ��Y h4� �48 ��k�� %�Nguyen ) ��%�9�Z 	2014()  [�� dD�� �;�>7�Z 5� ��?:�% �9��A� 3��7��� $����Z3  @� �C8  �������� PM10 ��_�� %� . ��4�� $��'��� a����	 5� 3�Y ��� �2  ��4�� ����  dD��AOD 3�%��  �;�>7�Z @U�N �� ��r��PM10 $�4�)  V�����������4�  	 ��?:�% @U�N V�� ����� l��	% 5� AOD  ��H� 3��������Z3 ��HA $��'��� ��?:�% @U�N 3 �� .�4�� Claverie ) ��%�9�Z 	2015()  @����W @� �C ��	�e� 5  	7  5� �D�� 3��� �%dD���Z3  ��%�� V��5 p_� . ��4��  ������ i����Y @��9k ��� 5� S�� @����W 5�80  dD�� ��H� 3��� @� �C ��	�e�  (%�AOT �%�� .Lin Sun ) ��%�9�Z 	2016()  ��	�e� 5� :��OLI  ��H� 3���  [�� dD�� . ��4�� $��'��� V�	% ^4_� 3	% �� �9��A� Marconi ) ��%�9�Z 	2014() RQ���  ������� ��(4eD . ��4�� ��%�� �% �9��A� [�� dD�� 3	% �� ��?:�% [���� i����Y ��� �;����RQ��� S�� 5� 3/71 ��(4eD �������  �H�� 	 $�4� �9��A� [�� dD�� �� ��?:�%7/28  (%� dD�� V��  @��RQ���  %��W O��4� ���������?.    � �Y �� �6� [���� V�� %� �2 5� $��'��� �� ��	�e�  ������� ^4_� 3�Z��?:�% %	� 5� S���������� 4��.  %� ��7C�  L	% V�������4�  @��� %�U���� �2 }4 �% �Z��?:�% ) 	 �	��4�� V��6� (%�7N)  �9������4�  ��	�e� 5� $��'��� �� $%�4Z�� 	 3�@������Z3 S��� B�2 �� ����5i�� ) $�	 ��  V��6� �% �'>��� %� �4!4� 3�Z��?:�%��2.  V�� �� �!4� ��  �2 }4c4� 5� �9�dD���Z3 %	� 5� S��� PH�  3��� �������  )��?:�% dD��AOD  p_� %� $ � �c��2  u��4� r4e���� ���  O>9�A $5� �� O�C� �� �C	 ) �4e�� V�� {%:�km10×10 (3%��>�  3�Z�� D% 5� ��?:�% ���� ]���� %� .@>�� ]���� O��W 5� V�c %� 
���� �;��  ��H�dD���Z3  35��%�9�Y��?:�%)  $��'���  ���H! �97� 5�AERONET )Aerosol Robotic Network(  �2 @����Q ���'���4�� a � O�C � %� 3%���� 7���� �� 5��� ����� %4�2� ���� ]���� %� dD�� V�� @�� . 5� \ Z V�� [���� �48 5� $��'���h4��Z3  �b��  :��W �	��� 	 (��Y 	 :��W)����� )1/2µm  ($ ���� OLI  �7���� 3���� dD��M %42 V�C	� 3��� ���� ]���� %�  ����� %� %���@�.    
 ����
���  `4�! %� �:� @���e�F� V�� �:� ����� ���N 32  	 �!%�79/2  �� �C��� ���W�31  	 �!%�68/53  ���W�  	 ��4�!53  	 �!%�44/39  �� ���N ���W�24  	 �!%� 38/23 � �W�� ���W��	 k @k�>� � 105906 Z9  k %�� �Z�H� O(�I3 �	 �: �%�2@�� $ � 
W�	 �� ) O9�1(� .� S  5�40 c�%� �% @�� @k�>�  (%�� 	 @FC  S�4A �	 � ?�Z�� ��� ��2 P2 5� ���2 ���%�  (%��?� .��%�>D3�H� ���� 5�  %� ��I48SF��Z��  @�� 5��%�� �4!	�� . ��4�� D� �6C�_� ]��� �� )��w��� �� �C�� �Z� l�4�� %48� S  5�20000 ����9) %�7N %4( �� `4�% f62 5� ���80 �9�	% �� (�	�3  �H�7000 Z9%��3 � 	�I �:��%�:�. . 2� % W SZ���Z5	% %�  3 ��I48� $%�A %��3  x��� 5�  �� @��2 5� ���6  ����� �% 2 \��e� ���	�O ����%� � >�� $��! �� �:- �%�2 	 �%�� $���Z �� �% ����t6�  f!4� A�4Z 5�	�A gW4�� �Z�����4�}�4�� �%	Y�� . %�>D3�H� ���� ���I 5����� S3  	��I48�Z3  @�� %� �5%�7N� )�:  ������ Z� 2��r�� � �� �C�� 5/1 	%4� �4����  
���� �� 5��>� ��e�W� 	3  @��� �%�	 %�>D �:���4�.  L5	 ����Z  %� ������C� �� �:�%�� O3  p_� ��4�@���Z  	 ���>Z42�Z ? S�4A 5��Z��  ���Z5	% .@��  3 ��I48� �  ����Z��:2�� TI x��� �3 5� 	 ��40 �� 60  �% 5	%  O������4� .��	��I��V� ��I48�Z3  	 }	��  �'�� 5� V� �k 	  �%�� ����� ����D �D�	� ��� � ����� ��� �48 :�� �2.  V�����������4�  @'?a�%Y��V� $%	� �A �����	 : a�%Y����V�  %�H� �Y�� ��� %4( �� ��� @��� .48I�H��3 ;��� 	 V  ��  �� ��4�  ��90 2� ���4��� � @�����k 	  ��� :�  %� � �� �:120 2���4�� ��.@�� $ � @7R : @H!  ��� L5	  ���� 5� f�N� ��� a�? �4eI %� fC�N– ����G�� 	 %� 
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��� ������26  $%���4 859  $%	��Z3 ��� `4�!��N� @��..   2#	1- 45��6� (��� 476!� 8�5���   *�9��* � "*�9 ���: '���%�"  $%�4Z��  @� �C8 l�4� ���5�� ��� 3�%4��4Z 	 3�%4��tI ) �9����NASA ��� %� (2013  $�����I �tI �� . � @� �C 8 3�%�� 11  ���  %4e� �'�8 ��%4D ��ZY �Z 99 ���W� %�79� �� %	� V��5 L��? �� �2. %� � L��? V�� $%�4Z�� �� ��4?3� `�F��� $ � @�� �2 %� @��� 9:45 �� @W	 ���� 5� 3r�� lD %47� �4��� �� �2 .V�� $%�4Z�� %� �Z %M?) 3%�4� �� y�� 185 ���4��2 �% S�4A �� Z� �2 ��H� S�4A O��2 p_� 5� V��5 16 5	% �� �48 �� �2.  @� �C8 $ ���� �� @7>� 3�Z [��� 3�%��	�  ��� �'�8 ) � ! ��6�  ��� ��k��  /%� O�	�bY $�	 �� �48 h4� 	 ��Y  ��� ]	��� 3 %� $�	 �� �	��� :��W h4� $��42  �2 $�4��� ��eeF�� ��9�� �� Z� �� @�'�2 `Y 	 �4Z 	 3�Z��� 
'��� 	 P2P2��� �% d�F�� . �Z� $ ���� TIRS )Thermal Infrared Sensor( ��9�� 3%������4e� ��%��k 	 @���k 5� �������Z3 �;��  ���� $5� ��3��? ��:�� ��F7� 	 G�6� 3��� `Y @��� � 	 � �35�� �9������	% �Z p_� �Z��%� �% PZ��I �� �2.    ;��<1- ��1�%�* '�!-!.  8.�!�8 � >� $?� �1@+ �� �1�%�*  �%�* '���	 �����#��) )/�0 @�#/9( �%�* B�% (���) )%�#� @�#/9 (���) )%��� @�#/9 ٠ ١/D٠_٣٣/DF Coastal / Aerosol ١ ٣٠H ٠ ٢/DF_٠/F١ Blue ٠ ٣/F٢F_٠/H Green � ٠/H٠_٣٠/H٨ Red � ٠/٨DF_٠/٨٨ Near Infrared  ١/FH_١/HH Short Wavelength Infrared ٢/٣_٢/١ ٧ Short Wavelength Infrared ٠ ٨/F_٠/H٨ Panchromatic ١F ١/٣ ٩H_١/٣٩ Cirrus ٣٠ 



860   '(�( )*�+���...'�!-!. )/�0 ��1 �%�* '���	 �����#��) )/�0 @�#/9( �%�* B�% (���) )%�#� @�#/9 (���) )%��� @�#/9 ١٠ ١٠/H_١١/٢ Long Wavelength Infrared ١١ ١١ ١٠٠/F_١٢/F Long Wavelength Infrared ��	�e�  	 ���9� B�9'� % W O�C � @� �C $%�4Z�� �� �Z ��� 5� �D�� � � �I�c� 	 r�� B����4���%��4���Z3 %��>� %� ��7W3  5� O(�k 3�Z��?:�% ������� �6C�_� 5� ��I48�Z3 .@�� ��I% %�9� %�7N	��?  4��5Y ��	�5  @� �C $ ����8  V��  ��%4D ��32  ��36  	 �!%�  ����� %4e� 3%������4e��� ��� )., 1991et alTanré .(  [���� V�� %�  J�%�� �� x4��� ��	�e�16  ��4��m2017  	 �4���� ���� 3���%�� 5�)���2 $�7�C�2 5� uA  5� $��'��� ��  L	% x���) ����5 ����2GCPV��5 (!���� 	 
  5� $��'���  P��%4;C�FLAASH )sight Atmospheric -of-Fast Line Analysis of Hypercubes( . � 3�'>��� p��e�  x�����4�����5�� 	 S��� 5� 3%����S  %4e���4�� L	% 3%���� $ ��2 �C4� 	 $ ��rY ���6� 	 
���( \��8� %� B�����>�� � `�F��� ��?:�%.  %�O���Z3  �U� �%4�l�4� S��� S��� $�;��� i��) �48 %� (���	��9���h4��Z3  	 ��Y  :��W`��5�� 	 $ ���� ��	�e� [��8 5� OLI )Operational Land Imager( $%�4Z�� @� �C 8 �� f����  %� �48h4��Z3 ����� :��W �	��� 	 :��W )��Y  3�Z ���) 2 )4  	7( $5� �� 3��� ��?:�% �9�A� @��Fc 3��? $5� ��3��?  � . O9�2 $5� �� x��� O�� 	 S��� 3��? ���5��S �%  ������ Z�.      2#	2- '���%� D�7% 2��"*�9 E.�9 "*�9 ���:*�9��* � F!."  '�!-!. E.�9OLI   '���%� G�	 ���:AOT "*�9 �� '(�/�.� �*F!.  ��?:�% 3%4� @��Fc )Aerosol 0ptical thickness( ��?:�% 3%4� [�� �� )Aerosol optical depth(  ]��� �� $5� �� �'>��� @�I�'� %� ����n� 3��?���4� % �s�Z . h�4�� �����  ��� ����� ��?:�% �9��A� @��Fc ������S��� �� $ ��%�2 i�� �����4�.  3��� [���� V�� %� �7���� AOT S��� l�4�i��  �_��% 5�1 �4��W 3��7��� Bouguer-Lambert-Beer $��'��� . ���?    /mm]aR(p/po) - Vdark)ln(V- - 2)[ln(Vo/R = AOT  (1) ����	 
� 	� � oVS��� @��R %� �� :)i�� R:  ��(�I k�	 f>k�� V��5 ��  ��%4D AU)  ��(�I l�4�� %� ��
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��� ������26  $%���4 861    k�	 f>k��  ��%4D �� V��5 $�2AU   6� �	 � %� ��1 �� ���)  O�C� �� %� �� V�� �2�T��2  $�2 %� � ��47� ��? V��5�!4� ��  ���n� ��� �4eI ���� �2 3��� V������� .  [�W� %� �� �7����R  5��_��% 2  $��'������4�.  d/365)]    cos(360  )/[1-(1  R 2 ×°+= εε  ) ����	2(  � �2 V��5 $�2 %� � \����� ��:����7���� %48 01670. %�  ��I�? �U����4�. d � � %4e� �2 ��� 5	% :1  �� 365 �� ���.V    	Vdark ��S��� m��C	 f����i��  %�  ��%4D %4� 	 �9�%�� @��. AR:  �48 �? ��FA ��:�� ��?:�% l�4� �U��%4� h4� @��. :��W h4� �48 3��� 0.05793 �� ���. p 	 po �� 	 ��_�� %� �4Z %��I f���� %� ����� %��I� ���	%�� f>k�� ��%� p_� 5� �� ���. m :�4Z �7>� @�48%@�.  $%��� �	 ! 2 ��� 5��� �%4� ��T8�$5� �� 3 3��? ) ��?:�% 3%4� @��FcAOTS��� 5� $��'��� �� ( %� i��  J�%��16  ��4��m2017  ���� �%�� Z�. ��T8� 5� S��� 5� $ � @I��%� �	 ! 	 i��2  ������AOT O���Z3 ��4��$5� �� 3%����. � 3��?   ;��<2- ���% (��� ��1������H '���%� ���*) (�:I+� ���% 8��$� ���:AOT"*�9 E.�9 (F!.  2�� '���%����: "*�9 ;�0 )+�����J<  K�L )+�����J<  ��?� ��1 ))M�� ��*(  8*�0� )�N% (%)  4MP�� ��	�� �9 ���� )AU(  4+��� ��	�� )4<�((  1  29/54 85/31 6/880 98/5 98/0 98/5 2 27/54 90/31 89/6 86/7 3 25/54 89/31 68/6 13/8 4 66/54 82/31 69/4 96/11 5 03/54 92/31 8/4 68/11 6 01/54 94/31 09/5 97/10 7 04/54 93/31 19/5 74/10 8 35/54 84/31 41/10 79/4 9 16/54 9/31 7/5 69/9 10 11/54 91/31 07/5 02/11  Q�� )9��.���  G�	AOT  '�!-!. �� '(�/�.� �* OLI L	%  dD�� V��F� ���7����AOT  V�I�? �U� %� �� ��(4eD 3%4� g�8 S���5�� 	 `M!  l�4�p_� ������  	%�7N	��? $�4� ��c�I 	� ]��� �� 	 @�� )t eKaufman 4199., al.(  1 - h4� �48 �� @7>� �Z��?:�%2.1 µm  ��>Z \�'�)  h4� �48 �2 ��6� V�� ��2.1 µm  %47� �� %��W ���n� �	 � 5�r��3�Z  %�7N	��?�� ����� )3%48 @�(4eD V�� 5� �2 $��'��� V��5 p_� ��(4eD ������� 3������4�.  �� @�C�6I 5� ���� %�7N ����� �2 O(� V�� �� �!4� }4� 5� 3�H� [8��� 	 ����D%�2) �	�smoke ( $5� �� �� Bs42��  ��?:�% 5�) ��>Z  `��5���H�Y ��  �9��A� [��- 1.5λ 	 2λ  � �A SZ�2�� �2 ) ,;4197 ,.et alKaufman Remer and Kaufman, 1998.(  2 - �� 5� $��'��� h4� �482.1 µm ����4�  3�H���5��



862   '(�( )*�+���...'�!-!. )/�0 ��1 ) ��Y h4� �480.47 µm( ) :��W 	0.64 µm(  V��F� �%  .�5 %�������� �r��� %���� ���� $ ��� � $  �2 �48 V��  :��W 	 ��Y 3�H!4� 	21 µm  ����� r��6�3  	4  �� �_D ��:�� 3005.0±=∆ρ � 3��0.1≤mµρ 1.2 .@�� %��W��  3%��>� %� ��k 5� �48 V�� 3����� �;�>7�Z �%�4� h4��Z3  	 :��W 	 ��Y ����� :��W �	�����W��% �� ��� )4199., et alKaufman (.  41.247.0 m
m

µ
µ

ρ
ρ =  (3) ����	 21.264.0 m

m
µ

µ

ρ
ρ =  (4) ����	 � %� �� ��c�I 	� V�I�? �U)r�� ����4�  �	���  ��� 5� ����� :��W  ��	�e� @� �C8) `��5���Z3  :��W 	 ��Y ����2  �% V��5 p_� 	 �4�� �%	Y�� 6�  �48 `��5�� 5� $��'��� �� �Y \����� ��:�� 	 V��5 p_� 3�H!4� %����W4I ��r �'>��� )Top of Atmosphere( @��Fc ��:�� �9��A� ��?:�% )AOD( .�%	Y @� � �%  ���� �Z��? S�4A �4!	 ��  	 `M! %� \�����  �48 `��5��h4��Z3  :��W �	��� 	 ��%��k���4� . ������� ^4_�  5� 3%��S�4A  �Z��?�� ����)  V��Z ��  O�C�����4�  �48 3�H���5��h4��Z3  �� �% ��%��k 	 �b�� .�4�� �>���� �;� 9�  �C	Kaufman ) ��%�9�Z 	2000(  ������ %� ����5%� 3��� �25��� `� %� 3%4� g�8 ������3�Z   � ��% ����� V�� ��  ���� a���� ����'�C�2 `4�!�2 �Z�? 48 V�� �_��% h4� � ����� :��W �	��� `��5�� 	  �	 k �� �b�� h�4��3/0  ��4/0 �� �%. O�C� V��Z ��  \Mk 3����R�3�Z  %� h�4�� ���n� 5� �������5  5� %47� 3�'>��� ����e� )4! . � ����� ��	�e� 3	% ��  u��  %��4�� �� :��W 	 ��Y h4� �48 V�� @7>� :��W �	��� ����� )mµ2.1 ƿ0.47 µm / ƿ  	mµ2.1 ƿ0.64µm / ƿ ( . � P���� �7���� ��?:�% 3%4� @��Fc dD��  5� $��'��� �� @� �C ��	�e�  a���� ��5 Ok��� [��8 5� � )Kaufman ., 2000et al(.  1 - `��5��3�Z�|  %�$�	 ��  �'�82.1  ���	�9��) ρ* 2.1 ($5� �� x��� %�5� $��'��� �� S��� 3��?  	� ������ � �  �I�8��O�C� `Y %�F� ) �_��%5(  p��e�. �    85.0/1.2*2.1 ρρ = (5) �_��% 2 - h4� �48 `��5��470.  	0.64 5� ���	�9�� [��8 l��	% 1  	2 . � $�5 V��F� 3 - 3%4� @��Fc%��?:� )AOT `��5�� 5� $��'��� �� ( 3�Z�|  ��Y h4� �48)ρ* 0.47()  `��5��3�Z�|  h4� �48  :��W)ρ* 0.64 () S��� ������ � �f>k��  }�6��R�� 2  ���	�9�� @>9� f��c 	0.003i-1.53 	 ��Y h4� �48 %� 0.001i-1.53 	 :��W h4� �48 %� 0.001i-1.46( 	 8 h4� �4  :�:W �	��������  l��	% 5� $��'��� ��6  	7 . � �7����   )163.0052.0/()81.0075.0( 47.047.047.0*47.0 ρρρτ −−−=              (6) �_��%  )175.0062.0/()89.00176.0( 64.064.064.0*64.0 ρρρτ −−−=          (7) �_��%   �� ����%�7��� 	 @�( ��%�� %4U�� � � �>���� 5�  3%��Y ����%�ARMSE )
��� V�;���� %M! 3�_D�Z ( $��'���  . � 
W�	 %�RMSE  ���� 	�'������� S�A l�4� $ � ����  �� � �3%��Y �?�%	Y��  	������ �� �6W�	 ��� �2  %�:�� �7���� S�A 3�Z�_D �>���� 3��� ��4��� B� l�4� ����$��� @�� �C��6� 8  �7���� %M! ���� �% V�;���� 
��� 3�_D �� Z�.    

[ ] )1( 2∑ −= FA
n

RSME (8) �_��%  
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A	 ��(� ��n�� ������F S�A ��n�� ���������� .$ �   �����   O9�3 �;�>7�Z %��4�� V��  	 ��Y 3�H!4� �48:��W S��� 3�Z ��� 	 i��2  	4  @� �C �%J�%�� %� 16  ��4��m 2017  ������ Z�.     2#	3-  � )*R ��S<�� ;�0 )T�N��1 ��(��%I��� "*�98.�!� ��1�%�* � F!.     �� %��4�� �� �!4� 3  �;�>7�Z8 :��W 	 ��Y h4� �4 S��� $ ���� �� i��OLI S��� 	 @� �C�� i��f���� 8/0  	87/0 �� ���) �������V ����4�  5�$����Z3 S��� ��?:�% 3%4� @��Fc ��%	Y @� � 3��� i��.�4�� $��'���  O9� 4  �� :��W 	 ��Y h4� �48 V�� @7>� %��4������� :��W �	��� )mµ2.1 ƿ0.47 µm / ƿ 0.64 وµm  ƿ 2.1µm ƿ/ (@� �C ��	�e� 3�'>��� p��e� 5�  6� �%  ������ Z�.        2#	4 -  '�!-!. )%��� I��� ��(�� 4* )*R � I��� �%�* 8�N%OLI    ��  %��4�� �� �!4�4  V�;���� �48 @7>�h4��Z3 ��Y  	  %	� :��W �	���05/1 	  �48h4��Z3 :��W  :��W �	��� 	 ����� 95/0 @�� . ��:�� �%� ����� 3�_D :��W h4� �48 3���09/0 )=±0.090.64∆(  	 ��Y h4� �48 3���1/0 )1∆0.64=±0. (�� ���.  p_� `��5�� V�� �;�>7�Z ��:��  :��W h4� �48 %� V��5 �� ��Y 	 :��W �	�������� ��f���� 



864   '(�( )*�+���...'�!-!. )/�0 ��1 87/0  	79/0  .@�� ������ 	 @7>�;�>7�Z�3�Z @� � �48 V�� $ �Yh4��Z3  :��W �	��� 	 �b�������  ���� �� Z� ����4�  �48 5�h4��Z3  �7���� 3��� $ � �2v ��?:�% 3%4� @��Fc :��W h4� �48 3�_D ����k� �� 1/0)1=±0.0.65∆τ ( ��Y h4� �48 	07/0 )=±0.070.47∆τ(  .�4�� $��'��� O9�5  @��Fc �;�>7�Z l�4� $ � �7���� :��W 	 ��Y h4� �48 %� ��?:�% 3%4� 3%4� @��Fc 	 [���� V�� L	% ��?:�%$5� �� $ � 3��? S��� l�4� ���� �% i���� Z�.     2#	5-  ��(��% )T�N��1AOT  � '�	 4�.���AOT  �� 2P��"*�9F!.     �;�>7�Z 3%4� @��Fc ���7������?:�%  �� @7>� $5� ��S��� l�4� 3��? i��%�  ��Y 	 :��W h4� �48 ��f���� 85/0  	95/0 �� ���.  V�����������4� @'?  V�� L	%  3����%	Y��  ��?:�% 3%4� @��Fc �� h4� �4865/0 ���	�9�� )0.65µm AOT (�I�2 @W� 3�%��  	 �	%�  f������ 3���$5� ����?:�% 3%4� @��Fc 3��? 47/0 ���	�9�� )0.47µm AOT (�� ���.     2#	6-  ���% 8��$� )9��.���(�:I+� �* W�� ;�0 65/0 ) �����#��0.65µm AOT(    R² = 0.7342-20-15-10-505 -0.7-0.6-0.5-0.4-0.3-0.2-0.1derived τ0.64 Sunphotometer τ0.64 R² = 0.352-19-14-9-41 -1.4-1.2-1-0.8-0.6derived τ0.47 Sunphotometer τ0.47
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867 Iranian Journal of Range and Desert Research, Vol. 26 No. (4)   Evaluation of Landsat OLI data for estimating Aerosol Optical Thickness over deserts (AOT) Case study: Yazd desert   M. Shirazi1, M. A. Ghalibaf 2*, H. R. Matinfar3 and M. Nakhkesh4  1-Ph.D. Student of De-desertification, Faculty of Natural Resources and Desertification, Yazd University, Iran 2*- Corresponding author, Assistant Professor, Department of Desert, Faculty of Natural Resources and Desertification, Yazd University, Iran, Email: makhavan_ghalibaf@hotmail.com 3- Associate Professor, Department of Soil Science, Faculty of Agriculture, Lorestan University, Iran 4- Associate Professor, Department of Telecommunication, Faculty of Electrical Engineering, Yazd University, Iran  Accepted:02/14/2019  Received:12/12/2018  Abstract     Dust is one of the most important effective factor on solar radiation forcing and reflection on earth's atmosphere, and in this point, it has a significant impact on local climate. Detection of aerosols on desert zones, despite the sea and oceans (dark surfaces), is difficult because of reflectometric interference spectroscopy of bright surfaces. Representing a simple and low costs method for detecting dusts and predicting their effects is essential. One of the most important indexes for dust and smoke detection is the AOT (Aerosol Optical thickness), which provided in large-scale (10x10 km) which is not suitable for local dust scales detection. The purpose of this study is using visible and mid-infrared spectrum of OLI sensor for detection dust of deserts. In this study, by using of mid-wave infrared (2.1 µm), red and blue wavelengths the AOT was calculated. The results indicated that ratio between the red and mid-wave infrared wavelengths is 0.95 and blue wavelengths and mid-wave infrared is 1.05 respectively. The comparison results of AOT index by radiometer showed that the correlation between computational method for data and the direct measurement for the red and blue wavelengths were 0.83 and 0.95 with root-mean-square deviation (RMSE) were 0.91 and 9.4 respectively. Therefore, it can be said that this method for estimating the Aerosol optical thickness at 0.65 µm (AOT 0.65µm) is enough accuracy and is not suitable to measure Aerosol optical thickness at 0.47 µm (AOT 0.47µm).  Keywords: Wavelength, aerosol, remote sensing, radiative transfer, aerosol optical thickness.       
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���� 	 ���z�4? 	 ��V  {�pU %�  �p�R��   ��	�q� $%�14��?� ?��� 7��6  $ p� 6  %�pXY	��V  $��'�p�� $��= ��) $	y���U� W����|�     <� %�pXY	��V $ p� 6 ?<�p3E � ��X� N��O ?<��� �?�4 ����r���� ��R�� ?� ���� � � �D������ ����r���� RegCM  ?���FU���  $ p� 6 ?�p4  ���%�p= %�XY	��V $ � 6 ���!<� 	 ����S�    ��p��� �p��	��G Fpp�� .Santese 	 ��%�ppD�4 )2010( 	 Agacayak,  	 ��%�D�4 )2012<� ( W�� � � ����r����  �p�R��?�  ?��p� FU��� F�4�� 	 ��G1O %��U��    $��'�p�� %�pXY	��V ?�p4  W�� ���%�= . ���=� ��4 ?���  ?�p4��� F�4�� 	 FU��� 120 $<	% ����1��  E1� ��G1O?�4 ����  %� :��< ��R�� %�  %�p=Mofidi  	  ��%�pD�4 )2013( 	Hamidianpoor  	 ��%�D�4)2016(  .F�� $ � $ 4��� $	y� ��  � p� ?�p4 ����r���� ��R��?�  ?��p�  FU��p�  $ p� 6  <� %�pXY	��V � pp�?�pp4 r�pp��� fpp�1��   pp����F (Weather WR Forecasting)Research and  ?��pp� 7�pp6�pp��� 	  ��Xp�   $��'�p�� %�pXY	��V ?<�p�   Fp�� $ p�-Alizadeh( )2015., et al Choobari.   �px1m  ]p���B   ) p����4 �1��p4  W�p�  %1p�=  ���p�� 	 ���3��aG� {���� F�� .��R��  :p��<  7p8�  ���p>���  Wp�� �x1m 	 :�� 
��� ��1�% ����]�% ?� ���U�	% 	 ��i�� F�� . �p�R��  �%1p�  �pME�R� %�  ��p3�  ?�p4��� 120 $<	% ���3�� 
S�	 $ �  Fp��)   p�  ��p�< A<	  Wp��  ��p� %�  . p� $��'�p�� <� (2014) ��%�D�4 	 Zhu 	 (2013) Aslanov 	Groll 



870 �*� + ,-.* ,/ ��'0� ��� � 	��* ...� ���?�4 }��8� 	�'�� )F�� r����� �ME�R�  Cp� $%	� ?%��B 41 ) �E��2012 -1972<� ( $��� ?�p4  v1p���  �p� A<	 ��� %� $�;�3�� :��<) f�1�� �1O $%	� A<	 ��W ��� 165 ) <	%2013, .al etMofidi ( 	 %� C� $%	�   ?%�p�B )1388 -1344( %�  �p�R��  :p��<  �p�  $��'�p�� <� $��� ?�p4 ����� 136 �=o <	% $ � ) F��Masoodian, 2014.( �� �!1� �� 7����V  ���p>! 	  ��p��a�  �p���S� 	 %�  �p���� 7��]G� 	��G��� 	  � �E�3D�U�4 WD�� F�� %� $ ��B  �p�   p� 	  �1pO   p�  e	� p� A<	 �B  $�	]pG�  �1p�. ��?%1O �=�� C��]� � � �� :qG ���3��� 	 e�V��  � p� �14? ��34 ]=�� k=%��G ���3=�6 	� ��34 $ � 	 ��F�� b��?�4 ��i�� F=�m �� �= �= ��34 F�� ~z �B �� ?	% <�� W�� )���3=�6 ���3��aG� 	  ���p��  %��pS  p��V p��� . ��R�� �%1� �ME�R� F�� PQ��� ����  �p��Y  kp= %�p�G  %��pS ��V���) %� W�� 
S1� <� ��� ��M� $����� k=%��G ?1S $ � 	 �� �!1� �� ���� )f���� ���� �� 7��]G� ��G1O?�4 ���� 	 %�XY	��V %� ��R�� :��< ���1� .%� ����4?  $ p��B  �p� �!1� �� ��23� 7����V ���>! 	 ����a� ����S� k= %�p�G %1=L�) �� F�� F�4�� ��%��m 7��1� ?1S��  $ p� 	  �p� �� M� ��G1O?�4 ���� 	 %�XY	��V $�	]G� ���1� 	 ��R�� :��< �% �� �D� <� �1��= �p4?  ��p(�  %�pXY	��V %�  Z�p� %1�= 	 %� ��R�� :� X� �����%	�U  .��=  4�1U<�  ��1p� s1S	 �E�3D�U 	 k= � �  
��p�� hB  hi�p� �p4  Fp����S ?��V]�% e<i �% ?��� s1S	 ��G1O?�4  �� � p�  �p��� 	 ���� %� $ ��B k4��G �� �=. W������� ��R�� :��<  �p�  :p�E� W���� f���� ]����� FX3� ��  ���p�  NO�p��  Fp��  PQp��� ?�4��� 120 $<	% )���3��  ��� %� ������ �p4?  �p�����  �p� %�XY	��V %� F�1E	� %��S ���V .  s1S	 k\�� 	  ��pqG  ?�p4���  ̂ 	�pM�  �p� 120 )$<	% ��R�� ���3�� �% ����1�� ��R�� ��(� A<	 ?�4���  � � ���4 �� ��G1O?�4 ���� 	 %�XY	��V %� h1�!Z�� %1�= 	 %� := �����%	�U :� X� $��= F�� 	 �ME�R� ?���<  �p� ?	% �X�!?�4 )?%��B ? � �4 	 %��U�� �D������ W�� ��� e���� $ � F�� n��� ��z %� ��R�� A<	 W�� ��� ��R�� :��< FX3� �� ���� �4�! <� �\�  � 	  e	� p�  s1pS	  ��pG1O ���� 	 %�XY	��V ]����� )F�� �2�E�1 F�� �= %� W�� �E��� �� �B ��U���6 $ � .F�� %�  W���ME�R�   Wp�� �� H��6 ?��� �12�� ?%��B $%	� �1O %� 30   	 �D��61��p� ?1;E� �E��   E1� �D��������G1O�4?   d��8�p�� ��R�� %� ?%�XY	��V  ������� <� �6 	gE�Y �p��W  1p;E�?   ��pG1O13   �p�16  ?i1!2016  �p�      	 Fp��4� :p�E� �p� �B $ p����� ��1p��  ?�>�%�3U  .FpG�V%��S ?	�p=�	 �%1� �B <� ����   Wp�� %� ��G1O F��� ��� �� 94 ���1��= �� F��� 	  ��  �p�G�  �p� 100 ��� $ ��% F��) W��<�	% �� !1�� ��  }p��M�  ���p>! ��G1O %�XY	��V )�= F��� ��� �� 7�� <� 15 ��� �� ����P ��M� 54  ���1p��=  �p�  F��p� 	   p��  �p�G�  �p��= <�  Cp� ���1��=() W�� ��G1O �D� <�  ���� �W ��G1O?�4  �p�R�� $�1� �= ����|�X 4 <	% �1O $ ��=) W������� <� �\�   p� 	 e�	 � �D� <� ���>��W 	 %�3UW���%�� ��G1O?�4 ��R�� $�1� F��.    
�� � ����� 	2���* �� * 	3��*   �p�R��  �%1p�  �pME�R� %�  ���p�  ���p��  	 ���p3�� ���3z1�� %�  b�p�  ���p�G��a! 31  �p!%� 	 3  �p��S� �E��� �1O 	 ����G��a! 61 �!%� 	 29 ���S�  �p�   p���  :D�)1.( W�� ��R��   �1��p4 ]���B �x1m ���>��� F�3S  ����4 ��    7p8� 	 ���p3��aG� %� �B <� �p�8� �=  ��� �;��      �p!	�U :p�� W�����p�� .Fp�� ����� %�hB �p4?   �B %� 	 $�1p� �x1m hi�p� �p4?    	 ���p�� %� ?� pM��  W�� {���� <�� %� 	 ���3��aG� �p>�B    %� �p= �%�� �1p!	 ��� �p4?       ?�p4��V]�% 
p��� :p�� hB kp= 	 Cp�U ���U�	%�� ��i�� 	 ?�. ��� %� ��W ��R�� )C�U A%�� f�1�� ��i�� 59 ������� 	 ?��� f�1�� ��i��3/22  �!%� ��������V 	 s�'�%� f�1�� <� jR� ��%� 480 ��� .(���3z1�� 	 ���3�� ����� ������14 F���) F�� 
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��� ������26  $%���4 871   ��4 1- 	3��* �� * 	2���*    6�� 7�389  ��	 ��%�� %1\��  <� :��< ��R�� %�XY	��V ?1;E� :���� $��� $�;��6 	�F�� $ � $��'��� ?�n $����R��� ?�4)  %� ) %�XY	��V ?�4 = � ���08)07)06 )09 )30  ��35 )98(  <�  ?%��B $%	� ?��� %1�= ������14 ���<��1987  ��2016 .F�� $ ���V d��8��� (�E�� �� $%	�)  �E��� W�� %� �� ?�� U%��V ��1��	 	� :S� m �= F�� $ � h�8��� %�XY )����� e	� � <	%  <� ���=  �� �� ��1000  ��� F��� 	 ���  <� 7��15 . ��� ����P �� ��� %�  ?��!� �� F��>� v�� W�� 438 �� <	%��V ?�4<	% ��1��	 �%1� $�	 �� %� %�XY .F�� $ � h�8��� �ME�R�  $����4? ?1!: �� ?1! ?1;E� :���� ��%�� %1\�� ��V	)%�XY $����4?  ?�4<	% �� �c���� ��%� <��� %��G $�;��6 <� %�XY	��V$����? NCEP/NCAR  �� ��3��	 r1���S� 	 1! ��� ���<�� �����i���$ ��� �D���B  d��8���$ � .F�� $��� W�� ���D� C�D'� % S �45/2 × 5/2 �!%�  ����G��a!�� ���. $����4?  ?���%�� %� %1=L� www.cdc.noaa.gov :��S �������  d��8��� <�  M� .F�� ��V ?�4<	%	�� %�XY��V ?�41;E� ������� %1\��	 <� %�XY ��1U :���� ?�$��'���  . �  �% ��XO e���� ^ 4 �� ? M� e�V$��� ?	% �� ? �� ?�4  	 ��%� <��� %��G�� e���� �� e� S� $ ����� ?�4<	% �����



872 �*� + ,-.* ,/ ��'0� ��� � 	��* ...� ��1U :����$��� W�� ?	% �� ?�. � �4 ��1U :���� ?� �V5�	 r��� �� �4��a�� �B %� �= F�� ��	% �\� �%1� ?�4  %� ��$	�V�4? ��XO �(�U�� ? ��. �1� ^ 4  <� e���� :���� ��1U?� )���� ���= � �6 �MS�	 ?�4 	 k�m 74�= $����4 �� ���. ���;�� %�X�) ^ 4 �� ?���= �� M� ����� $	�V <�F��4) ��?%1O$��� �=���4  ?����� F4�X� ?�%�� �= ���V %��S $	�V C� %�  ��34 �;� D� ��) ��?1�� A��6 �= �	%�W�� A��6 	 ����= �4	�V	�V.�1� ������ �4  W�� %� $	�V A	%$��� ? �� W�� F4�X� �� ��(�G r��� �� �4�>�B �� e�����1�. $<� �� ?��� ?��V��(�G $��� W�� �4A	%�4?  <� �D� �= �%�� �1!	 �'��8������%�=�6�W  W��A	%�4 )  A	%��(�G �� �� ��S� W� � �B �x��% %1( �=  ��� �� :D� ��� )2011Asakereh,  .(   �R��%1:  
��� = ��(�	� − �	�)�

	��   %� �R��% i�����  �;������(�G  )�� ��S����  %� ��  %� �\� �%1� ��a�� �R�� 	 �	����  %� ����%�6 ���4 %� �� �R�� �� e	� :x�'� � �B F� � �� �=  ����>�B  ��]����(�G  �� 	 �8�� �R�� 	��X���� ��(�G  e��� ?��� �� ��S�  ������ )�\� �%1� v�����(�G�4 �� :�D��.�1�  <�  M������� ?	% e�Y�� �����  ��� ������ W�� � �B F� �  �B �1� e����. 74	56 %� e�Y�� A	% <� |i1�M� ����S� ?�4 �%�	)Ward( )����= �� $��'��� (����%�	.�1�  A	% W�� %�  <� ��m�� �4 �O:���� �P� �� �= �% ����yO� �1X�= ) ���� %� ���G� ? �������4  �1!	 ����B�  �� f�1� ��1����� W�;���� <� �R�� �4 �G����� �M��� s1��� := �= ?� .�%	B F� � �%�� N�M� �B ��  ��G �4 � ��� �= %1( W� � ����� �� ���� C�  m�	 1�� ��1�� ?�RU �M��� s1 �� ��G�V �\� %� �'(�1�) ���� �4 %� ��� s1��� ? �� ) �RU �M���ESS W��M� WD�� $	�V �� ���� F'! C� ( ���1�  <� F'! C� %� �= ?���G� 	�����4  :S� m ?�%�� %��S ���� C� %�  ��34 �RU �M��� s1�����V� ��.  ��  %� �� �%�	 A	% <� $��'���ESS  <��R��%  F� � ��<��B�  )Farshadfar,2010(.   �R��% 2:  
�. �. � =�[����� − 1�� [����]��

�� 
�]��

�� 
�
��    �R��% W�� %�) ���  �� <�����$���  ��Gi %� F�� e����� j )e�k  := �� M������4 ��m�� �4 %�  	��  ���G� �� M����� i�� e�. ���  %������  e���� �� 78� W��:���� ��1U �� ?� $��� ?	%�4 e�� f�1� %��1�� )g��� %�]G�?���%�� )Dendrogram(  �� 	  � k���� �>�B�3���� ���� ?�4 $	�V :�� �RU 	 �1�<B A	% <� $��'��� �� 	 }��8� ?�4$	�V �� M� h�8��� 	 %��1�� A�� ?��� g���� ���>� ?�4 . � �8��    M� e���� <� ��XO$��� ?	% �� ? ��)��%� <��� %��G ?�4 	 A�� ?��� g���� :�� �8�� $ ����� ?�4<	% W��M� W� � . �F���D�� <� $��'��� �� %1\�� f��� %� �3�1� g��� ���� W�� �;�3X�4 ?�4?�4<	% }��8� ��XO �4  ��  g��x5/0  ?��� . � �X�����X����  A	% <� �;�3X�4 � $ � $��'���  �1E �;�3X�4 A	% <� �B %� �= F� ) �1���6 ?%	���V!"# $��'��� (���1�  	�!%�  ? ����4  <� ���� d	< �4�R��%  F� � ��<��B�  )Masoodian, 2011(.   �R��%3:  

!"# = ∑ (�� − �̅)(&� − &')(�� ∑ (�� − �̅)�∑ (&� − &')�(�� (��    �R��% W�� %�) ��  <� C��4 %� �\� �%1� ��a�� ^�M�N �R�� ����  nF�� �	�&�  �� �R�� ���4 %� ��a�� ���4 %� ��  ?	%���� �� e	� n ����̅  	&'  ]��%�X� ��  W�;���� <�
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��� ������26  $%���4 873  ��4  ?	% �����������4? e	� 	 �	�.  ���x1� �� �!1� �� jR� %� ��XO �4 ?�4<	% ���� �� �= ?<	% F��>� %� i��3X�4 �;�5/0 �� ���� �% �;�3X�4 W���i���� ��� ��1�� . � h�8��� $ ����� <	% �� �ME�R� W�� %� <� ?��V1�! %1\��  %�= ���< k�mV��G�����W  	gE�Y���W  	 ��%�� �%1� 1;E� FG�V %��S :����) ?1;E� :���� g���� W�� �� ?�4�P9�  ��  ��G1O �� U%���� 	 %�XY	��V 13  ��16  ?i1!2016 )W��< jR� ?��� 	 %��G �� v1���  F! ����! 	 ���	�� jR� %� �����! F>! 	 ��� �� �� )1! W���< ��i %� $��'��� �� �14 ?%� ��6�� C��61��� l���� W����4 	 W��< <�$����4 �� W��< jR� <� $�;�� ?i���4?  %� 1! ��i�� e�� %�]G�radsG  . ���V ��>� 	 k���������4?  	 ���	�� �� W��< jR� k����� F! ?�%�� NO��� ������� %1\�� 	 W���< 1! F! F��� �u=� m 	 ���	�� �u=� m 	 :S� m 7���>�B  W����4 . � ��%�� ��G1O �� U% %������4?  ?��� ����! ��3� �� v1������ NO��� 	 ��� �� �� �����]�� ����! %1X� ��3� 	 ��� A<	  � �u=� m� :����	  . ���V     �����   ^ 4 ���������� �����?1! ?�4 �� e�1� ��V	%�XY ) :���� ��1U$��� ?	% �� ?� %� ��%� <��� %��G ?�4438  �� $���4 <	%%�XY	��V ��V��G  � e����.  ��� ���� @���� ?���%�� <� :(�m W��   ����G :D� %�2 	 �t�%� 4  ?1;E�  %�XY	��V �� U% � d��8���. ��%�� �� �!1� �� e���� ?�4 k�3�� )$ � ? ��%�>z  �4	�V?��� �����  74	56 :m���  ?�4<	% 	  � $��� ��8�� g����$ ����� �4  ]�� $	�V �	 ! %� �4<	% W�� �q8�� 	 H�%�� �=  � W��M�1 F�� $ � d%�.  �� U% ���	��G W������ C� �	 ! r����� ��V	 �� �4%�XY216 �� e1� ?1;E� �� v1��� <	% W�� . ���  �E�m %�F��  e	� ?1;E� �� v1��� 1;E� ���	��G W����= �= ��. ���         ��42- 	4 0 ��(89 ���: ;�,���'���,� ���#�� ��� ,/ �����<=    



874 �*� + ,-.* ,/ ��'0� ��� � 	��* ...�  >�'?1- @�'/ � A�� B�CDE*"'*F �,����<=    H�%�� ���	��G ��� F��� W�;���� )m/s( �	� ?1;E�  4/10/2007 38 15,4 e	� ?1;E�  20/10/2008 31 15,2 e1� ?1;E�  14/7/2016 216  16,1 e%�>z ?1;E�  29/6/2009 153  15,5   :D� %� 3  $�%	B 1;E� %�>z �4 ���4�� ���	��G 
�<1� �	 ! r����� .F�� $ �1  1;E� ���	��G �	� ?1;E� %�  %� �����$���4?  $ � 786 ��� ���.F��  ���	��G 
�<1�  e	� ?1;E� ���4������|�X �%�� �	� ?1;E� �� ����� ���Mx	) ��?%1O�� �	� ?1;E�  ����4 �=��� ?1;E� ���4�� �� U% � e1� ?1;E� ���	��G 
�<1� .�%�� %��S �X�=� $�� %� e	��%�� ��XS ?1;E� 	� �� �'�� ���Mx	) ��?%1O W�� %� �=��V �� U% W������ 1;E�	 %� �4%�XY$���4?  ��� e�V ��F�� $��� l% %�>� �U�	� 	 ���3��� $5�	)  �E�m %� W��  �� U% 
�<1� e%�>z ?1;E� %� �= F���41;E�? ��V	Y %�X .F�� $ � 786 �X����� �� ��%1G $�� <� W��<��� 	% ��1� e	� 	 �	� ?1;E� ^yU �� e%�>z 	 e1� ?1;E� %� F'V��V �� U% ���	��G 
�<1�	 $��� l% e�V :qG %� �4%�XY .�%�� �% ���	��G W������ e1� ?1;E� �= F��      ��43-  �����,� GH# 9�,� ��� A�� 	����*���<=  
    



 ���� �����  �! ����� ������ 	 
��� ������26  $%���4 875  ���=) ; � � A�� ��,/ J�*# K�� ��E� LH�,4( A�� JH,9 :D� 4 �� 7 F�MS1� ]=��� %��G jR� W��< 	 ������V %��G 7��]G� F��� A<	 ��� �% ���� �� ������V W�� . 4� ���� ?	% �� ��� <� 
S1� W�� %� �= %��G�6 ]=�� W�� %��Gk= ��34 	 F�� $ � 
S�	 %]U ?��%� �� e1�1� %��G k= F�MS1� W���i�� �� ��� <� 
S1� W�� %� �= ���3=�6 %��G )F�� $ ��% �1U % S W��� � � 	 ����G��a! b�� �1!1���B�  �G �� ���� 	���	��G1O W��� � � 	 W��� %� �4  $�� %� ��R�� W�� ?i1!��.�1�  �� $	y� W��< jR� %� k=k= ��34 	� ���3=�6 %��G 	 ���3��� ?	% �� �;�� %��Gk= .F�� $ � :�D�� FX� yG �%1� ��R�� �= ?%��G  F�� �% �� �ME�R�PQ��� $��� %��S ��34 k=%��G Z1G$��ME� F�� ?1S �= %� W�� 
S1� <� ��� �� W����= %��G WD�� ��M� 993 $ ��% ��D��61�D4 	 F�� �� 7U�z ��;������6  �1U gX� ������ �4��V]�% %� �1O ��3� 	  � �� �B %� �1U ��R�� $ � .F�� k= W�� �� U% e	� <	% %� ��%��m %��G ��G1O :D�) 5 �UB <	% %� 	 $ ��% �1U  � d	� �� ( }�M�� ��G1O$ � F�� :D�) 7.(   LH�,4 ��*� K�� J�*# %� ���3��� $�D��� �E��� k=%��G?�4 ��%��m �� �P� e�V � � ���< �D�U�4 :�D�� ��	  �1� ��F�� F�4�� ��%��m ��e�V�� � � �14 �� F�� b���4? ����G��a! ��i�� F=�m �� ��=. %� ��� 	 ����� W�� k=%��G�4 �� d	� % S �1U �� ��% �= %� %1( k4��G ��1� ���� f����  ���� �1!	 �4��V]�% %� ��3� 7U�z��� �� ���1� ���� �� �� U% ��G1O?�4 %�XY	��V �� e	��  �z $<	% . �1� ?�4��� 120 $<	% ���3�� �� F�� ^y�U� ��� 	 %� ����� %��G W�� 	� ]=�� k=%��G 	 %��G�6 �1!1� �� ��B .%� ��G1O %�XY	��V 13 �� 16  ?i1!2016 ������V ��� W�� 	� ]=�� k=%��G 	 %��G�6 �� 20 ����� �!%� $ ��% ���V F�� :D�) 8 -11(. %� <	% �UB ��G1O ������V ���= 	 �� 10 �!%� ��������V . ��%      ��44- 	E3� O� ��E� K�� J�*# )13/07/2016(  
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��� ������26  $%���4 879       ��411- 	E3� ��*� O� ) J�*# K�� 16/07/2016(        k��l% C��61��� ?%� ��6�� 1! �� ^yU �� U% ��G1O?�4 %�XY	��V %� h�Y %1�= �= ?%� ��6�� %� �4<���? ����� 1! ��$5�	 jR� 500 ��D��61�D4 7�� ����� �% �� $ >� )�%�� %� �� U% ��G1O  � � %�XY	��V %� ��R�� :��< �= �� �P� ^y�U� %��G W�� ]=��� ��%��m%��G �1!1� ��) �B ?%� ��6�� %� w1R� ����� 1! ���� ���� � 	 ����� ?%� ��6�� 1! <� jR� W��< �� 900 	 %�  F��>�850 ��D��61�D4 ����� �%��n W������� ?%� ��6�� %� w1R� �����6 1! l% �� 4� �= %� :D� 18 ���� %�  F���k����� F! W���< ��i �����6 ���� ]�� 1! $��� $ � F�� .%� :D� 12  ��15 k��l% �D��61��� �;�� �� F��� kt�S �14 1! %� ?���  �� U% ��G1O :��< ���� �� 4� �= �1M( �14 %� ��i �����6 1! jR� �� 	 850 ��D��61�D4 ����� �%��) W������� ��G1O �>�� ��i %� �����6 1! l% �� 4�.    ���,/ ��'�* ��/ %� :qG e�V ��� �� F�� �1�� ��1� ��	�<  ��%1U %� $�D��� �E��� b��?�4 ����G��a! ��  � e�V $ � 	 %� jR� W��< k=%��G ��%��m �� ?	% �D�U�4 :�D�� ����1) W�� k=%��G $���3V �= <� Z�� ���B �� h�Y B����G �� ��� )�%�� ?�%�� �� ��34 ��(� 	 ?1S �� ���n <� �\� ���D� �D� %� yG FX� 	 �D� k4 k=%��G? %� <�� ���3��aG� ���3=�6 	 ����� :�D�� ���1� 	 ?�;�� �� ?	% �X�$��]!  .���3����� �!1� �� F�MS1� %��G�6  ���� %� %]U ?��%� %�  :D�16 �� �� ��� 	 F>! �����! �� 7�G ���� $��� $ � F��.  F�� �� %��G�6 <� ��� ����! F>! k=�� %��Gk= F�MS1� �� �!1� �� �=  ��� �� �����! %��G
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��� 	 b�� �� �B  � A��3V <� ?�4W���6 <� 
S1� W�� %� ���� ��� :D� %� .�1�16-20 ��>6? ��  � �� g�=�� )� �'E9� }q� ��� ?%� � 	 ?%�>�E�W������ ��34 F��� ��� %� ��R�� :��< �� �% �B ^��O� 	 ��M� ��G1O d	� <	% %� $5�	 14/7 /2016  ������ 4�.       ��413- 	E3� O��W� X�YZ ��� ) �A*�14/07/2016(  ��412- O��W� ) �A*� X�YZ ���13/07/2016(    ��415- 	E3� O��W� X�YZ ��� ) �A*�16/07/2016(  ��414- 	E3� O��W� X�YZ ��� ) �A*�15/07/2016(  
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��� ������26  $%���4 883    ��4 22 - 	E3� J�A���* @? OH,Y�� )13 �9 16/07/2016(    �H���9 � @? #�,9 JH�#  ?   %	� �� ���� 7U�z $<� �� �X3� ���	�� �� �V �U�z %� F�� W��< jR� �� �1�� ?%1��b���4?  %� )�����  ) � �4 r����	�V5��4? �B k>� C������ �=  ��34 ���4  �14 �%o 7U�z �� v1�������� � �� k4 7U�z W�� . v1��� ��� F=�m �'E9� �� k4 	 W��< 7U�z���1� . � FG%��G  � �� ��� kt�S 7��z �� $���4 FXu� �X3� ���	� 7��]G� ?��� �% g���� f���� ����	% ����a� <� ���� ����� 	 1�i�� 	 kt�S �=�mk=%��G  k4��G ��R� ������  .:D� 21 W������ %� �� ���	�� �'�� ���� <� %������ ����< %��G�6 �� ?	% ���� ����� 	 ���	�� FXu� ���� <� %������ k=%��G ���3=�6  �%�� ?	%  <��W�� �����  ���� ���3=�6 	 ���3��aG��� 4�f���� W�� . ������V ? � � �% ?��� A<	 ���  � � 	  ��� ���= �%o ���� 	 {�U k4��G $��= F��. :D� 22 ��34 F! k����� <��� W���< 1! �� ?	% ��R�� �%1� �ME�R� 	 F��� ���< ��� �% ���� �� 4� .	� ��34 ��(� F! W���< �= �D� �� ?	% Z�� ���3��� 	 h1�! ����� %��S �%�� 	 ��34 �;�� �= �� F�MS1� k=%��G ���3=�6 F���R� �%�� 	 ����$ �4� �u=� m F��� ��� %� ��R�� %������ k=%��G 	 PQ��L6���? ��R�� :��< %� ����m ���Y �B �� ���.     ���  �� �ME�R� W�� %� ��1� ]����� F�� ������� %1\�� F�� NO��� ���� �� FX3� :��< F�MS1�PQ���  ?�4���120  s1S	 e�;�4 %� ���3�� $<	%��G1O�4?  )%�XY	��V  �� U% ���14 	 hB gE�Y ?�41;E���G1O�4  $%	� C� %�  ?%��B30  �E�� <� ���=  �� �� �� ��1000 � F��� 	 ��  <� 7�� ���15  <	% 	� <� 7�� e	� � 	 ����P �� ��� d��8���  �. ��� ���� @����  <� :��< ��R�� %� %�XY	��V �� U% �=4  F�MX� ��= ?1;E��� �=) gE�Y W������ �� 1;E� W���  ?1;E� �� v1��� ���	��G3  k4 �% �4�� U% W������ �= �1�



884 �*� + ,-.* ,/ ��'0� ��� � 	��* ...� %� $��� ��� e�V ?�4� $5�	!1 ?i�� ���� 4�. �� %1\�� e1� ?1;E� <� �� U% C� gE�R� ����<� <� ?��V1�!?��� ��]�� 	 ��%��. � h�8��� :����	  ��G1O %�13  ��16  ?i1!2016 �� ��� F��� 94  ��G�  �� )F��� �� ���1��= 100  �� �%o k=��� 	 ���16566 ��M� ��� �� e�V	�D�� 60   	 <���  m �����22 ��� ��% �����  m ��. �� ^yU %�=	<�� :�D�� %�XY	��V %� h�Y )%1�= ���>��W :��� �D��61��� �P9� �� :�D�� ��G1O?�4 ���� 	 %�XY	��V %� Z�� %1�= 	 ���!<� ��R�� :��< ����a� ����< 	 ���D� k=%��G ^	�M� �� k=%��G ���3=�6  �� k=��V %��G ��.F W�� k=%��G �� %��G�6 ���� %]U ?��%� ������V ?%��G ?���< ����� 	 ���� �� A<	 ��� �� F��� ���< ���1�. �� s	�� $%	� e�V ��� k=%��G ��%��m %1=L� %� b��?�4 ����G��a! W���6�� :�D�� ���1� 	 �� 7��]G�  �	% ���V �� F�� e�V � � ����� 	 �� � � �D�U�4) ��34 ��(� �B %� b���4? ��i�� :D�� ���1�) ��?%1O�= %� $����� W�� k=%��G ��%��m �� �u=� m  � 	 % S �1U $ ��% 	 W����= %��G )��R��  ��M�993 ��D��61�D4 �% .�%�� ��?%1O  � ��� %��B ��%�� �= 
�<1�  %� �% %��G ��]�� W����= ��%� jR� %��G ���4�� ���� $������� 4�. 	 % S F�� ��   � W�� ��D��� k=��G1O W������ %��G <� 7�� F��� �� %�XY	��V ?�415  %� ���= 	 ���1��= C�  �� �� �� �� 	 F��� �� ���1��=.F�� $��� l% $����� %� :��< $�;�3�� ��?1�� �=W������ ���	�� FXu� %� ��R�� k= %������%��G 	 W������ ���	�� �'�� %� ����Z�� %1�= ���� �� �  ������V ?%��G W�� 	� ]=�� %��G $ �) �����%� ������V %��G 	 ��� ]�� ���< $ � 	 F��� ��� �� �u=� m  � �1U $ ��% F�� .��%�� ���� F! k����� v1��� �� ��i W�%< 1! ]�� �u=� m F��� ����! ��� �% ?��� ��R�� :��< ���� �B ^��O� 	 $��� �= %� �1O ��3� �� �!1� �� �G��V161� jR� W��< $]�E���= $ � 	 <� ?	% 
���� ��V]�% �������  ���� ������ F�� ��� ���3��aG� �%o ���� 	 %�XY	��V �% �� �1U %� ��i ��R� W��< k�� �� �!1� ���14 ����! �1M( �D��61��� l% %� jR� 900 �u=� m 	 850 ��D��61�D4  ��F=�m %� $�%	B  .F��%� W�� 
S1� <� ��� hi���4 $ �D�U 	 hB ��3� �>�B �� :S� m WD�� $ ��% 	 k=%��G ���3=�6 ?1S $ � 	 W����= %��G jR� W��< �% %� ��R�� h1�! 	 h�a�1�! ���B �%�� 	 �� F=�m  ��;������6�1U  e	� � 	  � ���� ) �B ^��O� 	 :��< ��R�� %� ��G1O)C4< <	����  ����4	(  	 $ �
��� <� �	%	 ��G1O �� b���4? W���6�� ����� $ � 	 F�� 4 ���3��aG� F�� �� ����� �% %�XY	��V �%o �� �= .�� �!1� �� !	�U�?�4 � � ��R��?�) RegCM ������  � ��� %� <�� ����� 	 ���3��aG� %� :(�G m F�� �B���� 	 :��< 	 4<C �� s1S	 ��6�� �1 )Hamidianpoor,2016( 	 ����8X�1U �� % � �� F�� b���4? W���6��  ���� �� 4�< 	 ���� ?�4�>� ���3�� ���	%. W������� �� F�� F�MS1� 	 % S k=%��G FX3� �� ��R�� ):��< �B �% FX3� �� ���� F�3S�4? F�� PQ��� �4���? 120 $<	% ]����� $��= 	 ��W��4 :�E� �� U% O��G1 ���� 	 %�XY	��V <� �\�  �)  � 	 ���	��G %� :��<  �= %1R���4|yXS ) $ � �ME�R�& asl  Farajzadeh Alizadeh, 2011 ����� (<� ���� ?�4�! ���3�� 	 ���3z1�� .F�� W�� ��G1O�4 �� 7��]G� F\�Y %�XY	��V ���� �� 74�=  �� $ � 	 yD�� �E�� 	 %�3U?�4 ?���< �% �� �V �< 	 F�y� e��� �%�	 ��. �= :D� $�D�6? �� ��R�� 	 ?�4��� 120 $<	% ���3�� <� :XS �1!	 ����� �� ��� %� 4��?�4 ��U� 7����V ���>! 	 $ � 6 ���a� k��S� �� ���� F�1�� k=%��G ��%��m ���!<� k=%��G ���3=�6  <� 	 $ � ��1��V5�	 �= ��i�� ?�4��V]�% ?�4 F��� ��W���6 ?�4 ��G1O e	� � 	  � �� �� ���� k4 ��� �� �� ) �1��� �� M� �4<	% 	 �� M� �� U% ��G1O?�4 �B $�	]G� .F�� ��23� ��(� �;�� �1!	 	 7��]G� 
���� %�XY	��V �� F�� 7��]G� �� M� 	  � �E�3D�U�4 	 e � F���% ���D� ����m hi���4 <� ?1� %1�= ���3�4 �� ��� )2012 ,Hanasz( �= �6����> ���1� �� �!1� �� F��4� F�MS1� :��< 	 ���� f���� �B %� ������?�4 ������ �� ��G1O?�4 %�XY	��V %� F�1E	� ���V %��S.  
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Abstract        Despite the large extent of the areas affected by 120-day Sistan winds, Zabul region with specific topographic location has the highest and the most severe storms in the east of the country. In order to identify and analyze the dust pattern of the Zabul region and to distinguish it from other parts which are affected by the famous 120-day winds of Sistan, environmental databases; dust codes, and NCEP / NCAR database with a spatial resolution of 2.5× 2.5 degree and latitude longitude of sea level pressure data corresponding to the peak days of dust during the period from 1987-2016 were used. In order to extract atmospheric patterns of dust events on sea level pressure data, cluster analysis was performed in MATLAB software. Finally, four patterns were extracted and for each pattern one day which has the most correlated with other days was selected as the representative day of that pattern. Out of four patterns the dominant pattern with the most frequent occurrence was selected, and July 13-16, 2016 was considered as the representative day for this dominant pattern. For this purpose, the synoptic maps of ground pressure, temperature, equatorial and jet flow in the lower layer of the atmosphere, wind field, and direction of the flow at ground level and the synoptic half instability of the air were plotted.  Results indicated that the Zabul area has the greatest potential for the production of dust due to the gradient of high pressure changes and also the presence of small-grained sediments of the rivers as well as wetlands and the locating in western margin of the low-pressure zone which has the thermal nature and the interaction of the low pressure with the high pressure which is called Turkmenistan high-pressure, Hindu Kush, northeast of Iran and north of Caspian sea. This low pressure in the lower layer of the atmosphere through the dust suction and counter-clockwise movement by passing on the sources of dust in the Zabul area prevented from the penetration to lower latitudes by the impact of the 120-day winds of Sistan and caused to further transportation of sand and dust particles to Afghanistan. Therefore, in regard to situation of Zabul in ratio to this low pressure, which is peaked in July, and distinguishes it from other areas affected by 120-day winds, special arrangements should be taken into account to reduce the intensity of dust storms. 
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   ;!�,1- ���+'�(  "���'#1<  �: =#">�4�/ ) ;��89-1386 -!� �: (����'�#"1:  1389 ��� 1388 ��� 1387 ��� 1386 ��� ���	% D�P  �%3� >�6��3T D����X ����� ��� ����E F�N?��%� ����� ��� ����E F�N?��%� ����� ��� ����E  F�N?��%� ����� ��� ����E  F�N?��%�  * * * * * * * * * * * * * * * * ** Annual grasses * * * * * * * * * * * * * * * * ** Annual forbs * * *   * *    *  *    �'�� i%3P Centaurea virgata  * *  * * *    *   * *  >���3� Astragalus adscendens * * * * * * * *  * * * * *  * �'�� i%3P Onobrychis melanotricha * * * * * * * * * * * * * * * * �� �T Bromus tomentellus * * *   * *  * * *  * * *  �� �T Agropyron trichophorum * *  * * * * *    * * * * * �'�� i%3P Astragalus curvirostris    *  * * *  * * *   * * �'�� i%3P Cosinia bakhtiarica * * * * * * * *  * * * * * * * �� �T Hordeum bulbosum * *  * * * * * *   * *   * >���3� ���� Picris strigosa  * * *  * * *  *  *    * >���3� Noaea mucronata  * * * * * * *  * * * * *  * �� �T Poa bulbosa *          *  *    �� �T Stipa wiesnerii   *  * * *          �'�� i%3P Artemisia aucheri  * *  * * *          >���3� Lactuca orientalis 



 1389 ��� 1388 ��� 1387 ��� 1386 ��� ���	% D�P  �%3� >�6��3T D����X ����� ��� ����E F�N?��%� ����� ��� ����E F�N?��%� ����� ��� ����E  F�N?��%� ����� ��� ����E  F�N?��%�  * * * * * * * * * * * * * * * * �� �T Festuca ovina   *   * *      * * *  �'�� i%3P Thymus spp   *             * �'�� i%3P Tragopogon spp  * *             * �'�� i%3P Lasiopogon muscoides * * *        *  * * *  �'�� i%3P Teucrium polium   *             * �'�� i%3P Borago officinalis * * * *    *  * * *    * �'�� i%3P Astragalus fruticosus ** :D�P �� �B�4G� ��6��T��3T L��� V��T 	 i%3P ���	% >�6�6> ��< �� ����.   Helianthemum ledifolhum, Minuartia obtusiloba, Cilene dichotophora, talaspi perfoliatum, Diplotaxis erucoides, Centaurea iberica, Aegilops cylindrica, Viciea peregerina, Viciea hyrcanica, Lense orvensis, heteranthelium piliferum, Bromus tectorum, Bromus danthonia, Boissiera squarrosa     



   ;!�,2- .�D���� E��$ #1< �: >�4�/ �(��+ F�*1/ �" ���+ '�#"1:���G ��!" 3* �" )1389-1386(  ��3T u��  ���< L:(s) ��3T u�� ���< L: (s) Annual grasses 256/92 3083 Phlomis persica 8/16 24/5 Agropyron trichophorum 216/166 2594 Echinops spp 7/83 23/5 Annual forbs 111/66 670 Capsella bursa-pastoris 7/83 23/5 Bromus tomentellus 102/66 1232 Artemisia aucherii 7/66 46 Onobrychis melanotricha 56/76 681 Thymus vulgaris 7/66 46 Astragalus fruticosus 48/5 145/5 Lactuca orientalis 7/16 21/5 Hordeum bulbosum 47/08 565 Borago offisionalis 6/5 19/5 Lasiopogon muscoides 42/5 127/5 Noea mucronata 6/16 74 Astragalus adscendens 38/66 232 Caucalis platycarpos 5/83 17/5 Festuca ovina 25/56 383/5 Astragalus bungei 4/16 12/5 Astragalus curvirostris 24/33 292 Viciea spp 1/16 3/5 Centaurea virgata 23/16 208/5 Tragopogon spp 2/83 8/5 Cirsium arvense 22 132 Scorzonera hispanica 2/83 8/5 Picris strigosa 20/61 185/5 Gundelia tournefortii 2/5 7/5 Stipa wiesnerii 16/83 50/5 Stachys inflata 1/5 4/5 Taucrium polium 12/16 109/5 Marrubium vulgare 1/33 8 Cosiniea bakhtiarica 10/5 63      |�3� $ � i�J��� ���< U�M����
( D��s)  i�J��� ���< U�M���� D�� |�3� $ �(s) 



894   ���+ ����,� -$�# .���/..."��� '�( ���6%3@ �: %� C���� �	 ! $%��� 2 eJ�� $ � ��3T F���B�4G� V��T >�6 �� L:  � ���< 3083 ����` F?4� �� ���� ��3T�6 U������ ���< ��X �% �� �3E d�]�E� $��� F�� .5 ��3T > A� L��� Ag.tr �� 2594 )����` to Br. �� 1232 ����`) me O. �� 681 ����` 	  An. forb �� 670 ����` 	 bu H. �� 565 ����` %� �?�%>�6 > A� %��^  ��P�T .U����:  � ���< ��X �� �3��� ��6��T Vicia) ysStach) �M�:) Maribium) Stipa 	 Lactuca ��l���� ��  � ���< 5/3) 5/4) 5/7) 8) 5/8) 5/8 	 5/9  ����`�3�.  
 

� �HI E��$ -!�J
��  ����C  ;	%u��PH�G'� 	 >%���� ����< ��F�� ��< m��.  �� ���� >%��= ��%���	 !)  6� $%��� >�63  	4 �: ( F�N?��%� U������ ����< �\� <� ���� �T ���	% D�P 	 $��$�� ���� �� F?4� �% U�M���� %� ��D�P 	 �6 �� ���	% >�6  ���� $	�T %� 	 $��� d�]�E� �3E(a) ��P�T %��^ U��g�6 . �� ��3� ���	% D�P 	 ��� $�� U����: �� >� �� F?4� U�M���� %� �� $�� ����D�P 	 �6�� )���	% >�6$	�T %� l���� >�6(b)  	(d)   �%�� %��^)p≤ 0.05(�?�% . %� D�� |�3� ��6��T r�!�� > �� ) �	 !5.F�� $ � �Z�%� (  ;!�, 3- �KH!� =1� L��# 1: #1< M#1��N/ ���1: O��H�#! �HPJ/   ���< U�M����(s)  ��X  � �3@(s) ���	% D�P a102/4 7983/5 ���� �T h3��� c18/8  2086/5 �B�� �X i%3P b46/8  842 �B�4G� i%3P  d15/9 318 �6>���3�  ;!�, 4-  �" #1< M#1��N/ ���1: O��H�#! �HPJ/ ;!�,����(  ��X ���< $�� a65/4 F�N?��%� ab42/6 ����E b39/8 ��� ���� U��x q	�_ rn� %� qf�E� $ �6���A�%�� >(p≤ 0.05) .F��    ��3T �T� �% �6�9!���  	 ��'��� !>  <�:���l T�6��  %�  �\�M����u) �6H�  <��N�=  �� $	f�eE���6> ����!�� �:  %����� T���6� ���M  <	�� �3E <��� �6�)  ��N� �� L��� �% D�� ���Sc $��! <� 	�'�� �	 !)  �3�6.(      



 ���� �����  �! ����� ������ 	 
��� ������26  $%���4 895  ;!�, 5- �R/� ,1/�S =#" �" ����(' T� U� ;�� ���G�#"1:' 1: L��# -!� E��$�J
�  D�� r�!�� �?�% 1389 ��� D�� r�!�� �?�% 1388 ��� D�� r�!�� �?�% 1387 ��� D�� r�!�� �?�% 1386 ��� ��3T D�� ��� ����E F�N?��%� ��� ����E F�N?��%� ��� ����E F�N?��%� ��� ����E F�N?��%�  2 1 1 3 2 1 3 4 1 1 4 1 As. spp 4 2 2 1 7 7 2 1 2 5 1 4 Ag. tr 1 3 10 2 6 6 6 3 3 3 3 6 Br. to 8 7 6 6 7 10 - - 4 - 10 2 H. bu 4 5 - 7 3 5 - - 5 5 - 3 On. me 10 7 - 5 4 8 - - 6 - - 7 As. cu 11 10 8 9 9 17 7 2 7 - 2 10 F. ov 6 11 - 4 8 11 - - 8 - - 11 P. st - 6 - - - - - - 9 - - - Te. po - - 3 - - - - - 10 - 6 8 As. go - - - - - - 1 5 11 - - - P. pe - - 5 - - - - 7 12 8 5 13 Co.ba 9 - - - - - - - 13 - - - St. we 7 9 12 - 11 3 - - 14 7 - 14 Ce. vi - - - - - - - - 15 - - - Co. ba - - - - - - - - 16 - - - St. la - - - - - - - - 17 4 - 8 Ma. vu - - 9 - - 12 5 6 - - - 15 No. mu - - - - - 14 4 8 - - 8 1 Ca. pe - - 12 - 13 13 8 9 - 8 - 9 Po. bu      



  ;!�,6-  �V�1(H>  $#���+�('  �V� "���<#1'  �" =#"7�/��  �" EG �V� ! ����W,��1  1: =#"�XH�  Y1	� �Z�"+���  3* $#7�/�� ���+�(' �" #1< "���  ;��1389    ���  ����E  F�N?��%�  B3��  )hekg/(  ��3T D��   eE�����!%�    �'�3T >���>�B   ��3T uN� %�!�$�   ��3T uN� %�B3��   B3��   �%3���X   eE�����!%�   ��3T uN� %�!�$�   ��3T uN� %�B3��   B3��   �%3���X   eE�����!%�   ��3T uN� %� u�k%���Sc   ��3T uN� %�B3��   B3��  ��X �%3�  1/1  7/13  12  130  3/1  1/15  8/11  126  3/1  8/15  12  66  8/133  As.re 9/0  6/2  7/2  25  1/1  9/2  7/2  2/24  1/1  4/2  1/2  1/10  4/30  we St. 7/0  8/1  5/2  37/17  1  4/2  4/2  15  96/0  7/2  8/2  1/11  6/27  ov F. 8/0  6/11  2/13  7/109  1/1  6/11  3/10  6/96  2/1  1/7  9/5  9/29  2/147  tr Ag. 8/0  8/30  8/32  3/291  97/0  2/31  2/32  259  9/0  2/44  8/47  185  366  sp An. 1  9/4  9/4  7/46  1/1  3/5  8/4  36/44  1/1  2/3  3  5/13  6/54  me On. 9/0  4/15  17  146  8/0  9/13  7/16  3/115  4/0  8/3  3/9  1/16  7/189  Br.to 9/0  7/9  8/9  16/91  6/0  8/5  6/9  9/68  3/1  14  11  3/58  7/109  bu H. 9/0  8/5  5/6  45/54  3/1  3/8  4/6  4/48  2/1  1/2  8/1  9/8  3/72  st P. 2/1  5/3  1/3  68/32  2/1  9/3  1/3  4/32  1/1  8/4  5/4  9/19  8/34  fr As. 



 ���� �����  �! ����� ������ 	 
��� ������26  $%���4 897   [\/1� M�� 1: ���+ �KH!� =1� ]�� #1< E��$  
  ;!�,7- ��D���.  ����,� -$�#=1��('  �" �KH!�����(' E��$ -!� �" T� U� �J
���H8 ) E� �171389 -1386(  $# �"�� �# �: E��$ -!�'17 �
���+ '#1: ����,� _��5 ! �J
�  �:�%3J�3E Vf: $�� %� ���	% D�P �?�% ��X �� e�J� ���<  (%� $�� ���	% D�P I 1 28/77 F�N?��%� �B�4G� V��T III 3 8/72 ����E  II 2 16/42 ���  III 3 27/97 F�N?��%� �B�� �X V��T I 1 45/15 ����E  II 2 31/1 ���  II 2 5/57 F�N?��%� �B�4G� i%3P III 3 4/25 ����E  I 1 7/95 ���  I 1 24/85 F�N?��%� �B�� �X i%3P III 3 10/7 ����E  II 2 24/1 ���  I 1 9/76 F�N?��%� >���3� II 2 1/11 ����E  III 3 0/15 ���    ���  �?�%>�6 F� �U�� %� $ �= �B��� ���B9��  Vf: �:�%3J�3E l�:�� %� �?4� �3!3� F4�B �6��T��3T >�6 $�� %� �: F�� ��%�� �%3�>�6  s��J� �!3� �� ����o� ����3T H�k3B3�9�P 	 H�k3B3P%3�.F�� ���o� %� �6  
^�	%� �� ���� �% $�� %� ��3T �:�%3J�3E ��Z9! 6� )U��<� 	% ��� A� 	 ����o�  (% �� ��3� >��T�?�%�6  �� U��g�6 	 f: ����!% ;<%� eE�� �� �!3�E V ��3T �:�%3J�3



898   ���+ ����,� -$�# .���/..."��� '�( �3�� U��A� �%. V����� ��V�� �A�s� $ � <�� u6 lB�n� �	 ! �6�3��� �� eE�� ;<%� ���!%� ��3T�6 %� :��l� I�38T�6�� �%3� :{� � %��^ ��P�T 	 ��3T�6> i%3P'��� As. fr 	 As. cu �: <� �3T�6> '��� i3c�� 
���� �^f�� �����B 	 ��F� �%3� �%��� i34�� �� �3� 	 <� �\� %� �� eE�� ����!% %� ��(�P � �> 3/1 -7/0 %��^ ��P�T 	 �%��> ;<%� ���!%� �>���� F?4� �� T��6�� �3!3� %�  ���	% D�P�3E �� ����. ��� UG�� F�� ��3T�>  ���� F. ov %� �$���� �� Z�8U�U���  _ �:�%3J�3E �U� ��6��T ���� �� eE�� 7/0  ��� 	 �� ��G�� ��3T�>  ���� Br. to %� �%�F�N?� �� eE�� i�J��� 4/0 �_� >���: �:�%3J�3E �����  ���.  �X�6 i%3P�6> '��� �:�$ � ��$	f� i%3P '��� ��M�   ���� melanotricha Onobrychis �N�� ��3T�6��  ��46 �: $%�3�6  ��%3J�3E^��� $ ��� ��. �g�6U� %� �	 ! 6 $ 6��� ���3� �: ��3T As. cu %� �%�F�N?� �� F?4� 8/15  (%� �U����� uN� �% %� !$�� D�� F?4� �� ���� ��3T�6 ����� F�� )��?B� �	 � %� �\� U�P�T ��3T�6> �B�4G�(. %� B�_� �: F?4� ��3T %� B3� � �P3�� |�P 12  (%� F��. <� ���� ��3T�6> �8�� 	 �B�� �X %� �%�F�N?�$�� ��3T Br. to �� F?4� 3/9  (%� uN� %� B3� � �P3�� |�P 8/3  (%� �P3�� �%3� �A�s� �� !$�� D�� �% L��� $ � F��. U�� l�n� ��M��� ;<%� ���!%� x��> ��3T�6> i%3P '��� F�� �: �U� ��	% %� $���6>  A�> �9� %��G� $ � )F�� B	� ��%3@�:� ��3T�6> � �T� 	 UN8w�� �B�4G� ��L�B� I�:��8) u:��� 	 B3� � ��	��P �P3�� F?4� �� ���� ��3T�6 uN� �>���� %� !$�� D�� ����� �� �: �U����� �= %� ��_�� 	%��� �U� T��6�� 	 L?^ <� 6�%S�� 	 %3NW ��:�6 	 �HJ�F��6 )%� ����� D���6 �P3���> �8 <� w�� 	 i���� �% %� %��F�N?�$�� �%3� �A�s� %��^ $��� ��. ��?B�  %� ��6��T �G�k3B3�P L_��� 	 ��%�� ���<$7�	 F��6� �:�%3J�3E  _ U��A�%� . �%�� >�  U�� ����% Burritt ) ��� %�2007 �G�k3B3�P 	 ������� �?�:�� (u���4� �`� >�%�� ���� ��(3]E <� �% ��6��T >����  �X�6 ) ���Fayaz ) ��%�G�6 	2018(  ��(3]E �`� u���4� 	 ����� �% �6��T��4��� ��. �� %�  U�� �n��% U�� ��P�� >�6Burritt 	  �B	 �%�� �3!	 ��y� ��E� O��� 	� �� ��?� O���� U�� ��P�� �� �N�= ��6`{���  ��(3]E  �:�%3J�3E ��9�� �� ���� 	 �6��T  �:{� �= �� 	  �%�� u6�� ����%. ���� U��g�6 %��= ;	% ���<���� �% ��� 89 ���� �� 6� �: ��3T�6> Annual grasses %� �	 ! %� �%�F�N?� 	 $������E ��L�B� �%�� ��3� �NT��> $<�� 	 i���� :�%3J�3E� �>���� F?4� �� ���� ��3T�6  �%�� B	� %� $���6>  A� ��L�B� %3NW 	 H�E � � �HJ�>�6 %� :�: %� � �T��� �B�4G� 	 �34~:�6> � A�� 	 ��< %� i%3P�6> �B�4G� �$�� ��?:�� 	 %;9� w���6> �N�= D�� ���L� �� �X� �� �A�s���� ���� ��� 6� �� �!�� �: %� ���$�� %� �?�% D	� %��^ �� ���T) B	�  ��3T Agropyron trichophorum %� �%�F�N?�  Vf:I 	 %� ����E 	 ���  Vf:I 	 III �% �%��. �U� %� B�_� F�� �: ��  �% l���� %� ��3T Br. to �� B3� � �NT��> ����� F?4� �� �^�� 	 F�3@% ����� %� ����4� �� ���� T��6�� �8 <� H�E � � �� �!3� �� ��:�6> ���: 	 HX3:�� %� ����E 	 �$���� �%��> :�%3J�3E� �>���� �� ��� �� �!�� �: %� ����E 	 ���$�� �%��> �?�% 3 	 1 <� �?�%�6> ;<%� ���!%� �� ���. �g�= u�4� F�� ��3T�6 %� $%	��6> s��J� k3B3�P�G� �3E �%��> ;<%� ���!%� �	�'���  ��46. |�3� l�n� U�� aProvenz ) ��%�G�6 	0020 ( ��  L��3� �`� �����`K�  )D�� ���B i�J��� ��Brunson  	 ) ��%�G�60920(  %� ��]]J�� ��\� ������ U��A� %� U��g�6 	 D�� i�J��� 	 ��So�Hamilton  ��%�G�6 	 )2014 ����X u�4�� U��A� 	 D�� >��X %��P% �AB�n� %� ( {� ��  .F�� $ �}fz� Br. to �: %� �$���� �%��>  Vf:  �:�%3J�3EI 	 %� ����E III ��. ��� %� �%�F�N?�$�� �� �3!	 V��T�6 	 �N�%3P> �B�4G� �: �P3�� )%� �= )i���� D�� 	 ?����� B3� � �� ��: %� �?�% 10 %��^ )�%�� �� ��3T F. ov }f: �%��> ;<%� ���!%� x���� $�3?� 	 %� $���6> �%�F�N?� �� ��� �����l� �?�%�6> 10)8 	 11 �% 
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��� ������26  $%���4 899  �%��. �B�4G� )L: %� �� �N���T )|�3�� �:�%3J�3E �� �6 U�� ��o�� ����!% ;<%� 	 �:�%3J�3E Vf: �:�%3J�3E II  ��III ��3T >��z��� ��  ����� �: �	���8	�T= $��� d�]�E� �3E �� �N���T U�� %� �% >����� ����o�i%3P 	 F�� 	 |�3�� �:�%3J�3E �� ���8 �'�� >�6 ���� i%3P��3��'�� >� Strigosa P.  |�3�� ��?@ %� 9�� �� %��^.���T �� �% ����o� U�� L�B� F?4� ��9�� �� ��3�����^� |���� )I�	% ��_�� )�^�� �� w�� 	 |���� �: ��� F?4� D�� 	 ��3T �G�k3B3�9�P  O���� C���� Varmaghani ��%�G�6 	 )2007 )(Mirdavoodi  	 Sanadgol )2009(  	Siahmansour %�G�6 	) ��2015( U�� L�x� 9��  �% ����o���{  ��� �:.  L��3� F��N� %� ����� ����� p��� ����!% ;<%� $ ��:�	 �� 	 $ ���9P�$ � ����o�. ��  �� $k	�8 %� ��:%3@�%��� ;<%� ���!%�  eJ�� ��T � �: 21  ��3T�Z��� U��g�6 	 15  ��3TT$�� �B�4G� V��T 	 i%3P ���	% D�P L��� �%3� �6��X>  D�� %��^ ��P�T  F���:  %��U� �U� ��3T �6 %��%�F�N?� 	 �N���T $�� �N�%3P> �B�4G� 	 richophorumtA.  	 Br. tomentellus ��'�� �� . melanotrichaO  3���M��X>��  �� F?4����� ��3T �6 ��X �%3� ��P�T %��^. ���� $k	�8 U�� %� U��g�6 �:  � $���  s��J� L_���	%���  L_��� <�$%	� k3B3�P�G� T��6��  �����9� ��3T q�]� ���!% ;<%� 	 �6  �N�=}f��: `{���F�� %�ST. Arzani ) ��%�G�6 	2005 ( 	 Arzani )2009()  ;<%� �� �% H�k3B3�P L_��� 9�� ��3T ����!%��4��� %�ST�`� �6. ��  ��'T ��Moghadam )1998 ����!% ;<%� (��3T$�� %� �6 	�'�� s��J� >�6  D���� $k	�8 %� ����� U�� �: F��$ �  %� U��g�6 . � $ �� L�?^ <� ���	% ��(3]E �:  � eJ�� �AB�n� U�� 	 ��3� ��< )��3� %� �= )������… ;<%� ��  I�� ����!%  �� ����� U�� �: �%����'T Sanadgol )٢٠٠D( 	Siahmansour  و Fayaz )٢٠١٢( .�%�� F���n�  �\� <�  <� $������E %� D�� ����X %��P%�U� ��3T�6> �8��  ��3T 	� E��� �8	�T=�	��  V�~�� 	�!%�F� �>���� ���>  D�� ����� �� �: %��^ L�B �  ��3�U�P�T  ��_�� %� $��T U��  ��� �6 �T 	 ���	%  �%) �B�_ %���3T l�c� �: %� �6  �3E �G�k3B3�P L_��� >�N����� ���� 	�'� U�� L(�_ ) ���	% ��_�� %�)  �3!	 �^f� �%3� i���� 	 %� �= �P3�� .F�� D�� �g�6U�  %����  �� ����� 	%;9� �NT��>  V�~��  �� 	�!>  � ����^���6>  � � ��< 	 FJ� }��?4� ��:�6> �8	�T=�	��  	 �N���T�N�%3P> �B�4G� B �L� %;9� �HJ� 	 �6w�?��:�6 D����  �%3� 	 $ ���X> �>����  �\� <����<�   ��P�T %��^�:  ��3T ��?B�. Ag trichophorum  ���8��� �%���  F�� $ � ��X�:  <� ���� ;<%� ���!%� �����  �� F?4����� ��3T 	 �6���9�   � �%�� �% �= �� ��X.  U��g�6�� ��?�����: �3� D���6  }x3�A� �P3�� <� 	 $�3� 
���� �� �G�� }f��: ����E 	 F�N?��%� %���� ��So� ���� <� ) �3�>3�  �!3� �� ��X h3� U�� �M��  ��n�� u��^� ����X> � 	 $�3� V%�	<� D���� D	� � %3@ ���3�.  �!3� �	 � 	 $��� %��^ %��P F�� �% 
���� U�������$�N� ����< u�3�� ��	 >%����  ��6��T >k3B3�P�� D�����3� . 	 ��X $������� �E�	� �� $����� D	� ���� <� }x3�A� �B�� �6	�'�� >% ^ D�� ����X %��P%$�� ���� �� ��F�� ��� >�6 ) �8 %�  � U�� %� �% �3E �^	� ����� D�� �3X �X >��� �% ��: ��4� �G��� �� $	f� 	 $�3�� >�~� h%�9�T��X �� � ��% $���L�B�  � � 
^�	����� O4�>�6  ���%< $�N��� �@ ���	% %��: %� 
���� U�� ��%���� U��g�6 ) ���� �: �P3�� L��: ��E�3�G� 	 ��3� H�E 	 �36 ���T L�B ��� 3! �� D �T $�: }x3�A� Lc= %� �% >�����  � D��  ���  F_������� �:  <� 	>3�  �% >���: h�'�%� qf�E� �M�� �� L����.�3�   %�L: ����3� U��X ����  �3���:  %�U��  %� ;	% F�N?��%�$�� ��L�B� I�	%  %� LT 	 ��3E %3NW 	 ��	��P  	 �N���T>�N�%3P �'�� �B�4G� Bromus tomentellus  	 ��3T>�6  �B�� �X>�%�� �:�%3J�3E �����  �� F?4����� ��3T <� $������E %� �6���� �T �B�� �X $�3�)  %�$����� 9�� ��3T>�6 ��E� >�%��  ;<%�����!% >�����  ;	% %� ���<���� ����� �� %� ��?B� .����  D	�$�����  	L��	� 



900   ���+ ����,� -$�# .���/..."��� '�(  $���������T>�6   �'�3T 	 9������ �8 <� D �T h%�9� �X  IJ� 	 $�3�� ��X 3! 	$ ��  <� �% �P3��U�� $�T��X�6 s��A� �� ����� .�G�  <�L�x� I6�: �:�%3J�3E ��3T>�6  �3T�'��  ���� fruticosusAstragalus   � curvirostrisAstragalus   V�~�� 	>�463: ��  O. melanotricha ���:  ��3��N�=  %�l�:�� ��6��T F��. ��>%3@�:   _ �� 	 ��P�T %��^ ��X �%3� D	� � �N�=���%  ��X�� �3�)  %������  ;	% %����<����  ���<  � >���:  d�]�E� �3E �� �%�� �6� �: �� ��3� �G�  <� F��	 ��>�6 ���%�: U��  %� ;	%�(��>�6  ��^ �%�E  i34���3�.  %������  �:�%3J�3E 	 ����!% ;<%�  ��46 >��o�� L��3�  ��	�'�� L��3� <� �:��{ ��`. }fz� Fayaz  ��%�G�6 	)2018(  Df�� ����`{�  u���4� I�� �� D�� >��X ���< u���4���c I�� 	 �6��T ��(3]E ����X %��P% �� >%�ST�`� �% l�n� U�� ��{�  ;%�9T 	 . ��3�� �� ����!% ;<%� >��S8�`� 	 l�n� U�� ����	  |�3� $��T 	 D�� �� �3��� ��(3]EHosaka (1957) �� %3@L]'�  .F�� $ � r������� ���� 	� �AB�n�  �: ���4T L��3� �� ��6��T �:�%3J�3E$ >�<�  ��(3]E.F�� ��4��	 ��E >9�J�(�_ U��g�6 	 �6��T 	 ���� U��g�6  %� �!3� L��^ ��3TU��  %��=$��T  Ag. trichophorum  F���:  %�F�N?��%� ��L�B�  ��3� �%�� w��>�6 ��B	�  	��:>�6 D��� ��%	� �� F?4� �> A�   �%  <� �8 �3ETV��>�6 �B�4G�  �?�% %�2  ����E %� 	 ��L�B� l�:��  l������6��T  	 �B�� �Xi%3P>�6 �'��  	 ���� ���� �T  �?�% %� i3c��12  %��^�����T.  %��B�_�:  %�$�����  ��H�E  � ����� ��3T ��3T �N�� �6�� �T  
��� %� �3!3� 9?� �B�� �X�� ���. U������� �� ��3�  ��  �� �!3�>��� >x��  	 �36�3?�:  F�3@%���� ��6��T  $���6F����^  i�J���>����� >���  �� F?4� D������ ��3T ��� ����� �6. ��>%3@�:  q�( ��>��X �����  �% �=  �?�% %�4  %��^�� 6�. U�� $��T  �?�% <� �	9� ��2  ��12  %� H�  $��) <�F�N?��%� � (����E ���T ��3�� ��3���o��8 �B	9�  	$��T tomentellus Br.  �?�% <� �3A(10  ��3  	 A� 1  �� ��<�$��>�6 F�N?��%�	 ����E ) ��� �� ��3��U�����o��  ��3T l�c� %� �%�3� U�� . � � ��E��� D�� r�!�� �?�% �\� <���� 	 �6}� :K�  ��� %�1389  L: %� . ���T $ 6��� ��3T�� �B�4G� V��T >�6  <� ���	% 
���  �% �� �!3���3T ���� �� F?4� ���	% L]P �	�	 �6 w��  �B3� >�6��3T �� F?4� ���: w�?�x ���N� ��6 <� 	 %� �= 	 D�� >�6  ���Sc F4�B % ( %� �M��D���6 �� %��^ �� �B	  ���THJ�� F�N?��%� �E�	� %�  �% F��� �� �!3� 	 �6 ��:>% ^ 	 $ � �6�W �����6 �� >9B3�� u6 �3�.  �� 	 $ � $�	9P� �N�= 9B3�� �� $������E �E�	� ��  �% L��G���:HJ�� 	 �6�� ����< �����6�3�)  �%3� ���: ����� %� �� %��^ ��X ���T)  U�� %���3T �: F�� �B�_ >�M�� >�6  ����6 to Br. �bu H. � Ag.tr  <�V��T>�6 w�� ���8 >�6  %� >%� �= 	 D��. �%�� ���< U��  D�� �!3� �%3� ����� %� >��X �� D�� L���� 	 ��P�T %��^V��T>�6  ���: �B�4G� ���3� V��T  �% L��G� �� �B	 $����� |��	� %� ���8 >�6 ��: %3NW 	 	 �6HJ���6 V��T � � >9B3�� 	 >�6  	 ��J�% �% �6%S� �B�4G�$%��	�  D��_� ���Sc F4�B %� �� %��^  ���T�� �%3� U�� 	 F��6� %� �N�= ��(� L�B�  ��3���3T ���� �� F?4� ����X ���<. ��� �6 ���8 �3!	 >�6 �	 �� L��3� <� �G� U�E 	 ��<  Z�	< �� %��%�E %� $ ��:  	 �M�: >��X��6��T  ���� �= ��\� iumsCir  �Cousinia ���� %��� <� .�	%>3� D3MB <� �E�� �M��H���  ���� �6  ��Vicia  �� ��_	 V � 	Lense  u: u:��� �3!	 L�B� �� ���8 	 ����< �\� <� �	 �� >�6�3!	 ��  l���� F��3c�� V��T �� F?4� �% >���: ���< d�]�E� �3J� �B�4G� >�6 ��. �6� �� ���� C���� U��g�6V��T �:  6� �B�4G� >�6 i%3P <��B�4G� >�6 �� %��^ ��X �%3� ����� ���T  �: L�B� �� �% ��� U����3T h3� �� ��3��6 )��� F?4� �B�_ %� �: V��T �B�4G� >�6l�c� )�^�� �� w�� F?4� 	 D�P <� ��� %� �� %� ���	��P )������	 I�38 …  }��?4����4G�  �%��%3E��� ��$7�	 >�N�%3P )���	%  �% ��_�� %�  �B�4G�  ���c��3� lB ��3T l�:��>� B�4G� s��J� <� � ��!>�6Centaureae, Helianthemum, Carthamus, 
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��� ������26  $%���4 901  LagoeciaLasiopogon, Minuartia,  ��3T ���� 	 >�6 ��!$��� >�6 Compositeae �^��  �B3� ��U�E >�6 )�� ��: ��3� 	 9B3�� )���: �^�� �� w�� F?4� )����< >�6 	 ����� >%��E��… . �%��%3E�� >���: �:�%3J�3E <�  �G�  <���3T���6 �:  %� �3E l���� �N� �� $	f�  
�������� 	 �6 (%� F�� ��4��3�� )�?�%>�6 �?���� l4:  ���� V��T ��3T Festuca ovina �� s�� $�� �� ���.  U��g�6$��T  i%3P������3�>� strigosa .P  %� F�N?��%�  |�P �B3�  w���� �:) U������� �� ��3�  %� s��% ��3T>�6 >�%��  ;<%�����!%  %��^ x�����T  %� 	 U�� O���� 9��  %�F�N?��%� �% D	� �?�% $��l4:  $�3�� .F��  %�F��N�   � eJ�� �:��3� 	 �B�4G� ���� �T>� �6 UN8 	 ����E %� ���8 ���� �T )F�N?��%� %���T��  %� �'��  Vf: 	 L��: �:�%3J�3E >�%�� $�����I ��. ����  	 ���� �T h3��� U��g�6UN8��T��  �'�����8 )$����� %� UN8��3� 	 F�N?��%� %� �B�4G� �'�� ��T��>��6  %�  �:�%3J�3E Vf: $������EII �� �%�� �%D�P 	  ���� >�6 $�� ���� %� ���	% Vf: �:�%3J�3E �6III . �%�� �%  
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����?@�A�  �����B ) ���<�� �� ��4��	������ C�	�� 	 ;<3�= )<%	��:>(  	 �K �4� ������LM�!�6  
���� 	(%3�: ��_�F  $ � .F��  ��U�	���  <�%�G�6>   ��4� 	x354��  	 ��%�G�6 ���T� �G��  	���% ^� ������u.   ����� ��� ��� ���  
− Arzani, H., Kaboli, S. H., Nikkhah, A. and Jalili, A., 2005. An Introduction of the most important factors in range species for the determination of nutrient values. Iranian Journal of Natural Resourses, 57(4):790-800. 

− Arzani, H., 2009. Forage quality and daily requirement of grazing animal, University of Tehran, press, 354p. 
− Baghestani Meybodi, N. and Arzani, H., 2006. An investigation of range plants, palatability and goat behavior in Posht- Kooh rangelands, Yazd province. Iranian Journal of Natural Resources, 58(4), 909-919. 
− Brunson, M. W. and Burritt, E. A., 2009. Behavioral factors in rotational grazing systems. Journal of Rangelands, 31:20-25. 
− Burritt, E. A., 2007. Palatability: More than a Matter of Taste; BEHAVE Facilitators Network: Montana Workshop. Miles City, MT September, 25-27. 
− DeMartino, L., Mancini, E. and DeAlmeida, L. F. R., 2010. The Anti germinative Activity of Twenty-Seven Mono trepans. Journal of Molecules, 15: 6630-6637. 
− Fayaz, M., Yeganeh, H., Afrah, H., Aliakbarzadeh Alni, E., Noori, A. V. and Bayat, M., 2018. Determining forage species preference value for Moghani sheep using species selection index in Yaypaq rangeland of Ardabil Province.Journal of rangeland, 12(1): 14-23. 
− Fayaz, M., Nateghi, S., Yeganeh, H., Mirhaji, T. and Mousavi, S., 2013. Capability two timing and preference index methods to determine palatability. Journal of Range and Watershed Management, 66(3): 447-455. 
− Fayaz, M., Yeganeh, H., Ghaemi, M.T., Piri Sahragard, H. and Moameri, M., 2014. Preference value of plant species grazed by cow in Tezkharab Rangeland of West Azerbaijan Province. Iranian Journal of Range and Desert Reseach, 21 (3), 482-493. 
− Hamilton, T., Burritt, B. and Villalba, J. J., 2014. Does the nutritional context enhance intake of and preference for medusahead by sheep? 67th Annual Meeting of the Society for Range Management. Orlando, FL. February 8-13. 
− Heshmati, G. A., Baghani, M. and Bazrafshan, O., 2006. Comparison of nutritional values of 11 rangeland species in eastern part of Golestan province, Journal of Pajuhesh and Sazandeghi, 73: 90-95. 
− Hosseini (Reza), S. A. and Fayaz, M., 2014. An investigation of preference value of important range plants in Saraliabad Gorgan Rangelands in different phonological stages, Iranian Journal of Range and Desert Research, 21(2):424-434. 
− Hossein, F. and Durrani, M. J., 2009. Seasonal availability, palatability and animal preferences of 



902   ���+ ����,� -$�# .���/..."��� '�( forage plant in Harboi arid rangeland, Kalat. Pakistan. Pakistan Journal of Botany, 41(2): 539-554. 
− Merten, G., 1978, The Animal- Plant complex in forage palatability.Journal of Phenomena,,Animal Sciense, 46(5):1470-1477. 
− Mirdavoodi, H. R. and Sanadgol, A. A., 2009. Study of preference value of range plants in key ranges of Anjedan rangelands of Markazi province. Iranian Journal of Range and Desert Research 16(2):190-199. 
− Moghadam, M. R., 1998. Range and range management. Publication of Tehran University, Tehran, Iran, 470p. 
− Odo, B. I.,Omeje, F. U. and Okwor, J. N., 2001. Forage species availability, food preference and grazing beraviour of goats in siurtl eastern Nigeria. Journal of Small Ruminant Reseavch, 42:163-168. 
− Provenza, F. D., Burritt, E. A., Perevolotsky, A. and Silanikove, N., 2000. Self-regulation of intake of polyethylene glycol by sheep fed diets varying in tannin concentrations. Journal of Animal Sciense, 78:1206-1212. 
− Rashtian, A., Mesdaghi, M., Boldaji, F. and Barani, H., 2010. Determination of preference value of seven important range species in steppe region of Yazd province (Case study: Nodoshan rangelands). Journal of Agricultural Sciences and Natural Resources, 16(3): 215-232. − Sanadgol, A. A., 2005. Vegetative and productive characteristics of plants and livestock grazing in the pastures Saveh Rode Shor. Proceedings of Conference on Rangeland management in arid areas of forests and rangelands, 48-34. 

− Siahmansour, R., Fayaz, M., 2012. Investigation the preference value and grazing livestock behavior in the rangelands of five vegetative regions of Iran, in Zagheh alpine rangelands (Lorestan province), Iranian Forestry and Rangeland Research Institute, 25-36. 89. 
− Siahmansour, R., Akbarzadeh, M., Zandi Esfahan, E., Khademi, K. and Javadi, S., 2015. Investigation of Exclosure effects on land cover and soil conservation in summer rangelands. Iranian journal of Rangelands and Desert Research, 22(3): 417-425. 
− Varmaghani, S., Yaghoubfar, A., Gharahdaghi, H. and Jafari, A. A., 2007. Usage of detannificated oak kernel (DOK) in broiler diets. Journal of Pajouhesh-Va-Sazandegi, 70:50-58. 
− Walton, P. D., 1984. The production and management of cultivated forages. Reston, pub. Co., Resten, Virginia. 336P. 
− Zare, M., Fayaz, M., Goudarzi, G. H. and Farmahini Farahani, A., 2012. Preference value comparison in range species Anjedan-Arak. Iranian Journal of Range and Desert Research, 19 (1): 178-190.      



903 Iranian Journal of Range and Desert Research, Vol. 26 No. (4)   
Determination preference value of Lorry sheep grazing species in the highlands of the 

country Blumann (Zagheh) in Lorestan By filming method  
R. Siahmansour1*, M. Fayaz2, S. Nateghi3 and R. Khalifeh zadeh4 

 1*- Corresponding author, Assistant Professor, Lorestan Agricultural and Natural Resources Research and Education Center, AREEO, Khorramabad, Iran, Email: siahmansour191@gmail.com  2- Assistant Professor, Rangeland Research Division, Research Institute of Forests and Rangelands, Agricultural Research Education and Extension Organization (AREEO), Tehran, Iran 3- Assistant Professor, Rangeland Research Division, Research Institute of Forests and Rangelands, Agricultural Research Education and Extension Organization (AREEO), Tehran, Iran 4-Senior Researcher, Rangeland Research Division, Research Institute of Forests and Rangelands, Agricultural Research Education and Extension Organization (AREEO), Tehran, Iran  Accepted:02/15/2018  Received:07/11/2018 
 

Abstract       Knowledge of preference value of plant species is one of the essential requirements for determining forage available and consequently, calculation of grazing capacity for rangeland habitats. This project was investigated in 36 species including of 21 perennials and 15 annuals species. For this purpose, during four-years period (2007-2010) in each month of the growing season (spring and summer) film was taken from a non-pregnant and non -lactating unit adult ewes (Lori) for at least 1800 seconds with an average weight of 50 kg inside the flock which were grazing in rangeland. Results indicated that annual grasses such as Boissiera squarrosa, Bromus danthonia, Bromus tectorum, Heteranthelium piliferum had the highest grazing time with a total duration of 3083 seconds compared to other species. Subsequent species including of Agropyron trichophorum with 2594 seconds, Bromus tomentellus with 1232 seconds, Onobrychis melanotricha with 681 seconds, broadleaf herbaceous annual such as Helianthemum ledifolhum, Viciea peregerina, Diplotaxis erucoides, talaspi perfoliatum, Minuartia obtusiloba with 670 second and Hordeum bulbosum with 565 second were ranked in the next. Finally, it was found that annual grasses and shrubs in May, perennial grasses in June, and broadleaf herbaceous annual in July have quite palatable and located in Class I. Also, total grasses and perennial forbs in July, annual forbs and shrubs in May and June have fairly palatable respectively which have located in class (II) and vegetative forms have palatable class III in other months. 
 
Keywords: Vegetative form, grazing time, alpine rangelands, rangeland plants, film-taking, animal choice.      
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���� 	 9G%	��H )��7�7 ����� 4-2�����9 �H���9 
��� C2��)  C2�� $�>����HG%	��9 ;< 
���� 	�=� � )��7�7 )��7�7����    :AI��%� J�%��30/03/97     :L��MB J�%�� 27/11/97   �����        9%� ��B �� E�F ����F�� 	 ��� H�F ��2��NF��9�O 
��� E�F A�P� 9 ��H $�2� 	 G� �2 Q����I ����H %� �RS� T�� �� E�F%��� ��	%�.   V���� W������� H�F 9%� ��B A�=X	 �� Y�Z �R� ��%�� %2[�� E�F ����F�� 	 �O %� G� ��\�� %�D] 
����  ���3�7 �����T��� )^��%�D] �_���	 �����7 )�	�� $	���C���� �`�  �. ��2�� E�F 9%���� W�� 	� G�20-0  	40-20 ��������  �� 	 T�I	�B �'a ���I��b� L	% -������3?� 	  �� ��� %� �O G� ?��O %� A:3����A��� 9�O 	 Y�ZY�Z %	���  ���7%�D] W<��� . � C����  9%� ��B��� H�F�O  �%2� $�>����G6 %� �� ?@� L	% ��$G� ��9��7 .AI�7 %��Z  9��� T(�a c����A���9�O 	 Y�Z Y�Z %	��� �<2��� W�� 	� 8�� 	 ������ d G� $��'��� �����2�G6 ��2�� 9�O 	 T��3���'! ��8�� �%2�T����	 9%��6 .AI�7 %��Z  ��� ���� c���� d�e� %�A���9�O  �=@�\� �%2��� ����� ���� E�F �� A;3� ��\� E�F %� 9%� ��B ������ ���. ��%�� c����  �R� �� 
��� Y�Z���f� �2 	 �:�g2@2I% ����� %� E�F ����F�� �=�2� %� Y�Z A;h� Q�� G� ���� E�F ����F�� A�=X	 W<��� A�� ����� ��%�� �%2�  �@	 ��%�� %� c���� V���D�� ��� H�F 9%� ��B 9%��6 �_��� ��\�� %��	�� �����7 	 G� i��@ 9%��6 ��=�%�� . � ��j����B %� �� V�%� 9 �FH W�� %� ��� �� �	���7 Y�Z A�) ���52/4 ������� 	 (H����� V��B ��8�%� 9 �FH %� ��� �� C	� W�����] A�� �7�) ���15/1 �������. � $ O��� ( ��%�� ���D� ����c  ��� ����l�(�[� ���%� %� Y�Z A;h� Q�� G�9 ��� H�F 9%� ��B A�=X	)  ����2� ����O  m2� )n��Z� )
��� ����I��f! A�=Z2��� C�� 9��] o���� 	 �O��7 Q�2B $���O T��2� ��2��  E�F ����F�� 	 ��� H�F 9%� ��B �� �RS� Y�Z���   �!2� �%2� ���7 %��Z.  /0�)��1  :�
�3 )Y�Z )E�F ����F�� )��� H�F 9%� ��B �����.
��� )���3�7   ���	�  
���� �:�  G�V����D�  �� 
����$ �2� � � %� 	V�  ��a  G�V����D;���7 ������9�O ;<�=�  p23�� %2�H �O �� �2� 3� Q�� 	%�� $ �G%�9� @2� %� � �I�$�%	9�O ���)� 	%����) �=�()�  	 p6 ���=��2O� � 		 p6 Aq�'a E�F �5� �� 	%  �	% �� �!2� �� . �%��d�  QO�H 	 %2�H 
����  r\��6 j� ��T� s��5�) ���  �O%�:O�%�� �t�%�  �� ���7 D� $��'��� V�X��� �5� G� )�;��! ��O 	d� � �] �O���� �D�6 72�!9�� 2�� )5200 ,Mesdaghi.(  n�3��2H�9�O  T�:�� �'��5� 9�8!� G� �=���$ � �� 
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��� E�F 9%	%�� QO�H 	 98�5�(�a AI� d;� 9��a�$%��	�  �6 l�( C8��3����G 	 ���8O $�2� ���G  	 �� V:����e �%�2� �F�� %��)  �� et al.,i abbas Haj ;2007 2013et al., j Karka Sheidai.(  $G	��� E�F Q����I ���:� ��2��  G��%�2�  E�F d��5� nD�  �!2� �%2������ ��(��9�O  %��Z E�F �� o;��� s��5� .A�� ��I�7 G� ���� E�F Q����I  �� �=�;< T��2� �H�F T��2� A�=X	 ��Ru� A�� 9���G ��8�� �� 9 � �� ����O  9%� ��B��� H�F�O  ����F�� �>�I�� �=�2� �!%� 	 ) A�� �6y, 2000Ka.(  $2�� 	 Q��%6 �� E�F ����F��  m�2�� 9��7%��Z��� H�F�O  ��'7 �>� :� %��H %����2� )r, 2004Barzga.( 9%� ��B 	 ��� H�F  �>���� ����F�� 9�O�vI 	  ��! �%w Q��%6 x'a 9��� E�F �����2� V�� �@�F�D�6  s��5� 9�O%��I ����� %��� ��� )1999 l.,aet a Amezket.(  ����F�� 9%� ��B A���a %���� H�F 9%� ��B �� l����� E�F V��_�O )E�F 9�O �� �[� %� E�F A�P� 	 A�'�H 9��� 9 ��H NF�� ��2��I�7�� ��) �2�2001 et al., Herrick y et al., Zhang 2008.( ��� H�F 9%� ��B �� %�M7��Ru� T��2��� �% �O ��2� �7z�	 �� ��	%� T��2� $	�7 	� ��  ���� E�F ���w 9�O �2� A[�e pM! A;3� )��� ��� )�:���:@� ������% )�O m2� )C2����2@6 	 VO6  �3H� )?O6 )�@6 $��� ��8�� )n� ����H ��	��� T��2� 	 ��% 9�O ����O  o���� )n��Z�V��G���  TbI 	��;<9 �� ) �2��, 1999Amezketa.( ��� H�F9G�� ��I� �9 H� �� ��3��	 {P��: 	 ���G 	 ���Ru��  G�H��%�9  � 	����F AE �� ���.  $G� ����� H�F�O  	 �B�%� 9 �D�6  ���7z�	9�O I�8�:� �FE2D� )� A�	��� )� �FE���I )����2� 	 Q�� �FE �� ������ ��� 	 |P�� )�=  ���7D!2� T��Z �R�� ) �%��Herrick, &  dSeybol 2001.( �B $G� ���%� 9 �FH ��� �� ��2� bF���  G� f��� ���H'��F AE ����  G�A��� �9�O  p23�� 	�'�� ) ���7oen, 1992C& d aArsh.( � G��O�7 � �� )�>��� H�F9G��  �%����2� ��I� �9 ;<�=�  �2�� p23��H � <� ��2��� �6�9 �F �%w G�E  %� ���]H %��Z nO %�� �� ���7 H� ���O	�9 �	%� $ �%� D>�� �D�6 2Z9 G� �� ���O	�9 �� ����� H�F9�O A�� %	��� )et s Fayo-Boix 2001al., .( E�F9�O  Q�2B %2va T�@� �� �=����@6 ��2� G� ��e $%�2�O  ��3� 	 nH���� �O��7  �(��� 	 ���Me 	 $�2� �� ��2����eV���  �� 	A�'�HV��� E�F�O  ��F���$ � ��. �� �O��7 Q�2B 9�O%2�H�I G� �:� ��2��.�%�� E�F ����F�� �=�2� %� ��D� %��3� Q�� 9G�3H�F QO	zB G� 9%��3��� �O 	 T�:�� %� �@6 ��2� A;h� Q��  9%� ��B��� H�F�O ��A�'�H ��H%� G� �:� ��2��  $%��� E�F $�2��)  ��2009 al., et Marquesy ;,Booth&  Fullen 2006y, 2001et al. Sixy , 1985Bragg&  Lynch( . ieReza ) ��%�:�O 	b-2013 Q�2B �H  ���� ���� (  �� nO �O��7T�@�  �� nO 	 E�F %� ���% n�3�� �=�2� ��8�� 	 d��5� G� ���� 9����� � � $�	8I� T�@��D�6  �� E�F ����F�� 	 �O%��F��8�% �=�2� %� ��D� Q�� E�F.�%��   ���!G� V��G 9��%�H 92>@� 	 ����� � T��2� $G	��� 	 ��=I A�=X	 ��%�� %� |�\� }a�;�$ ��6  	 E�F  �X�%��� ���L	% G� �:� 
���� Y�Z . %� �aP(� 9�O �� 
��� A��� � ����G ���� 9���G ������ 	 $ �6 %��� �� �� nO Y�Z �H  O�T�@�  G� E�F n���3� Aq�'a Q��9�O  G� n���3���e Aq�'a nO 	 �\��� ��2�b��7z�	 �2;D� d;� �O��7 Q�2B �=�2� 	 x'a W��< 9�O ) A�� $ � E�F ������� 	 �:�8�Ii, 2005Mesdagh(. 9%� ��B 	 E�F ����F�� A�=X	 ����% V�� %� ��� H�F�O �� G� �:� ��2��NF��9�O  �%2� E�F A�'�H �:�8�I .A�� ��I�7 %��Z ��%��Nael  ) ��%�:�O 	2004 9%� ��B ( �� �% ��� H�FNF�� G� �:� ��2�� �%2� E�F A�'�H 9�O �'�� ���Ru� �H  � ��% ����� V�� �� 	 $��� %��Z ��%���F ����F�� 9%� ��B )A��� � n�3�� G� ���� QO�H �% E A�� $���) ���� c���6  %��%2� ��\�� 	� ��%�� Aq�'a $ �  	Aq�'a $ ��A��:a G�  %� �% ��q�'a A��� � A��I2�
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.�8  NF�� C��� �2;D� 9%� ��B ���!G� E�F A�'�H 9�OE�F ����F�� A�=X	 	 ��� H�F �%�� .Jeddi  	Chaieb )2010(  �������H�  �H E�F9�O A�� Y�Z �� T�@� �8I��%� Q Q�2B 7�O��  i��@ G��H'� ���%� A������ ) V� �%� Y�Z �H d���� <� ���G }��� �8I��Q $��� @6� �FE  	d����  �% 7���O� $ �) �� %�� ������F�� �FE �2;D� ���I� I�q 	�A MBw2'���9 �FE G��� �����7 	 %� �D��A ���I�Q �FE �� 8HQO� �� ���. Zarekia 	 �O: ��%�)6201() <� �%��� 	% �� ��] �R�9 �7z�	9�O �FE 
��� ����] ) ��2�� ��9  � 	 C	� ���8I� }���  � Q �����B ��8��F �'3I 	 nE @	 A�� $ �� ���� ��8� � %� �� O�~?� ��=@�\� W<��� G��  	�'���=�9%�� � .A�� �� ��8 ��@6 ��2� 	 �g	��� ����] ��\�� %� 89 ��� %� o�2��� �3 �� � � i��@ G� Y�Z ��\��9 .�2� ��j�� Habibian  	 Salehpour )2016() ��� %���� �%�� l O ���  �R�  �9�O 	% �� Y�Z 	 ��]9 (2bF��F �E  $%��� H  ��� �H��(2bF i��@ G� s��5� W<��� V��F �E  	�'���=�9%�� 2!	� �%��) ��%2<9H�8I� �� ��  � Q � ��]��� ��8� � (%� 	 �� �8I� V��� 	 Q� �%  (%� ��8  m�;�� A�2<% 	H QO��� ���. �_�O��8I� �� V�  � Q  ��\�� %� � ��� ��]H���  � ��8H@6 V��� �FE  %�]�H QO�   �	 ����� ��\�� %�  =�� �8I����  
!�� ��\�� �� ����� . �6 A� �Niknahad Gharmakher  �O 	: ��%� )2018() �%�� %�� �R�9�O  �� Y�Z(2bF��F �E  	 Q����I9��MB e��8� 
���� %� �6� @��� �����F� %�� ��I� �H (2bF �� Y�Z ������� ������� I 	�8�:� �FE  A;h� �R���=�9%��  NF�� 	 ����M7Q����I9��MB �FE � �%��� 8 %2<��=�9%�� H.A�� $��� QO�  %	�� �=@�\� �� ���� o;��� O�  �]�O ����� Y�Z ��2�� 
���� %� �aP(� ����� � L	% ����$z�	  
���� d��5� ��I����!� ���2�) ���  9%� ��B A�=X	 �� �6 ��Ru� ��� H�F�O ��$z�	 s��5� �a�2� 	 o���� %� � 	�8 �!2� ��  ���O���B A�%� 9 �FH %� ��� �H'��F AE) A�� E ��.  �_�6H�=@�\� G� � �	 ��  C����$ �  N5�������7 �� V  A��H��� %� Y�Z �R� ���� o�\�  	 $�2� 	�'�� 
���� 	  �����A��� � aP(�� ���I2� %2[��� A|�<9�O ��!��� ���%� 	9 �B�%� 9 ��� H�F�O \� l2\=�@� 	 $���37 �= ��O� %� �;��!� V�%2� �� ���. ������� V@� �����!� T9 ����Y�Z �  %���:�9�O )���3�7 ����� %� s��5� �� V  �� �=@�\���%�� l O  9%� ��B �� Y�Z ��Ru���� H�F�O  	 E�F ����F�� A�=X	 �2;D� ��� %���� o�\�  s��5� 7 ����� ���3�A�� $ � C����.   
�� � ����� ������ ��� �����   V���=@�\� %� 
���� Y�Z 	 %	��� Y�Z  %� 
Z�	%�D] ��\�� ����� )�����7 T��� ���3�7 �_����	�� 	 ^��%�D] ) $	����`�  � C���� �): T1(. 
��� �7� ��� %����� p�e  ���3�7 ������ ����I��f! $�	 �� %� 04 � 54  �Z�� �2< � 	 10 � 37  �@��� ��� 
Z�	 9�%�� 	�Z���F n? �=� � �� ��� )2006 et al.,i Mirzaal.(  ��\�� ����3O2H 
���� ����I��f! A�=Z2� �� ^��%�D] � 28 � 54 � 	 �Z�� �2< 35 � 36  %� �@��� ���20  	 ��7�7 p2�! 9���2��H45  9���2��H����p�e  $ � 
Z�	 �	�O��9�%�� 	  n��Z� ����?�F  ����� ��� ) et al.,j Karka Sheidai 2013.(  %� �=��� ���;� ������ $�>�3���_����	��  �H  %��Z�� �2< � 29 � 54  	�@��� ��� � 07 � 37  $ � 
Z�	 �Z�� n?�F C�7 %��Z�� .A��  ��\��$	����`� �� ��2��  �=@�\� �%2� ��\�� V��%�D]������ %� 8 ����� Y��  ���3�7%� =Z2��� A 55 � 47 Z�� �2<� � 	 37 � 51  ��� @���� �%��9 �Z�� n�����F? ��)  ���d Niknaha , 2011Gharmakher & Maramayi.(  A�� �Hw �����  �H9%��Z�� �=@�\� �%2� W<��� %� Y�Z �����9� %�  �	 a 20- 25 .�%�� ��� �F�� �7z�	9�O �\��� W<��� �%2� �=@�\� %� �	 ! 1 �t�%� $ � A��.  
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$1- >JK� L��KA� �?�M� @A�B� ��&� ����,  C�� ��\��  $	��� �`�  �_����	��  �����7  %�D] ^��  ��X�%� ��  ����- �`� 9%2O��  ����- �`� 9%2O��  ����- �`� 9%2O��  ����3O2H  ��� �O��7  �����	
  
 -Artemisia sieberi

Poa bulbosa  �����	
  
 -Halocnemum strobilaceum

Halostachys caspica  �����	
  
 -Halostachys caspica

Puccinellia distans  �	�-�����	
  
-Agropyron spp. .Acanthophyllum sp  m�'�%� G� r\� ��%� )���(  620 �� 720  4- �� 8-  18- �� 30-  2120 �� 2320  ���F AI�� 	 �E  �3@-�2@�  $%2�%�G- ��%  $%2�%�G- ��%  O6�:-�% C2@�  L%�� ��j��  )�������(  482  291  343  305  ��>��� ��� ��j�� V )��������7(  7/16  06/17  6/16  22/10   n��Z�)$g�;�6 L	%(  ����?�F  ?�F C�7  ?�F � �=�  ����?�F ���   
�� �����   T��� ���3�7 ����� ��\�� %�D] Y�Z ����� �� �!2� �� )�����7�_����	�� 	 ^��%�D] )$	����`�) �� W<��� ��2��  � p�5��� �=@�\� �%2� �. ��2��G� 9%���� TF�� A���9�O  Y�Z ��e 	 Y�Z) %	����D�6( 8���B TbI %�  . � C���� ��:� 9�O ��eY�Z Y�Z %	��� %� ��27 �� p�5��� 9� ���7  
��� �:�8�I ��(2bF �[� G� �H;���  $�2� nO ��  %� 	�'� �D�� 	 9��!�. ��� Y�Z �� �R� 
I% %2[�� ����a9�)  ��:���2��9%����  o�	 $�	 �� %�A����O �!2� �%2�  .AI�7 %��ZL	% 9��;� �� ������3?�  c�B 3����: A100- 150  9���$�	 �� Aa�3� �� d����� A���9�O  Y�Z	 %	��� Y�Z ��G�2� %2<9 ��(�I �� 	�O9 
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.�8  ���  (9 �(�� %� 	 ���3� �O =� ��I��b� %2<�  �\�� �� 	% %�9 �O 3����: A9��� ��2��9%���� p�5��� . � �2 ����F�� ��(2bF 	 9g2@2I%E�F9�O  9	% �� 
Z�	  G� ?��OA:3�����O T�=@�%2��� W��\� E�F r���� �% E�F Aq�'a $%��� 9G%	��H %�G	   � r���� �:���6 )s, 2014Anynomou .(��2��9�O  E�FT�I	�B �'a ��  G�  W�� 	�20-0  	04 -20 �������� 9x'a V�X ����F�� ��� H�F�O  ���7 ��D� .�� �O G� ��H%2<���Y�Z A  	�%	��  G� Y�ZW��9�O �=@�\� �%2� �� =� 15 . � ��D� ��2��  %� A��D� �2�5� �� H�F ��2�� �� �O ���E ��D�$ �  9	% G�  ?�3����:A )?� �� ��2��H d. � T(�a  �� W��\� @� L	%?  ���) %�2, 1990Soane�B (�%� 9 . � ��%�� E�F ����F��  � ��� L	% V�� W;<��2��9�O  G� �B E�F?�F� �  ?@� G� A�O����9���  $��� %2;� 	  � =� 50 	% �� $ � ?@� E�F G� C�79 ��9  ?@� �� $G� ��9�O 2 )1 )5/0  	25/0 ����% ������ 	 $ � ��5 � � 15 Z�� ��%� @�? �� .AI�7 %��Z �B %�� ��?@����H?@� ) �O ��%6 ��� )$ � �%�F p6 G� ��� H�F�O9 Z���	% $ ���9  �O ] l	�q �	%� �� ?@����  	 $ � ��3�A��D� %�  �� �	6 %� ���9 65 ��7 ?�F �2�3�� �!%��.   ��:�� �H���6G� @	� �%w �2!	��>��) A�%� ��(V� 	 $8  $G� �� %� ��� H�FA��� �2!	 �O V������� )�b��%	�X V� r9 �2�. G�V��	% ��� H�F�O9 Z���	% $ ���9 ?@� p6 %� � ��� �O  	 $ � $ �H��B$%��	� 	%9 @�? % �2F 8��� nO�. � ��5 Z�� �%w %� �� �`��	% $ ���9 �>��) ?@� �O� (V� 	 $8 �F G� �B? @	� �G	 G� 	 $ � �G	 )�	6 %� � �� � ��� H�F�O9 	%9 ��7 nH ?@� �O�.   %�A��D�  V�>����  G� �%w �\Z ��G	\��% �1 ��. �6 A��      �\��%1                  ��� = ∑ ���
�
�	
  

� :��� H�F �\Z V�>������ ?@� 9	% �� $ ��� �Z�� 9�O) 
�� :��� H�F �G	 A;3� �� ?@� �O 9	% �� $ ����Z�� 9�O  TH �G	��2��) n :?@� �� =��O  	MWD : 
�G2� V�>���� ��� H�F �\Z $G� �� �O d3a ��������� �� ���. �� ��%�;�  ��8�� �] �OMWD  ��� ����� A��:a  ��2�j�� G� 9%� ��B ��� H�F�O �%��. G� T;Z C���� ��8��	T����9�O 9%��6) �������2� $��� ���@%�� �2�% �6 �2�G6 o�2� �O ��%��  (%� c�B ����a� r\� %� � )&  Moghadam 009Valizadeh, 2.(  
�G2� G� �����<� �2ba G� �B $��� ������� �O 9%� ��B ��8�� �3���� %2[����� H�F9�O %� �=@�\� �%2� Y���� A���9�O  �� Y�Z %	��� Y�Z �%2�)��%��  �2�G6 G�t  �3���� 9��� 	 T��3�W��9�O ���7	�  �O %�����2�G6 G� t A'! $ � )  � $��'���& a Bihamt Zare chahouki, 2008.( ��8��T����	 9%��6 9�O C�� o�2�%�8I� SPSS  �53�24 . � C����   �����   �=@�\� ���� �����(��)  ����F�� A�=X	 E�F %�  G� ?��O��\��9�O  ��%�� �%2� %� �	 !2  $ � �t�%� .A��      
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��� ������26  $%���4 909    I)
$2-  �� N�� -��<��� �9.0&+&'�� L��J&O�@A�B� >#+�?� ��&�  ��\�� A���  W��(cm)  A:3���� $%���  1 2 3 4 5 �	���_��� Y�Z 0-20  3cgr 3vcgr 3cgr 3cgr 3vcgr 20-40  3mgr 3mgr 3cgr 3mgr 3cgr Y�Z %	��� 0-20  2mgr 2mgr 2cgr 3mgr 3mgr 20-40  2mgr 2mgr 2mgr 2mgr 2mgr ^��%�D] Y�Z 0-20  3cgr 3cgr 3cgr 2vcgr 3mgr 20-40  2cgr 3msbk 2cgr 3msbk 2mgr Y�Z %	��� 0-20  3cgr 3cgr 3cgr 3cgr 3mgr 20-40  2cgr 2msbk 2cgr 3fsbk 2mgr �����7 Y�Z 0-20  3cgr 3vcgr 3cgr 3cgr 3cgr 20-40  1cgr 3msbk 3cabk 2mgr 1cgr Y�Z %	��� 0-20  1cgr 2mgr 2cgr 3cgr 1mgr 20-40  1cgr 3msbk 2cabk 2fgr 1mgr �`�$	��� Y�Z 0-20  3cgr 3mgr 3mgr 3vcgr 3cgr 20-40  3cabk 2fgr 3msbk 2cgr 3csbk Y�Z %	��� 0-20  3cgr 2mgr 3cgr 3cgr 3cgr 20-40  3cabk 2fgr 2csbk 2cgr 2csbk A�=�2� : :����F�� �>�I��1 -  )s�=X2-  )o�2��3 -  .92ZB :��� H�F $G� �� :vc-  )A�%� ���Fc -  )A�%�m -  )o�2��f -  )8�%vf -  .8�% ���FC T:� :  :����F��gr-  )9	�Habk-  �;=:�	�G��%�� )sbk- .��	�G �	 � �;=:�   ��%�� �� �!2� �� G� ?��O %� $ � C���� 9�O W<��� W�� V��_�O 	 ���=@�\�)�q���� 9�O  9%� ��B V�>���� $G�� ��� H�F ��8�� V����H V�� �O15/1 �������  V������ ��  ��8��52/4 ������ ��� TZ� a 	 �hH� a i��@ G� �H  ��� $��� ��2� �O V������ �����7 ��\�� Y�Z TF�� �	� W�� %���� H�F 9%� ��B ��8�� C	� W�� %� 	 �O%	���  ��\�� Y�Z ��� H�F 9%� ��B ��8�� V����H �����7. � $ O��� �O  c���� �� N5��  �H �H��� H�F �\Z ��G	 V�>���� W�� %� �O.A�� $�2� ����� �%�2� ����� %� C	� W�� �� A;3� �	�  %� �W�� �3��� 	 TF�� V�� ��%�� �%2� 9�O%	���  8�� Y�Z $��� �%�2� ����� %� �H  � $ O���A� � 9�O %� $ �6  �� A;3� �% 9��j�� ������ Y�Z TF��%	���  ���� Y�Z �� . O��3���� V�>���� ��� H�F 9%� ��B ��8�� TF�� %� �O  	%	��� W�� %� 	 Y�Z �H  � C���� �=@�\� �%2� 9�O  �	 ! %� �6 �(PF3 .A�� $ � �t�%� 
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.�8   I)
$3-  >�.�5� -�P��>��
�� ���
.�8) �1�3���<� �� (@A�B�  >#+�?� ��&� ��S����)± (���#� T��M��  t��'!  20-40 W�� 0-20 W�� A��� ���=@�\� ��\�� 2/69* 2/91±0/26 4/24±0/33 Y�Z �	���_��� 2/63ns 2/12±0/22 3/09±0/33 Y�Z %	��� - 2/57* 2/81* tT��3�  4/41* 2/27±0/31 3/12±0/66 Y�Z ^��%�D] 5/30* 1/99±0/36 2/66±0/29 Y�Z %	��� - 1/50ns 1/41ns tT��3�  4/90* 2/14±0/32 4/52±2/0 Y�Z �����7 5/08* 1/15±0/58 3/71±0/20 Y�Z %	��� - 1/37ns 5/16** tT��3�  3/16** 2/32±0/17 4/10±0/22 Y�Z �`� $�	�� 10/03** 2/32±0/33 3/88±0/44 Y�Z %	��� - 0/04ns 0/38ns tT��3�  ** :���>�� 	�'� �=��%�� %� r\� ����a� ?�  (%�) * :���>�� 	�'� �=��%�� %� r\� ����a� c�B  (%� 	 ns: �>���� C � 	�'� ��=�%�� V�� $	�7A��O.    �_��� ��\�� %� �	���2�G6 G� T(�a c���� W;< t ��2��9�O �'!�  �	 !)3 ( $ O������2� �H �D�� �� %��A � Y�Z�V ��	� W� �B i��@ G� C	� W�� 	�%� 9 ��� H�F�O ��=� 	�'�%��6 %��9  ( (%� c�B r\�) �2!	@	 y�%���  %� ��� �� �	� W�� )Y�Z %	��� AC	� W�� �FE %��6 	�'�9 ��=�%��9 .�%� � �_�O� V� %����� ��\�� V� �2�G6 ct ��2��9�O T��3� ���9 �O?�  G�W���O ���� 	� V� 	 Y�Z A  Y�Z %	����� 	�'� �2!	 �>����=�%�� %��69 G�  i��@ �B�%� 9 �FH���  c�B r\� %�  .A�� ^��%�D] ��\�� %����9 �� 	� �O� Y�Z %	��� 	 Y�Z A �2�G6 c����t ��2��9�O  ��'!  V�� W�� 	��� �>�� 	�'�%��69 ��=�9%��  r\� %� ����a�  (%� c�B  9%� ��B i��@ G���� H�F�OA�.  c���� �H �@�a %� �2�G6 G� T(�a t T��3�  %� �%2���!� �R�9 ��B �� Y�Z 9%� ��� H�F�O  lP�F���=�%�� %��69  �%�O %�?�  W�� 	� G�  ������� O�  �	 !)3(.  %� �%2������7 ��\��  	� �O 9��� ��� Y�Z %	��� 	 Y�Z A����c �2�G6 t ��2��9�O ��'!  9��� 9%� ��B �3������� H�F�O V�� %� W�� 	� 	�'� )%��69 ��=� 9%�� �% r\� %� ����a�  (%� c�B ������ O�.  %���V ��\��  �2�G6 c����t  T��3��B�%� 9 �FH V�� �	� W�� ��� 	� Y�Z %	��� 	 Y�Z  	�'�%��69 ��=��% 9%��  r\� %�  ����a�?� �� ���� O�)  	�'� �@	%��69 ��=�9%��  %�  �%2��B�%� 9 �FH ���  C	� W���� VA���9�O  %	��� 	 Y�Z  Y�Z $ O�������2�.  ��\�� %�$	����`� �2�G6 c���� t ��2��9�O  ��'! C	� 	 �	� W�� V�� 	 TF�� ��\�� 	� �O %� %	���  Y�Z 	�'���=�%�� %��69  �%r\� %� ����a�  ?�   (%� i��@ G��� ���� ��� H�F 9%� ��B�@	  O�  ������  �2�G6t T��3�) ��!�9  ��Ru� Y�Z��=�%�� %��69  9%� ��B %� ��� H�F�O %�  W�� 	� �OV�� ��\�� ���� � A��.    !�   ����2� ����  9%� ��B �� �X�%� 9��%�H 	 A��� � ��� H�F�O . �%�M7��Ru� E�F ����F�� A�=X	 �2;D� 	 



 ���� �����  �! ����� ������ 	 
��� ������26  $%���4 911   9�O ���B V�@	�  ����� G� T(�a9��%�H9�O  %� s��5� � 	 E�F �:�8�I A�'�H Q5�� $z�	��� H�F�O  ����F�� 	  $ �� E�F���2� )2013b et al.,i eReza.( n�3��9 ��  �\Z ��G	 V�>���� ������ ��� H�F 9%� ��B ������ |2\� d3a �� �6������� 9%� ��B ������ |2\� T���)  %��3�  G� ���H)  � �5/0 V��)  � � )(5/0  ��1 V��) o�2�� )(1  ��2 V��) nH )(2  ��5/2 	 ( G� �����) ~�O5/2�� ( ��� )i, 1999abbas Haj.(  V�>���� �3���� c���� �� �!2� �� ��� H�F �\Z ��G	 �	 ! %� �H �O2  |2\� A�� $ �6E�F %�  � � 	  � � %��3� ������ �%2� W<��� 9�O %� )��� H�F 9%� ��B o�2�� r\� �@	  �� $ O��� �=@�\� �����7 	 ^��%�D] ��\�� Y�Z �%�F ��a�� C	� W��%� A� . ���7 E�F $�	 �� %� ��%�� �%2� W<��� �>�� 9�O 	 nH ������ |2\� 8�]��. ��2�  A��:a ��� V�� A�'�H G�  �:�8�I 9j��E�F9�O l�( �=��� �%�� Y�Z ����� G� �[� o���� �6 9�O ���B 	 d���� �O��7 Q�2B %2va �H %� �% 9 ��3��%2� �2!2� ����F�� T�:�� .A�� $�%	6  �=@�\� %� $ � $ O���  O�2����(� � �	 !)1 8�� (  %2va �>��������F�����O  ���=�2��>�I��� 	 $G� �� ) m2  d������ ����   ��u� �% �O�>����G6 � O��� c���� �H �� ��H.  ��� H�F 9%� ��B ��%�� c���� %� C	� 	 �	� W�� V�� �O ��O  ���7%�D] W<����%2� A��� %� 	 ��%�� 	 Y�Z 9�O Y�Z ��e  
��� Y�Z ��e A��� G� ��e�_����	��  	�'� ��=���� H�F 9%� ��B i��@ G� �% 9%�� .��� ����  	�'� ��=���� H�F 9%� ��B %� %���� C	� 	 �	� W�� V�� �O  ��2�  G� �����2!	 )E�F ��\� ��j %� �@6 ��2�  �=�2� n�3��9�O  A�@�=I 	 ���% s��5�n3���7%�9�O   ��� E�F  ������ c���� �HSix ��%�:�O 	 )2001(y Abule  	 ) ��%�:�O2005( 	 ieReza ) ��%�:�O 	a-2013 %� 8�� (  ����G V��23�O  �=@�\� V�� G� T(�a c���� ���� ����.  %� A���  
��� Y�Z ��e�_����	�� �2!	 �� 	�'� �:�g2@2I��  �=@�\� W�� 	� �O %� ��%�� �%2� A'( %� $ �)  lP�F� 9%��6 i��@ ����=�9%��  %�W��9�O  �� $ O��� s��5�  �% A�� �H����2� �\��� o���� %� d���� ?�g2@2H� ��2� 	 A��� V�� �� nH�a  E�F 9j�� A��� V�� A3��� �2F ��	%� ��a� 	 x'a %�.  �=@�\� %� E�F 9g2@2I�� $	��� ��\���`�  lP�F� �23�� ���f� m2� %�  �!%� 	�=�2��>�I�� ����F��  ���� �%�� O� G� . �>�� 92�  %� ��� H�F 9%� ��BW��9�O �5�s�  V�� %� ��\�� 	�'� 8�� ��=�%��  ����%�B V�� �% r\� %� ����a�  (%� ?� �� �����H  O�  lP�F� V��j�� ����a� �� �� �>����  ��2�9j�� �R� �\��� o���� 	 ���:� A�=Z2�  ����O  %� �2!2� �@6 $��� 	 A�2<% ��8��W��9�O  s��5�E�F9�O  9%� ��B �� 
��� V����� H�F�O . ��� V����D� T��2� �RS� �� T:�9��7 9%� ��B ��� H�F�O) ��2� �@6 �� ���� �H V�� ��2� �@6 ���>�O %� T�:�� ��� H�F �RS�  ��3O �H ��=I  ���� 	 A�@�=I �D�6 G� ��2!2� $ �G E�F ���]�� ����>.  ��;@��]�O Q�2B �O��7 o���� 9��D� �����  ���) ��2� �@6 9����� �� E�F �I�X� ���2� �H d;� Q��8I� 9%� ��B ��� H�F�O $ � 	 G� ��2� 9%� ��B ���� E�F 8�� �� A�@�=I ���% �>�3� �%�� �H ���% ��O��7 �� r���� �;�H�� ����jg �%w �% �� nO  �2�B �� �O�)  V������� �% 	 �=�2� ���% ��O��7 8�� d;� ��P��� � $�2� E�F 	 ����� ��� H�F �����7.   %� Y�Z �R� ��%��E�F9�O  
���� ��\���G 	 ��\� �%2�  ��%����� ����  %� �=@�\� �%2� W�� 	� �O %� �H  
����_����	��  	�'� �����7 
��� ��\� E�F 	 ��=� �� Y�Z 9%��Z�� 9�O ���B �[� G� 9%����� H�F�O ��� 9��!� �H A�� �@�a %� V�� .�%�� �2!	 %� Y�Z ��  
���� �����2!	 �� �R����O �H  A�=X	 ����� H�F�O  ����� 	  $ �� E�F ����F�� �:�g2@2I�� �=@�\� %����2� ��� �R� ��=�9%��  A�=X	 ���f� ����� H�F�O ���� � .A�� V����D� A��� � ����H A�� %2�H�I Y�Z) � 	 C�� 9��]u ��R �� 	 �O��7 Q�2B 9	% �� �6 d;�9%� ��B ����f� �6 ��� H�F�O �� ���.  E�F ���H p2H >@ 	 C�� 9��]��� H�F	�:�� T�:�� d!2� E�F 9%� ��B QO�H 	 �O �� �3���� ����� �H C�� 9��] �>�� �!2� T��Z �R� .�2�
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.�8   ���] %2( �� Y�Z �%�F 	 TF�� �O��7 Q�2B�� d��5� d;� �2F �H A�� �O��7 Q�2B QO�H  �������F�� ��� H�F 9%� ��B 	�� �O.���7  G���2�  A����� ���7�� ��;�j � � nH d!2� C�� o�2� �O��7 Q�2B�� E�F �� E�F �@6 $��� ��2�� $ ��� 	T�@�  �6 }��� ��� H�F 9%� ��B QO�H�� �O�2��� .9%2< c���� �H ������ Fullen 	 Booth )2006(y Lynch 	 Bragg )1985 	 (Marques  	) ��%�:�O2009�6 ( � �%u  �� �� �H. 9����� �O��7 A��O� T��Z �D!2� %� 
�G2� $G� �� ��� H�F�O  �%��. G� $�7 �� )�:�8�I �2!	 9����� �O��7 G� 9	��� �%2F�� ��\Z ��%�� �� r\� E�F ����H 	 �R�9�O p�5� J� ��G 	 p	w � � %�:� l�� �% T� =� 	 G� V�� W��< �� �;R ��� H�F9�O E�F ?�H �� �H )r, 2014Heydarpou& Mahmoodabaddi  .(G� $�7 �� )������� ��8�� ��2� �@6 	 ����9� �O��7 d!2� ��G6 � � ��B)�O �%�H�� �;�H�� �:��2O 	 �OgP��2� ���2� �H %� �>��2�B �%w E�F �� �>� :� Q�� ��;h� �%��. G� $�7 �� �:�g2@2�� %2va ��2� )�@6 A�@�=I p	�:���O )Th� �%�Z�O() A�%� ��%� ��! )Th� C�H9�O �H�F (�% ?���� �� �H �H ����� �6 Q��8I� 9%� ��B ��� H�F A�� )Lai, 2009& Canqui -Blanco.( %� V�� �%2� Tejada 	 ��%�:�O )2006( ����  ���H �H $��� �@6 ����2�� ?� T��� ������ )$ ��H %� 9%	��O �%w 9��� T�:�� ��� H�F�O9 C	��� 9%	�X  ��3O. � %�� V�%2� Levy �O 	:) ��%�2003 (���� H  ���H ��7�  �% %� �� �8I�� Q�� O �� ) ���@� A:���:� � 	�>����G	 V�  �\Z �FH ��� ��Ru� ���%�M7 .Kristiansen �O 	:) ��%�2006()   ���� ����H�8I� �� �� )�% % �� Q8!� ��� H�F9�O �B� %� H G� ���?� ���� H 	 QO���� H�F9�O �B�� %� � 	� G� ��� ������� �8I�� Q� .AI�Tayel �O 	:) ��%�2010 ���� (   ����H�B ��%� 9 ��� H�F�O � 	���B ��8H=��� )�% Q��  G� @6 ��2��� O )�@� A:���:�  � pM! A;3� 	� �� 	 $�2� n �8I�� Q � pM! A;3���B )n�%� 9 ��� H�F�O H QO� �� ��� .Fayos-Boix �O 	:) ��%�2001  ���� ���� (H ��Z	� @6 $��� %� ��� H�B  ���  (%� c�B G� ����%� 9 ��� H�F�O � ���G ��8���9  A��Ru��� H ����H3���F nE .A��   �� Y�Z �]�7� ����� � 9�O%�:O�% G� �:� ��2��9���  $ � �I�=� 
���� A�'�H 	 A�P� x'a 	 ��a����  �!2� ��  $%�2�O n�3��2H� ��2� �:�`�H �����   �!2� ��:� V�� �� ��2��R %2�H�I ?� 9	% �� %2�H�I V� �] C�2� �R� �H A���� � �� G	�� 9����� A=�	 	 �� ����. V��G�	%  ��!2� %� �R�9�O  9%� ��B �� Y�Z��� H�F�O)  �=�2� 	 ����F��)Y�Z ��q�'a 	 ����� � L	% %��H %� E�F �:�8�I A�'�H A�=Z2� �% 	�'�� �\��� o���� 	 ����I��f! s��5� 9�O  8�����  �!2� �%2�  T�� �� ��� %��ZA�=X	9�O  $ O���  %� $ ��%2�  9%� ��B A�=X	��� H�F�O  ����F�� �=�2� 	 s��5� �a�2� %� E�F �Z nH �R� G� ���� �H 9%� ��B �� Y ��� H�F�O �%��) �2� N5��. E�F %2�H�I 9G�� �� n��Z�  	�T���  ��� 	 A�2<%�7z�	9�O  A�� �% E�F s��5�  %��Z �2F ��Ru��� O� )2011 ,.let al Buo.(  A�2<%  G� �:���(�V���  9%� ��B �� �RS� T��2���� H�F�O �� ��� )1996 t al.,e eLave .( A�=Z2� �� �!2� ��  
��� 	� ����I��f!�_����	��  �� �:��8� T�@� �� �����7 	�� 	 �2O %� �2!2� A�2<% %8F 9��%� E�F A�2<% �6 
;��� V�� �H $�2� j�� �>�� $ � �=@�\� 
��� 	� �� A;3� �2F � �� �]��e �] 	 n���3� %2<W��< G� n���3� �� �R�  Q�2B ����F�� A�=X	 �� �O��7  %� 	 ����M7 A;h� �R� E�F.A�� $�2�� ����� E�F 9��� �% 9��D� o���� Y�Z %��H ��� ����Z� T��� G�  	 ������ o���� ��%	6 �2!2� W��< G� %�:� p	w $ ��H�	 ��V���  Q��8I� %� �O%2�H�I  9%� ��B��� H�F�O �� ��� )2201 et al.,g Enhen.(  	 ^��%�D] ��\�� %�$	����`�  ?�F 	 ��� 9�2O G	�� �=�2� G� �>�I����� H�F�O �� A=���� 	 $�%	6 T���D�6  �% 9%� ��B V���B |2\� %� ��� H�F  �>����%��  Y�Z Q�� 	 nH �%��%�� $�2�� A�� T��2� G� �>�� �:� �O��7 Q�2B .  �\����� ���  9%� ��B n��Z� G� 9��MB��Ru� V�X �H ��� H�F�O  %��Z ��Ru� A�� �%�� O�. ��279�O  �O��7
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��� ������26  $%���4 913    ����2� W��< G� s��5� ����O  ����� )���% n�3��  G� T(�a �O��7 9����� )���%�D�6  m2� 	n3���7%�9�O 98H�F %�7G��  �� $ ��D�6  9%� ��B ��8�� 9	% �� ��� H�F�O �RS�  ��3O ), 2002& Chapin Eviner (.  �� �7 Q�2B m2� �� �!2� �=@�\� �%2� 
���� %� ���3� �O� ����2�  �B Y�Z A��� � �� ?�H %� %2�H�I V�� Q�� ��  .����_��� ��\�� %���2� �O��7 Q�2B �����7 	 �	�� 9� �� o���� j�� �O��7 9����� 8�� 	 $���37 ���% n�3�� T�@����D�9�  9%� ��B Q��8I� 9��� �%��� H�F�O   � B$�%	6  	 23�O �Z �� A��� �� E�F A�'�H Q��8I� 	 Aq�'a Y  9����� Q�B��I% A��.  %� 
��� A�� �� ^��%�D] n��Z� )��� �� �;5� 	 ����  �% $%	� �2< )H$�2� $��2 �� 	@�� T  d@�e Q�2B���7�O $�2� s�=X ���% n�3��  ��8�� 	 �� �I�X� E�F �� �H �@6 $��� �O��7 Q�2B G� ���H �2� ��2�A�� 9�) V��G�	%  �O��7 Q�2B �� �a�2� V�� Y�Z  Q�� s�=X��=�9%��  �% 9%� ��B Q��8I� %���� H�F�O .�%� �  Q�2B 7�O��) ����F�� �FE �% �� T�@� G2��
 ��2� @6� G� �<�W ��;�j 	 A�7�� %��� 7���O� 	 ����� O��%  HV�� %��� A�� ��Ru� %��Z �� O� )et Fattet 2011 al.,.(Carpenter  	 Chong )2010 (����  ���� H� �8I��Q Q�2B 7�O�� 	 HV�� @6� �FE �:� G� V����D� �IH�O%2�9 V��=�$ ��H �B�%� 9 �FH���  A�� .Liu 	 �O:��%� )2005 (����  ����  �H����� Q�2B 7�O�� %� �FE) �B�%� 9 �FH���  	 HV�� @6� �FE �% �8I��Q �� O�.  %� ������ �� ��2�� ���%�� ��R� ���O��7 ��� C�I9�O 	%��� s��5� �� �7z�	9�O �F r\�E  
���� %� ����`���� %�BE ��� ���3�7)   � N5���H� ��2�9��O  �� A;3�C�I9�O ���> �B�%� 9 r\� �FE �% ����� �8I��Q $��� A�� �H ����c ��V ����W �� c���� W���� �X�a A���\� �%��. V��_�O habib Kavandi 	 ��%�:�O )2014( ��8 ��V m2X2� �%  ��u� $��H 	 ���� �� ��H  �H�:@9�O 7�O��  ��2� � ��7 $����O ���� �%��9 A����Z ��j��9 9��� %� ��B9) ��MBw2'�9 	 �F�] ��2� ���Me  ��3O.   n��Z�����?�F  A��� %�$	����`�  Q�2B �� $ � }��� �2F nH��� QO�H 	  ��� %��%2F�� 9���H nH��� G� �O��7 Q�� G� A;h��O��7 Q�2B 9��� x'a  9%� ��B��� H�F�O A�� ����H) �������� V�� V: �6 Aq�'a 	 Y�Z %	�X �� �� ��Hu  �%��.  �[� G� �O��7 Q�2B m2�d������2�  9���  G� 8�� C�� ��Mf�V����D� T���9�O  E�F d��5� %� T�F�  
������ ��� . %� �O��7 Q�2B n���3���e Q�� ��:� V�� ����F�� �=�2� 	 ��� H�F 9%� ��B��T�@�  C�� T����9���  %� ���� 	 ��Mf���:�9�O  �6 9�O ���B 	 s��5� ����O  ���� �% E�F � � p2H >@�� O� . Q�2B �H �=���� %�  ��� �] A�@2;�� �O��79���  o���� ���� �� �%� � C�� ��Mf� �(�� V�� %� C�� %2va 9��� �\��� d���� �� A3�� �� C�� 9��] �\F �25��2F lMa ��2����(�V��� d��5�$ ��H9�O �=�;< 
���� �(���B �2;D� )�%� 9 ��� H�F�O � %�[��� G� %	��.A3 ���%�;�� 7 Q�2B�O��  ��  m2� �OH  ��� ��� ��2�  d;��8I���B Q�%� 9 �FH ��� @	 )���7� O�7� f� �Z	����� %� ��H7 d�O��  A�� �� 7��%25�2F ��O�E  A�� Y�Z l� O� G�H��!� �� �9  Y�Z e %2( �����3���n �8I��7 Q�2B Q�O�� ��	 $ � �3 �H'�I A�8�:� �FE �����%� 8� �� ���.  A��D� %�)  c���� �� �������I��9�O  ��������� � Y�Z �� E�F �:�8�I A�'�H Q��8I� 9�O%�:O�% G� �:� ��2�� �I�=� 
�������2�.  G� T(�a $ ��H8����� ��:� V�� W���� nH�a ��\�� �� �H A�� Y�Z $���O T��2� ���� �� �!2��� ��� %� �:�g2@2H� 	 �\��� o���� �H �a�2� %� . ��3O ���D� A�=X	) ��	 % �2F A;h� �R� Y�Z ?� %� � 8I� 9%� ��B Q����� H�F�O	 ����F�� A�=X	 �2;D� )  �@	 ���  O�2F ���� E�F �:�8�I A�'�H�7�  T��2� ����  ��\�� �� nH�a ����O  �O��7 Q�2B 	 n��Z�A��	 �����O  Y�Z A;h� Q�� ��8�� G�  ���� ����� $���O �� ��\�� 9��� �% . �  O�2F ����H%� ��V �%2� CP�� ���2�  �H��2�j�� �B�%� 9 l O �D���  ����A �FE $�2�) G���  �] �O �B ��� H�F���%�  ���   �=�2� ����F�����I���  	2Z9�� 
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.�8  � %� 	 �2�  O�2F�V >�3;�O 	 �=�2� G� MI��� %2(� j���� � �H  �%��%2F���V 2D� �� ���� �2F�� � 	 ��D��8 Fw�$�  E�F %� p6 ��D� ������ 	���2� ) et al.,Tiplittgr 1968.( �2F �� ���G9 �R� �2F9 %� � ��� H�F ���  �:�� �� �R� ��3���  .A��O%2�H�I V����������  ���2 ��V ��27 ���� H�� {Ph� �H �Z� %��n  ?�F ���� �_�6 H� %� ��\�� $	����`� $ O��� ���2�) � ���G %M7 �����8 8���� $��� @6� �8I��Q B��  �� �H  $��� QO�H �� ���� ���G %M7 �B6@� � %��V �Z��n $ �) �� %���� � ��2������ @	� �%w $ ��H�� G� ��V ���	% :�� ��� H�F 	�T ����2� �� � G����8 �B�%� 9 ��� H�F�O9  ����H �2!2����2�.  ��;@��]�V ���� A5� o �Z� %��n  ���	 ������ �� 8�� ��2� 	%9  O�. @	� �Z� %��n ��� p2<���o 	% �:=�9 �� O�  ���G %M7 	��	�$z  �7� �8I� ���7 Q�2B Q�O�� )�2�� $���O ��� H�F�O  �% �=�2� ���I��� �� �H. � �� �!2� ����:�B ��%� 9 ��� H�F�O  %� n�3��2H��O �:�  G�NF��9�O  nD��H'� �FE  $�2�H� �� ��2� 3� �2;D� ���%�9 (2bF G���F �E  ���� MBw2'���9 )H�\� ��� QO�� 	  d!2�H���I QO�� Q �6� .���7  ����H%2< ��(2� ���2� T;Z G� ����� Y�Z %� �a�2� s��5� ����G%�9�O ��@	� G� o���� �\��� ��T��  �6 �� ���8�O �� ����� Y�Z) ����� �aP(� 	 a����� ���>  ���� H��B�2� 	 ��B%M�� 9��� �2;D� A�=X	 
����  C���� �2�. %� %2( ����� Y�Z �� $���O ���� ����� �aP(� �%��  �� l O �D��� �8I��Q �B�%� 9 ��� H�F�O �� ����� Q�� G� Q�B �� m2Z	 ���2�B 	 c���� A;h� �6 $ ��  O�2F  �.  V������� ����2� ���� ��H  �H%��F�� 	 ��:��� n�3��2H�9�O �=�;< �� A�M7 ���G 	 �� �!2� �� l� O� ����� � ���f� �� �H 	 %��F�� 	 ��:��� n�3��2H� �� �R� A�@�=I9�O ����� � 	 �\��� %�]� ���f� ���2� 	 9��� �B ���� �� ��Ru� $2�� A��� � 	 p�5��� L	%9�O ��D� ����� � Q��B %��F�� 	 ��:��� n�3��2H� %	�X9 �� �[� �� �%. "���� ��#��� ��� 
− Abule, E., Snyman, H. A. and Smit, G. N., 2005. The influence of woody plants and livestock grazing on grass species composition, yield and soil nutrients in the Middle Awash Valley of Ethiopia. Journal of Arid Environment, 60: 343–358. 
− Amezketa, E., 1999. Soil aggregate stability: A review.Journal of Sustain Agriculture, 14: 83-151. 
− Anynomous., 2014. Kellogg soil survey laboratory methods manual. USDA. Soil Conservation Service. Soil Survey. investigation report government. Print. Office, Washington, D.C. USA. 
− Arshad, M. A. and Coen, G. M., 1992. Characteristics of soil quality: physical and chemical criteria. American Journal of Alternative agriculture, 7: 25-31. 
− Barzgar, A. A., 2004. Soil physics principle. Second publication, Shahid Chmaran University publication, 239 p. 
− Bihamta, M. R. and Zare chahuki, M. A., 2008. Principles of Statistics of Natural Resources. Tehran University Publication. 300p. 
− Blanco-Canqui, H. and Lal, R., 2009. Corn strover removal for expanded uses reduces soil fertility and structural stability, soil science society of America Journal, 73 (2): 418-426. 
− Boix-Fayos, C., Calvo-Cases, A., Imeson, A. C. and Soriano-Soto, M. D., 2001. Influence of soil properties on the aggregation of some Mediterranean soils and the use of aggregate size and stability as land degradation indicators. Journal of Catena, 44: 47-67. 
− Buol, S. W., Southard, R. J., Graham, R. C. and McDaniel, P. A., 2011. Soil Genesis and Classification, Sixth Edition. John Wiley & Sons, 436 p. 
− Carpenter, D. R. and Chong, G. W., 2010. Patterns in the aggregate stability of Mancos Shale derived soils. Journal of Catena, 80: 65-73. 
− Enheng, W., Richard, M. C., Xiangwei, C.H. and Daigh, A., 2012. Effects of moisture condition and freeze/thaw cycles on surface soil aggregate size distribution and stability. Canadian Journal of Soil Science, 92(3): 529-536. 
− Eviner, V. T. and Chapin. F. S., 2002. The influence of plant species, fertilization and elevated CO2 on soil aggregate stability. Journal of Plant and Soil, 246(2): 211-219. 
− Fattet, M., Fu, Y., Ghestem, M., Ma, W., Foulonneau, M., Nespoulous, J., Bissonnais, Y. L. and Stokes, A., 2011. Effects of vegetation type on soil resistance to erosion: Relationship between aggregate stability 



 ���� �����  �! ����� ������ 	 
��� ������26  $%���4 915   and shear strength. Journal of Catena, 87: 60-69. 
− Fullen, M. A. and Booth, C. A., 2006. Grass ley set-aside and soil organic matter dynamics on sandy soils in Shropshire, UK, Earth Surf. Process. Landforms, 31: 570-578. 
− Habibian, M. R. and Salehpour, A., 2016. Impacts of grazing management on some soil physical and chemical characteristics in semi-steppe rangelands. Iranian Journal of Range and Desert Research, 23 (2): 311-321. 
− Haj abbasi, M. A., Besalatpour, A. and Mellali, A. R., 2007. Effect of rageland change to agriculture on some soil chemical and physical characteristics in south and east south Esfahan. Journal of Agricultural and Natural Resources Science and Technology, 42: 525-534. 
− Haj abbasi, M. A., 1999. Method and Guidelines for Assessing Sustainable Use of Soil Water Resources in the Tropics Firdausi University of Mashhad Publication, 56 p. 
− Herrick, J. E., Whitford, W. G., De Soyza, A. G., Van Zee, J. W., Havstad, K. M., Seybold, C. A. and Walton, M., 2001. Field soil aggregate stability kit for quality and rangeland health evaluations, Journal of Catena, 44: 27-35. 
− Jeddi, K. and Chaieb, M., 2010. Changes in soil properties and vegetation following livestock grazing exclusion in degraded arid environment of south Tunisia.Journal of Flora, 205: 184-189. 
− Kavandi Habib, R., Heshmati, G.H. and Siroosi, H., 2014. Comparison of Ecological Patche's Potentials and Functions in Rangeland Ecosystems (Case Study: Qahavand Rangelands, Hamedan province, Iran). Journal of Rangeland Science, 4(3): 234-244. 
− Kay, B. D., 2000. Soil Structure, in Hand book of Soil Science. CRC Press, E.M. Sumner, Ed. USA: F.I., Boca Raton. 562p. 
− Kristiansen, S. M., Schjønning, P., Thomsen, I. K., Olesen, J. E., Kristensen, K. and Christensen, B. T., 2006. Similarity of differently sized macro-aggregates in arable soils of different texture. Journal of Geoderma, 137: 147-154. 
− Lavee, H., Sarah, P. and Imeson, A. C., 1996. Aggregate stability dynamics as affected by soil temperature and moisture regimes. Geografiska Annaler. Series A.Journal of Physical Geography, 78(1): 73-82. 
− Levy, G. J., Mamedov, A. I. and Goldstein, D., 2003. Sodicity and water quality effects on slaking of aggregates from semi-arid soils. Journal of Soil Science, 168: 552-562. 
− Liu, A., Ma, B. L. and Bomke, A. A., 2005. Effects of cover crops on soil aggregate stability, total organic carbon and polysaccharides. Soil Science Society of America Journal, 69: 2041-2048. 

− Lynch, J. M. and Bragg, E., 1985. Microorganisms and aggregate stability. Journal of Advanceed Soil Science, 2: 133-171. 
− Mahmoodabaddi, M. and Heydarpour, E., 2014. Sequestration of organic carbon influenced by the application of straw residue and farmyard manure in two different soils. Journal of International Agrophysics, 28 (2), 169-176. 
− Marques, M. J., Garcia-Munoz, S., Munoz - Organero, G. and Bienes, R., 2009. Soil conservation beneath grass cover in hillside vineyards under Mediterranean climatic conditions (Madrid, Spain). Journal of Land Degradation and Development, 21(2): 122-131. 
− Mesdaghi, M., 2005. Plant Ecology. Mashhad jehad daneshgahi publication, 187 p. 
− Mirzaali, A, Mesdaghi, M. and Erfan nezhad, R., 2006. The effect of grazing on rangeland vegetation and soil salinization Gomishan in Golestan province. Journal of Agriculture and Natural Resources, 13(2): 194-202. 
− Nael, M., Khademi, H. and Haj abbasi, M. A., 2004. Response of soil quality indicators and their spatial variability to land degradation in central Iran. Department of Soil Science, College of Agriculture, Isfahan University of Technology, Isfahan, Iran Applied Soil Ecology, 27:221–232. 
− Niknahad Gharmakher, H. and Maramayi, M., 2011. Effects of land use changes on soil characteristics (case study: Kachik). Journal of Soil and Sustainable Management, 1(2): 81-96. 
− Niknahad Gharmakher, H., Aghtabye, A. and Akbarlou, M. 2018. Effects of grazing exclusure on some soil properties, erodibility and carbon sequestration (Case study: Bozdaghin rangelands, North Khorasan, Iran). Iranian Journal of Range and Desert Research, 24 (4): 708-718. 
− Rezaei, H., Jafarzadeh, A. A. and Shahbazi, F., 2013-a. Micro morphological observation of land use effect on soil organism’s activity. 4th International scientific conference on: Biosphere reserves-the way to sustainability, Tehran, Iran. 
− Rezaei, H., Jafarzadeh, A. A. and Shahbazi, F., 2013-b. Effect of vegetation on soil micro morphological properties (case study: Karkaj research station). Journal of soil and water scince, 23(1): 83-94. 
− Seybold, C. A. and Herrick, J. E., 2001. Aggregate stability kit for soil quality assessment. Journal of Catena, 44: 37-45. 
− Sheidai Karkaj, E., Akbarlou, M. and Niknahad Gharmakher, H., 2013. Effect of management of 



916   45� 6�  �� ���7% ���
.�8  livestock on the improve soil properties in Chahar Bagh summer rangeland of Golestan province. Journal of Watershed Management Research, 99: 74-83. 
− Sheidai Karkaj, E., Motamedi, J., Aliloo, F. and Siroosi, H., 2016. Effect of grazing management on vegetation properties in summer rangelands of Chahar bagh rangelands. Iranian journal of rangeland and watershed Management, 69 (4): 949-961. 
− Six, J., Paputian, K., Elliot, E. T. and Comb rink, C., 2001. Soil structure and organic matter Distribution of aggregate-size classes and aggregate-associated carbon. Journal of Soil Science, 64: 681-689. 
− Soane, B. D., 1990. The role of organic matter in soil compatibility: a review of some practical aspects. Journal of Soil Tillage Research, 16: 179–201. 
− Tayel, M.Y., Abdel-Hady, M. and Eldardiry, E. I., 2010. Soil structure affected by some soil characteristics. American-Eurasian Journal of Agriculture and Environment Sciences, 7 (6): 705-712. − Tejada, M., Garcia, C., Gonzalez, J. L. and Hernandez, M. T., 2006. Use of organic amendment as a strategy for saline soil remediation: Influence on the physical, chemical and biological properties of soil. Journal of Soil Bioogy and Biochemistry, 38: 1413-1421. 

− Tiplittgr, G. B. D., Vandoren, B. and Schimdt, B. L., 1968. Change in soil aggregate water stability induced by wetting and drying cycles in non-structured soil. Journal of Soil Science, 33: 623–637. 
− Valizadeh, M. and Moghadam, M., 2009. Pilot projects in agriculture. Parivar publication. 451p. 
− Zarekia, S., Arzani, H., Jafari, M. and Zare, N., 2016. Effect of grazing utilization on vegetation and soil properties in steppe rangelands (Case study: Saveh steppe rangelands). Iranian Journal of Range and Desert Research, 22 (4): 745-756. 
− Zhang, Z., Wei, C., Xie D., Gao, M. and Zeng, X., 2008. Effects of land use patterns on soil aggregate stability in Sichuan Basin, China. Particuology, 6:157-166. 



917 Iranian Journal of Range and Desert Research, Vol. 26 No. (4)    The role of exclosure in changing aggregate stability and soil structure of rangelands 
in Golestan province  

E. SheidaiKarkaj1*, H. Rezaei2, H. Niknahad gharmakher3, I. Jafari Footami4 and A.Sharifian4 

 

 status indicating positive role in development of soil structure in all studied areas, however, these results were statistically significant only in the Incheboron and Gommishan area in view   Soil aggregate stability, soil structure, exclosure, Golestan province, rangeland.     Keywords:

1*-Corresponding author, Assistant Professor, Department of Range and Watershed Management, Faculty of Natural Resources, Urmia University, Urmia, Iran, Email: e.sheidai@urmia.ac.ir 2-Assistant Professor, Department of Soil Science and Engineering, Faculty of Agriculture, University of Tabriz, Tabriz, Iran  3-Assistant Professor, Department of Rangeland Management, Gorgan University of Agricultural Sciences and Natural Resources, Gorgan, Iran 4-Ph.D. Student in Rangeland Sciences, Gorgan University of Agricultural Sciences and Natural Resources, Gorgan, Iran   Received: 06/20/2018  Accepted: 02/16/2019 point of soil aggregate stability. The highest value of soil stability was in the first depth (4.52 mm) of Gomishan exclosure site and the lowest one was in the second depth (1.15 mm) in Gomishan grazing site. The final result showed that regardless of positive role of exclosure in promoting the stability of aggregate, factors such as geographic position of rangeland, climate, vegetation type and grazing conditions as the associated factors affecting the stability of aggregate and soil structure should be considered. Abstract       Soil aggregate stability and soil structure considered as the key indicators of range soil health and counted as effective factors in soil erosion control. The present study was carried out to investigate the effect of exclosure on the stability of aggregates and soil structure in four areas of Golestan province including Chaharbagh, Incheboron, Gomishan and Maravetapeh. Soil sampling was carried out from two depths of 0-20 and 20-40 cm by digging profile in random-systematic method along transects in each of exclosure and adjacent sites of quadruple areas. Aggregates stability was measured by the method of wet sieving in the laboratory. The results were analyzed statistically using independent and paired samples t-test for exclosure sites and adjacent exclosure sites as well as two corresponding depths, respectively. In the most of studied sites, the aggregate stability values were higher in the surface soil than the deep soil. The results indicated that the effect of rangeland exclosure on morphological changes and soil 
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 چکیده
 طیشرا جادیا و بذر خواب بر مؤثر عوامل شناخت نیبنابرا ،باشند يم خواب یدارا يعيطب طیشرا در یيدارو اهانيگ بيشتر بذر      

 ایران است و انحصاری( دنایي بادرنجبویه) گياه زرین .باشد يم لازم یيدارو اهانيگ گسترده شتک یبرا آنها يزن جوانه یبرا نهيبه
 گياه زرین بذر خواب شکستن برای ماريت نیثرترؤم افتنی منظور به قيتحق نیا است. نعناعيان خانواده از( انقراض حال در) مهم ياهيگ

شامل  شیآزما یمارهايت .انجام شد ،است آن يعيطب یها عرصه در اياح ای و عيوس سطح در آن زراعت عمده مشکلات از که
 511 و 651 ،965) يکبرليد جياس ،(مارين دو تیاز ا يقيقه و تلفيدق 2و  3 دو زماندر ) %15 سولفوریک اسيد دهي با سمباده، خراش

 درجه 5 یدما در) مرطوب يهمچنين سرماده و (زماني بازه 6 در درصد 4/1 و 6/1) پتاسيم يتراتن ،(ليتر ميلي بر ميکروگرم
 شی. آزماگردیدانجام  ساعت( 49 و 64 يدر دو بازده زمان یجار آبسه با شاهد )یدر مقا (ساعت 96 و 49 ،64 به مدت گراديسانت
 استفاده و سمباده با يده خراش از استفاده تيمارها بين در هک داد نشان آمده بدست جینتا .دیگرد اجرا يتصادف کاملاً طرح کی قالب در
، شاخص ویگور، وزن يزن جوانه، سرعت يزن جوانهبر درصد  درصد یک سطح دررا  داری يمعن اختلاف بيشترین سولفوریک اسيد از

 شیافزا باعث دقيقه دسولفوریک به مدت سهياس ماريته کج نشان داد ینتا .داشتتر و خشک ساقه و وزن تر و خشک ریشه 
 پوسته وجود هک است نیا نشانگر ها یافته جینتا .دیگرد دیگر يمارهایتر یسا و شاهد به نسبت بذرها يزن جوانه زانيم در یدار يمعن

 در جذب محدودیت ایجاد طریق از یا و رویان گسترش از ممانعت طریق از فيزیکي است و مانع یک عنوان به زیاد موسيلاژ و سخت
بذر و  يده خراش مانندمارها ياز ت یسریکن اعمال یبنابرا .کند يم عمل يزن جوانه نندهک محدود عوامل عنوان به گازی تبادلات و آب

 .بخشد يمبهبود اه را ين گیبذر زر يزن جوانه نيبرليج مانند يهورمون یمارهايت
 

 .یکد سولفوري، اسيکاه اندمي، خواب بذر، گیيه دنای: بادرنجبویدیلک یها واژه
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931 Iranian Journal of Range and Desert Research, Vol. 26 No. (4)   The effect of different treatments on breaking seed dormancy and stimulate germination in dragonhead (Dracocephalum kotschyi Boiss.)  M. Hatami1*, M.R. Samadi2 and P. Khanizadeh 2  1*- Corresponding author, Assistant Professor, Department of Medicinal Plants, Faculty of Agriculture and Natural Resources, Arak University, Arak, Iran,Email: m-hatami@araku.ac.ir 2-Graduate M.Sc. Student of Medicinal Plants, Faculty of Agriculture and Natural Resources, Arak University, Arak, Iran  Accepted:02/20/2019  Received:07/01/2018  Abstract         The most of medicinal plants seeds have dormancy under normal conditions, therefore, it is necessary to know the affective factors on seed dormancy and creation optimal conditions for their germination to extensive cultivation of medicinal plants. Dracocephalum kotschyi is an important Iranian endemic herbs which is extinting in the Lamiaceae family. This research was conducted in order to find the most effective treatment to break seed dormancy, which is one of the major problems cultivation on a large scale and rehabilitation in the natural areas. Experimental treatments including of scarification with sand paper, 95% sulfuric acid in 3 and 6 min and their combination, gibberellic acid (125, 250 and 500 µg ml-1), nitrate potassium (% 0.2 and %0.4 in 2 times) and also for moist chilling was at (5°C for 24, 48 and 72 hours) as compare to control (watering in 24 and 48 hours). The experiment was done base on the completely randomized design (CRD). The obtained results indicated that, there was a significant difference (p-value< 0.01) between in treatments of scarification with sand paper and 95% sulfuric acid on germination percentage, germination rate, vigor index, fresh and dry weight of the plumule and radicle. The results showed that sulphuric acid treatment in 3 minutes increased significantly seed germination as compare to control and other treatments. Obtained results represents that the presence of seed hard shell and high mucilage is a physical barrier and acts as a limiting factor in the germination of dragonhead by preventing the spread of embryos or by limiting the absorption of water and gas exchange. So, application of some treatments like scarification and hormonal treatment such as gibberellin could be improved the germination of dragonhead.   Keywords: Dracocephalum kotschyi, seed dormancy, endemic plant, sulfuric acid.     
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1997; wheeler & Corbett, 1989).  % >�8��_ ) �W� :�  �'�9�L2���= j2�h� ���Pn ;:%� ��) �� $6�	 �'( ���_D� )`x5 �5 �_= �	�7 	 j< %� �2���3V� l�a �� ���. 9D�'� �L2��  )%29P� ��2Q5 �Q ��o�� %�� ����� 5�%P� ��o�� :�� �� ���. ��%2?=�� �9 �% � �=�5%P� Q$��)   (%��	�73�V  	 E5�9 %� ��L�>� )l�a  �C2�� $%�2�� )NDF :� =%�� �C2�� $%�2�� 	 (�5�8C2�� )ADF ( �< �8L� E��� ��� )Arzani, 2003 & hErfanzade(. ���= �L2�D� %�  �� 
���� YZ(�D�9 Q��5�� �L2���= 	  j�F��� A�  %� c���� ��2QA� ����� @����) �� %29P� ��2Q � :��=%�Q �2�� �� �l2���Q:��  �����l�� =��m �� D>4� 	) 	 =%� ��7 =�%��  H���. ��� V��f�5 ��2� C2� �  	 �L2�� �XL E�9��7�  �<���: � )$�2�%�� 	 d�%2F�2a= 9D�'�  c����	 ���:��4� �]2? ��� 	� )  ���Pourmoradi & 

Jafari, 2015( .����2��  ��%�� )��p�%�Q:��= 10 �C�� �E�  :�66 VK7 :� ��2Q�2� ��Q��� C�������  %�2� 
���� %� �o��� C�9����'� ��� ���� �9 50 l�_%� :�  (%�  gh� %�  %������ ��2�� �@h_ ��L�� �� 	�� l�_%� � :�V�   ��L% )., 2001et alGraves (.  D�� �< V�>� ��5	67 � 5��� �9 % >� )repens Trifolium(  D��uv��� ��2Q�5=  ���: 	  ��9 k?��� �� D>4� =����� E�27 y��  (%� :� $ �2� %��%2a�� ��������  ���.,2016)et alNazari (  =%� ��7 	 % >� z�! �>4� �% ���� l�� =��m ����� %��� 5�. $	Z� )V�����(���5=  ���: %	�� �� jZ�� EF7  ��8�F�(�o��)  �2�., 2016et alMahdavi (  	����2� %�W� 	 D��� �  �� =����� �� D>4� l�� =��m������5= �L�� ����� ��9 	 �!� ��5��Q D��9 =��� ���K� ��L2���= .D�� 4� H��2�=%�� {�  �������� $%	��= �_���� )Amiri 

& Eslamian, 2010() ��m= I��V�  >� )l��H� ��%�9= T�%�� � ��%�8�� ����4��� 	� ��!� %�=  �D��� ���� 
����) Q t2�� E5�9 q����5�� ��$6�	 ��2Q�5= �Pn ;:%� �� 	 d�%2F�2a%� j2a ��  %2�9 
���� �(�� $ � .D�� E5	67�5=  �� \>���@���8�� V��  
���� �L2�� %2�9) �4� ��
� %2xo ��2Q�5= �5��Q  t2����L2���=  %�  
�����v9 � o�2� %�  ��2�� �� �%��� S2C29� �2Q��2QA�  	 	%$�I��=�5 >?�@�  ���>! �� $	Z����9�=�5  	 %� �� 9 D�'���n �� )�L2��= ��2Q�= $�Q��m�5=  D��$�K�%����= �� 	�7 
>�=%� � � �< D�Z� 	 ��8'�. �5 ��V� %2W��  �C2� E��� D�9 Q��5�� @����  ���!:�VK7��Q�� '��� V��>� 	 c������V�  HXLD�9 ��2Q�5= @����  ;	% 	�K ���D�9 �K�<  % >�  ����8��_  %��%�8���5 �� 
���� 	 $�:�� `9 = )�'�� E���Q 	 |�@T ���a 	 |�@T D�@T	 %	�T .�%��     
 ����
���  �	���� ��� �����  T�%�� @���� ��7B$2 ��2F�< $:2o %�%��= ��7B $2 %�� �I���	�=  ��(�L %�75 9=���2�� j2�!%�� }��= o�� %��� .�%�� %��_ $%����� T�%� D@�	�  D�7 }�_ ��h�� 9 $2�� T�%�� � �� s2���$�I�4� ��2F�<%��= ��� E: 200 � %� �9 D�� %��B5c� ��n� . �%�� %��_ $%� �� \�2�� ��8 Q �%���  ;	% :� $��'��� �� ��]���������� Q �%��� �$�I�4�=�5  ��h�� %	���350 ����$ � �%	<�� ��� �_� 	� ` � ��h������aA .D�� ���  $��%~< ��8- ����� �!%�V�  �� ����� 	 ��� $��1/37 ���� �!%���Q�� l�Q��V� $�� � . � �%	<�� ���� c\�2�� �$�I�4� 3 � 	  (%�� r



934   � ��� �� ...  ��"#$� %$�&�  Q�5��  ���a%� H��� ��h��) �%�sexcelsa Juniperu(  	 ��2��5=  ���%�Artemisia sieberi)( Q $���5 ��� ��5�B� �C�4�� ���.       �'(1- *	� �+�'� ,��-.�#/�.01� ��2/� +��� /�#$�  � �.'#34 � ��   �
� �����   l���� =��� V�� % >� ��2Q =�5%P� � ��� )E5	678��_  =%�� �K� %P� %�:�� :��%�� �9=  �2�a �XF��99  	  $2_����� 95  )�2�  (%�. � ��K�  l���� :� z7�%���=�5  �5%P� %������ )��C	�	� cC�_ %� �%��� %�9%P�= ��7%P� 	�)  HXL 	� %�D�9 �7$8�b %�K� 	)$  Y�? cC�_ %��9�5= � $ � ��a� �%��� �(��  HXLD�9 � 	%��� ��L� ;	% D�9 )%��B� �� %�  �%2�v� ��  DL�Q %��_	  ��@���9�5 10 ×5 
������  � ��L�Q �W� %�. %�9%P� ;	% %�)=  �5%P� 	% �� �9 �5 %�= 10  ��(�L �� \a50 ��������  :� �I� B�  %�100 �C�m  \�2�� k�� ��2 �� 3 ��������  ��  ��(�L50 ��������  �I� �5 :� � � D�9.  %� %P� �� @�  )�C�m �57 -5  � ��2�. ��7%P� ;	% %��) =�5%P�  ��X�a���L�� �9 �5 �� \�2� )� D��� %2?Da�2�B� :2� �9 gh� %�
� . � %P� %� ��  
���� ���� ������ )Heidari & Dorry, 2002 )(10 92�� %��B5 %� l�Q �W� %� . � ��L�Q  ���:$:� ��Q=��   (%����2!�:� )15 -12  :	% :� z7D�9  ���: 	$:� ��Q=��   (%�$ �:����)  ��'5 %�  �� k>h�� �9 $������a l	�����7 4� R%�@��  �% $%	�=%�� :� Q��5�� 	%$�I�� ��:< H��E� )D�� ��:< .�2�E�  %� ��%: ��� ��� 1392 �� 1394 . � %��B� %��M� D�9 �7b$8�) %�� 	 �K� l2� �� l	� ��'5M� D�9 $%�K�) ��'5  l2�  :� z7 $�� �'�� l%�Km ���v�V�  d�a D�2?%2� \� ;%�� L�� �	 o %�D�  ��%8� ��	%	�Q  d�a � � � l����. ����� wa��� ���� ��X�a� ��  A� ��)J�7 �����c� $���  J�7���= � D�Z������ $��� 	  A����= �9���  D�Z� Q$�� �? :�k�  $ 5��� ���Q l����. %�9%P� ;	% %�=) ������ �9 �5) �V�I��� ������ �7��=�5 	%b$ �  �5 %� �C�m .�2� ��7%P� ;	% %��) �V�I���  l��� D�Z��7��=�5 $��9  �% ��Q �%	<�� �9 �5 %� �. $����5=  �� H(�o 8�� ;	%�� %�	z��� ��� c9��H� . � �    �����  �%���  �'(���2!�:� )$ �:����  ������ 	 �%2� ��2Q
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��� ������26  $%���4  935     E5	67��� ����  �9%�  :� A��5����5= )��%�� ��V   (%����2!�:�  	 $%�K� 	 $8���7 D�9 %�V��f�5  V��  (%� A� gh� %� ���7%P� 	 =%�9%P� ;	% �ha  	�'� �@��%��  .D��� �2!	��=%2? �9��V   (%�$ �:����  %�   (%� 	 $%�K� 	 $8���7 D�9$ �:����  	 =%�9%P� ;	% V��  (%� A� gh� %� 8�� ���7%P� �ha  	�'��@��%��  �2!	 .D��� 	 $%�K� 	 $8���7 D�9 %� ������ $��� V��  V��f�5 gh� %� 8�� ���7%P� 	 =%�9%P� ;	% V�� ������ $��� (%� A� �ha  	�'��@��%��  .D��� �2!	D�9 �7b� $8  :����2!�:� )$ �:����  ������ 	�����=  �� D>4�D�9 ��2� %��%2a�� $%�K ��K� ���7%P� �� D>4� =%�9%P� ;	% 	 .�2� ��� =%�9%P� ;	% 	 8���7 HXL %� ������ $�����  :� �2� ���7%P� ;	% 	 $%�K� D�9 ) �	 !1(.      5�61–  �$ �1 %��� 7+�	 �� 8	9:;8+�.6+�� <�+�+���   =( �1���( �9��-   �5�$��� 8�>�?� � .� ���{� 
����  =��:< �!%�     V�I�����@���          (%����2!�:�    (%�$ �:���� ������ $���  d2��  2  68/08 8/58 0/42 D�9 HXL  1  738/02** 36/00** 4/98**  =�ha1  4  34/41 4/54 0/31 D�9 ;	%  1  774/69** 136/11** 9/00**  D�9 HXL ×D�9 ;	%  1  56/25 0/44 0/36 �ha= 2  6  21/36 7/00 0/03 ���  2  50/58 33/58 0/98  D�9 HXL ×���  2  13/52 3/25 0/28 ;	% D�9× ���  2  48/02 3/86 0/11  D�9 HXL × D�9 ;	%× ���  2  9/08 0/86 0/15 �ha= 3  6  19/41 2/94 0/49 ) ����{� c��TCV%(    10/21 15/03 10/80 ���� ���	
 :** �� �� �
�1 ����            
   (%� �C�� �� V�I�������2!�:� %� D�9 8���7 $ 11/39)  %�D�9  $%�K�06/30  	%�  =%�9%P� ;	% 22/39  ���7%P� 	94/29  . � �%	<�� �C�� �� V�I����   (%�$ �:���� %� D�9 �7$8�b 83/13)  %�D�9  $%�K� 83/11 	 %�  =%�9%P� ;	%78/14  ���7%P� 	89/10 $:� ��Q=�� . � $���  ��������2��5  %�D�9 �7$8�b 04/3 �9 �2�  �� D>4�D�9 �$%�K 30/2 )j������  � � ����:%�. ������ $��� V�I���� %�  ;	%%P�=%�9 17/3 �9 �2�  D>4� ���7%P� ��  $��� ��17/2 j2�h���  � �%	<��.  �LZ�a� �V�I���=�5 %� %29P�  gh�5 ��@� �ha  (%� %��  ��2�  �	 !)2.(  



936   � ��� �� ...  ��"#$� %$�&�   5�62-  8*	�"�@ � A�2+��� 8+�.6+��< �+�+��� �1���( � ;�� ��� 8�>�?� � .� 5�$ 8$  �  %���� �'( ��:���2! ����$ �: ������ $��� ���7%P� 29/94 b 10/89 b 2/17 b =%�9%P� 39/22 a 14/78 a 3/17 a %��@� :� $�>��� 3/59 1/40 0/57 $8�b�7 D�9 39/11 a 13/83a 3/04 a $%�K� D�9 30/06 b 11/83 b 2/30 b %��@� :� $�>��� 3/77 2/16 0/15  ����� R	�o�2���5  RZ�a� l � V�>��@��%��  gh� %� �5%���� V�I����5  (%� .D��    ���  ��9 l2�@� E5	67 V�� J���� H���� �9 D�9  $8�b�7 % >� 8��_  �� D>4�D�9  ��2Q V�� =%�9%P� ;	% 	 $%�K� 	 
���� YZ(� =��� )���7%P� ;	% �� D>4��(���5= �%�� =���� jZ�� EF7.  ;	% =�5%����D�9  HXL 	 D�9  %�����5=  RZ�a�  _�L E���:< =��!��@��%�� ��2� .  � 5���$%	��=  `W�� 	?� ��!� Ho���= E5	67) >��2� �< V� �9 
���� %� P{���  ��Q ��7 	 ���o  :� =�5%P� d�a E�27 �	 �	  :� V��f�5�%2� ��5��Q  �%����2�  E5�9 `K� H��2� :�  (%����2!�:� %�  ;	% ��7%P�� %�9%P� ;	% �� D>4�= ��9 j24��. %�9%P�=)  ��	%�uG�  �<%�9 	 YZ(� =��� �L 
������ a 	���  ���L ��%2W�� �8L�E� C2� � ��m %��L E5�9 	 �L2��=  	 l�� �f�5V� �%�8���5= ��� $�:�� `9= :������ d�a ��2�  D��
), 2008 Zarechahoki&  Azarnivand(. Q��5��  	 �C�� �m Q���5�� � �9`�4� %���=�  $���4Q E�27 y�� 	 D��%  �%��) �F� H���� %�c� ����  :� `F���4o)  ��Jankju 

2016, et al.(. V��5 �� H�C�  �� 
���� YZ(�;	%�5= %�9%P�= ��7%P� 	�) 8�D� � l �:�� : `F� ��V��   �%�� �% �2X� 	D�  :� �% 
����F�c�=�5 �: gh� `F� 
���V�  ��  .�%�� ��>�� V��������� � �� �9 D��� �!2� %������ %2W��  ��K���2Q�5= D�9 )$ �  �9 �%�� %	�T��B��5= D�9  $ �  � ��A� �� ��m :� ��� 	�l�� =  �2X�  �����
., 2017)et alSafari (. ���J� �V� k���� ��� ���� �9  z7  :����2!�:� =�5%P� % >�8��_ 	%  (%� :� �9E�  H��_ C2>_� ��� %�\�  E5	67 %��%2a���2�)   �	% E5�9 (%� ���2!�5  	�7��=�5  %� ��2!�? 	%  �% $%	���� :�n< . � ��!� Ho��� %� $ � l���� � 5��� ���� ��=  )E5	67�B�  :����K�V� H��2� ) �	% V��  E5�9 E��  D�2?% d�a.D�� $�2� � `K� H����I�  �%����2� �� �v�V� � � ��:�� �%��o� C	� %2K� ��o�� �� s2��� l:]V� D4��� $��� ��� ., 2013)et al(Zamanian  � ��� %� �9= ���2!  �% Ho���) L�9 D�2?% �2!	 ��� d�a)   �	%   (%� E5�9���2!�5 $ 5��� . � ���J�  ��%��uv���  ����� `��_� �� ���K! E����Q��� ���� )�V�I��� ���=  ��� �� %2�9 |��F� k?��� ��]��) R 52050 �=�Z�( �V� 5/3  ��5/4 ���� �!%���8L� ���QE� �� ��� ), 2012al. et; Saboohi ., 2016et al kiechoKo(. V� �c���� 
��� ��B�� V��: � � l�Q  �	% D�9 	 =%�9  �% 8��_ % >� �� D>4�	%$�I��=�5  $��Q ��>_ %������'�%�  :� E��	%$�I��=�5  ��@L 	����5=  ����L��{! ��]��  ��K��� �9. % >� 8��_ �����Q H��� ����� �V� 7  ��40  �!%���������Q �%�� �% C	� K� %��o �!%���� ���=  E�	%���2!�5  	  �%�< 20  ��25  �!%���������Q .D�� 



 ���� �����  �! ����� ������ 	 
��� ������26  $%���4  937    �?��� %��  �9D�9 % >� 8��_ �� l�����2�) ���  %��M� D�9  ��h�� %��2� wF�� ):��� � � 8>� �7 	 =%� � �7���5 ) ���� �� D>4���2Q�5= % >�  ���: ���]2?�=�� �:�� � .�%�% >�  8��_ �� �2a 2�� 	  �% Ho��� H9 %�  H_� o2994 �!%� -� %��o :	%:�� ) �%��et Zamanian 

., 2013al(.  E5	67$%��%� %�	  �m���  :�% >� 8��_  ����  ��� �9Q ��B���$��   �% HXL �a�	� %�% � ��J�  E5�9 �� ���. $	Z����V� �uv�� {� :����� �_���� � ��]��8�  ��B���%�	���=�5 % >� 8��_  ���2��� �9� .V� Q$��  �� �=%��� m%�_� '�d � �h��  Z�>����2���� .=  �2Xo K� ��B������)  ��K�D�� %�	 �9���  D�9 ��h�� �5 c���� ) �2�., 2003laet Jafari (�� .�2!	�V� %�	 	����  	 �%��2�9 b29�%V� 4� %�=%��  ���!:� k?��� :� t%�8��������� y�9) ��9�K�) y ���) d�%�) ��Q�Q (2� H��_ $������9 	�� ��)  ����2009 Zamanian,(. ������V�  �B� �� �!2� ��]�� ����2� E�� ��2?%E�� )� ���= �25  =%���� 	 �L< 	 �%   (%� E5�9 H�� ���!:����2!�:� 	 $ �:���� ���2!�5 .��9 �9~ j�F���  	 l�_%�%�	���=�5  ����_� =%�Q:�� �� �����) ���%�9 E��8L� %�B5�% D�9  
���� %��� ���. D�9 � �� ��2� $���5 %2( %����� �C2m �C�m � 	%��  gh� %� d�a)  c!2�� � H(�o ���J� ��K�=   5�2a � ��>C� . ��!�= �V� K�� t2�� � R 5 �� �9 ����� �	�B��9=��� K���� ���= Q 2�� 	  �% ��5�� D�� ��45 D�9) 85���  �%����%�. $	Z������ �B�	 ��D�=�5 �c� �47 	�  	  ���= 
���� ) ��5 %� ��!� ��B���(���5= @����  �%  �	 ���� �9) ��5 :� ���K� ) E�	% ����o����%�=�5 d�a Y2h� %� ��2� 	 $���5 �uv�� �oZ(� ]<%�8�� :� 	  �C�m 	 %��� ����� ���9 �C2m�(��   � �� E5�9 �� ���. % >� 8��_ :� %2� H��� �W�= ���2! l�I�5�:� �5%P�)  % >� :�'� � Trifolium repens)( l	�����  :� 	  % >������� )Trifolium resupinatum��4o (��  	 D�� �8L� ��E� A�� DW�n)   (%����2!�:� �5%P�  E5�9 �� ��� Abdi, 2006)(. ������V�  	 %2� j< :� $��'��� cC%2�  	�� D��� � �8L� DK! %� d�a D�%���E� %2�= d�a)  :����2!�:� =�5%P� Q$��  %�����5= C�2���  D�9�� 5�9. �8L�E� ��9 DW�n �  �`� �E�  :�50 ����%]2�) < q���:�n  E5�9���2!�:� % >� 8��_  	 $ �  DW�n %�165 ����%]2�)   (%����2!�:� % >� 8��_  �� 50 E5�9  (%� �� ��� )Heidari & Dorry, 2002(.  �� D�9 �% > 8��_ ��  %2( �� �K���92�4L �� s2�F�=   ��� )Festuca arundinacea(  
���� %��_Z�� ��% �:��)  ��B�� ��� D������>� 3000 92�� A�a �L2�� %��B5 %� l�Q  �2!	) �%��Pourmoradi &Jafari, 2009(.  = �C2� �L2�� l�_%� $��Q V��  
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Abstract 
       In program of increasing forage production in rangelands of the country, gathering and 
deepening knowledge of forage plants establishment is necessary. So seeds of Trifolium 
pratense species prepared from Sari city market and cultivated. The purpose of this study was to 
determine the optimal season and efficient method of species establishment for rangeland 
breeding in steppe rangelands. Experiment was performed in Posht-kooh water spreading station 
with 350 mm precipitation and semi-arid-cold climate. For this purpose, two sowing treatments 
including of seeding and seed spacing in two cultivation season of fall and spring, in split plot 
based on completely randomize block design in three repetitions were performed. Results 
indicated that there was a significant difference at (p<0.01) between the cultivation season and 
two cultivation methods. Germination and viability in fall season (39.11% germination, 13.83% 
viability) were more preferable to spring cultivation (30.06% germination, 11.83% viability). 
Seed cultivation in seeding (germination 39.22%, 14.78% viability) was also superior to seed 
spacing (29.94% germination, 10.89% viability). According to the obtained results, fall 
cultivation and seeding method were better than spring cultivation and seed spacing method. 
There is possibility of breeding rangelands in similar climatic and physical properties of the 
rangelands at the test site as well as fall cultivation and seeding method to increase forage 
production and direct grazing.  
 
Keywords: Trifolium pratense, seeding, seed spacing, rangeland breeding, red clover. 
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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.(  



944   %&'�( ���) *+&, 	����-,.../� ��      1231- �5+��) ����0� �/+� ��0&� 78���9 :��9�;3 /� (:�;=>� :��9� � /+�#    ��	�� �
�  ?��-  @�/��+��/���)� � %��%��� 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����� ����	
� ������(  $��'��� ��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�� �)�O%��2��  �;���� ��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
S

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�%��� %� �2)62� 8 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  (%�  



948   %&'�( ���) *+&, 	����-,.../� �� ��� �� �!2� �����9% =� \(�^ c��2  ����Y %��H %� 6%�CY %� )��O>�  =�%��H8�O ��Y�� �W��% �:��8%��  U��  ��� �2< %� Q�4�9 X2�� ����V�� ����^� vW� %�� ���  =�95   (%� O���$ A�� $ ��  �	 !)6.(   )�2���9% =� \(�^ c���� �� �!2� �� )d��B 82�%��� %� X2�� ����V� )%��?O %� ����  ^�	 	� ����Y %��H %� �C�� �W��% Q�4�9�WG��k �:�� =� ����� ����^� vW� %� 8%�� 95  �	 !) A�� ����� ��� �2< %�  (%�4 -52.(    B��C6- -,�� *+&, 	��%&'�(�� (��')�� ��-��)  /��:�
���� 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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��� ������26  $%���4  949  ���2� o?� )� � �:W` �:W` 	 ��G �� 	���	��H 	 �� �C�E �]H��� l��. �� Tongway )1994 	 (Tongway  	 Hindly )2000� (�� ]� ��$�2�� ��  �5Q�4�9�O � > d�Y j���� ��?��� RG�� �� 	 $�2� $��'��� �%2� =� �� ��Y 6����8 Q�4�9 )
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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.     
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��;�  4Nh� 8�9 H�� �X�6 ��W%4��4�S x�� 45%	��6  	. ��9���I P?�!  ���<6  ���� ���� ��7���7G� H�� S) ����6 8�9) �g	����) �'BJ) �� %;'G;� 	 O����I�� 4���5 %;^ �6 4;?G�%B��	 4���� H��. ��4%;^U�� %� �� U������ �6 8�9 %� P��;�H�� 4�S �%�6���� P?�! 4S�� $ 	 �;�  U�?���� ��� ��� U�� 8�9 02/7  ��08/8 �6 H�� �%�6 %� 4���5 ����h��4 4�S .�%� � v��_� ����)U��� ��%�6 ���h�5� 4  	 P?�!x�� ��  )m�%Y� 
�5;� �� �(��� � %� 	 8�9 4Nh��� ��;� c�<�D� �X ��W .�%�� 4���5 Datta 	  ��%�7�S)2015()  �ET�	 ��%�� �� 8�9�S4 	 ��� � ����6 4�Y!� %� 4��%�64�S  v��_� ����iU�� ��  �S ��� �6 ��S %� �6  � ��% �������%4 �� �S :�! )b�� 3��YJ� )4�S�d e;Z_� %� �� H���) c%) %� �� ������  	 H�� S 8�9 �7���7G� �� 3��YJ�. ��� U��  ������U������ ����6 %� �� 8�9 %� �%H�� 4�S H�6  c;�y�G�6�).Dehnh camadulensisEucalyptus (  $ S���   ���66� �� ��;� �� G�P� ��	��J z�n�{ �;!	  ���n�6�� 	   ����S�� 	 U�5%������ %� U4  . ��� c;�y�G�6�Hunke 	 ) ��%�7�S5201() �ET�	 ��%�� ��H�� 8�9 4�S �X ��W 6�%��4���� P�5�� %� v��_� 4�S  ���� �6 6 ���h��% 4�� %�Q���NI|;'� 3S�6 �� ���� �4 )8�9  4%� ��I 3S�6 �96��� �S U��p�S 	  3��YJ� ��� ����� 8�9.�;�  l���� <�� ���;S 	 C U��6 ��Y�� ��  ��;�G<}�n�%� 8�9 �  O���B� ���� ��� � )2012 al.,et Fuentes -Alvaro(. Soleimani  	 Azmodeh )0201( �6 3�� ��%�� ��%�%� 4��Q �9�� �� � 5�  �7�Y�J ��(;Z9 	��J 	 ������3��� %� 8�9 ��NI� � �%�6�P?�! 4) O�� H��%5)  : �E)L. Triticum aestivum ( 	  x������ 	  ��9���I �6  ���� $��� ��Y�� <	���� �~6� > 	 �Gg � ��{ 	� %� P6  �6�901 -0  	02 -01 %� %�� ��?�! �Q
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��� ������26  $%���4  955  �%�6 	� 5� ������ .H�� �?�� 4:�! 	 4�S�d e;Z_� ��� ��� �6 ���h� �^ )8�9%�� .HJ�� 3��YJ� P?�! 4 ��4%;^ �6�%�6 ���h��%� �� P?�! 4����%5 �Q )x�� 	 �X ��W ���f	 H�� � H��� 	 c% �%|  (%� �� 4%��  %� �D����{ 10 -0 ��������4��f� 	�'� )U� �%| ���G 5� 4%�� $ S��� . �   ��>�B� �� :=�� ����� %� �	 >20150  
������;��6  �	 >2/1 �  (%�B�% %;�6 P6 H>� �� P�7�� 	  S� 5�  	 ����R� m;���;6�O�B�4�S  H��� � 	 (
��� 	 P?�!) �f�n^ H�BR 	� �� ����� U�� .H�� %��%;9�� (45%	��6) $ ��� O�B�� ��;�! 	 �G����� ����� ���� %� �6 �;� ���% P�G� $;6 � �f� 4�;S 	 C< 4�%�� 
��	 ��?�! b^��� 	  ��� 4�S�� ����� C;�! %� \7f� 	 P�G� ������� 	 :�E O��R� 	 ��;�  4�%�� F�9�� $ �6��I �S��E 3�;I. ��� 5�  %� �?�� 4;� �����  U�J�E �[� %� �	 � �6  �%�� �;!	 4���5 �Q�%� H����R 4��%�6 H�� ����� f��� 	��J�E %��R �'��_� 4�S. �� U��5� 	% � H��S� �� �!;� ��X�6 ��W%4�� %� �Q�%� v��_� 4�S O��R�;Z9 �� v��_� 4�S( )8�9 �� �fG�]� U��S �� � �%��� 	�ET��S4 �7�Y�J  ������� 	��%�6 �� %� 8�94 )P?�! 5%	��6 	 
��� 4%� �R� 	��O 	�'��) �7�  ��]�� �R� �� ��;��E�O ����� 	 F�9��?4 � ��]�����; �R� ���O ���� C;^��. ���E ��!�    
�� � �����  ��)�*� ��� �+*'� ,��-�  U��  ��� %� b����1395  %� ��;�� 	 ��;��E ��]�� 	� %�  :���� :=�� �����  � P7�)1.( �7��� �� �!;� ��  5� �7�  �� O��R� ��WX� �fG�]� �� S�	�ET�4�S  ������� 	 �7�Y�J )�;� 8�9  �����D� P��� 	�'�� ����R� �� ����� %� ��]�� 	� ��;��E 3_� 	 ����� ���� %� ��;�� $5;> %��;�!�  	 B��E��4 �����D� � �D� 
��;� 5� %�;r�:=  . ���E C�_���  %� ��;��E ��]��76  $�	 �� %� :=�� �����D� 4���;��633  	 �!%�45  	 �G��� ��� ���R�45  	 �!%�58  �;^ ���R�  m�'�%� �� �R��740  U�?���� .H�� $ � 
R�	 ��%� j]� 5� ��� ��;��E %� ��� 	 �E �%�� ��{���� a����7/329 �������  	 5/21  �!%���������E ��n^ c��� �� 	 $�;� U�%��	� 4 �� ������ F�9. ���  %� ��;�� �����D�40  4���;��6�D�  :=�� �%�� %��R  U�� �646  	 �!%�19  	 �R�� �;^ ���R�33  �!%�  	50 .H�� ��J�E %��R �G��� ��� ���R�  5� ��]�� m�'�%�  > ��%� j]� �	1170  c��� �� %;6N� ��]�� .H�� ��� ��n^���� O��R� 4�%�� U�%��	� 4 ��C;^��  �E �%�� U�?���� 	  �< ��{��675 ���� �< ��{�� l�;�� 4��� 	 ���17  �!%� ��������E .H��  
.��� /��   C�_�����H�4�S ���fG�]�  ��)8�9 ������� 	 �7�Y�J ��(;Z9 ��%�� %;[��  m;� �� C�_��� ���%5 	 
��� )P?�! P��� U��5 4��%�6 . ���E 3_� )��;��E 	 ��;�� ��]�� 	� �S %� U�� 5� ���S 4��%�6�� �6 �S �=�9� PR� > 	  ��;� OS �� ���;�I %;()�;� $ � $ S��� �D�< %� a�� HD! 	 ��%� j]� 5� m�'�%� 3_� aG�i 3�;I . � � C�_��� b^��� U�� ��?�! 4�S ��^) };�� ���9%� P��� $ �� %; brantii Quercus .Lindl�� (. ���  ���5  � �� ��]�� 	� %� ���%5 �Q�%� �� )��{;^ : �E H�6 ��5 $ �� %;^H��.  �S��E 3�;I ��;� 	 %�Y'�� P��� 
��� 4��%�6�� %�5 ��S��E �6  ��� ) ���%�9 �% �< aG�iFisch. camelorum Alhagi� )(� v ) x��lic glomerataDacty)( ) �;EAstragalus Hook. bisulcatus) �;�J�J )( helioscopia Euphorbia L.) ��>	 ;! )(L. Hordeum murinum �%5 %�9 	 ( )L. Cardus pycnocephalus�� P�7�� (. S�  �0�0������ 1�2 ��   5� $��'��� �� )��]�� �S b�R� ������� 	  ��5�� 5� \I $�?���fR;�H�C�� ) ���D!GPS =I F� 4��%�6 �S %� ( 50×50 . ���E �>��^ ��� �� %;[����;��%����4  5� )8�9 5� �� =I �S `�I �J��Z� %;( %��7� �� �� a6�� ��;�� 5� b���S4 ) ��]�10 -0 �����4���) ������ 	 (30 -10 
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�! 4�S8�9 $�?����5< �� $ � 4%	< $�?���� ����� . ��J�� ������ :=�� %�  �	 !1  5� m�'�%� 	 ����J��h! �Z�_���;�� }��� ��%� j]� 	 ��;��E ��]�� 	� %� 8�9 4%����  $��� 3���� ��;��.H�� $ �     %341- 678� 9�:.� � 9��8� �� ��)�*� ��� ;��'� ,��-�   ����0� �����
�<8 � 
38=�	 ���1�2 
8����4  ��;��F�9�;S 5� \I 8�9 4�S 	� FG� 5� )� � ����	 5� �9�� 	  � � $��� %;n� 4����ET�4�S  	 �7�Y�J4���	% �S M	% �� 8�9 HJ�� P��� 8�9 ������� )Bouyoucos, 1962()  M	% �� 8�9 4�S�d e;Z_� :�! �9;�6 )Blake & Hartge, 1986	 (  M	%) 8�9 �G< $��� �7G�	 �� 3��B6� -   ���E �%	<�� (8=�) et al.,Page 1992 .( 8�9 P6 �g	������  �� ��6 M	%) et al.,Wuest 2005( $�?��� �� UBG	� M	% �� CN! P��R �'BJ )) ���;�J��7y��1992et al.,Page )(  CN! P��R O����I��  M	% $%�Z��� 	 :;��;�< ���� �� 4��EF�6 O��J $�?������;�J )Chapman & Pratt, 1978( OB��6 	 O�Y��� )�;���  �� M	% ) 4���;B7�y�61992et al.,Page (  �~�9 M	% �� FS< 	�~�9 ��;� ���6  ��� �;������� 	 F�% ���6  ��� �� $ �;� ) �;� �� �J�Q�1992et al.,Page  ($5� �� � 4��E.    �8=>"? %��@"����� ������  <3���5 �� P�%;�6�J %;(t=��6 ���I ��^ aG�R %�  �� �J��Z� `�I7���% . � :����  P��� 3���5< 4�S%;�6�J O��R� %� 	� j]� ����)F�9 -���� 	 ��;��EC;^�� -)(��;�� �Q�%� 4��%�6  j]� �� %�)
��� 	 P?�! )45%	��6 ( b�� 	 ) ��]� b�� j]� 	� %� 8�910 -0 ����� 	 (8�9 4���  b��) ������30 -10 ����� 4%��< ��Y�� . ��;� (8�9 4��� $���:�� �� 3���5< 4�S %�YJ�9.1 SAS U�?���� �B���� 	 Y�� �S ��f� �=�9� PR� > M	% ��) %��LSD `�I ����>� j]� %� (  �� Y�� �S%��;�� O�% . � :����  (%�Excel . ���E :����  
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38=�	 G��JH2 
E�J" ���   �	 !2  �'�(;� %��<	�ET�4�S  :�! P��� �7�Y�JP�7�� 4�Y!� )4�S�d e;Z_� 	 8�9 HJ�� $ �S�  ������� ����  P��R O����I 	 �'BJ )P6 �g	���� )�G< $��� ���� �% �;��� O�Y��� 	 O�B�6 )CN!�� S�.    A��(2- ��)�*� ��� �����F:� 
E�J" ���?  8�9 ��(;Z9  PR� >  �~6� >  U�?����   ���������h�   a��Q����h�  ������ %��f�   4�]9%��f�  ����� �� :�E) 4�S�d e;Z_� :�!(af7� ���  08/1  87/1  41/1  79/0  56/14  21/0  03/0  ( (%�) FS<  75/20  50/69  41/43  75/48  22/31  55/13  75/1  ( (%�) c%  00/15  00/44  65/23  00/29  86/28  82/6  88/0  ( (%�) H���  00/15  00/60  52/28  00/45  50/24  99/6  90/0   U�( (%�)  00/31  00/79  70/48  00/48  23/16  90/7  02/1  ( (%�) �G< $���  72/1 92/10  16/6 19/9  57/36 25/2 29/0  ( (%�) P6 �g	����  09/0  68/0  32/0  59/0  99/42  14/0  02/0  ����) CN! P��R �'BJ(:�E;��6 %� :�E  90/3  10/37  64/32  20/33  58/30  04/23  97/2   CN! P��R O����I����)(:�E;��6 %� :�E  03/59  36/714  55/345  33/655  82/67  35/34  25/3  ����) �;��� O�B�6�6�(���G %� �{�	  00/1  80/4  75/2  80/3  76/33  93/0  12/0  ����) �;��� O�Y����6�(���G %� �{�	  40/0  80/6  97/1  40/6  16/63  24/1  16/0    �
�<8��� 1�2 
38=�	  `���� $��� \���%�	 ��Y������ �S��f� $ �S� ��;� %�� �W�4�S )�Q�%� 4��%�6 )O��R�  )8�9 b���W�4�S  P����� O��R�) ���E	� ×�Q�%� 4��%�6) )(�Q�%� 4��%�6 × b��  	 (8�9�W�4�S �� P�����O��R�) ���E ×�Q�%� 4��%�6 × j]� %� 8�9 4�S�d e;Z_� :�! �� (8�9 b�� �	 !) �;�  (%� F� ����>�3 .(�W�4�S  4��%�6 	 O��R� F� ����>� j]� %� FS< 	 H��� )c% �%| �� �Q�%���f�  (%�. ���E %��  ��WX� H�� U� %� ���W�4�S  4��%�6 j]� %� �Q�%� 	  (%� F� ����>� �W�4�S  ���E	� P����� O��R�) × HJ�E %��R  (%� `�I ����>� j]� %� (8�9 b�� �	 !)3.(   %� 4�S�d e;Z_� :�! )8�9 b�� 3��YJ� ��4��%�6 O��R� 	� �S %� v��_� 4�S����C;^�� ��;��  	����F�9  ��;��E :�! %� �� U������ .HJ�� 3��YJ� ) 4�S�d e;Z_�87/1 ����� �� :�Ef7� ��� O��R� %� (a ����F�9  ��;��E b�� %� 45%	��6 4��%�6 ��WX� H�� �� 8�9 ������ P7�)  �< H��2 :�! %� �� U����6 .( ) 4�S�d e;Z_�08/1 ����� �� :�E O��R� %� (af7� ��� ����C;^�� ��;��  4��%�6 ��WX� H�� 8�9 ��]� b�� %�. ���E $ S��� P?�!  %� 4�S�d e;Z_� :�! 4��%�6 O��R� %� 45%	��6 	 P?�! 4�S����F�9 ��;��E  O��R� �� �B���� %�����C;^�� ��;��  O��R� %� .�;� ����� ����F�9 ��;��E)  ��]� b�� %� 4�S�d e;Z_� :�!4��%�6 %� ������ b�� �� �B���� %� 8�9 )
��� 4�S �� 45%	��6 	 P?�! a����49/18 )11/11  	54/17 .HJ�� 3S�6  (%� U��  O��R� %� ��Y������C;^�� ��;�� �� a����93/4 )58/22  	45/14  P7�) �;�  (%�2.(  
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38=�	 ��M��<8� �� 1�2 ;�N � 
O��� ������ $P��-� h� 
��������  �!%���5<4  U�?�����f���  e;Z_� :�!4�S�d FS<  c% H���  U� O��R� 1 **196/0 **1188 **570 **410 ns9 �Q�%� 4��%�6 2 **545/0 **821 **445 **185 **586 8�9 b�� 1 **776/0 ns18 ns50 ns104 ns112 O��R� ×�Q�%� 4��%�6 2 **100/0 ns386 ns27 ns64 ns94 O��R� ×8�9 b�� 1 ns002/0 ns98 ns1 ns46 *166 �Q�%� 4��%�6 ×8�9 b�� 2 **014/0 ns16 ns4 ns37 ns71 O��R� ×�Q�%� 4��%�6 ×8�9 b�� 2 **046/0 ns55 ns1 ns27 ns76 �����5< 4�]9 48 002/0 145 24 29 33 ��Q�h� a��( (%�) �� - 37/3 76/27 88/20 96/18 89/11 *  	**�� :���� a�f��%��  	 `�I ����>� j]� %�� s (%� Fns :i��f���%��         %342-  P��-� �� �� 
O��� ������ �� !" ,@" 1�2 ����Q RHI� 6�(���0S���  ����0TU2 ;�N ��1�2 V�:I� ���   



960 ������ �� !"� #"�� $%&'( ��� ������) 8�9 FS< %� �� U85/47  O��R� %� ( (%� ����F�9 �� �6  �< H��84/22 �  (%�� O��R� 5� ��� ����C;^�� .�;� ) U������74/49  U����6 	 ( (%� )92/36 �� 8�9 FS< %� �� ( (%� 4��%�6 %� a���� )  ���E $ S��� P?�! 	 45%	��6 �	 !4.(   ) 8�9 c% �%| %� �� U������73/26  %� ( (%�  O��R�����C;^�� ��� �B���� %� �6  �< H�� O��R� � ����F�9 94/29 �;� �����  (%�  �	 !)4.(  U������ )70/28 ) U����6 	 ( (%�35/19  c% %� �� ( (%� ��. ���E $ S��� 45%	��6 	 P?�! 4��%�6 %� a����  	 
��� 4��%�6 �� �B���� %� P?�! 4��%�6 %� c% ��Y���� 45%	��6 a����32/25  	32/48  .�;� �����  (%�  O��R�����F�9  e�Z�9� �;9 �� �% H��� ��Y�� U������ O��R� �� HnB� �6 �������C;^�� 19/20  �;� �����  (%�  �	 !)4.( ) H��� ��Y�� U������75/31  %� ( (%� 4��%�6 U�� 	  ���E P(�> 
��� 4��%�6 	 45%	��6 4�S ��f� �=�9� H'( U�� �[� 5� P?�! $ S��� 4%�� ��  	  ��Y�� U����6 U������ . ���� e�Z�9� �;9 �� �% H��� ) U� ��Y��95/54  $ S��� 45%	��6 4��%�6 %� ( (%� 4��%�6 	  ���E �% U� ��Y�� U����6 
��� 	 P?�! 4�S  �	 !)  �����4.(     A��(4- 1�2 V�:I� G��X �� 
O��� ������ � P��-� �� !"  %���� ( (%�) FS< ( (%�) c% ( (%�) H��� ( (%�) U� O��R� ����C;^��  41/2± b95/38  69/1± a73/26 01/1± b90/25 50/1± a10/49 ����F�9 02/3± a86/47 06/1± b57/20 18/1± a13/31 18/2± a30/48 �Q�%� 4��%�6 
��� 82/2± ab56/43 59/1± b90/22 05/2± a75/31 59/1± b35/45 P?�! 48/2± b93/36 40/1± a70/28 95/0± b10/28 94/0± b78/45 45%	��6 18/3± a73/49 63/0± c35/19 23/1± b70/25 79/1± a95/54 8���� �	�> �;�� �S %� �;�5< c��� �� )�f� �=�9� PR� >�%�� ) (LSD %�  ����>� j]�5  (%�  �=�9���f�%��4  OS �� �. �%�     U� ��Y�� U������ )8�9 ��]� b�� %�)40/49  ( (%� O��R� %�����C;^�� �� �� �B���� %� �6  �< H��  O��R�����F�9 58/11  b�� %� ��� .�;� �����  (%� 	�'� OS �� U� ��Y�� �[� 5� O��R� 	� 8�9 ��������f� ���� � 4%��  P7�)3(.  �
�<81�2 
8����4 ���   )O��R� 4�S�W� P����� 4�S�W� 	 8�9 b�� )�Q�%� 4��%�6 O��R�) ���E	� ×�Q�%� 4��%�6) 	 (�Q�%� 4��%�6 × b�� ��f� �g	���� 	 8�9 �G< $��� �� (8�9 �	 !) �;� %��5.(   
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 4��%�6 �Q�%� 	 �W�4�S O��R�) ���E	� P����� × 4��%�6 (�Q�%� ��f� ��WX��'BJ �� 4%�� 	 O����I  CN! P��R .H���  )U��p�S �'BJ CN! P��R ��WX� H���W�4�S  P����� �Q�%� 4��%�6) ���E	� × �	 !)  ��J�E %��R (8�9 b�� 5.( �W�4�S  )8�9 b�� )�Q�%� 4��%�6 )O��R��W�4�S  P����� O��R�) ���E	�×  	 (�Q�%� 4��%�6�W�4�S �� P����� ���EO��R�) ×�Q�%� 4��%�6 × O�B�6 �� (8�9 b�� �;��� %�  (%� F� ����>� j]� ��f� %��.�;�  )�Q�%� 4��%�6 ��WX� �W�4�S O��R�) ���E	� P�����×  	 (�Q�%� 4��%�6�W�4�S ������� PO��R�) ���E ×�Q�%� 4��%�6 × �� (8�9 b��  O�Y����;��� ��f� %��)P<0.01 ( �	 !) �;�5.(     A��(5- =>"8��� �8 L0�� ����  �� 1�2 ;�N � 
O��� ������ $P��-��8�<
��� 1�2 
8����4  
���� h�����  �!%� ��5<4  �f��� U�?����   $����G< �g	����  �'BJ O����I  O�B�6 O�Y��� O��R�  1  **75/30 **077/0  ns9/1 ns001/0 **491/7 ns944/1 �Q�%� 4��%�6  2  **08/95 **238/0  **8/12753 **263/1 **339/6 *498/4 8�9 b��  1  *79/17 *044/0 ns6/176 ns228/0 ns411/1 ns600/0 O��R� ×�Q�%� 4��%�6  2  *54/11 *029/0 *0/603 *067/0 **298/1 **088/10 O��R� ×8�9 b��  1  ns60/0 ns002/0  ns8/6 ns001/0  ns322/0  ns024/0  �Q�%� 4��%�6 ×8�9 b��  2  **90/25 **065/0  **2/3497  ns025/0  ns051/0  ns936/2  O��R� ×�Q�%� 4��%�6 ×8�9 b��  2  ns38/0 ns001/0 ns3/281 ns001/0 **642/4 **824/4  4�]9�����5< 48 79/2 007/0  0/146  014/0  356/0  922/0  ��Q�a h���( (%�) ��  -  03/26 03/26  66/33  16/33  66/21  83/38  



962 ������ �� !"� #"�� $%&'( ���  %� 8�9 �G< $��� ��Y��O��R� ����C;^�� �� 5� ���O��R� ����F�9 ) �;��	 ! 6.( ������ 8�9 �G< $��� ��Y�� U )28/10  (%� %� P?�! 4��%�6 %� (O��R� ����C;^�� �� �6  �< H��85/42 �  (%�� 5� ���O��R� ����F�9 .�;�  %� P?�! 4��%�6 %� 8�9 �G< $��� )U��p�SO��R� ����C;^�� ��� %���� 45%	��6 	 
��� 4��%�6 �� �B���� a 06/55  	06/130 �  (%��) �;� ��� �	 !6 .(�� ��Y  8�9 �G< $��� ��Y�� %�
��� 4��%�6 ��� %�� �� �B 4��%�6  %� 45%	��6O��R� ����C;^�� 10/20   (%��� ���.�;� ���6 )45%	��6 4��%�6�� U� $���S �� �% %;�Y� H'( ��Y  	� U�� %� �6 H���O��R� ) H�� � 4%��< �=�9��	 ! 6.(  8�9 �G< $��� %�4��%�6 %� 8�9 ������ b�� 4�S  3S�6 v��_���H�.  ��nG��;� 4%	<��� H�� :5{  %� �6 %� 4��{�� 8�9 �G< $��� j]� 5� P?�! 4��%�6 m;��� .�;� %��%;9�� 45%	��6 	 
��� 4��%�6 �� �B���������� U  8�9 �G< $���)46/10  (%� %� ( b�� %� P?�! 4��%�6  8�9 ��]���H�� �YJ� �� 	  �<� 3)8�9 b�� �� ��Y  8�9 �G< $��� 3S�6�HJ� )! �	 7(.   ������ U ��Y��) �g	����51/0  (%� %� (O��R� ����C;^�� �� P?�! 4��%�6 H�� �6  �< H����� %�� �B  �g	���� ��O��R� ����F�9 85/42  (%� �� ��� �;�) �	 ! 6 .( %� �� %� 
��� 4��%�6 �g	����O��R� ����C;^�� 10/20  5� �����  (%�%� ��  %� 
��� 4��%�6 %� �<O��R� ����F�9 ��f� 	�'� OS �� 4%��< ���G 5� �6 �;� 4%��  . ��� � ���� ��nG� 	� �S %� 45%	��6 4��%�6 U��O��R�  5� ��f� �=�9� H'( U�� �[�)  �� $ S��� 4%�� �	 !6.( ������ U%� �� ) 8�9 �g	����523/0  (%� 4��%�6 %� (  ��]� b�� %� P?�! 8�9)0 -10 ����� (4����� H�� ���6 . �<�� U�) 8�9 �g	���� ��Y248/0  (%�� (� %� Y ) 8�9 ������ b�� %� 45%	��6 4��%�610-30 ����� F� %� 8�9 ��]� b�� �� �6  � P(�> (4���)  ����� %��R 4%��< $	�E �	 !7 .(�� ��Y8�9 �g	����  %�  8�9 ��]� b�� %� P?�! 4��%�67/2  4��%�6 �����  45%	��6.�;� G� ��n 	� �S %� 
��� 4��%�6 �g	���� U����f� �=�9� b��)  �� $ S��� 4%�� �	 !7� .(����� U �� �'BJ ��Y CN! P��R) 8�904/35  	93/23 ���� :�E �� (8�9 :�E;��6 %����� %� P?�! 4��%�6 %� aO��R� ����C;^��  %� P?�! 4��%�6 	O��R� ����F�9 �� H�� )  �< �	 !6.(  %�O��R� ����C;^��)  �'BJ U�� CN! P��R ��f� �=�9� 45%	��6 	 
��� 4��%�6 8�9 $ S��� 4%��  %� ��� ) ���?�O��R� ����F�9  �'BJ CN! P��R %� 8�9 �;� 
��� 4��%�6 %� �< H[�i 5� ����� 45%	��6 4��%�6) �	 !6� .(����� �'BJ %� �� U CN! P��R) 8�993/59 ����(8�9 :�E;��6 %� :�E � ��� b�� %� P?�! 4��%�6 %�� ��]�  e�Z�9� 8�9�) HJ� �	 !7 %� P?�! 4��%�6 .(  b�������� � 8�9� %� Y�n�%  .HJ�E %��R :	� ��nG� U��  �'BJ CN! P��R 45%	��6 4��%�6 �� 
��� 4��%�6 8�9��f� �=�9� 8�9 b�� 	� �S %� . ���?� $ S��� 4%��  �'BJ CN! P��R 	 
��� 4��%�6 8�9 b�� %� 45%	��6) �;� 8�9 ������ b�� 5� ����� 8�9 ��]� �	 !7.( �J�  ��Q�%� %� �S��;6� �� 45%	��6 3��YJ� an�  ��;� �%� %� 8�9 �'BJQ %� �G	 �;� 45%	��6 � 	 ��;�� ��]��  ��;��E �� $ S��� ��	�'� U��r. G� 5�P� ��� U�� 4�S ���;�� S�6 ��3 8�9 %� c% �%| 4�S45%	��6  $%��� .��6  �	�9 	 ��S��E l�;� �'BJ CN! U��p�S< �� � � P�G� �;Z�� H�����5  %� 8�9 �'BJ 3S�6 P��;� �?�� �W.H�� 45%	��6 � t�n���� 8�9 3����J ���D�U� %�6	5�� �%�6 5� �'BJ ������ 4����H�� ���%5 4 )et  Yousefifard 2007 al.,( )U������� .�%�6 %�� 445%	��6 �� ��;� 3S�6 �'BJ �� �% �6 ��� HnB� 3����J �;!	  S a!;�% HJ% %�6 U�� %� �'BJ�� � 4 H�� $�� `���� �� �6H��  l�;� Vahabzadeh  ��%�7�S 	)2016(  3S�6 .�%�� H���]� �%�6 5� �'BJ ��Y���`���� �� H��%5 �� P?�! 4 Tajari  	 ��%�7�S )2013(  3S�6 �6%�Dr  �'BJ 4����� �%M%�YE $�;��) �� .�%�� H���]� Niknahad  	iMarmara 2011)(  %� �����U���I ���B�E %� �% CN! P��R �'BJ %� �� ��;� �� %�Q�. ��;�� M%�YE P?�! �Q�%� �� HnB� 45%	��6 � �� �% 
��� 4��%�6 %� 8�9 �'BJ %� �� 3��YJ� �� ��;�



 ���� �����  �! ����� ������ 	 
��� ������26  $%���4  963   �'BJ ����� 8��� 	 z�n�{ 	 {;qJ ����� � � �;J � 8�9 ��%;9 OS �� 	 :�� ���� �W� �� 8�9 j]� %� �;!;� .��� HnB� ��]�5��<�!J �6'B��;� l�;� 8�9 %� � < �G !N�� ��]� C	 �;�  3����J 5�<�� 4��E;�! � P�� ��< �%	H[�i  %� �'BJ ��]� b�� 8�9 b�� 5� �����  8�9 ������4��%�6 %�H�� v��_� 4�S. 8�9 %��S4  O��R�����C;^��  �'BJ ������  �%�� 4��{�� c% ��Y�� �6  	O����I �RH�� $�;� ����� CN! P�.  an� c% �;!	CN! �]�;� U�� ���S  5� 	 $ �< HJ%% S 	 ��;��< �D� �� 4��E;�!. �6 %� ��  O����I CN! P��R 	� %�O��R� ����C;^��  	����F�9  	�'� P?�! 4��%�6 ��WX� H�� ��f� U�� ��Y�� U������ 	  ���� � OS �� 4%��) �Z��670  	 629 ����:�E �� :�E;��6 ��(a����  �% ����� ) �	 !6 .( ���6�� U� O����I ��Y CN! P��R 45%	��6 4��%�6 %� 8�9  %�O��R� ����C;^��  %� 
��� 4��%�6 �� �6  � $ S���O��R� ����F�9 ��f� �=�9�) H�� � 4%�� �	 !6.(     A��(6 - ���0 P��-� �� �� 
O��� ������ �� !" ,@" 1�2 �J�'N ,\�] � 
)? �������0 � TU2S���  O��R�   4��%�6�Q�%�  ( (%�) �G< $���  �g	����  ( (%�) CN! P��R �'BJ  ����)(:�E;��6 %� :�E CN! P��R O����I  )����:�E;��6 %� :�E( ����C;^��  45%	��6 54/0± d47/4 30/0± d224/0 59/1± c74/16 52/1± c167 P?�! 91/0± a29/10 05/0± a514/0 19/2± a04/35 12/6± a670 
���  38/0± bc63/6 02/0± bc332/0 65/2± bc41/23 43/2± bc234 ����F�9  45%	��6 58/0± d37/4 20/0± d219/0 36/3± b60/29 92/2± b306 P?�! 70/0± b20/7 30/0± b360/0 29/1± a94/32 54/6± a629 
��� 42/0± cd37/4 30/0± cd276/0 19/2± c71/15 21/3± c157 �	�> 8���� �;�� �S %�)  �;�5< c��� ���f� �=�9� PR� >�%�� )(LSD %�  ����>� j]�5  (%� �f� �=�9��%��4  OS �� �. �%�    A��(7- 1�2 V�:I� ;�N �� �� 
O��� ������ �� !" ,@" 1�2 �J�'N ,\�] � 
)? ����  b��  �Q�%� 4��%�6  �G< $���   ( (%�)  �g	����   ( (%�) CN! P��R �'BJ  ����)(:�E;��6 %� :�E ��]�  45%	��6 39/0± d87/3  019/0± d194/0 17/5± c08/30 P?�! 75/0± a47/10 038/0± a523/0 80/5± a93/59 
��� 55/0± b53/6 028/0± b327/0 01/3± cd43/24 ������  45%	��6 50/0± cd97/4 025/0± cd248/0 77/1± d25/16 P?�! 79/0± b02/7 040/0± b351/0 32/5± b05/48 
��� 45/0± bc62/5 022/0± bc281/0 11/2± d68/14 8���� �	�> �;�� �S %� �;�5< c��� �� )�f� �=�9� PR� >�%�� ) (LSD %�  ����>� j]�5  (%� �f� �=�9��%��4  OS �� �. �%�    



964 ������ �� !"� #"�� $%&'( ���         %�O��R� ����C;^�� O�B�6 �;���  b�� %� 8�9 .�;� ����� ��]� b�� �� �B���� %� 8�9 ������ %�O��R� ����C;^�� U������ )%� ��  O�B�6 �;���) 8�908/4 �������G %� �{�	 �6� b�� %� ( 8�9 ������ 4��%�6 �� P?�!  b�� �� �6  � $ S�����]�  	�'� 8�9 ��f�H�� � 4%��  �	 !)8( %� .O��R� ����F�9) %� ��  4��%�6 %� 8�9 O�B�6P?�!  	�'� b�� 	� �S %� ��f�) �;� 
��� 4��%�6 5� ����� 	 H�� � 4%�� �	 !8 .(  O��R� %� U��p�S����F�9 )%� ��  O�B�6 �;��� %� 8�9 U����6 	 HJ�?� %��R b�� ��WX� H�� 45%	��6 4��%�6 U�� ��Y���Z��  �%H���  �	 !)8.(  ������U %� ��  O�Y���;��� � 8�9)92/3 ���� �6� ���G %� �{�	 %� ( O��R�����C;^��  4��%�6 ��WX� H�� P?�!  b�� %������� �� 8�9 �< H��  
��� 4��%�6 �� �6 ��f� �=�9� 8�9 ��]� b�� %�H�� � 4%�� ) �	 ! 8 .(��4%;^ �6 %� 45%	��6 4��%�6O��R� ����F�9  %�  8�9 ������ b��H'( U�� ��Y�� U����6  �;9 �� �% ) ��� e�Z�9� �	 !8.(     A��(8- 1�2 V�:I� ;�N �� �� 
O��� ������ �� !" ,@" 1�2 
8�`] �J�'N   b��8�9  �Q�%� 4��%�6    �;��� O�B�6 H[�i  ����)�6�(���G %� �{�	    �;��� O�Y��� H[�i  ����)�6�(���G %� �{�	  ����C;^��  ����F�9  ����C;^��  ����F�9  ��]�  45%	��6 27/0± ef08/2 33/0± ef84/1 09/0± d04/1 34/0± cd68/1 P?�! 33/0± ab44/3 19/0± ab44/3 58/0± b80/2 83/0± bc32/2 
��� 23/0± bc48/2 19/0± cde56/2 66/0± ab96/2 14/0± cd60/1 ������  45%	��6 29/0± bc28/3 13/0± f44/1 42/0± cd68/1 32/0± d12/1 P?�! 54/0± a08/4 28/0± bcd96/2 75/0± a92/3 41/0± cd44/1 
��� 07/0± de44/3 16/0± ef16/2 36/0± bc32/2 22/0± e62/0 8���� �	�> �;�� �S %� �;�5< c��� �� )�f� �=�9� PR� >�%�� ) (LSD %�  ����>� j]�5  (%� �f� �=�9��%��4  OS �� �. �%�    ���  �
�<8��� 1�2 
38=�	  �� �!;� `���� �� 4��%�6 %� �6  � w_�� �%;� 4�S )�fG�]�  4�S�d e;Z_� :�! )8�9 b�� 3��YJ� ��8�9 )U��p�S .HJ�� 3��YJ� �� HnB� 45%	��6 4�S 8�9 4��{�� 4�S�d e;Z_� :�! 
��� 	 P?�! 4�S �����)  )%�6 	 H�6 ����� :���� t{���>� ��� U�� P�G� 8�9�� �G< $��� ��Y�� 	 45%	 ��Y�� 3S�6 an� �6  ��� :�! �< aR�f�� 	 $ ���E 45%	��6 �Q�%� %� �G< $���d e;Z_�3��YJ� 8�9 4�S�  .H�� ��J��Gholami  	) ��%�7�S2016()  �Q�%� 	 P?�! )
��� 4��%�6 �� %�  %� ���%5 :�! �6  ���� ���� ������6 ����� ���� ��]�� �G< U��6 	 3��YJ� ���%5 4��%�6 %� 4�S�d e;Z_�.H�� ��J�� 3S�6  P� n� ���?�S	TI U�� `���� b��]� ���%5 �Q�%� �� �7� 	 �f�n^ �Q�%� ���� �E���J �� ��{ 4�S�d e;Z_� :�! 3��YJ� �� $���S 8�9 4�S$ � .H�� �� �f��� �Q�%� %� �W� %� 8�9 � � O6���� P�G� �� Y�� 4�S�d e;Z_� :�! :�� %�7� ��;6 ?G %� $T�	 8�9 .H�� ��J�� 3��YJ� ��;�� O��R� C;^�� 4�SSteffens ) ��%�7�S 	2008()  :�! �� :�� 4��r �'�� ��WX� �� Y��
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��� ������26  $%���4  965  . ���6 $%��� 8�9 4�S�d e;Z_�  	�'� ��(� P��� O��R� 	� %� 4�S�d e;Z_� :�!����F�9  	 ����C;^�� �� �% O��R� %� ����� �G< ��;� �;!	 �� ��;� ����C;^�� ��� HnB� �� �� �6�� `�� l�;� $ �< H�� Orenes-García ) ��%�7�S 	2005(  .�%�� H���]� �� )U������� 4�S�d e;Z_� :�! �6 HJ�E ����� ��;�$�D� $;�� 	 8�9 �G< $��� �� }�n�%� %� 8�9����% 5� 4 �� U��5. ���   O��R� %� FS< ��Y������C;^��  5� ���6����F�9 �;�.  �[� �� ��;�� ��]�� %� ����� �E �%�� �� �!;� �� �� �6  �%�J�  �� FS< ��Y�� 	 $��� �% 8�9 %� ��;��<R� 5� ���6 O��R� U�� %������ O� 5� .�;� ��;��E F�94;� �� �?�� $��� ��;� {�� �� �% ��;�� ��]�� ���6 FS< ��;�4 ��� �� �G< $��� .��� HnB� O��R� U�� %� �G< l��� ���6 �� u��� 8�9 �;� O6 8�9 FS< �6 �;�)Saber, 2012.( �� �� ��%�� 	 C< l�;� FS< U��p�S ����6 H�BR �� 	 $ � P� n� �;���b��� 4�S P���� 8�9 �� ��) ���E2012Saber, .(  �� HnB� H��%5 4��%�6 %�. ���E $ S��� FS< ��Y�� U������ P?�! 	 
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Abstract       Climate and land use are two important factors which are greatly influence on soil physical and chemical properties. This research was conducted to study the effects of climate and land use on physical and chemical properties of soil in Ilam province in 2016. After initial studies, Ivan area with semi-humid climate and Ganjavan with semi-arid climate in Ilam province were selected. In each region, three land uses including forest, rangeland and agricultural were considered. After field studies in each land use, five soil samples were taken from 0-10cm and 10-30cm depths and collected randomly. The results showed that the highest amount of soil lime (47.85%) and soil silt (31.75%) were obtained in semi-arid climate of Ganjvan. The soils of Ayvan as a semi-humid climate had the highest amount of clay and K available. The highest bulk density (1.87 g.cm-3) was obtained in semi-arid climate of Ganjavan under the effect of agricultural use at lower soil depth. The lowest amount of bulk density (1.08 g.cm-3) was observed in semi-humid climate of Ayvan in the soil surface depth under forest land use. The highest amount of organic matter was obtained in forest land use in semi-humid climate in Ayvan, (42.85 %) which was more than semi-arid climate of Ganjvan. Agricultural land use had the lowest amount of organic matter (4.37%). The highest amount of N (0.514%) and P (35.04 mg kg-1) concentrations were obtained in forest land use in the semi-humid climate of Ayvan. The amount of Ca and Mg concentration in subsoil solution (10-30cm) layer was higher than topsoil solution (0-10cm) layer in Ayvan. In general, by changing land use from forest to farm, the percentage of clay, organic matter, nitrogen, phosphorus, and potassium available decreased in semi-arid climates of Ganjvan. Therefore, proper land use management in semiarid climates is essential for optimal preservation of soil properties.  
 
Keywords: Climate, soil texture, soil nutrition, land use, organic matter.   
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974   *+ ���,-.� *�-/�0 � 1�� 2��34  )., 2011et alHosseini Gezir (.  ��^�� _�9 ) V�<�� HI�� �� 6��� ���9 �� 6��� �2�9  H���)Z�G)  	 (H��� ?�%��H�� ���@ �� V�<�� ?%<�.  ?%� ��>��� 2�9�;  $ ��i> H�(�9 ?�%�� _�9 	 \2 %��:� .H��  �p� @��@X������  H�� Z%�Dn ��%	� ��<�% ?�%�� ��%�:`3  �@�� a��i� ����� %� ��<�% X�� �2�� ���. @� �p�  �@�� �@X������ ?�%�� ]�F�� �`3 	 ?�; B�3 �F�� H�� 	 ��  5�	 ?l<G<I��<�l %� $�	 �� �AG�^��%<� �<!	 �%�� :	� =� Q�7 %� ���� 	 O<�! )H�� 8�  5�	 ~	�i���FI� 	 8�  5�	 H�� ��]�� t��B:� m^:� 	 �� ��:>? ���	 \2 	 a�� \�]� �2 @� ��<� U�% ��]�� �7 %�	�� ���N3 �� �<!	 $ �P H�� )., 2011et alPanahian (. X�� ��^�� 4U! Ri� X�n$�%<9 c�3�@ H�� �2 ���2 H�� ��ws� C�:F���; 	 S:3�; ��I�3%��Q 	 ����9���;? �@X������ �� �	 5 ?���@ SF� X�n$�%<9 �<9 �% y'5 $�<�� ��. ?�; �@�� ��^�� S���:  �@�� )U��;  �@��  )����� �@�� 	 ?�!�hP  �@�� ��%�:`3 ���'�%� .H�� �G��� H�� t�� �� SF��� @� ��<�% �`3 	 �F��  �@�� ��%�:`3 �� ��� �2 %� R��UI� �]�� OP ����@��@ X�� H�� %��:� �w��  H��., 2011)et al(Hosseini Gezir .    29: 1-  *+ ��#� <:+ <�8���*�!� =�-0�:  � 5>!�=��#��( =�-0�    
����	��   � ��%N3 �� @��� ��<� R��� �� ~<��� �AG�^� %� �.H�� ��� �� %�2 Z���� ?��� ��k<7 ���@  �A��!Y ; �A��! 	 ��U3 H�� ��<� Z��� R;	W> X�� ?%��P) ��@%	��2  %��F; 	� ?k�� ���:�i� H�FG�� ���� ���� @� . S���� 	 H9��� �� ~<��� ������ Z���� �2 �����P �'�2 ������ 4U! ��<� R��� u��i� �<^���%��� ���	%X��@� ) 	% �� A� �� 6���� X�� %�173 �B9 @%	��2 $�B5�[� .H�� $ �  ����@ $%	� 	� %� 6��� 
Q�	 %�18  	 (U���> V��	� %� 	 �3 �%�� ���@) @	%7  S��	�) @	%  q<��� %� 	 (���:�@25  $ ;��� )��� �� %�2 �� @	% ����� .H�� ��9���> ��@%	��2 �� �B5�[� 	 ��2%��� �<!	 S��� R;	W> X�� %� $��'����%<�$@���;?  	 ��<� �P ���� )��3�%<iG�� �� �B5�[� )��^�� X�� %� � R�% ���� �� ��A� 	 �� �'��� ���.   $<�� X��$�D� ��<� R��� ��%�� %� 6���� 
���� ��%����



 ���� �����  �! ����� ������ 	 
��� ������26  $%���4  975   �� )��U3 H�� OP ������> ������ ���> �� 	 �'�2 %<( �<�I @� 6��� �2 H�� �i�%�� 	h�G�A'���� )�B5�[�  ����  X��`�; 	 \���:� � ;��� $��2 $��'��� ��2%��� $ ;��� H�� ���?<�� ���� ���� �� $�B9 ��@%	��2 ��D���> 6B7 �2 	 ��I% ���� �%�F��� 	 ��<� R��� �� 
�^� ��@%	��2 ���2���� �� H��D� %� 	 H�� $�<�� S��F� �% �<9 6����H�� $ ��% OP ��<� R��� �� �^��% %�. X��`�; �B5�[����� ?�;���@����I��  	���@�����I��  ?�;%�U�� 
�! 6���� X�� %� ��]7� ?%	P�� ���  @�  A� �2  $ ;���M@%������X  H�� 6���� X�� %� ��%�� ����	(Azkia & Darban Astane, 2003).  �����   ?��!� <����� *+ ���,-.� *�-/�0 � 1��@A  <:+ *+ ��#�   %�H��  ��U3%��9��  c��� �� �(�9 �����!� R�� �����!� ?�;SF� ��I�3  SF� .H��)2(  %��9�� �����!� �� ~<���  SF� 	 �b%� �5](� @� SBQ)3 (��U3 H�� %� �b%� �5](� @�  A� �����!� %��9�� H��%��9�� X�� %� .) R��?�; �� �����!� u��i� a���� k�� @�  X���> ����I�3%��Q �� r	 	 R�� �2 �'� 8��; @��D�P  ���$���$ � .H��      29:2- ��*� B��CD� �� 2 � ��#� <:+ ���,-.� *�-/�0      29:3- ��*� B��CD� �� �8� ��#� <:+ ���,-.� *�-/�0    OP H�FG�� �� �!<� �� ��U3 H�� �����	% q���!� %�  	@���%@ X��) �� ��Q  ����� %� �5](� @�  A� 	 SBQ �b%� $��� ��i�����<�: uG�(  ��Q�5��� 	 �@X�%��)  ��Q (O6:�%�� 	  (� �	 � ��Q����5 )X��@ 6:� 	.  ��FG��� 9 2c�d�9�<��3���%�h��%��fUg����2<� 	 ���3%�2������  �� =>��FG�� $��9c�d�9���%�h��%��fUg����3%�2������  �� =>



976   *+ ���,-.� *�-/�0 � 1�� 2��34   @� �2 ����@�5�����%��  ���� �� Xi��� �P)  %<p�� �2  ��:; ?���I� �)�<9 ��(� R�� �� $	]  �� 8� H�FG�� ?�� A� ���g;g� )�`�%�  \g:�g� ��<� $@�� ?��� O]�� \�:�� (H�� �� ?�	%	) \g:�g�  ��<� $@��) ?��� %� O]�� \�:�� (H�� ?� ��� �eC�g� Rfn 	  ��<� $@��) ?��� OP \�:�� (\g:�g� @� => � ����� H�� %� �%. ���   (uG� ��Q�5���%��  	�@X�%��  1 (j%U� ��FG�� �����%� ��  j%U� ��FG�� �2  8G�� Z�� ����9���$ � ) ��<�  ��  �]7� ?���I��� ���3 �2 � H�FG����< (OP)  	eb�� �� fa (?@%	��2 X��@) �@%g	  �% %�	  ����� H��  ���$<�?�; ��%��� 	 ��%�U� - �Q�:�  	 OP�@X�?�;  �% ���%@  H��� ��� ���2.  j%U� ��FG�� 	 %<D�� ���!�� ������?%�� % �� %� �2  ��<� %��� �� �C�G �	��%  � �� ��9���> . ���I� X�� �� S�G� ?�<; 	 a���� OP8�9�� H�� U�3�� % �� �����D� �� HB:�  )�C�G H�� X�� %� 8G��   ��<� @� �; 	 �n �;�3  ��2�� �;���	% �� �� ���2 . @� j%U� @� SBQ) H�� X�� Y	�A� ��FG��  (�b%� �5](�����<�  �2 ?�FI  5�<G� B� Z�� ��  j%U� %���	  %� U�� �;<F���% �� �C�G �%��) ��2 $%���.  X����������5) �� H�p�X��� X������ 	 $@���;? ��P  �2  S���)\g:�g�  )�eC��g�$�n�;? �	U�� )$�n�;? (��<�[� ��N�� ) \fn<3 $�n 	 	�3) )$@���?  ���� ?��� @� OP H����� $�n�;? ��<�[� ��N��() �g%�<��  ��<� $@��) ?��� OP H�� ; X���> �b�%� �� ��@��(H�� 	 Sg�  ��<� $@��) ?��� H�� ; X���> ?���	% �� ���	% 8� @� ��@�� OPH�� (���<�  	 
Q�	%�  X������Rfn�;  $@�� @� ��i� )Rfn �� \�n)  
Q�	 %� 	 �eC�g� ��<�%��`�?�  ?��� ?�	%	 O]�� \�:��  (�b�%� �� X�� �2 �<� ��FG�� j%U� �� 6�A��$@���;  @<�;  ��:; �!���> \;.  @� ��<��2 ���@%	��2  �G�� H�Ab	 \2 %��Q� @� 	  ���� � �B������ O<:��  �P%� ) � � $@���;?  S�3 @� �% ��<��� ��9��  %� �I�2 Z�F���� @� �2 .H�� $�<B� %��%<9�� �3 �%�� ���@  2 (@� ���;��Q �C��<� �����;�   ��Q X��  ��:��<� �F�2 ?	��� 	 �G�� XF�� S�G� ��   ��<� ����5 �� 	  ��i� ���%@ X��@ 	$��98G��  �����	% . �<� S� B�  $��<��9 $���; �� ��Q X�� �<9 ?�;%�2 ��  	 ?%���P ?@%	��2 ��<� �<���.  �b�5 ��5 %� U��  ��U3 H�� ��@%	��2 @� ?�� A�Fn<2 8�� a5�( �  �2  ��:; $���; �� �% �P$��<��9���  H��� ��� ��2. 3 (� �9� e2  �2 �<� �[i� � 9 2  8G�� @� => ?�%�� ����5 �� ���	% ���I� ���� �� HB:� ?��� .�<�tk<�A�  � � � 9 2 �� ����5 S�G� �������%<( .�<� �w	%<�  ��FG�� O��h %�  	 ���	% %<�� $%��� X�I�3 V�<� ��%<�� 	 ���FG�� $�D�  ?%�F�; �� 	 � 9 2c�d�e9  Z������ � .(� �� �5] ���  �� YN5 ��Q X�� �b%� ]��� @�  A� X�� ��]�� O ��Q ����!�� ��%	�� ���@ .��� H�� @� �% �<9 $�C��!  4 (c�d�e9  c�d�e9 
Q�	%� ���� c���%�2  ?��� �<[�� �%	P��  ?%�! ���.H��  \; @<�; �b%� �5](� @�  A� ��Q X��  %� X�� %� 	 �%�� �C�%�> %<�5 H��AQ<�H�?�;  u��i�  ��^�� �G�;� 	 ��@%	��2 ]F�� S5 ������ �<�.  uG�?��I �2 ����@ (  M	�I  [Q ����5 H�FG�� M	�I)  �`�%�$@���;? (��P ?@%	��2 �<[�� 	 X��@ )�����  ��� )c�d�e9  H��Q �%<� %��D�P  �p��� ;�.  ���� ���@ %�  ���;��p� c�d�e9 )��d�e9 ��'3 ����<�.  �5](� @� SBQ  @� �9�� �b%�c�d�e9�;  ��<� c<�>�n ?���I� �2  
'� ��  ��FG��QH��?%�N3 �� ���2.  O(  �� 8G�� �;���%�@ �%�� ?���%��Q �<9  �P 6B7 �2 @ )���%��Qq%�  ���  @� ��i� H����� S[I ?�D��� %� ; � 8G�� �� �% �<[��. X��  ���%��Q 	 @%	��2 X����  8G���� ���  	c�d�e9 
Q�	%� A�X��$ ��2  �<[�� ��U�� ��� ?%�! H��.  ���9 ������� �<[�� �3� ��� ���%��Q )  ����@�� Z�����<�  �2�<[�� ��%<( e�e9_ ) HG�5 ���9 c%�� ( c%�h ��  ��� @� �<[�� \�:�� @� SBQ  ��<�� . �	�'� ���9 ��<�  ���@ %� �<[�� \�:��$<�� 	� ��% )���9 H����� ( Z�������<�.  



 ���� �����  �! ����� ������ 	 
��� ������26  $%���4  977   � ( �2 ����@ ����5 	�@X���%��  �2@ H9���>  [Q ) �����  �`�P 6B7c�d�e9  X��A�����2  �<9 �<[�� @� ��i�  �2@ �%�� ���� q<� X�� .��d�e9 ��	% \; @<�; ��%��)  ���@  ��@%	��2������  �%��  $ � $��'��� OP �2@  ��� �2 �% ��%<(  H2���> ���G<[�� ��  �@���o� �<[���<�.  X�� %�  M	%c�d�e9 <� �; )Si� M%���  5�	(  �% Si���d�e9 � �� �2  	�D�%�H�  X��A� ��9���> �2@ %� �����<�.     29:4- E�F�G/  5' ��#� <:++*�� H� � <0� <:+ I�� ���(� )2/9/1396(    5 (�<��3    �G<� �<��� S��<� �2  ��<� �������	% @� �;	�3 ���� ���%@ S�BQ @� �% ���	% %�2 ?	��� t��A� 	 %N� )	�3 Z�C�; ) �G<� S��<� ?%�N3�	 ��BQ %� 	  ����� %���9� %��<[�� H����� ?%� ��  S�� Y�� c��� �� �% �P @�  HI��%��� ���2.  �2 �`�P����<��  S2 @� �<��3 \D� �<� Y�� ��^�� %� �<[�� » �� ��8�«  ��A� �2 �<� 8�Z<�  q%�@ 	 8G�� \D� ���� 	 �<��3 \D� �<[�� �� �. ��%<(%��2 �� �% \i� ?	��� V�I �<��3 %�2 ��HI�3  $��'��� ���:�� ?	��� @� 	�����2 . @� �<��3 \D�  �<[�� S2»8� �� %�Dn« $�<� H��)  ��A�25  @�  (%�  �<��3 \D� �<[�� S2�� �  	 8G�� X�� �<[�� ���� 	  \�:�� q%�@�� ���3.  �b%� �5](� @�  A�  X����Q �����!� 	  � YN5  �	%	 	 ?@%	��2 �b�%� � � $U���F� �P ��(� S�G�.�<� ����� ?@%	��2 �(�� �� %<�2���  �<��3 ��Q ���� %�  �<!	 	�'�� ��Q 	�H�� �����.  uG�( 8G�� f�<��3 Z��)  tk<(� �% 8G�� �� �<��3  �<:> �� ��%	P(: G��F �% ?��I 	  ��<� 	�3 a5�( ������<��  %� 	�3 H�� ; 	 ���� OP )���� �I<�� )?%� DC� �<�:��\fn<3 )$@���?  ���� ?��� @� OP H�����$�n�;?  ��N�� O]�� @� $ � �<�(  X��A��� ���2  ���I� X�� �2
Q�	%� 8G�� H��b% %<( %� 	  ��<� 8G�� f�<��3)  �� �% 	�3 ����X�  $%�!��� ����.  O( :�<��3  �<� 	�3 ?�� A� a5�( �2 ?��I 	�� $���;  %� 	�3 H�� ; ?��� M	�3�\fn<3  �� H9�� �� 	 )�2�;?  �2�9 ?���O]�� $��9|( %�2 $��h 	 ����2  	  �% ?%�! ��� k<[�� @� ��i� �P ?�@� %�����<��  �U������HI�3.  ��	��k ?��� \; Z	UG 
Q�<� %��<�2�����; )OP%�B��(  $��'��� 	�3 @���$ �  �<��3 �%<� X�� %� �2  %�2 X�� H��� ?�U�������HI�3. O (���%�h 	 %��fUg� ��)6:���%��(  �2 �������	% @� ?��Q X�� V��% 	�  ��Q�5���%�� ) �@X�%��  �	 � ��Q 	����5) X��@ 6:� 	   ��:;	  �	 � . �%��%<9�� 6:� 65 @� ���%@ H�FG�� X����  1 (c%�h   ?���%�2 Z<D'� ��U3 H�� %� c%�h
Q�	%�  ?@%	��2 	 ��%��� ���%��Q �%�	 �2 H�� X��`�; 8G�� �� �Q�:� ���<�.  8G�� ����5$ �� H�2 X��@ 	 	  %� �%�<� �9�� ��� \�� )Si� ��D�( c%�h %���9� %�  %��Q�� ;� �2  c%�h  �% ��D�	 �%�F� �D�P  ��w �� �F��� ��  �2 ?%���P 	 %���� �%  . ������D�%�H�  �% �<[��
�!%	P?  �`�P 6B7 	  �2  ���%��Q$��2 ��  \�:�� q%�@ 	 8G�� X�����<�.  � � c%�h .H�� �w	%<� U�� �`�P  �b%� �5](� @� SBQ %�����<�� c%�h 	 8G�� \D�  $�<� Y�� ��^�� %�»����8�« �<� $  A� 	 H��  �b%� �5](� @� c%�h \D� ��% u[� �� �2  �P ����[���? )50  	 c%�h \D� �<[��  (%�50   (%� 8G�� \D�( �� ��<3.  ��� ����> �� ���%��Q X�� %� c%�h



978   *+ ���,-.� *�-/�0 � 1�� 2��34   8��� X��@ 8G�� �� H9%�H��.  �� S��  @�%R��� �'� ��U3 H�� »�2  � $ ;���  �� A�  ?	�9� �!� ?��� ��FG�� @� ��2����5)  %� �% ��D� 	 X��@  c%�h %���9���  ����N3 �<[�� @� �P ?�@� %� ��� HI��%� ?U�n ������� ��� ���2«.  ��<� X�� ?%���3�   @� ���@����;����<3  ?%��	�I�� ���  6B7 �2HB�(�;? %R��� �'�  X�� \; @<�;���  $ ;������<�.    29: 5- =�0*�P �� �9� QC4�R <:+ ��#� )5/11/1396(    2 (fUg��%�  ��%��Ug�  �;� ?%��)(%N� <�� 	  �% %� ��3  ����%�@ �2  ��:; ��) Z<�A� �� ��%v�X���  � ���@  H�� ��:F�  ����> @� �28� S[I  ? A� ���%@ S[I ����> �� ���%@ (H��  ��%�U� ���%��Q �%�	 8G�� ���� �<� �� 	 8�2  $��<��9 ?����   	 �<9 �;�3 S[I %� H�2 ������ @%	��2 �3%�2  �n H��� � �% ���%@�� ��2.  	 O]�� @� $��'��� 65 8G�� %��Q @%	��2 %���9� %� �% X��@�� ;�  ?	��� @%	��2 	 %�2  X��s� �%�� �2.  \i� ?	��� 	 %N� ?�%�<� %� V�<�  X��s� 8G���� �. �`�P  %� �b%� �5](� @� SBQ ����<��  65%��fUg� �^�� %� $�<� Y�� �»8� �� %�Dn« $�<� �<[�� ��A� �H��  @� (%� (  S(�5 �2 �G<[�� �� � 25  �� �P  (%�fUg��%�  8G�� �� ���� 	�� ��%.   A� 5](� @��� \D� X�� �b%� � »�� �� 8�«  ��5 %� 	 �b�5��[���? �� ���.   @� ����Q X���� �<���2�   	 X������D� H���A�! �����G X��A�$ ��2.H�� ��U3 H�� ?@%	��2 Z�p� %� ��Q X���    29: 6-  � S���*��T#U� ��#� <:+ *+ )5/11/1396(    � �	 � ��Q ( ����5X��@ 	  1 (	 ���3%�2 ���e2<�   @� ?��QM<9������  	 %�2 Z���� $�% @� ��� �P%� �2  X��s� ?��C��U� � �̂�%���<� @� $	�3 X�� .M<9������  �% ����<�  	 ?@%	��2 ���3%�2 ���I ��Q 	� ����h ?@%	��2 �� ~<��� %<�� Z���� %� ?@%	��2 ���3%�2 .��2 \�:�� )H9��  H��� ��	��k 	$@���;?  @� OP H����� )��P$�n�;?  	 �	U��  ?@%	��2 k<[�� H����� 	 H��2 )�<�2���� ���5�����%��  	 6:���%��  8�2�� ��2.  ���3%�2��h ?@%	��2  �� �2�D�P  ��'3 \; 	��> �� �2<��� �) 
Q�	%�  ~<��� ?�;%�2 �� ��  )��FG�� �� 9� 9 2 c�d�e9 	 �� ��9���> .  A� ���2<� ��Q  �b%� �5](� @�U�� . � YN5  2 (�=g>�� ������   �	 � ?��Q ����5	 X��@  ��:; ���%@ �2 �� %�2  	 ���� 9 )? �G<� ��	��� ��� �@���>. ���I� X��  Z�C�; ����)���9) k<[�� H� Z �3 ($��h 	  $���; ��$��<��9  ���:�i� ?�; �� H�> %� �<9�_<��2 )�goe2( �� ��@ 	  �	 � 8�2 ���%�@ �� ���%@ ?�;%�2 %� q%�@ ��BQ H��<9%��� ��2 )k�� X�I% ?@��� ! )Si� @� 	 �!%� ��? )�;���9 
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��� ������26  $%���4  979   ��<9n��� ( 	H��D�%�  8G��q%�@ ��  @� �;�<iG� %� ��  �% �<[�� ���D�P �� ;�.    <!0%�� ��(*�'���0 *+ ��3� ��( <����� � �*�+�� @A ?��!�  1 ( %� ��<C;�� S�� 	 ��<C�;�� �����!� ���@��) �����!� ���@�� �<C;�� :OP 
���� H��� �5  ��6  �2 (�'�  �P c�% %�c�d�e9 �� 	 H�� @� �'� v�> �� %�Dn $���;$��9 )%��Ug� )c%�h) ��@%	��2 ?���� @� �9�� 	 8G�� �% ��<C;�� S��  ���� ���	% �G�;� ������ �%<� �2 (�%<�Z���� �� �;�.  �A��! %� �����!� % Q �<C;� 
Q�	%� O<:�� Y ; ������.�<�  ?%	P<� ���p� c��� ��  �����!�����<�  �<�� ���� �2 ��<C;����<� ���� %�F��� �  ��U3 H�� %� �����!� S��:� S5 %��� ���%� .  ���N3 %� c�d�e9 $@	��� �2 H�� $�<� %�F��� X�� c�% %� � 9 2 S�� X�� �'�� R���� �2.  SF�� X�� u��r	 ���� �'��i� �2 �%�� $ D� �� :S��� (uG� S5 :��P �b%�A�  ?����  %� �<C;����F��;�� H9��  [Q �2 $@���;?  �% ��P  �b�5  �%���� �<� ��  ������5 S�G�) ��g;g� �� A� 	 $@� �� �  	 \g:�g�Rfn�;? �eC�g� )$@���?  ��<� ?��� O]�� \�:�� �b�%� �� ?�	%	(  ��@%	��2 X�� �I]�9��� �<!	 . ���� (O  \�:�� �� ~<��� �b%�A� S5�� ��w%�	 X�� X��@ M	�I	 ��9  ����5X�� X��@ 	  .��@%	��2(�  U�� $	�3 X�� %� ��:� S5 ���%�2 U�� �C�;�I 	 ����<Q �I]�9� 	 S.�%�� �����!�  2 ( H9�� %� �<���:�; R��$@���; :��<� ?�<���:�; )�����(  H��� 	 H9�� %� �2 H�� ?��I$@���;?  %�D� ��<� Z���� �% �;%�2 ��@%	��2 ���� ?%�F�; �� 	 �%�� ?���@�� ;��<���:�; �2 ����@ .  $@�� H9�� ��5 %��� ���   ��2  ��s� �% �`�%� 	 $@�� $@� ��  ��� U�� �<C;� ?���� �2 ����5.�<� H���% ��@%	��2 �� %� 	 ����� ��^�� X ��@%	��2 ��<�� H�� ; %� ��D� %��:� _]� R����� O<:��.�<� H��B�� �3W�	 @� �2 ����� 	 R��� ?�; �� O<:�� ��<� R��� \D��� ��@%	��2 X�� %� �<� ��<����I��N> ���� Y�� 8�.H�� $ �  3 (\��g��� <�2��� OP ��	��k)(%�B��: ��	��k OP �;%�B��  �!<� �� \�5 ��9|$��?�  	 �P%�BF� �G�� �� �� 	� �;  �� H�� �G�;� ?%���<9  Z�������<�. %� ���N3  @� � 9 2  <�� ��^�� �G�;�����2  \D� 	  ��2 
��� ���F� %� �� �i�� ��	��k ?��� �% %�<��9 �;����2 .H��D�%�  �3� ?�C�� ��I @� H�� � �% %�2 X�� Z���� �����<� �[i� H��<9%�����2 	  ;� Z���� �% 	� %�2 ��  %� U�� �3%�2  M%�2 ��BQ�U���� ��HI�3 � 9 2 %�2 H�G<�:� $@	��� . Z���� ���	% %� �%<� ?���� �%�� �;�  �; \D� SBQ S�� 	  X��A� <�2��� ��	��k %� %�<��9���<�)  �n�;  %�2 X�� ��%<(  Z���� ���B�7	�����<�. )H9�� H���  ��	��k 	 )H�� ?%���3� q�<�� 	 ?%���<9 ���C�; 	 a�2�� <�2����� �2 %�2 @� ��i� S�G� ?%���<9 �% $�<� �G�;� �<9 $��'��� C�� Ri� 	� �� �2 H�� OP X��s� 	 ������@����%<�  67��� % ��) Y��7�  	 z�2% �� �C�G (�� ?%���3� )H�� $�<� %��� �� �P.      29:7-  ��WU,X��Y'�Z� *+ ��#� <:+ )4/11/1396(    4 (OP 
���� H��� �P :O R�� �<�2�� ���N3 @� O��H�� ����� ��U�3 H�� �����!� ����9�� %� ��D� %��:�) ����<3 �2 ?� ���@ %�8�9G���  	\2�P�  %�<��9 �; \D� %�<��9 ���I� �� A� c��� �� <�2��� �G<�� V�<� <�2��� OP @� �i�����<��� .��<�� %�<��9 �; �� ����5 f�'�$ 3 ae�g5 ) ae�g5 �; �2 ?U�I �I�r20  \�5 OP ���G�����3(  �� 	



980   *+ ���,-.� *�-/�0 � 1�� 2��34   %�<��9 �; ?�@�10 f�'�$ 5  OP ae�g5�� �;� H��D�%� .  @� �2 ?���I�OP%�B�� ��� $��'�� �� �<[�� ?%� �� ) ��2 �� �<�2��� �<�:� �� �<> ?���:� ��<���� �;�.  5 ?%���<9 (k %���	��  ��:��F�9�;�	%  ?�;�	%) (��[I �� :\;��3P ��	��k %� ��I �; \D� ��FG�� ��  �i�����<�  	�D�%� %�2 X�� %� ?��I �3� H� SD�%�C�� �2 ?  �2 ����@ ��r	�'�M�  65 )$�� � Z���� �% .H���  ;�<i� �% O]�� @� $��'���  6 ( ���� H��� )H9�� %� ?%���;$@���;?  ��P ��<�  )�eC��g� )\g:�g�)$�n�;?  �� ��U3 H�� %� (Sg� )�g%�<�� )�	U�� S� B� z�;�I 8� �� .H�� $ ���<3 ?�� A� ��Q	 �2 ?�2 $@�� �� ~<��� %<�� %� @%	��2 8� �� @%	��2  ��2 8�  @%	��2 ���; ?�C�� HQ	 %�8�2�;?  ���B! �% ���C�� �� �2��<3 . �;	�3 ?%�F�; q<� @� ?�C�%�� X�� ����� ��<� ���� )H�� (?%���;  ?��9s� �<A� 8�2 �P %� �2  ��<�	� 	H�� )�C�:B�; R��UI� ���� ?%�F�; q<� X�� .q<� 	 ���	� �C��.H�� $ � ��@%	��2 X�� ���	�  7 (<9�-  :�%<� ?���� 	 ��@%	��2 ?%���3� @� SBQ �� ��U3 H�� ��FG�� 	 ���%�@ O]�� ����� 	 �3 �%��%	�� 	 %<B� ��5�% ?��� ���	% ?�%<� ?%�F�;  ����<9 	 ��d�e9 ����� @� ?��3<�! 	 ���	% �G�;�  R����I) (�Q �9  ��X�%?U�  R����I  A�:� 	 �����> ?�;��:� �� �@���>.  8 (�<9 -  ?%���; ��@%	��2 ; @� ?��3<�! %�% HI%  :OP%� ���N3  OP��?% Q  ����� H��;� H�� �3� �2  ��  �� @� ���:Q�F�9�	%  Y�F�����H���  @� ?�� A�  �'� $� �� �;�3 �2 ���%�@�� � ��%  OP ��:� %� �� ��:��  @�%� ���� � ��2  @� �C�� ?�� A� �F��� �� Se� �� ��@%	��2 S3) (?k 	  �f<�� 	  @� ���� 
���( ��<�) (Si� j�� ��:�  ������� Y�F��%  . � �B� \; @<�; $@	���  ���� Z��� X�� %� OP�%�� $W�	 $�C��!)  �2 	�'� X�� ��  @� ?��3<�! ?�;%�U�� \�� HI���> ��HI%% ;  U�� OP  ��I���>$ � H��.  9 ( %� ?%���;%�2  �� �<�� :(OP �� %�2) H�� %� $@	��� �2 H�� %<( X�� �� �<�� �� %�2 ���:� $ � 	 ?%�F�; ��U3 �G	 H�� X��@ a5�( �2 ?��I ����5 ?�C�� ��I �� )�%� � OP �� %�2 ���:� $ � �%�	 H�� OP 	 X��@ a5�( �2�� %� ��I �P �� 6�A�� OP @� $��'��� ?�@� %� 	 �<� ?%�F�; 	� �� ?@%	��2 k<[�� H������� ���� X�� . �� @<�; �2 H�� Y	�A� ?%���; �� U�� ?�C�%�� @� q<�.H�� �Q�� �<9 z�;�I <Q  10 ( %� ?%���;:�<��f��3 � �f<��  @� ��<� � �f<��
���(����  X�:� ?��� �2 H�� ��U3 H��%��`�?�; )�eC�g�  ���<>  u�� ?��� $��'��� �_<��2���<� �� � �f<�� .?%���;  t��	 5 v�> �R�> @� (�3%�2 	 q%�@) ��� (Si� j��) �� 	 �z�g> 8�2 Si� (Si� ��<9)  ��I�����<� %� � �f<�� .$@� ���;? 8n<2��  ��I�� �'� 	� ?%�F�; �� U�����<�  X�:� ?��� �2 %��`�?�;  $��'��� �eC��g����<� . @� $��'��� �b�5 ��5 %�  � �f<����%<p��  X�:�%��`�?�; 2 �eC��g� 	 �%�� ?���2 ���%�  $��'��� ��<n �� ?U�I ?�;%� @����<�.     29:8- G' ����) \�Y4T�X� ��T�X0 *+ =��*��W' ��>�*��U](� )1/11/1396(   11( �<9 - ?%���3�  %�
�!%	P? :�A��b  �2 ����@  H�� ; �b�%� �� O]�����<�)  ��:� %� U�� ���A��b  H2�5 OP ����!�� �2 ��; )��@%	��2  �� ��U�3 H�� �P �A��b X�� � ��  �%�9 OP H2�5 ��:� @� �%�� ��2. ��U3 H�� ���%�@ @� �F� ��'3 �� » �Q�I��� �2  X�� �2  �:2 �n X��@ �� OP���	%)  �% OP ��:� �2 Z �� �3� X�
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��� ������26  $%���4  981   %�i�G  	 8���]> )%�9 ��<� S��� �2 OP ?	% �� �A��b) ($��h  �% �P )��I�3������Z%«.  12:��@%	��2 ���@����; ?%���3� (  �� OP ?�	%	 S�� $@���;?  @� ?%��  ��� ��<���<3�; 9%� )��<� $��h 	 �`� ?�	%	 ��:� H:��<�� ���k� �� ��� ��%�@ �3� 	  ��� �% $@�� �� O]��_�>?@��  �% %�2 X�� ���:�; 8G�� ) �2  Z���� 	� ?����� ;�. X����h%� 8G�� )���%�@ ���� %<(  R�@�� �% ���:�;�� ��2.  ��U3 H�� ��@%	��2 X�� %� �C�;�I ?�;%	��   �������	% X�� %� �A�B7 �(��� 	 HA�B7 �� ~�B�%� X�� �% �(�9 �C�;�I ������� 	 �;%	�� ��U3 H���D�P  @� �9�� �� H�:Q X�� %� �2 $�<�� �����D��D�P  $%��� ��.�<�   %�$���G��� 8�9)(�G��)  ?��� ��U3 H�� �G�;�  )��%�� a�7@��� �	�g� (��%��) �� ���<9 . H��<9%� �� Z���)  Z]�� H���! Z����� �2  %� �2 ��%�� @��� @	% �]I .�<� $ ��<9  Z���@	% �� ��%�� @��� @� SBQ  $@	%�� ���3  �%�9 ���	% @� @	% �� @�  A� 	�� �<�  @��� 	��:��� �� ���<9  !�:� %� M%�� @�  A� .��%<( ����A�!� @���  �F��� ���<9. ��%<(%��2 ��%��  H�� m^� Z��� %�  �%�B� �P ��»�	�g� Z��«  	��%<(%��2  %� V�I���:Q  @�  �P �� �%�B� H��»�	�g� ��9« �� ��<3.   �G�;� ������ H�� X�� H�� X�� ��  �2 fOP �3�OP%�B��  �%��U! O�� S�� ?�C�� %<�� ?��� ��:�� O��  	 Z�� ) ��2 $��'��� %<�7 7 	 Z�� ���%<�������. X�� ����$ �;� � ��^�� X�� %� OP H��;� 	 H�� QH�)  %� ���@����;? \2��P  ������P )OP%�B��  �D���AB�� H��  Z��� �2 ?���  $��'��� O���� ��2.  ��9 ��U3 H�� ��@%	��2 �;�3P 	   M	�I	 ��9 �� 	 �%� \�:�� �� ~<��� ����� %� ����5  	 ���g;g� $���; ��)%��`� $@���;?  )(�eC�g� 	 \g:�g��@X��;  	  Z�� @� ����I���! H�AQ<� ���� ���� ?��� _]��HD!�;?  $��'��� ���� ����I���!��  ���2 @<�; �b�5 ��5 %� 	  X��; @� \;Z���;  $��'������<�. HD!�;?  %� ����I���!�� �2  �%�� �% ����<9 ��9 Z�� ��U3 H�� ��@ ��� �� ����=���� . »$�3« =O<�! )»S�D��« =��� ) »�2�<M« =O�h )»���e�«.	 	 %� ��U3 H�� �G�;�$@� ��3?��  �@	 	 X��@ )OP $��'��� ���� ?�; 5�	 @� k<[���� ��2.   5�	 $@� ��3?�� Ue3 :S��� �2 H�� �<7  5�	 H�� X�� %� OP v�%P �� ����� H�C�� _<� X�� ��(�I) )5/22 ��������(  	 ag!g	 ) H�C�� �� 8n<2 H�C�� @� @�� ����C�� ��(�I H[� )45 �������� ( a:5�� X��@ R���  5�	 .H��  �; 	 H�� <! %N�25  %��F; 8� �� ����� %�2<! X�H��  	 �% ���� �@	  5�	H�� X�� %� v� Xg� )Z�3<��2 %�Dn )( _g%�n (Z�3<��2 8�) ���9 	 )Xg� H�; (.H��  \�<�� :��[I ?%���P %�F�g� )%�2 	 H�2(  ���%@ S[I  @� �2 H�� ����>���P$��  �� ����>X�D� ��@ \i� H(�I $�� 	 X��@ . �%�� �% Z �3 	 <! ���>%N�  �% ���>%N� ���@ »%�F�g� \�<�« �� ��<3.    ���   @� �F����D�X� $ � >��� %� �2 ���; ���N3 ?�;  X��`�; 	 ��P 
���� H�'�2 	 H��2H��A�  �% ���� 
��<! H�� $��� %��Q ��ws� H�� �� \��Q� ����� ��� .$�D� ��%���� �2  ��:; ���:2 X�G	� ����  ������ X�� ��A�� ����� �p�G 	 $��2 _%� �% ?��� S�G�� �G<(� 	 X���<Q� Z	� � %<7  ��:; ������ X�� �� ?%�3@�� ��5 %� )., et alSabohi 2018.( ��  $ ���Lambton )1998(  S��<� @� �F� OP  )H�� ����� ����%@ \D�X��@�	%  �2 H:�� a��� ��<����?  c��� �2 ?%���P �� ~<��� X���<Q @��D�P  ��  ��� $ �P �<!	 �� )H�� Y�� 	 q��. %� OP �<B�2  H�� ��U3 |�i�� �� %���	 �% ��@%	��2 H�� $�<�� ���%@ 6:��  ���%@ 6:� )H�� X�� %� ?�;%��9�� S�F�� aB� �����!�  �% ���G<�:� �����!� R�� �; ?��� 	 H�� $ �  ����� $��2 �2 H�� a!<� S2 X�� %� H2%��� 	 ?%�F�; ����!� %��9�� ?���� � ?��� $ � $	�3 Y� ;� �� S�� H��.  



982   *+ ���,-.� *�-/�0 � 1�� 2��34  adiFarh )2009(  R�� �> S�k� �F:'�	�^> @� S�� �� �	�A��?�;  ���<��� �% �;%��9�� X�� 	 ����$��<��9  ?%���P ?%	�b ?�;%�2 	 \i� ?	���  ��9 %� �����	%�� ��� %� 	  <G ��� @� S�� �� �C�� ���!$%��%�  H��;�  ?%���P�� �<3: » ����5 ? 5 �� ?@%	��2 ?��� OP ��� SF� OP �7�9 �� �D�� ��� t����� ~��� ��A� %� �2 H�������3 �� 	 ��P ��� �P �� \; S�G� X��;�� ��<3 « �� �2 �� �p� H�� X�� %� �����!� %��9�� S�F��  �% @�  )R�> ���G�� R�2�	��@%	��2  ?��� V���� �� ?%�3@�� �� 	 HA�B7�<B�2 $W�	 
����  OP�� ���. �� X��������<�� ���� ��<� �2 �� ��U3 H�� �G�;� %<p��  %��9�� )X��@ 	 OP @� ���D� $��'��� �����!� 	 $ �`�>  ����� �% ����2$��2 ��) X��`�;  �� �!<� ���F���  OP 
B�� $��'����%<�  H�� X�� �G�;�3 �%���?�; H�� ��[I) X��@� 	% ?�;%��9�� H��;������!� ����<�� ������ �����!� H�� X��  �� �n	����<�.  �����!� %��9�� X�� H��) 
Q�	%� H�G<�:�  H��� �
�@<�)  ������O]��  	 $��'��� 	 Y�[� H��� � X��`�; ���D� �%�� $ D� �� �%  	  �� ��:��	 ?%��9���3 �%�� H��)  %� �� @� �A��� X��@ ���@  	 H�� OP
Q�	%�  HA�	 �2 H�� �3 �%�� %� ��X��@�;  �%  �i���� �2 .���;��<3  �AG�^� �2Azimi )1982 ( H��F5  �P @� �%�� �2 	 8�9 67��� %�����8�9 ) X��@  S���$ ��2�	 ��  %��:� H��;� @� OP S��� �F�� )H:��.H�� %��%<9�� ?�����@  �C�� Ri� H����Q 
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Abstract      The social structure of water resources is one of the cultural potential dimensions of rural communities in Iran which plays a significant role in conventional management of water resources. The main objective of this research is to identify social structure associated with water resources management in the Gezir plain of Bandar lengeh. In the present study, Anthropology methods, direct and participatory observation and interviews with water resource users of Gazir village were collected. Economic, social, environmental constraints, especially water resources, as well as the common needs of indigenous people in the Gazir plain have led to formation of a social structure indirect to adapt the water scarcity, and farmers have exploited the water resources collectively through social structures as well as physical structures commensurate with their needs. The most important social roles currently affect the management of water resources in the plain are: Landowner, Kadkhoda, kharras,Gaboun, Gharises and Bazeyare Aids, beliefs, values and norms are another part of cultural potential of the plain of Gezir to adapt to the conditions of nature which has been created by farmers in the context of the social structure. In fact, self-organization and existence of aids in water management is one of the basic principles in the Gezir plain. Generally speaking, despite the elimination of large landowners after land reform, spontaneous co-operation and assistance in water management in form of social structure is one of the basic principles in the plain. Nowadays, therefore, it can be argued that using experiences of indigenous peoples of the plain in social structure, as the main agents of water resources management, due to their adaptation to the ecological conditions of the region, it is the most appropriate methods of sustainable development. 
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���� %� $	��� ���>�7 ����� �w�18  B�'�2 �n� 9� �% �L��� ��47 ������ �2  ��E�7 ����� 	  ���� %��R �LA�O� �%4� �E4��  ;�	 %�  �% _��`� Z;��� %� f�3 J�=�	�C 1�4C �9	  ��W�� �� �M��77/17 )91/14  	96/8  %� �2 $�4�  (%�) �5 ������ aO� �e���� %� �� 9� ����� ��;�� �� �M7  6��� ( (%��l��J  xA��  �'�47) ����  ;�	 ?� ���9	% 9���  $���� ��y 	50 .B�� (���74��2 �� 6%	5��� �4� J�� m� �E4�� B�'�2  �% _��`� Z;��� %� �2 [����  M�43 ���  6��� ��2B'(�M6  6N��� 	 \]M Z��R ?�3 $��� Z(�; ��>�A4���� � )2013 et al., Arzani(.   ��eA�_�b 9� $��'��� ���@L�� ?��W� W��R �	��� [�� )NIRS��47 �E4�� B�'�2 �%	5�� 6��� ( (z%4E) �'�� 6�M B�� �A4eR Z��R BR� 6�%��)  �%	5�� %� �@��� J�j V3�� ���� �� �>���� %� f�3 J�=�	�C 	 �N	���� 6�MV3���� J������� .�%�� 6��P� ���%�2 �M I	% J�� 9� ��4�) �4�� $��'��� �'�� ��M��7 �E4�� B�'�2 J��L� 6���Arzani 2015 et al.,.(  Tatian ) ��%�@�M 	2016 ����� 6��� {�� 
���� %� ( 2 6	% �� �W� �L��� ��47 �� �E4�� B�'� Hordeum

bulbosum ،repens Trifolium  وferulacea Prangos �2  ��4�� V`�� �@�N4A4�E ��;�� �� %�  Z;��� ?�N4A4�E �� B�'�2 �E4�� %� aO� �O36 ?�  (%� %����L� B�� 	 B�'�2 �E4�� %� �M �� )��47 %�  ��;�� ���	% 1�� 9� Z;��� �:�� .B�� ��%4b6�2 J������  (%� J�=�	�C 	 N���6 ��>�A4���� ��c���� d4���  ��
Trifolium repens )ferulacea Prangos 	Hordeum 

bulbosum %� ��;�� ���	% .B�� J��p�M %� �M ��47 �� �� BE���C Z;���  �% 9� %� �� J�=�	�C )f�3 \]M��HC6 $��� ?�3 	 N���6 ��>�A4���� ����2 	 ��W�� �� $%�4�� �A4�� %��6 9� ��MWA4�� $�	WE� ���4�), et al. Tatian 2016(.  Ahmadi  	Atrakchay  ��� %�2016  �� ������ %� _��`� Z;��� %� �L��� ��47 [�C �E4�� B�'�2 6	% �2  � ��% ����� J�� �� ���>�7 ����� %� �@�N4A4�E��M 6�P�� �A4�� $%�4�� )f�3 J�=�	�C 6N��� )WA4�� \]M 	 ��>�A4���� _��`� Z;��� %� ?�3 $��� 6��HC ^8�3� 6�%�� 6N4A4�E��L�6%�� $�4�) J��p�M  J��  %� �e�2����476�M  ^8�3� 6�%�� W�� _��`���L�6%�� . ��>M  ��M 6�����47�M  �M�%H� ��;�� �� � ��% 	  �% ��\]M 	 ��>�A4���� 6N��� )f�3 J�=�	�C %� �� $��� 6��HC��M 6�P�� �A4�� $%�4�� %� �� 	 1M�2 ?�3 WA4��  1��WE��BE� )2016, Atrakchay and Ahmadi(.   ������ [����Ahmadi  ��� %� ��%�@�M 	2016  ��



988  $%�� &�'�"...�)*�� $+�, $- ����m� 6	% c�2�� ������� 	 I9%� ���Hy %�Ph ��47 ��4��6  �>C%4� %� �� ��;��  �%  
���� %� �@�N4A4�E ����; ��42 ����� �%�s  �g� �2 ��� ����V3���M B�'�2 6 ^8�3� �@�N4A4�E  �% Z;��� W�� 	 ��47 %�Ph J�� �E4����L�6%��   (%� ?� aO� %� 6%��5 �n� 9��%�� �4!	. ��6%4b�2 ��;�� 	 �M��7 ��47 Z����� �g�  6	% ��  �%  �����V3���MB�'�2 6 �E4�� ��L�.�4� %�� 5��� ����  ���2 �2  %������ ��47�M  9� �@�N4A4�E ��;�� BE���C �� ��W�� �� 	 ����2 f�3 J�=�	�C ��W��ADF  	NDF  $�	WE�  � )2016 et al., Ahmadi(.   ��� %�2017  ������ �bShahbazi  �� ��%�@�M 	 ��7��h ��O�� %� ��4� �L��� ��47 	� �E4�� B�'�2 6	%��� ���� ��P'(� �  �2�n;8� Z��R ����m�%� 6�  c�2�� ��M��7 ������� .�%�� �4!	  ?�N4A4�E ��;�� �g� J��p�M ��L� �E4�� B�'�2 �� %��) �4�05/0<p(.  J�=�	�C ��W�� f�3 )CP\]M ) $��� 6��HC?�3( )DMD ��>�A4���� 6N��� 	 ) ME(%� 	� �M  BE���C �� �% ��M�2  �	% ?� ��47 %� �%�4� J�� 	 ��� ���� 6N4A4�E _��`� Z;���47��	criniferum Hedysarum   �% Z;��� ����� %� ��47 �� Be>�	cyclophyllon Astragalus  ����� �4� )., 2017et alShahbazi (.   K���� �����Hassibi  	 Noroznezhad  ��� %�2017  f�7 �w��� ��O�� %�  �3�� 6	% �� ����943��476�M  	 ?�%�� ?�� �� JPC �2 ��� ���� |�� ��M��7 J���r�� r4�� $��4��3  (%� J���r�� ���� �7 $��4��3 ��M��7 	 J�=�	�C  (%��� �% �e�E 	 �'�� �:�>e�M J��p�M . ���� k�S�3� �43 ��L�%��6 �e�E  (%� 	 J�=�	�C  (%� J�� . � $ M���  $�� �>E� )officinalis Melilotus(  6�%�� r4�� $��4��3 9�  �4� f�3 6N��� J��������47 9� �3�� �� ��eA� �2 6�M ^8�3�  R�E ���� �7 $��4��3 ��L�%�� ��. ��� s���C ) parviflora Malva( ��>2�3  (%� J���r�� 6�%�� �2�� �% f�3 6N��� ��W�� J����2 )�4�.��� k�S�3� �43  ��47 ��;	 ^r4�) ludoviciana Avena( ��;	 4! 	 �% �M4��2 ��W�� J����2 	 J������ �% �4��� 6�M  ����� )Noroznezhad, 2017 & Hassibi(. Rhimi  %� ��%�@�M 	  ���2017  	 ����9 )���	% $%	� �� %� �2  ���2 ���� )?�3 $��� \]M B����R )������� a�� $��7 z�43 ��>�A4���� 6N��� 	 z5 %� �4��� �% �M4��2 ��;�� %� �� �M�%H� %4b��L�6%��   �% Z;��� ���� 9� ������4� )2017 et al., Rhimi.( Pouzesh  ��� %� ��%�@�M 	2018   ��E�7 ����� Z�4h ��47 ���Hy I9%� 6	% �� ������ %� ��47 �E4�� B�'�2 �2angulata Ferulago  %� 	%�$�:��M6  %� _��`�V3���M $��� )s�3 J�=�	�C 6 ?�3) ��M 9� 6%�� �A4�� $%�4�� )f�3 ���h )WA4��  (%� )�A5 $��� 	 ��>2�3 )�}�3 $ ��4� %� �4����� ^��A� 	�'� ��>�A4���� 6N��� 	 \]M Z��R ?�3 $�����L�6%��  	 �M �7 )���	% Z;��� J�� 	�'� J�� 	 B���~4>�� $�:��	% �M �M�%H� ���4� %� �LA�O� �%4� ��47 . 6��r�� ���Hy I9%� 9� �M �7 	 ���	%  �% Z;��� %��%43���� ��� )2018 et al.,Pouzesh (.  B�'�2 ��%��  U�4� B�E4A�M \P� ��47  �h �E4��Pasandi  ��%�@�M 	  ��� %�2017  �2 ��� ���� ���>�7 ����� %� Z;��� V3�� c�y� �� ��47 	 �@�N4A4�E �'�2 6�M$9� ��6��7 ��L� 	�'� 6�%�� $ � .�4� 6%����6%4b �2 J� 1��WE� �� )�A5 $��� )?�3 $��� \]M B����R )f�3 J�=�	�C %� �� $��7BE�� 1M�2 \>�A4���� Z��R 	 \]M Z��R 6N���)  %� ��%4()?�3 $��� �2 ADF  1��WE� J��:�A 	BE�� )2017, et al. Pasandi.(  ������ [����Zandi  ��%�@�M 	  ��� %�2017  �2 ��� ���� %�>��7 %4� �j�%� %� �g� �� ��47 %� ?�N4A4�E Z;��� Z����� �g� 	 ?�N4A4�E Z;�����L�  (%� ?� 6%��5 aO� %� �E4�� B�'�2.�4� %�� �� ���	%  �% ��;�� %� �E4�� B�'�2 �}2� ; 	  �5 B�� �� �� �E4�� B�'�2 �5 9� XC �C 1M�2 �M�%H� ��; � ��2 )2017 et al., Zandi.( 	 ����9%� B�'�2 �>����  �� �E4�� �R8�� 
���� %� 6N4A4�E _��`� Z;��� %� ���� �7 9� ��47 U�4� W7%� �����P� %��h ��82 ����5Khorasaninejad  ��� %� ��%�@�M 	2018  6N4A4�E ��;�� �g� �2 ��� ����  c������ ���� �7 $��4��3 9� (Hordeum murinum) 



 ���� �����  �! ����� ������ 	 
��� ������26  $%���4  989   ��47 �� �M �E4�� B�'�2 �� Hordeum ,fatua Avena

elongatum Agropyron ,glaucum  aO� %�5   (%� ��L� �O3.�4� %�� �M %�  ���	%  �% ��;�� %� ��47 �� J�=�	�C) �E4�� B�'�2 6N��� )\]M Z��R 6N��� )f�3 (��>�A4����  ���9�4� ).2018 et al., Khorasaninejad(.  �����A ����� %� �y�9 
���� �M��7 ��47 [�C  �% Z;��� aO� %� �E4�� B�'�2 ��5 ��L� ^8�3�  (%� %�� �4� %� �2 ��>�A4���� 6N��� 	 J�=�	�C �M �7 	 ���	%  �% Z;���f�� 9��� �%4� �L��� ��M��7 U�4� �M�l��J  %� ��� $ �  �� %��R ��M��7 J��  �% �����C Z;����l��J  J�� �M9���  �  M�43 
��� %� f�� ��@��� 1M�2 �� ���� 	  ��>��), 2016et al.Arzani .( �� ���� ������ [���� %� �2  M�  %� �� J�E�7 �n�5/1  6��� ?�3 �E4�� f�74��2�l��J  9��� $�% 	 i�4�� ���9	% %	�j 	 B>�� a��( f�� _��`� 6�M� �E4�� B�'�2 6��e� �� 9��� J�� �2 �%�� _��`� Z;��� % ES) �4� V`��  �% Z, 2018et al.Arzani .(    � 9� ^ M���� J��%�� )K� 2�'��E4�� B �� ��47 �L��� bulbosa Poa) repens Trifolium 	 

 Z;��� ���2 %� 	 �M��7 ��47 �� �M �E4�� B�'�2 ���m� f ���  �%. ���  
  
 ����
���  LR4��B E��m!����  �LA�O� �%4� ��O����L� `�5 $94;� W '� z���� BL�	 ��  5864 ) %��@M6/58 2� (
��� ���4� %� ���� �����P� z�y��!	�� )78/3  B;�>�  (%� $�	 �� .B�� $ � 
R�	 �����A ����� %� (��!	�� �����P� 9� �LA�O� �%4� $94;”46 '27 � 48 ��”30 '36 � 48  �4b R���  	"31 '53 � 33 ��”24 '58 � 33 A��� ���� �� ���  Z@�)1(.  ��:���� i�'�%� J�%� aO� 9� $94; J� �2641  )���  �5 ZR� ;1947  �5 �}2� ; 	3451  ����� ���. ��:��� J 20 7 �%�� �A���  $94;9/450 �����R� 	 ���� �� �5 \ >�� ~����\ ��6  J�%��	��4M 	 z5 ��4�� B��6 B�� �����E ���'�%�� .�:��� ��r�� %��; �!%� �}2� ; J  ��O��2/39 ���� �!%��� 	 ���:�:��� �!%� ZR� ; J  ��O�� ��r�� %��;5/11 �� ��� ) &Ariapour 2014 ,Mohamed Shariff (Z@�) 2(.   �b ��A	� �LA�O���� ��6 7 1�4C�M��   � V`��  ��O�� %� �216 ��7 ��M��  cA�y �4!	�%�� ) �	 !1.(     ./�1- 0�1��� ��'- 2��- �0 $)3�4� 0��� $546� ����%��71 �0����   �@�N4A4�E _��`� Z;��� %� Astragalus gossypinus

  ���9 J��L� 6��� �5 e���  ��! ��  �'� z��� ���� %� �'( ��E K���� J�� %� . ����� ��O�� %� ��h c����



990  $%�� &�'�"...�)*�� $+�, $-   ./�2- ����!�� ���9*$)3�4� 0��� $546� ��   :��1 1- *�;�!� ,�!��  0��� �<�� �0 0�1��$)3�4� ), et al. Ariapour2015(  ��O�� Z2 9�  (%� (%��@M) B;�>� %�S�3� ��� f��  2 7/10 416/48 Ga-Fa Garden-Farm land 1 18/66 1094/09 As.ad-Er.no Astragalus adscendens-Eryngium noeanum 2 16/54 969/80 As.ad-Er.no Astragalus adscendens-Eryngium noeanum 3 4/46 261/27 As.mi-An.gr Astragalus microcephalus–Annual grass 4 3/51 205/67 As.mi-An.gr Astragalus microcephalus–Annual grass 5 3/52 206/19 As.mi-Co.ja Astragalus microcephalus-Cousinia jacobsii 6 8/38 491/37 As.mi-Co.ja Astragalus microcephalus-Cousinia jacobsii 7 9/10 533/49 As.mi-Co.ja Astragalus microcephalus-Cousinia jacobsii 8 2/08 122/06 As.mi-Me.pe Astragalus microcephalus -Melica persica 9 2/50 146/56 As.mi-Me.pe Astragalus microcephalus -Melica persica 10 2/40 140/91 As.mi-Me.pe Astragalus microcephalus -Melica persica 11 4/59 269/35 As.mi-Rh.co Astragalus microcephalus-Rhus coriaria 12 6/16 361/35 Ho.bu-As.mi Hordeum bulbosum-Astragalus microcephalus 13 5/59 327/60 Ho.bu-As.mi Hordeum bulbosum-Astragalus microcephalus 14 1/99 116/75 Ho.bu-As.mi Hordeum bulbosum-Astragalus microcephalus 15 3/43 201/29 Ho.bu-As.mi Hordeum bulbosum-Astragalus microcephalus 16 100 5864 Z2 
�! 



 ���� �����  �! ����� ������ 	 
��� ������26  $%���4  991   ������ Eryngium-adscendens Astragalus
noeanum  6�M 2 ��2  	3 ��   �	 �; ��� c����18  	16    ��A4� �� 	  (%�213347  	207537    Z�2 %� f�74���2  9� ���|%W����J ����M6 7�M�� �� ��O��. ��� �p�M� J  ��������� Astragalus-bulbosum Hordeum

microcephalus   2 ��15  �	 ; ��2    ��A4� �� 	  (%� 24635   ���� Z2 %� f�74��2 ?�h42 ����J    ���O�� ���� ��. ���  J�� c��� ��� ��M  ������   9� 1���60   	  �(%� s�3�M6 $W��:�� \2 �@M5  �����>M42 6�4M 	 z5 �� %��  Z�4�4��A s�3 	 ��>M ) Z@�3.(    ./� 3-  $?5+;�*��! , @����!��     9�����M6 y �� �4!4�� 9� �����M6   2 ��4 )12  	13 �� %�� �����M ��7�'�� 1� � $ �	�>C ��� ��� �� 	 o��A Lj	 �!%��� B� ���2 W����M �%��6 Lj	 �!%�� 	 U�4�� B Lj� _�� ����  	��M ?� 9�����M 7�M�� �%��6  �!%� Lj	�3 	 z43 B��� �E�� � ��>�.  9� $ ��2 ��h cA�y f�� �� $���M �2 $�4� 6�A  �'�47 ��O�� 
�����P�5  c�2�� %� W�� W� $�� 9� ����� 	 $�4� ����>M42 ��O�� 
���� .B�� �4!4� ��7�h �%4�  L� �� B�Pe��%�� �� %��R . ���7��47 �M��7 6�M  %� �LA�O� �%4� �������� J���� �M �4!	 $���M ��M��7 ��4�� ��4�� 	  �%�� �E��S� %4S� 6%���� � f����.  %� �%4� ��O�� aO� )�LA�O� ��476�M 7�M��  Poa
bulbosa )repens rifoliumT  	 Astragalus

gossypinus ������� ��7�  � %� 	 N4A4�E ��;�� ��6 	%  �% ��;��)���) Z��2  �% ��;�� 	 �M �7 �M�%H� �� )B�Pe��%� 9�$����� �3�	� �� $�� I	% �� (�8��2 E��S�� ��4��%����6  � �. %� ��4�� ��;�� �M%����6  %��@� [�C 9�  �n� �%4� ��47��� 	6  )%��@� �M10 �C�� ��E��S� %4b�  9�  
��� _��`� d���z�`���  ��47 6��� i4��� %�)30  ��4��  9� Z@���150 (�M��7 ���C 	 ����� ?� 9� s�3 aO� 6��� 	 
OR  L� ��4���M B2�C %� %	��� %� 	 %��H'�� 6Hy�2 6�M ?�3 ���� Z�� %� ��95 6�4M	 ��4�� �M %� ��47 �M 6�M �� �@�N4A4�E ��;�� �� ?A� 6�%�� z���5 U�4� �W�� %4b ������ 	� �OR 	  � � ��3 6�300  ��4�� �M 9� f�7 6��� L���2 J�'�B ��7 $���5 �E4���.  V3���M6 �2'� Z�eR 9� �3 $���? ) \]M Z��RDMDDry Matter Digestible= ( ) =�	�C�) f�3 JCPCrude Protein=() f�3 �e�E )Crude CFFiber= )(��A4�� $%�4�  6�P���M� WA4��)Neutral NDFDetergent Fiber=() ) \]M Z��R ���Hy $��� Z2Total 



992  $%�� &�'�"...�)*�� $+�, $- TDNDigestible Nutrient= ��>�A4���� 6N��� 	 ( )MEMetabolism Energy= ( %4��� ~��� �� $�:����95 %�  Z�LA�AOAC )2000 ( K���� 	Jafari ) ��%�@�M 	2003 ( $9� ��7��6  � �.  ?� �4��E K��b 9� \]M Z��R ?�3 $���  	���6 $9� ��7��6 =�	�C�J � �� ��2 I	% �� )f�3�) �N	��N ( L����j 9� $��'��� �� 	 J� c25/6 ����7 �e���� ��W�  (	� �4��E). ��L� %4n����  (%� JDFN ��4���M  �	 I	% 9� �E $�:��� 	 B>u4�� $��'��� ?��e���7.   ��>�A4���� 6N��� 	 �� �4��E U�4�  �4��E K��b 9� \]M Z��R ���Hy $��� Z2  �5 B� � %�Ph.   �4��E)1(  %ME(Mj/kg/DM)=0.17×%DMD-2    �4��E)3(  TDN=96.35-(ADF%×1.15)               �4��E)4(    ^��74��2 �4�95 9� � ��� - 6��� _������ �4�95 ��4� ����� $����M $��'���  	  L����6 �>���� V3�� �M %� �4b $%	� N4A4�E6 	 X���%�	 W�A��5 �4�95 9� ���6 �>���� J�:�����M  9� @��� �4�95J f�� K��b 9� %�WE�SPSS $��'���  �. �����  �% Z;��� BE���C �g� �� �E4�� B�'�2  	 $�4�� ���m� �O��� Z��4� 9� B�� J@�� ���Hy I9%� J��p�Mgl���  ��e� ��>@� _��`� Kb��� %� 	 ��E��HC.  
���� �E4�� B�'�2 Z��R ����m� 6�%�� 	 $�4� ��@� 	 ���9 �� ��>��	�n;8��6 B�� ��47 9� 	B�� 	�'�� �:�� ��47 �� 6�. J��9�	%  �M�75  ������� �e�2�� ����m� 9���47�M6  �� $���M _��`�  	 Kb��� %�  �% ��;�� BE���C�R��\�M6  %�  ��� _��`� $�P�%����6 ���7 %��R �!4� �%4� 
���� 9�.    [����  �2 ��� ���� X���%�	 W�A��5V3���M B�'�2 6 _��`� Z;��� %� 	 �n� �%4� �M��7 ��47 �� %� �E4�� �E8�3� 6�%�� �@�N4A4�E��L�6%��  ^8�3� J�� 	  ��>M  $ ��2 \M Z����� �g� aO� ��B�� $ �. ��6%4b J������ �2 ��L� ^8�3���47 %� %���M  �� d4���V3���M 6TDN  	 NDF  6�PS3�� 	 �4�DMD  	CF ��L� �� %�� %� . � �%4�  %� W�� �@�N4A4�E _��`� Z;��� �����V3���M 8�3� ^ ��L� 	 ?� aO� %� %��5  V3�� U�E 	 �4�  (%�ME ��L�. �� %��  %� ����m� c��j J������ 	 J����2 J��p�M�� �LA�O� �%4� 6�M��m�� �� d4��� c����NDF  	CF ��  ��� ) �	 !2.(    :��12-  A+����� B�3�+� C��D+ E�)��� F�G+���&'H�<��+� ��!�/� �3�6% $���� $- � $+�, $- �0 $%�� &�'�" ��� ���,  E����7* I��6�  �0�<� $1�0  (%)DMD (%)CP (%)CF (%)NDF (%)TDN )MD//Kgj(MME 4 %��@�  29/0 56/10 98/33 54/0 08/16 01/0 2 ��47 05/15 *84/14 82/144 **86/107 **83/2621 *10/1 2 6N4A4�E ��;�� **39/165 *97/10 *43/153 **48/179 **20/161 21/0 4 ��;�� 	 ��47 Z����� �g�  *20/26 *27/12 *39/3 **49/21 04/5 01/0 8 �O3 25/5 09/2 43/20 86/1 11/5 20/0 %CV  66/7 33/7 31/17 18/3 53/4 09/17 S.E.M ��47�M  56/0 59/0 45/0 34/1 92/0 960/0   %DMD = 83.58 - 0.824 NDF% +2.626 N%  %CP=6.25×N%                                   (2 �4��E) 
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  ./�4-  �H�0DDM  �0$+�,��! �!��, K�DL� � ��� .���� �0  K�DL� .���� �0�/� �3�6% 

  ./�5-  �H�0 �� �/� �3�6% $���� � $+�, .��5D� �N�DMD  
a1 :Astragalus gossypinus )a2 :Poa bulbosa )a3 :Trifolium repens  b1 )�M �7 9� ZeR :b2 )�M �7 :b3�M �7 9�  L� :    .���* B�3�+�NO*��  B�+ � �/� �3�6% K�DL� .���� � $+�, �H�0 �� .��5D� �N�DMD  	 �N	���� ��W�� �� \]M Z��R ?�3 $���  (%� �2 ���5 9� 	 �%�� �����>� �O��% �M��7 ^��A�gl���  �E4�� B�'�2 %� ��P� ���	% Z;��� BE���C �� �2 �%�� ���	% _��`� Z;��� %��� � �C 1M�2 �E4�� B�'�2 ����� %� )��E�� 1M�2J��9� . �2 	% 9� Z(�; [���� .B�� 6%	�j �5 ��%��  ���� 1M	YC J��  %� �� �2 ���DMD ��47 ���� %� ��A	� Z;��� %� _��`� 6�M ��L� ^8�3�  �% ��W�� J����2 	 J������ 	 B�� � 6%�� 12/23  	52/20 ��47 �� d4���  (%�6�M Poa bulbosa	 



994  $%�� &�'�"...�)*�� $+�, $- 
Trifolium repens  Z;��� %� V3�� J�� %� �� ��� .�4���L� ^8�3� 6�%�� �@�N4A4�E _��`� aO� %� 6%��1   (%� �� ��W�� J����2 	 J������ 	 �4� %� �� �� c����61/34  	 24/24 �� �M �7 9� ZeR 	 �M�%H� �� d4���  (%� . ��� %� �2 ��� ���� �@�N4A4�E ��;�� %� ��47 Z����� �g� [���� aO�5 %�  (�L�� ��4�� %�  (%� J������ �2 B�� %��a2b3  ��W�� ��33/39  ��4�� %� J����2 	a2b1  ��W�� ��21   (%� ��)  ���Z@��M 64  	5  �	 ! 	2.(    .���* B�3�+�NO*�� �/� �3�6% K�DL� .���� � $+�,  B�+ � .��5D� �N�  �H�0 ��CP   %� �� �2 ��� ���� J@��� 	 X���%�	 W�A��5 [����CP  ���� %���476�M  aO� %� _��`�5  ^8�3�  (%� ��L�6%��  ��W�� J����2 	 J������ 	 ��� ����06/21  	 97/17 ��  (%� �� d4��� c������476�M Trifolium 

repens  	bulbosa Poa .�4�  %� V3�� J�� %� �� ^8�3� 6�%�� �@�N4A4�E _��`� Z;�����L�6%��  %�  aO�5 �� ��W�� J����2 	 J������ 	 �4�  (%� �� c����  %� ��03/21  	33/18 Z7 9� ZeR �� d4���  (%� �M� �M�%H� 	�� ���.  ��;�� %� ��47 Z����� �g� [���� aO� %� �2 ��� ���� �@�N4A4�E5 ��L�  (%� B�� %��  ��4�� %�  (%� J������ �2b33a ��W�� �� 05/22  	  ��4�� %� J����23a2b �W�� �� �79/13   (%��� ��� )Z@��M6 6 	 7  �	 ! 	2.(     .���* B�3�+�NO*��  B�+ � �/� �3�6% K�DL� .���� � $+�, �H�0 �� .��5D� �N�CF  %� �� �2 ��� ���� J@��� 	 X���%�	 W�A��5 [����CF ��47 ���� %���L� ^8�3� _��`� 6�M �� � ���� 6%�� �@�N4A4�E _��`� Z;��� %� V3�� J�� %� �� �����L� ^8�3� 6�%�� aO� %� 6%��5  	 �4�  (%� �� ��W�� J����2 	 J������ %� �� �� c����94/30  	 86/20 Z7 9� ZeR 	 �M�%H� ���9 �� d4���  (%� �M� �� �g� [���� . ��� �@�N4A4�E ��;�� %� ��47 Z����� aO� %� �2 ��� ����5 �� )B�� %�� ��L�  (%�6%4b �2  ��4�� %�  (%� J������a2b3  ��W�� ��06/38  	  ��4�� %� J����2a1b1  ��W�� ��5/17 ��  (%�  ��� )Z@��M 68  	9  �	 ! 	2.(    
  ./�6-  �H�0CP  �0$+�,��! �/� �3�6% K�DL� .���� �0 � ��� .���� �0 �!��, K�DL� 
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��� ������26  $%���4  995     ./�7-  �H�0 �� �/� �3�6% $���� � $+�, .��5D� �N�CP  a1 :Astragalus gossypinus )a2 :Poa bulbosa )a3 :Trifolium repens  b1 )�M �7 9� ZeR :b2 )�M �7 :b3�M �7 9�  L� :      
  ./�8-  �H�0CF  �0$+�,��! �/� �3�6% K�DL� .���� �0 � ��� .���� �0 �!��, K�DL� 

 
 



996  $%�� &�'�"...�)*�� $+�, $-    ./�9-  �H�0 �� �/� �3�6% $���� � $+�, .��5D� �N�CF  a1 :Astragalus gossypinus )a2 :Poa bulbosa )a3 :Trifolium repens  b1 )�M �7 9� ZeR :b2 )�M �7 :b3�M �7 9�  L� :      .���* B�3�+�NO*�� �/� �3�6% K�DL� .���� � $+�,  B�+ � .��5D� �N�  �H�0 ��NDF   ��W��NDF  %���47�M  W�� 	 6N4A4�E _��`� Z;��� 	 aO� %� 	� J�� Z����� �g�1  ^8�3�  (%���L�6%��  ��W�� J����2 	 J������ .��� ����NDF �� ��W�� �� c���� 6/57  	26/31  (%�  �� d4�����476�M bulbosa Poa 	Trifolium repens . ��4�  f�:�M J����2 	 J������ ��W�� �� �M �7 9� ZeR 	 �M�%H�76/47  	02/37  (%� .�4�  J��p�M �@�N4A4�E ��;�� %� ��47 Z����� �g� [���� ��4�� %�  (%� J������ �2 ��� ����a2b3  ��W�� ��13/64  ��4�� %� J����2 	a3b1  ��W�� ��26   (%��� ��� )Z@��M6 10  	11  �	 ! 	2.(    ./�10-  �H�0NDF  �0$+�,��! �/� �3�6% K�DL� .���� �0 � ��� .���� �0 �!��, K�DL� 
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  ./�11-  �H�0 �� �/� �3�6% $���� � $+�, .��5D� �N�NDF  a1 :Astragalus gossypinus )a2 :Poa bulbosa )a3 :Trifolium repens  b1 )�M �7 9� ZeR :b2 )�M �7 :b3�M �7 9�  L� :     .���* B�3�+�NO*��  � �/� �3�6% K�DL� .���� � $+�, �H�0 �� .��5D� �N� B�+TDN  �2 ��� ���� J@��� 	 X���%�	 W�A��5 [����  %� ��TDN  ���� %���476�M  _��`�W�� 	  �@�N4A4�E _��`� Z;���  ^8�3� 6�%����L�6%�� aO� %� 1 4�  (%���  J������ . �� ��W�� J����2 	 %� �� �� c����33/65  	2/26  (%�  �� d4�����476�M Trifolium repens  	 Astragalus

gossypinus �� ���  %� 	�%4�  �@�N4A4�E ��;�� J������ �� ��W�� J����2 	 %� �� �� c����39/55  	05/45   (%� Z7 9� ZeR ���9 �� d4��� �M�Z7 9�  L� 	 �M��� ���.  �@�N4A4�E ��;�� %� ��47 Z����� �g� [������L� �4e� %�� 	  ��4�� %�  (%� J������1b3a ��W�� �� 70  %� J����2 	  ��4��3a1b ��W�� �� 65/22 B�� )Z@��M6 12  	31  	  �	 !2.(    ./�21-  �H�0TDN  �0$+�,��! �/� �3�6% K�DL� .���� �0 � ��� .���� �0 �!��, K�DL� 
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  ./�31-  �H�0 �� �/� �3�6% $���� � $+�, .��5D� �N�TDN  a1 :Astragalus gossypinus )a2 :Poa bulbosa )a3 :Trifolium repens  b1 )�M �7 9� ZeR :b2 )�M �7 :b3�M �7 9�  L� :      .���* B�3�+�NO*��  B�+ � �/� �3�6% K�DL� .���� � $+�, �H�0 �� .��5D� �N�ME   %� �� �2 ��� ���� J@��� 	 X���%�	 W�A��5 [����ME  %� aO� ?�   (%� ���� %���476�M  ^8�3� _��`� ��L�6%��  �������  _��`� Z;��� %� V3�� J�� %� �� ��� �@�N4A4�E �@�N4A4�E Z;��� %� ��47 Z����� �g� W�� 	 ��L�.�4e� %�� ��64�� �2 J�� %� �� J������ 	 J����2  %� V3���%4� ��47�M ��c���� %� �� 88/2  	07/2  ?�3 $��� f�74��2 �� �	N�:� �� d4�����476�M 

gossypinus Astragalus  	Poa bulbosa  ��4� Z@�) 14  �	 ! 	2.(    ./�41- U�B�� ME  �0$+�,��! �!��, K�DL�      



 ���� �����  �! ����� ������ 	 
��� ������26  $%���4  999  ���  NO*�� VW�� �� $+�,�<��+� ��!��� ���,  ��47 i4� �2 B�� �5 �:���� K���� J�� [����  ��W�� ��  �A4�� $%�4�� 	 \]M Z��R �N	���� Z26�P�� ��M WA4�� gl��� �%��) ��6%4b�� �47 	 % e� �2 	 J������ c����  \]M Z��R �N	���� ��W�� J����2 �% 64! $��7 %� 	 �����B��� �4!	 �A4�� $%�4��  (%� J������ %��9��C  �� �2 K���� ����� Hassibi and Noroznezhad , 2017  ���� �2 ��  ��2 	 J�=�	�C  (%� J���r�� r4�� $��4��3 ��M��7 J���r�� ���� �7 $��4��3 ��M��7�� �% �e�E  (%� �43  ���� k�S�3�) \M�%�� ���43 J�� Z�A� �� i4j4� J�� . ����� %��R �'�� ��M��7 ��eb %� % e� $��7 �2 B�� 	 %� �� B�� 9� �% �43 ���4M f� �� ���>�9 6��� %�P� %� 	  M�   �%$%��	� �� f���� 6 � ! ���	%  �% M�)  �� J������� 	�C ��W�� ��4� r�� Z�A� ����� %� 	 r�� �N	���� %� �� J�=��4�  M�43 r�� \]M Z��R �N	���� Z2 %� ��  i4j4� J�� �2 U�4� W�� 2016, et al. Tatian  ����� 6��� {�� 
���� %�B�� ��E�7 %��R $%��� �%4� % e� �%4� %� �W� ��4� r�� . $%�4��  (%� ��4� J���C 	 \]M Z��R �N	���� Z2 V3��V3�� �A4�� J�� �2 $�4� �E4�� B�'�2 ��4� r�� 6�M � ��h 6��� i4j4�f���M .B�� \P� %��>�  , et al. Ahmadi; , 2016Atrakchay and Ahmadi , et al.Pasandi and  2017, et al. Shahbazi2016;  2017 V3�� ��W�� ��4� ��m�� �%4� %� �E4�� B�'�2 6�M  �A4�� $%�4�� )f�3 J�=�	�C ���!9���M 6�P�� )WA4�� \]M 	 ��>�A4���� 6N�����47 %� ?�3 $��� 6��HC 6�M $��2 $%��� _��`� �2  �� J���5 W�� K����  �%l���  ��. ���� ��47 f�3 J�=�	�C  (%� �@��� �� �!4� ���M  9� 1�� �:�M 7  ��4�  (%�) J�������  ���3 ��47 �� �M %� V3�� J��  %� ��� �4� z4�O��%4� ��\]M V3 6��HC U�E��47 6�M
Trifolium repens  	bulbosa Poa  1�� ��4� r�� Z�A� ��  9�60   (%� � � �%	5�� z4�O� ���3 ) et al., Arzani 2013(.  NO*�� VW�� �� �/� �3�6% K�DL� .�����<��+� ��! ���, ���   ?�3 $��� ��W�� �@�N4A4�E _��`� Z;��� ���m� �� ���m� \]M Z��R 9�  L� ��;�� %� J������ �2 ��2  M�43 �� �M �7 %� . ����%4�  $��� Z2 	 f�3 J�=�	�C ��W��B�� ����� �:�� Z;��� 9� �M �7 9� ZeR )\]M Z��R ���Hy ������ [���� �2 , 2007et al.Amirkhani  	et  Arzani , 2015 al.  %� ��M��7 �E4�� B�'�2 ��4� ����� �� ��e�	%  �% ��;�� �% Z;��� ���� �� Be>� ���l���  �� ����.  �M �7 9�  L� ��;�� %� �A4�� $%�4�� 	 f�3 �e�E ��W��B�� �:�� Z;��� 9� ����� Z;��� %� ��>�A4���� 6N��� .���� 	 B�� � 6���m� _��`� f�� 6��h �2 B�� J�� $ �M�  ��;�� �M %��l 6��g %��l��J  %� ��� �%� � 9��� �%4� 6N��� V3�� ���� U���� J�� J�=�	�C  ���� �Mgl���. ��>M %�H7  �� ���� K���� J�� ����� �2 %4O���M _��`� Z;���  �2 V3�� �� ��M��7  �% �E4�� B�'�2 ������� 6�Mgl���  	 f�3 J�=�	�C  ���� ����4� 1M�2 ���� 	 �%��\]M4�� ��W�� 1��WE� 	 6��HC 9� 6%�� �A4�� $%� ��M�� WA4���4�. ����� �� ����); 2016 ,et al.Tatian , 2016; et al. Ahmadi, 2016; trakchayand Ahmadi ; 2017, et al. Rhimi; 2017, et al. Shahbazi 2018, et al. Khorasaninejad( � W� $%��� �%�4� J�� �� $�4��. ��  NO*��  �� �/� �3�6% K�DL� .���� � $+�, .��5D� VW���<��+� ��!��� ���,  ������ K���� J�� %�J gl���  V3�� 6	% �� Z������� i4j4� J�� �2  � �n;8� �A4�� $%�4�� J�� ��  ��4� ��47 %� \M V3�� J�� �2  ��� B�� _��`� Z;��� 	 �M  �%�� 6���9 ����m�\M 	 ��4� ��47 	 �47 6�  �% Z��@� �� �5 1��WE� ���� ��M��7.�4�  6N��� V3�� W�� 	 6N4A4�E _��`� Z;��� %� �@��� Z�A� �� ��>�A4����gl��� . �� $ �� 6���m� Z����� �g� %� ��47 i4� \2  [���� ������ 2017, et al. Zandi 	 %�>��7 %4� �j�%� %� 



1000  $%�� &�'�"...�)*�� $+�, $- K���� , 2016et al. Ahmadi ����m� 6	% �� c�2�� ������� 	 I9%� ���Hy %�Ph ��47 ��4��6  �>C%4� %� �� ��;��  �% ����; 
���� %� �@�N4A4�E ��42 �����  W��   ���� J�� K����B��@; �4!	 9�  	 �M��7 ��47 Z����� �g�V3�� ����� 6	% ��  �% ��;�� �E4�� B�'�2 6�M ��  %4(��L� %���%��.  NO*��  .��5D� �N� B�+ � �/� �3�6% K�DL� .���� � $+�, �H�0 ����X�3���D� � �+�  �� ^8�3� �4!	 �� �!4� ��L�  (%� ?� aO� %� %��  ���� %���476�M  %� �� o��A �� _��`���>�A4���� 6N���  %� J��[���� �� �2 K���� 2016, et al. Tatian  {�� 
���� %� �� ����% ?� %� �W� ����� 6��� ��� ��L� f � 	 6%��  V3�� J�� Z����� �g� W�� 	 �@�N4A4�E _��`� Z;��� %��@�N4A4�E Z;��� %� ��47 �� ���� ��4���2  �M %� $��7 �2.�%�� f�� 6��� ���>@� 6N��� �4� ��h �2 ����9 J��9�)	% ���	9 �h �M ��M��7 �2 ���� J��  6����� 6N���  �4� ��h f�� c�S�  �  M�43 �M�r���;� ��� a��(. ���   ��� ��� V3�� ���� ��5 �2 B��� �!4� �E4�� B�'�2 6�M ���� .��3 �� B�� ��>@� W�� J�=�	�C  )J�=�	�C ��W�� �2 ���5 9� \]M 	 6 �R ��4� 9� ����� ��M��7  �% Z��	� %� 6��HC �@�N4A4�E Z;��� ���� �M �7 f�:�M %� ��W�� J�� 	 B�� �� �43 X2����2 �� �%) J������� �� ��P� �2 ��2 ���� ��4�  �� �2 ����9 %� $��7 B��50  ��h $ ��% �M �7  (%� .�4� ������ [���� �� K���� J�� [����) , et al. Arzani , trakchayand Ahmadi ; 2016 ,et al.Tatian 2015; , et al. Khorasaninejad; 2017, et al. Rhimi2016; 2018(��� ����% ?� %� i4j4� J�� �2  ����r���;�  ���� ��47 i4� ��4� 	�'�� 9� %� K���� �%4� 6�MJ�� 1M	YC�M ��. ���   �2 ��� ���� 1M	YC J�� 9� Z(�; [���� i4��� %���L� ^8�3�%� J�=�	�C ��W�� ����m� %�� ��47 Z;��� 	 �M  %� �� �� �@�N4A4�E _��`�06/21  	97/17  (%�  d4��� ��47 �� 6�MTrifolium repens  	bulbosa Poa �4�  �M 	  ��L� 9��� �%4� ������ aO� 9� ����� ��W�� 	�7   (%� 6����l��J  ��y 	 xA��  �'�47) ����  ;�	 ?� ���9	% 9���  $����50 B�� (���74��2. J�������  ��W�� �2 ���5 9�  J�=�	�C���P��J B�� �E4�� B�'�2 $ ��2 V`�� Z���  	  9���4� f�3 �e�E ��W�� ��4� \2 \M �� $��7 	� �>���� %�) �� ���� ��4���2 �2 ��47Trifolium repens    (%� 6�%�� ��47 9� 6����� J�=�	�C Poa bulbosa  �� ������ �� 	 �4� �� ����� J�� 9� 6��r�� �E4�� B�'�2 ��47 J�� �2 B'7 ��4�
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Abstract      In the present study, forage quality of three range species including Astragalus gossypinus, 
Trifolium repens and Poa bulbosa at three phenological stages, (vegetative growth, flowering, seed maturity time) in Borujerd county of Loretan province were evaluated. Data were collected by random sampling using 10 individual plants on transect line in 5 replication. Qualitative indexes were measured and data were compared using ANOVA and Duncan test. Results indicated that DMD is not significant between different species, but it was significant differences (p< 0.01) among the various phenological stages. The highest and the lowest were 34.61 and 24.24% respectively for seeding and before flowering stages. The amount of crude protein was significant at (p< 0.05) in different species, phenological stages and their interactive effect. The highest and the lowest crude protein were obtained in 21.06 and 17.97% in Trifolium 
repens and Poa bulbosa respectively. The amount of crude fiber was not significant difference between species, on the other hand, in different phenological stages and their interaction was significant at (p< 0.05).The highest and the lowest of crude fiber were 94.30 and 20.86% in seeding time and before flowering phenological stages. The highest and the lowest of amount of ADF were obtained in Poa bulbosa and Trifolium repens with 57.6 and 31.26% respectively. According to obtained results, Trifolium repens, Poa bulbosa and Astragalus gossypinus had better forage quality respectively in before flowering stage where this issue indicates the best time for animal grazing is in May and June.   
Keywords: Poa bulbosa, Trifolium repens, Astragalus gossypinus forage quality, phenology stages.  
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 دهیچک
آگاهي از اثر عوامل محيطي در بروز رو  ازاین .لرزه ارتباط دارد نيزمهمانند  يهای دهیپد است که با ریختي ينزم ياصلفرایندهای گسل از     

پس است که  قوم قرهحوضه عرصه پژوهش  .اند شدهپژوهش بررسي این دارد که این اهداف در  یادیت زيو شناخت مناطق پرخطر اهم گسل
سيلابي،  یها پهنه رش،، فرسایش، بايشناس سنگفولوژی، رآن، متغيرهای ارتفاع، شيب، جهت، اقليم، کاربری، ژئومو یها گسلن يياز تع
سپس  گردید. و ناودیس آن استخراجطاقدیس  آبراهه، از جاده، ناهمواری زمين و فاصله ،قدرت جریان یها شاخص ،يشناس خاک
در  يعصب شبکهو  لوجيستيک يونرگرس، بردارپشتيبان ينماش، بوستينگ يعيتجم، يتصادف جنگل، يمتصم درختشامل  یکاو داده های یتمالگور

 یها کلاسآماری دومتغيره شامل ارزش اطلاعات و تراکم سطح برای شناسایي ارزش  یها روشو شناسایي ارزش متغيرها برای  R افزار نرم
و  يتصادف جنگل های یتمالگورکه نشان داد  ROCمنحني با  ها یتمالگور یبند طبقهدقت در وقوع گسل برازش شد. ارزیابي هر متغير 

بر مبنای متغيرهای ورودی وقوع گسل  یبند طبقهدرصد بهترین عملکرد را در  12و  11با سطح زیر منحني ترتيب  به بردارپشتيبان ينماش
آماری  یها روشآمده از ترکيب این الگوریتم با  دست به یبند پهنه یها نقشهدارند. در نهایت با ضرایب جيني در الگوریتم جنگل تصادفي، 

ین پارامترها در مهمترو شاخص ناهمواری زمين  يشناس خاکمتغيرهای ارتفاع،  يبترت بهطبق این الگوریتم،  .شد اعتبارسنجي و تهيه دومتغيره
 ها گسلدرصد  12و  26حدود  يبترت به، در روش ارزش اطلاعات و تراکم سطح یبند پهنه یها نقشهطبق ارزیابي  وقوع گسل شناخته شدند.

توجه با داشت.  يشتریبحساس به وقوع گسل دقت  یها پهنهروش ارزش اطلاعات در تعيين رو  ازاین .قرار گرفتند زیاد يليخدر کلاس خطر 
 یژهو بهمتغيرهای محيطي به لزوم توجه همچنين  معرفي گردید.گسل خطر ابزاری مفيد در مدیریت عنوان  به یکاو داده یها روش به نتایج،

 .یابد يم ضرورتضه مدیریت و تغيير کاربری حومراحل در توپوگرافي 

 
  .ROC، تراکم سطح، منحني یبند طبقهارزش اطلاعات، الگوریتم  :یکلید یها واژه

 

 مقدمه
 برخي وزبر موجبو عمران شهری و روستایي  توسعه

و  یا توده اتحرککه گسل،  ستا شده طبيعي های یناهنجار

 با مهمگا و آنهاست ینتر پرخسارتاز  لغزش ينزم
 یافته ای یندهفزا بشتا طبيعي های يستمسدر  بشر یکار دست

 يلدل به طبيعي یها عرصه. (Ilanlou et al., 2009) ستا
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1008   ��� !"�#�"�� ��������� �...    0122- F��GC 5�HI� 0/��	 �I� �? "��'JI  
 �����  o��=�4  �A1@ $ � h��F��� ����e9�$�[\1[  L89  %� )L���� R	%T<��4=  $%���3  ��8 �^�%�  .6�� $ ���5 �	 !1  �4 %� R>%� M���o�� �� ��89 �83� R>%� I�� kW� `;��� 	 ��e9� R>%� R	% 	� �� �% ����e9� ��o�^�%� $�1��6��.          0123- +$ ��� (78�) K�2� (L) =� �? M"�4 ND�2 � (<) 3�?   $.'/ $ �C M��,-� $��*  L��OB�$ +��� P"��*  "� $.'/GIS  !� ��:;��Q � ��:; R�(I M��,-� L��OB�$ +��  ���?�AB "'@8���� $(S-��)�  �� $ + �� M�(S- =!� $S�T	#�"��� ���UB	�� "�	>  �)T)	 �� AB "'@8� V �B�� <�OBI�ROC KOB)	 AB "'@8� �� $ + �� =!� $S�T	  � W �BI 5�Q��$)�C��)� �&D W �BI ��� !"� ��� � � 



 ���� �����  �! ����� ������ 	 
��� ������26  $%���4  1009      0124- +$ ��� (78�) E�Y*"��  (L) V�	! �"�'J��I ND�2 � (<) $����> !� $�Z��   0125- +$ ��� (78�) ���? !� $�Z���  !� $�Z���- \ �4 (L) \ ���I !� $�Z�� � (<)  
     0126- +$ ��� ^�D�)2� (78�)� $)�C���  � (<) ��,� #"�� P,� (L) 

� ��� � � ��� ��� � � � 



1010   ��� !"�#�"�� ��������� �...       0127- +$ ��� (78�) ��'8'�"'	'���  A��4�� (<) F ��� P,�  (L)       0128- +$ ���  � (78�) �.�"� ���"��	!V���)2  (<)    34� ��� !"�$(S-�)� �"'@8� AB��  �� ���%�; $����4= )�1�>G  ����>%� m����%1?D�`���4  ��  �����ROC  �; ��� ����%1?D�`��=�4  	 �N��j� T?�! ���M���8���E%����  �������> kW� ��88  	86  ) (%� %� �% ��<��� M���:���89 ��=  T35 �1!	 \ � �� �1!	  T<� . �%��9  ����>%� m����%1?D�`���4  �� �����ROC  �%  ������ 4� ��1� �; 6�� �<�N��5 %��1�� C� ����� M�� . `�3�� C� g�F����89 ��=  J���� �% ��D�@	��� 4�.       � � ��� � ��� 
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Abstract       Fault is one of the main processes in tectonics which has relationship with phenomena such as earthquake. Therefore, awareness of the effect of environmental factors on fault occurrence and recognition of high risk areas is very important, that these goals in the present study have been investigated. The research area is Qara-Qum where after determining its faults, altitude, slope, direction, climate, land use, geomorphology, geology, erosion, precipitation, flood zones, pedology, stream power, topographic ruggedness index, distance from road, waterway, anticline and syncline were extracted. Then, data mining algorithms including of decision tree, random forest, cumulative, backing machine, logistic regression and neural network in R software are used to identify the value of variables and bivariate statistical methods including of information value and area density for identification of the values for each variable class fitted in fault occurrence. The accuracy of classification algorithms with ROC curve showed that based on input variables, random forest and support vector machine algorithms with 88% and 86% area under a curve had the best performance in classifying fault occurrence, respectively. Finally, according to the Gini coefficients in random forest algorithm, the zoning maps obtained by combining this algorithm were prepared and validated by bivariate statistical methods. According to this algorithm, the height, pedology and topographic ruggedness index variables, identified as the most important parameters in the fault occurrence respectively. Based on the zoning maps evaluation, information value and area density methods, around 52 and 35 percent of faults placed in very high risk class respectively. Therefore, the information value method was more accurate in identifying fault-sensitive zones. According to the results, data mining methods were introduced as a useful tool in fault risk management. It is also necessary to pay attention to environmental variables, especially topography, during the basin management and land use change stages.  
Keywords: Information value, classification Algorithm, area density, ROC curve.   
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!��%��\ .�%��      



1024 *
!� �+ ��!, ��-./ 01��+�!"...  B��,1-  C@�/17  8,�� $)'�� �� 8/�� 6�>1 *
!�09�1�  RC���=  q���� n���� �B�YF?FG�  �=%��� 7��;< 	 �� L�  D�=%��� %� W �� ��d�� �� ��L3 �� $ =��� e���9 sM��� �F�.  ��Z ����! DFV?� %F~]   >�F9  (%� I�?� ����� ) v��50  (%��� $ =��� ���� �~L� %� >����3 %�PZ )(.�F�  23�G�C  ) $d��V�� 	 z��  (%�15%���� (23�G�C $ �=� %�  2�� ���8<��PQ� .2�� D��� >����3  2c? W�C   ��T�� %� 2c? W�C10 �� 2c? D�=�~3 	  (%� . ��;= Ig�� E= �� ^�J���� 	 $�F� q�F�� D�	 ]  �\ �C >����3 	 � �C �� L�  . �� $ =��� ��T�� %�  D��� >����3  . �� $ =��� D��� >����3 %�PZ  $ � ����! y�J�v E�]  q�F�� �� EG y�J�v ������! .2��  >����3 �� 2J;� ��T� W�C D%� ��9  7	% sJM Herrick )2001.2�� q�F�� ��T� W�C D%� ��9 ��d�� )(  e��c� �� ��T� 23%% =  ��F? W�C 23��- s3� )���A  O��1-3 .2�� q�F�� �� EG ��T� W�C 23%% = %�PZ )��������  ��PQ�  	 j��	�% 
�AF� �� �=��< e�G��D��89|F'�   �!F� ����F< A� ��T�� �?��  �@ �=��< >�F9 �B��� ��D�=  I�B�� X�F@ 	 ���%�$ � 2��   (%� 	 .2�� jFC D��89|F'� 	 EG j��	% ��d�� .2�� ���A >�F9 m��  ��v 2��c_ 	 %F~]W�C $���3 D�=  ��v �<���3 )����� I���	 ���� u � 	 u�� EG ���� 2�� �� )jFC ��B=A D�%�� W�C 23��T� D�= �� ��� $ =��� W�C.�F�  $	�<D��B��� 	 D%��C�� D�=  �`�C%� %)7 )(��F� %)59�?�� �@ j%F3 )( %)26j%F3 	 ( %)8 (. �%�� %F~]  ��=��< ��� 	 y��   >=�G I�?� ���< �%�� $��< O� ����9 ��) �� $ �� �V�G 	 ���%�  ���� ���=��< ��� 	 y���F�.  y�J�v E�]  8  �� y�J�v  (%� 2��c_2 -1 .�%�� �F!	 ��������  ��v��  �?F�   ��v��  �?F� ��d��180 .2�� %��B= %� u�<F��G  E!�K� ��=��<  ��F< ��T�� %��� $ �� % � �� E!�K� D�=. �F�  �?��  �@ ��=��< I{� �?F�  ���F= 	 jZ q���� 	 ��T�� 2��� � �� �!F� ��) .�%�� ��FC D%	Z��A ���%� ��F<    	 W�C D%� ��9 2�L_	 )����i� O�� ����� %� %��\ ���L�� 2�L_	 %� X�YF?	% �= 
��F� 	 $�V��	% 7	% sJM ��T� W�C D%� ��9 .�%��Herrick  	 ) ��%�B�=2001$	�< .2�� r�L_ ��JM %� ( D�= D%��C�� -$��G ���i� D��B��� >�F9 m��  (%� 	  �� ��F<�� �'�� D�=��F< $U�	 ���� E!�K� D�=  Bromustectorum ،Bromus danthonia ،Galium setaceum  	ritrodesEchinops   ��11 ��3�� >��d3�  (%� 2�� .   �?F� ��d��188  2�L_	 %� �G 2�� %��B= %� u�<F��G D%	Z��A )�=��< e�G�� ���i� �� )�%�� %��\ ��] ^��J;��'�� �?�;B� D�= ��K� EG��� A� 	 $ � ���A  � �� ��F<��F� D�=$ � ����G �?��  �@ D�  �	 !) 2��4 .(



 ���� �����  �! ����� ������ 	 
��� ������26  $%���4  1025    ����] ��T�� 	� �G ��� ���� �F;G�B��	 �F�AZ [����$	�< x��? A� 
!�� 	 $��! )D��B��� 	 D%��C�� D�= nT� %� E!�K� ��=��< 	 ��v��  �?F�95  �����M�  (%� ��L� bH�C� !)  �%�� D%�� �	4 )lF��� %� .(�<U�	 ^��J;� 2�L_	 %� $ �A ��F!F� 2�H� D�= )��]  %� X�YF?	% �= 
��F� 	 $�V��	% 	 W�C D%� ��9 �	 !)  �%�� %��\ ���L�� 2�L_	5.(  B��, 2-  E�F!����17 *
!� 09�1� GH!�� �� ��!, $��!; 8/��� 6�>1  �<U�	D�= E�;��FG� RC���= ��]  �J;�^� ��]  ���L��   �� d�@�����L��   �� $ =��� u �d�@��  z  	 � �=%��� 7��;< 	 �� L�           ns36/1  	 � ��Z ����! DFV?� %F~]           ns23/1  	 � 23�G�C           ns74/1  	 � 2c? W�C           **02/6  	 � �\ �C >����3 	 � �C �� L�           **16/7 � D��� >����3           ns91/1  $ � ����! y�J�v E�]           ns12/1 p	 	 � >����3 �� ��T� W�C D%� ��9           ns09/1 p	  	 � e��c� �� ��T� 23%% =           ns87/1  D��89|F'� 	 j��	�% 
�AF� �� �=��< e�G�� ��PQ�           ns45/1 p 	  	 �  2��c_ 	 %F~]��vW�C $���3 D�=            ns32/1 p D��B��� 	 D%��C�� D�=$	�<           **36/8 p ��=��< ��� 	 y��           ns70/1  	 p y���v E�]           ns33/1 p ��v��  �?F�           **08/5 p E!�K� ��=��<           **75/9 p �?��  �@ ��=��< I{� �?F� �����F�           ns02/1 :� D%� ��9 $�V��	% 	 W�C )X�YF?	% �= 
��F� : ) �A ��F!F� 2�H� :p)    :**��L�%�� nT� %� D99 )�����M�  (%� ns u � :��L�%��D    



1026 *
!� �+ ��!, ��-./ 01��+�!"... B��, 3-  C@�/17 $��: 8,�� $)'�� �� 8/�� 6�>1 *
!�09�1�  RC���=  �B�YF?FG� q���� n����  �=%��� 7��;< 	 �� L�  D�=%���  %Fg� ��� \ D�=%��� 	 $ �� I�B��  � !����] $ �� z���G D�=�� �F�.  ��Z ����! DFV?� %F~]  �� $ =��� EG ���C >����3 %�PZ����! 
�AF� .�F� ��Z D�= %F( �� $��FG %��;�2��.  23�G�C  ) $d��V�� 	 z��  (%�5%���� (23�G�C $ �=� %�  2�� ���8<��PQ� .2�� D��� >����3  2c? W�C   ��T�� %� 2c? W�C7 �� 	  ��;= X@FG 2c? D�=�~3 )2��  (%��� Ig�� E= �� % �. �F�  �\ �C >����3 	 � �C �� L�  . �� $ =��� ��T�� %�  D��� >����3  .2;�� ��L3 �� �@ D��� >����3 )��T�� �=��< >�F9 	 �3��<F9F� �� �!F� ��  $ � ����! y�J�v E�]  J�v ������! �FC �� s�L�� ��=��< ��A y�J�v 	 $�F� EG y��K�Z.2�  >����3 �� 2J;� ��T� W�C D%� ��9   7	% sJMHerrick )2001.2�� q�F�� ��T� W�C D%� ��9 ��d�� (  e��c� �� ��T� 23%% =   s3� )��F? W�C 23��A  O��1-3 .2�� q�F�� �� EG ��T� W�C 23%% = %�PZ )��������  ��PQ�  	 j��	�% 
�AF� �� �=��< e�G��D��89|F'�   >�F9 m��  (%� �� �!F� ��77 2�� jFC D��89|F'� 	 EG j���	% ��d�� ) (%�.  ��v 2��c_ 	 %F~]W�C $���3 D�=  ��v �<���3 )����� I���	 ���� u � 	 u�� EG ���� 2�� �� )jFC ��B=A D�%�� W�C 23�� ��T� D�= ��� $ =��� W�C.�F�  $	�<D��B��� 	 D%��C�� D�=  ) �`�C%�8%() %) ��F�54 )(  �@ p��<�?�� )18() j%F3 �?�� �@ )%61j%F3 	 ( �?�;B� )4%(  %F~] . �%��  ��=��< ��� 	 y��   ���� $��� $��< D�� L� �� $ �� $��< ��� ����9 I�?� �� )�F< 	 ���%�.�F�  y�J�v E�]  11  2��c_ �� y�J�v  (%�3-2 .�%�� �F!	 ��������  ��v��  �?F�   ��v��  �?F� ��d��260 .2�� %��B= %� u�<F��G  E!�K� ��=��<  ��F< ��T�� %��� $ �� % � �� E!�K� D�=. �F�  �?��  �@ ��=��< I{� �?F�  ���F= 	 jZ q���� 	 ��T�� 2��� � �� �!F� ��) . �%�� ��FC D%	Z��A �F< 	 ���%� ��F<  
    



 ���� �����  �! ����� ������ 	 
��� ������26  $%���4  1027   B��, 4-  E�F!����17 *
!� GH!�� �� ��!, $��!; 8/��� 6�>1 $��:09�1�   D�=�<U�	E�;��FG� �=RC�� ��]  ^��J;� ��]  ���L��   �� d�@�����L��   �� $ =��� u �d�@��  z  	 � �=%��� 7��;< 	 �� L�           ns65/1  	 � ��Z ����! DFV?� %F~]           ns01/1  	 � 23�G�C           ns52/1  	 � 2c? W�C           ns87/1  	 � �\ �C >����3 	 � �C �� L�           ns02/1 � D��� >����3           ns12/1  $ � ����! y�J�v E�]           ns13/1 p	 	 � >����3 �� ��T� W�C D%� ��9           ns82/1 p	  	 � e��c� �� ��T� 23%% =           ns01/1  D��89|F'� 	 j��	�% 
�AF� �� �=��<e�G�� ��PQ�           ns27/1 p 	  	 � ��v 2��c_ 	 %F~]W�C $���3 D�=            ns55/1 p D��B��� 	 D%��C�� D�=$	�<           *78/5  p ��=��< ��� 	 y��           ns36/1   	 p y���v E�]           ns03/1 p ��v��  �?F�           *45/3 p E!�K� ��=��<           *23/3 p �?��  �@ ��=��< I{� �?F� �����F�           ns82/1 :� D%� ��9 $�V��	% 	 W�C )X�YF?	% �= 
��F� : )$ �A ��F!F� 2�H� :p)  :*��L�%�� %� DnT� 95 )�����M�  (%� ns u � :��L�%��D  
 B��, 5- 8�,0LM@� E�F!���� ���+�!" �� 6�>1��!, $��!; 8/� $��: � 09�1� GH!�� ��09�1�     �<U�	
��� 2�H� D�=  09�1�$��: $)'�� 09�1� $)'��  B�!%�� �!; N!�O	: �!; B�!%�� �!; N!�O	: �!; �A�����  $�V��	% 	 W�C D%� ��9        IG 
�!          �A�����  X�YF?	% �= 
���        IG 
�!          �A�����  $ �A 
��F! 2�H�        IG 
�!            



1028 *
!� �+ ��!, ��-./ 01��+�!"... $%� RC�� ��%�� 2J;� $��! ����] %� 
��� 2�H� D�=���� 
!�� ��T�� �� $ �=���PQ�  �� $��! ����] �'�� %� 
��� 2�H� 7	% ���%�G  �k� 	 E�;��FG� 2�H�e��c� �P� ����A%� $��! E�;��FG� ��.2�� �L��� D�=  [����Duniway ) ��%�B�= 	2010 ���%�G �V���� O��`�= (  ����A%� %� 
��� 2�H� 7	%��PQ� $��! �L�F� �� �= E�;��FG� .�F� �L�JM D�= D��� � � ���%�G��PQ�  2��� �  
���� 2�H� �� u�� D��@ q�F�Amiri  ��%�B�= 	 )2015 	 (KeivanBehjo  	) ��%�B�=7201 ( ��Q� $ � 2��.  ��� ���� [���� �G %� $ �A ��F!F� 2�H� �<U�	 )�%�� %��\ ��] ^��J;� 2�L_	 %� ��T�� 	� �= $��! ����] ��T�� %� �3F��  �?F� >=�G 	 �=��< e�G�� ����i� ��J?����� .2�� �S��� ��T�� A� ����� �S���DehghaniTafti  	 ) ��%�B�=2004 d�� (��� ���� �  >�F9 e�G�� ����i� �G ���� ��T�� �=��< 2�� �S��� sM��� �� 2J;� �S��� �V�'�ZD�=  ����� ��;B� ����� �$�F� 2��.  sM��� %�  ����] �=��< e�G�� ���i� $ � �L?�T�$��!  7��;< �� ��F<E!�K� D�=  .�F� $���=Rashtian )2016 )(Zeng  	 ) ��%�B�=2010 	 (O’Farrell  	Milton )2006(  O��`�= . ��3�� 2�� �K���� [���� ��  �@�<� $ � �L?�T� sM��� %� ��F<��3�� >��d3� $��! ����] %� E!�K� 	 �'�� D�= ���  �� ��F< >�F9 m��  (%�$��! ����] %� W�%Fc�FC D�= �= $��B� ��� �@ ���i� 
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Abstract       In recent decades, roads construction has become a worldwide major challenge for natural ecosystems health. Therefore, the impact of road on rangeland health indexes in two steppe and semi steppe zones along Kerman-Taft road was investigated. 17 rangeland health indicators were evaluated on roadsides and reference areas. Soil and habitat stability, hydrologic function, and biotic integrity were estimated using rangeland health indicators. The results indicated that in the steppe region, all three features are in a rather acute state, while in the semi-steppe area, stability, soil and habitat characteristics and hydrological functions are in a balanced state and the health of living organisms is in relatively acute condition. The results of Wilcox test also showed that there are significant differences between roadside rangelands and reference areas in terms of production, invasive species and structural-functional groups in semi-steppe rangelands (p<0.05). In steppe area, roadside rangelands with reference rangelands had significant differences either mentioned indexes or in bare soil and gully erosion indexes (p <0.01). In addition to vegetation, soil has also affected by road damage in the steppe area, which is a priority in future restoration and restoration plans.  
Keywords: Steppe, hydrologic functions, rangeland, biotic integrity.     
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Nitraria schoberi 5� ��$� Zygophyllaceae �4� 5� ��[��K 6���J� VW��?2$ �� K��JZ ��	% �� ��� 2� %� �����: �� :��%�Z 5� 6���J�  �:A%3� 	 K�?�	� 5� ����Z (�<� %��%3<�� ?��) 5��� %��S ?�� 	%Z �|��JZ ��� 2� %� %	��� %���a��J 	 �\3m�JZ %3� %��S ����� 	 vg� fP�JZ %3� 5��5���� �[�P )?����  �% ����  .�d�J�K $�ST�� %� �����: �� 6���J��  ���� T�� 	 ��P��|4)j %� �(���J�� 2� �%��Z $�'��JZ fP 5��5���� �M�;� �� vg� �� ���� ��[� 	 ����� ���:� �����6 .$	`�����)K �L@�g� ���� $��� ?�� 2� ��� 	 i�� ��K 6�$� �B3�� V����� Z��� �L��o ��� 	  �'�36 %� =>��� �<; 	 ������� �� ��� .�������K 6�$� $�ST�� $	`� �� ����� ��BZ MV� 	 @3��  �B3�� )u���� �� ��3� 5�  A�$  �������5�� 63�!��Z 2 �) K��5�	% �L�3� 2?� 6�$� F�2%3 %� =>��� ������� 5� �J��? 	�$t�Z %��%3<�� ?�� )�[��%�Z  	  )��%�4�J1389 .(�d�J�K 6�$� $3�� �� b�� ��� �

Halothamnus glaucus 5� $��3��< !��'���)�� %� $��:6 �	�L� 5� =>��� �<; 	 ������� ��$  ���3� )m�% ��� ��<�SP�  )��%�4�J 	1389.( ��K 6�$� �� 	�6t��J��  ���� @3��  �B3�� ��� 	 % S =��g� c��S �!3� �� ����l ?p� ���g �����3�� 6�J� �:��%� u���� ��� Z_`(� 	 �L�3� ^p��JZ �	�L �5� 
���� ;�< 	 ������ �%3�2 f3:�� �����6 )Moghimi, 2005(.    
���  ����   �J%F� Z�J 	� 6�$� 5� ��$�7�: VW��? K� XY�2���P 
S�	 %� 15 2����3� Z�����[� K4���� �� ��7���K ����� ���Z 17 �!%� ��������6 	 ��7���K 6 �%��� @������ 150 ������� 
�!%	PZ  �. cVS 5� b���� ��5P�^ �� �!3� �� ���4� �J%F� Z$�ST�� ��(�B`�  L� 5� ?����� ��%3> 2c�� %��S �� ���3!�5� �� ��: 	 %� f�3< B�M��3@3�4� ���� �� ��� ), 2011et al.Naseri () �J%F� ��[���  � �2 ;� %	�$ f�3<  �a�K �J�� �% ?�A �� ����F6  ��3�. �J%F�   ��48  fP %� ?���j�<  ^@�� �O� �� j|� ) � %� ���� fP) ��A4 �%�2 
��� ����3!�5�  %F� Z	% 5� ?��   � ������� 	6 �'�2 ��36 c<�� 5	% ?B�6%��S f3>��. %� �%3� �J%F� Z$3��  �	% %�2 �� ��K %3( �3� �2 �J%F� �� %3( ��� �5� ������� �%�< $ � 	 �J%F� Z X@�� 5� �U� �J�Y Zf�p��� 	 �� � 48 ?��� %� c<�� fP %��S  ��B�6. j|� ��  � �; 5	% %� c<�� �36 � '�2 �f3>�� %��S $���  � �  ���6 ?�2 $���P �� .� ��� ��� Zp���h �J%F� Z)$ �5 �3�5P @	5�����b3 �� 	% Z �J%F� b����  � .  ^���5P �J ��%M� 	 �J�7����5P %3Q� ��m�� 	� %�  � b����.    ���-./�+01 2 ��+  Z��� b���� �3�5P ���3!�5�) $�7��� �%��%3��� 	 �:'S�JZ �P �� �V�A �4@�� �3'� \�  � �. jA 5� %��S ���� 	� ��� Fy�2 B�(� K���	 )E	%TP (c<�� �J ��AZ��^) 50 � � %F� �� ^�2��A 4�%� ?<�3� 4  %��4�



 ���� �����  �! ����� ������ 	 
��� ������26  $%���4  1035  %��S ?B�6 	 �� �J ��AZ��^ 7 ����@��� �3��� �%3� �U�  c����A��� 5%�K�2P���; 	�m� Z;  (%� )1%3��� �A��� 5%�K�2P���; 	�m Z��  (%� 1%3��� 	 fP�g�� ����3�� ��%��  J�� $�	MB�  �. ��AZ��^�JZ 	�mZ �J%F� %� c<�� �%��%3��� �� ����l �%� ����� ���3!�5� )16 ?��� ���	%��) ��  � 1000 j23@ %3�Z 	 8 ?��� %���4�) %� ���Z 20 �!%� ��������6 	 ?�3>% V:�� 65  (%� ( ��%3( B��Q�� %��S  ��B�6 .�J 	� 5	% 5 ����@��� fP�g�� �� �J ��AZ��^ �B�\�  �  	E%��� Z�J%F� ���3!$�5 �J 24 ?��� �%�V4 ��  � 12 5	%  � b���� 	 L��%� ���3!�5� Z��� E%���  �% %����a �� ����M 2 ������� %� �U� ��B�6  � )4 .(E%��� �� ���5� �2 �� L� Z�J%F� ���3!$�5 �� 3 5	% @�3��� %� �J ��3�� ?��O S��� ) � ��� ����� �?B� )22.( jA 5� �A��� $%	� ���3!�5� ��'(�  ����J ) (%� ?��� 	 ��7���K ���5 ���3!�5�) �3> �S�� 	 %�)�� �5	 �� 	 );�< �S���a 	 %����a 	 h<�� ���� %F� �%3� $5� ��6��Z %��S  ��B�6. ���Z �V����  (%� ���3!�5� 5� �g��%GP=n/(N×100) ) ?��� ���3!�5� 5� �g��% GS=∑(ni/ti) )Bhardwaj,  & Panwar 2005() ��7���K ���5 ���3!�5� 5� �g��%  )2007 ,et al. KulkarniMGT=Ʃ(ni.ti)/Ʃn ( 	 h<�� ���� %F� 5� �g��% SVI=GP× Mean (Sl+Rl)/100 (6) $��'��� � � %� ��K l��	% ni �� L� ���3!�5� �J%F� %� �; ��(�B ���5�) n �� L� ���3!�5� �J%F� %� �3> )$%	� ti �� L� �J5	%Z  L� ���3!�5�) N �� L� c2 �J%F�Z ?�2 )$ � Rl �3> %����a 	 Sl �3> �S���a �� ���. ���Z $5� ��6��Z �'( �3> �S���a 	 %���)�a 5� �J ��AZ��^ 10 6�$��a ��%3( B��Q�� f�p���  � 	 %� �<P %����a�J 	 �S���a�J ��  � 48 ?��� %� �	P 70 �!%� ��������6 %��S $���  � � .j|� �5	 ;�< �[�P l�3� 	5���Z ����@��� �� ?S� 0001/0 $5� ��6��Z  �.  2)�3+ �� 4.! 2 ��+   �L�V> l��� l���� ��p� �� �!3� ��9  Z��� %��4� �% ��m��  $��6%� u@�S _�> `��2 B��Q� �%� �U� ��B�6  � . �J ����� Z��� %����9  K� XJ 	 $5� �� XJ ��[� ��(� � $ ���A �[�P x�< vg� �� �U� �%3� ����A 	  � ?�2  r�J  J�� %���� �%3� %� �2$����Z  �� �B�\� x�< ��. �P�%�Z  �[@�[��� ��36�Z b����  � �2 ^4� x�< %� ���J%��Z o��p� ��K 300 �� 600 �������� s���� �3�) ��%3>Z�2 �W2� m ^4� x�< %� ���5 �P�%�Z ����� �� 600 �������� �3� 	 ?�3>% x�< 5� ^4� 600 �������� �� B�Y�? ��%5� )^4� �	 m 300 �������� (���%� . 4 �S�� �3> )�[@�[� ?�2 5� jA $���3> ) ���% 	 �� L� i��  �[�P$5� ��6��Z  . �  $����J?� � Z$ �P Z��� �3�5P ����� ��3� �� $%��P 2I	�63�@3 ����I3�� 	 Z��� �3�5P �7�J� �� $%��P @��3 ��5P�^  � � .%� �[��? $����J �� �3�5P M���� %�	�j�� ��B�g4 ����c $ � 	 Z��� �����: ��7���K 5� �3�5P ���4K $��'���  �.    �����  ����k �3�5P @	5�����b3 ���� ��� �2 �J%F� Z$ �5 $�3� 
Halothamnus glaucus 48  (%� 	 ��� Z$�3� Nitraria 

schoberi 57  (%� �3� .�������K  (%� ���3!�5 ��� ��K ��V� �V���� ��6� .  M���� %�	�j�� $����J Z���3!�5� ����$ �J� I`�<� �L��%�� ��K  (%� ���3!�5 �%F� �J 	� ��36 	 I`�<� ?��� ���3!�5� ��36 Nitraria schoberi %� ���J%�� Z o��p� �3� %� ��36 	� �J %� �S�� 	 ���% �3> K��d�J ) I`�<� �7� 4� �� o��p� Z�J%������� ����.  (%� ���3!�5 �$3�� %� ��%�� �A��� 	�m Z��  (%� 1%3��� ?V:� �� ���� ���J%�� ����� �3�  ����MB� 	40  �% Z (%� )��� ����  J�� �� ?V:� %� @�m ��2 %� �%3� $�ST�� ������K ���3!�5 �=�L�� �� ��%�� �A��� 	�m� Z;  (%� 1%3��� �3� )1/5  ( J�� �� ?V:� ^��MB�  (%�	 %� ��%�� ��  (%� 1%3��� ���3!�5� ?V:� ��  J�� ���2 �3�. 



1036 #$%�� &��'���� (� ��  ���	 )��*+�... ?��� ���3!�5� $3�� ?�� �NO�� ���J%�� %��S ?B�7� @	 � %� $�ST�� ��%�� �A��� 	�m� Z;  (%� )1%3��� �MB��^ ?��� ���3!�5� �%  ��M�� ��8/34   (%�u!3� $ � ?�� )c4� 1.(  �3>%����a  	�S���a  ?�� $��6 	� �J %�  ��ON�� )?�� ��B�6 %��S Z����A Z�[d@���Z%3> Z�[d@�� �2  u!3� 1%3��� Z	�m ����A�3g� c%����a  	�S���a  $ � .?��  ^��MB� u!3� 1%3���  (%� �� Z	�m ����A ���%�2  �3>%����a  ��M�� ��259  	1/162   (%��� u���� %�  	 $3��$�ST��  �3> .?�� $ �  J�� ?V:� ���S���a  %�  	 K������ $3�� %� 1%3���  (%� ;� Z	�m ����A42  5� �����  (%�  J���� ��� %� �@	 )$�ST��  Z	�m ����A  1%3���  (%� ��160  ^��MB�  J�� �� ?V:�  (%� �% %� �3>�S���a  �J %� M�� %F� ���� h<�� .?�� $��2 ����� ?�� $��6 	� ��ON�r@�� �O� �� �2 ��L� K� � )?B�6 %��S �J  Z	�m ����A ���%�23%  ���� h<�� 1%3��� $3�� %F� 1/158  J�� �� ?V:�  (%�  ^��MB� %� 	 ?�� �����$�S %� h<�� K�� 1%3���  (%� ;� �� ����A T��5/175 MB�  (%�.?�� ��B�� ^��  ���5 K�7���� �%3� %����3!�5�)  ?�� $3�� ��ON�$�S %� �@	 ?B�7� %��S �J%���� ����� T��  �� ����A3% 3��� ^��MB� u!3� 1%38/15 ���5 Z (%� ���3!�5�  �)  K�� 1%3���  (%� ;� �� ����A �2 �@�m %���� ^J�2 �% ���5 �� �5	 .�S���a  	%����a  ?�� XJ ON� �� M�� 	 ?B�6 %��S Z����A3��� Z�[d@���S���a  )$3�� .?B�� ^��MB� �� �5	 r@�� ���%�2 �� �%�3� ���� %�                    5�� 1-  ���� �����7!�8 9�-���+ 2�/�:+2���;�0� 4)�
 �2���;�0� <�= ��2./2> <�= �2�
2> ?�+0 9�-���+ � �@A 2��A BC�� � 2���;�0�  �@A2��D��� ���+ 
��A� �� #�����	� E 7F+      aa bab abb01020304050607080
Halothamnus glaucus Nitraria schoberiھ���� 	
در�د �وا
	 ز
��و 3%1% ��	
aa ba aa00.511.522.533.54

Halothamnus glaucus Nitraria schoberiھ���� 	
�ر�ت �وا
	 ز
����و 3%1% ��	
 aba ba ab012345678910
Halothamnus glaucus Nitraria schoberiھ���� 	
طول ر��	 �	 �(Cm)و 3%1% ��	
aa aa bb012345678

Halothamnus glaucus Nitraria schoberiھ���� 	
طول ���	 �	 �(Cm)و 3%1% ��	
 aa ba ab0123456
Halothamnus glaucus Nitraria schoberiھ���� 	
��"ص  
�	  ذر�و 3%1% ��	
aa ba aba0510152025

Halothamnus glaucus Nitraria schoberiھ�ی ����ھ� 	

&�ن ز%�ن �وا
	 ز
� (روز)�و��% 3%1% ��	




 ���� �����  �! ����� ������ 	 
��� ������26  $%���4  1037    � 5� jA 	 ��%M� %�4  �3> �[@�[�3� ?�2 5� $�� ?�� $��6 	� �J %� ���% 	 �S���N ��O 	 ��B�6 %��S �[d@��� .?�� ����� ^��MB�  J�� �� ?V:��Z%3> ����A �2 Z	�m% 3  u!3� 1%3���8/98   (%� �S�� �3> ^��MB�  	3/76  .?�� $ � $3�� $��6 ���% �3> ^��MB�  (%� K���N ���O$�S �%3� %� T��1/4  �S�� �3> ^��MB�  (%�  �� ����A %�%3  	 1%3���7/66  ^��MB�  (%� ���% �3>  1%3���  (%� ;� �� ����A %��� ���  c4�)2.(  �� ����A  $���J3  ^��MB� q��� 1%3���  (%�50  �� L� Z (%�  	 $3�� %� i��8/42 $�S %� Z (%� c4�)  � T��3 .(       5�� 2-  2./� � 2�
 <�= 9�-���+2��D��� ���+ 
��A� 4 ����	�# <�	)� 0� H� ��+        5��3-  9�-���+ I�A ���J#2��D��� ���+ 
��A� 4 ����	�# <�	)� 0� H� ��+    ���  %� �%3� $3�� �� �MB��^ ?U�y �%R3��� )1% �MB��^ ���3!�5� $ J���  �. %� ��K ����% et  Khodakovskaya( )2009 .,al  �����  ��B�6 �2 3��� �@3@�J ZK��2 �� �J%F� Z �!367��B �R3'� $��2 	 ���3!�5 �	 ��M��  �% �P �% ?V:� ��  J�� ��%3> X�a6�� Z�MB��^ $��� ?��. %� 6�$� $�ST�� ��M �MB��^  (%� ���3!�5� %� �A��� �� �;  (%� 3��� 1% $ J��� ���3� �2 ����m� ���	% ��K �NO�� �%R3��� 1% @ ��c �MB��^ vg� 	 �MB��^ ����M fF! 	 %� [7�Z fP %� vg� �J%F�  ��� .5� 3� Z���7 R3'� �%R 3��� �� �	%� ���3A ?p� %F� XJ �� ��3� u!3� �MB��^ fF! fP l�3� %F� ���6. Zheng ) ��%�4�J 	2005( ����  ���� �2 ��3� %� ��L�� 3��� K4�� ?�� q��� �MB��^ fF! ��3� �Fy ��� L� �	 �MB��^ ?��� M���� ��3� @P � ) �3� �d�J�K Liu ) ��%�4�J 	2009 (3��� 1% �% ����3�� $���� Z�2 %� %3( ^�3A %F� q��� ����2 5���J% Z ��3� �Fy �����3�) B�L� � ���2 .�������K �� @��c %� 1���� ��3� ����� 	 �?<�3�4�� fP 	 ��3� �Fy ���%3� ��5� ���3!�5�) �J%F� %� %	��� 3��� �%R 1% ���3!�5� ����� Z�% 5� �3< ���� �� �J�. 5� 3� Z���7 ����M ���3!�5� %� �A��� 5%�K �2P���; �� ��  (%� 1%3��� %� $�ST�� ^J�2 ���B� ?��. �L@�g� 5��� Z�� ���? 3��� aa ab bc0510152025303540 	��� ر��	
Halothamnus glaucus

(Cm) طول 3%1% ��	
aa ba cb0510152025303540 	��� ر��	
Nitraria schoberi

(Cm) طول 3%1% ��	
 aa abab bb0102030405060
Halothamnus glaucus Nitraria schoberiھ���� 	
+*داد  رگ ���ه�و 3%1% ��	




1038 #$%�� &��'���� (� ��  ���	 )��*+�... �%R %� ?U�y�J Z��� ��� Z6���J� �36��36 $%��� $��2 �� )Xing, 2007 &Lin (. Canas  ��%�4�J 	 )2008() E%�M6  ���2 �2 3��� �%R q��� �MB��^ ���3!�5� 	 �3> %��� A�5� 	 	 2 $ � ?��. �d�J�K E%�M6 $ � ?�� �2 3��� �%R %� ?U�y�J Zo��p� �� ��3� XJ �NO�� ?VW� 	 XJ '�� ��� ��36�J Zo��p� 6�J� ��%�F7� ), 2014.et alMishra � .(% �%3� $�ST�� XJ �� �!3� �� %��<�� 	 ?�	��� )%F� %3�m ��  (%� 3��� �%R 1% u!3� ����� �	 ���? %� ?��� 	  (%� ���3!�5� $ � ?��.  K��������� �U� �� �% �2 X2��� ��� Z 1%3��� %� I��>� %F� �3!	 �� ����� ���? �� @��c ����� %��B M��� Z'�� �5�)�� u!3� ���3� �2 fP c��S $��'��� %� 1���� %F� ^J�2 � �� 	 ��M �MB��^ ?U�y �%R3��� 1% �� ^J�2 c�< 	 ��B 	 %� ����� �� ^J�2 ���V� :2���t� ?V:� �� ��%�� �;  (%� 1%3��� q��� ^J�2 �O�Z�J f3�g� $ �  ���. �� �!3� �� �NO��� ?VW� 1%3��� �� ���3!�5� Z�J%F� �%3� �L@�g�) A���[�� ���3� Z��� �MB��^ ���3!�5� ��K 6���J� %� �(���J Z�	�
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Abstract       The purpose of this study was to investigate the effect of clay nanoparticles in synthetic polymeric resins on germination and some charachteristics of Nitraria schoberi and 
Halothamnus glaucus. Seeds of two plants collected from sand consolidated station located in Razavi Khorasan Province, Bardaskan city, Kazem Abad village. Experiments were carried on in completely Randomized Design with three treatment and four replications. For this purpose, seeds were subjected to synthetic polymeric resins with one and three percent of clay nanoparticles in petri dish and field condition. Distilled water was considered as the control treatment. Daily and final germination percentages were recorded and germination rate, mean germination time, shoot and root length, shootlet fresh and dry weigh, rootlet fresh and dry weight, and vigor index was calculated. After 4 months from cultivation, the size of cultivated plants and the number of leaves from each treatment was also measured. The results indicated that there was a significant difference between all the studied factors of both species except germination rate and mean germination time, which was observed just in Nitraria schoberi. For example, the highest germination percentage of Nitraria schoberi in acrylic resin polymer containing 1% nano clay (51.75%) was higher than other treatments, whereas the highest germination percentage of Halothamnus glaucus belonged to polymer containing 3% nano clay (65.62%). About the plant growth, despite the different effects of various treatments on cultivated species, application of polymer and nano-particles led to increasing the length of shoot and root of both plants. Considering the different conditions of plants in nature, the use of nanopolymer mulches to improve the germination and vegetative properties of plants is recommended.  
Keywords: Germination, polymer mulch, clay nanoparticles, Nitraria schoberi, Halothamnus 
glaucus. 
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���� 7��� 7��] 8�� 	 ����<%� D����U �= 	 T��f�J T��:� D�3C	� $��'��� <� _��7�J 7�%�� l>6 �;�5��� ��5B�) �� �@�= �!3� 7����� �3�.  �� �!3� �� �B��� %� T��:� �;�5��� )
��� h��3� 7� :��  �%�� b��) T��<�	% ��%�� T�� h��3� %� [�5��36�7�J �:��� �� 	 �B�z3C36� ^���� ��U�[ 7�J S3��� k���� �{�%� �� ���� )  J�3I 	�'�� � .T������� \ J T�� G���� ������� �	 �� h��3�$ ��6 �;�5���  
���  8�� 7��] 7���	 ��KH7 ��  %� �=
����  �����I ������ ��3�! �� 	% b�� ��= ��% ��� ��t�U� %� ���. ���    
�� � �����   !"�#$ ���$  %#&$  ��T ��� �����@� 
���� %� �:C�Z����  �����I ����� �3�!�) T�� $z	�E ����!� $�	 �� %� �V�%� 7��?� ����C� m��a� 	 ��;�!$ �  ���o  �6e�I �� D�� 	 %3� 7�J ��qo�  7��� b����M D?�5� ��40480  %��BJ 8���� �. 
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�&/ 9 �%�� S�'�%� ^�3��� � ��Z�4/190 ������� � 	�;���T ���7 C������ 9/15 ���� �!%�� ���9�3�.  )��Z�� 
���� 	 �U>�U S��� %3t� � ^�3� ��%� ��7�J���	%  $�	 ��  �%3�$�@�7%����  %��U�� ���9 ��>H� 	 %��= l����� . ��M�9 �J���	% <� $ �7  )�:C�Z� �%3�T������  �% ��Z�� 8��'�39 �  �]3�� ��|�h�B�� �� . J��(� hw��  ��Z�� 8��� <%	��67 %� ��� 	7 .D�� hB� 1) D�:U3�  �%3� ��Z��  �% �:C�Z���3�! �����I ����� )%3�6 %�  �����@� 	 ������ �� ����. J�       01.1-  ����3$ !"�#$ ���$  %#&$ (5�� 06�6 �-��7* :89�$)    ��	�� 
��   �� G���� T���!3� �%3�  Y�H h�:C�%3��� ���� %��U `I�� 	 �J%��:� ��� GH��� %� 
���� �;�5��� 7�J %3�6 ���3J 	 g= n��a�)Arzani, 2008 8���� ( � . 7��� 
�! 7%	=��>H� )���E  � ������� <� $��'��� �� 7�J  	 �3!3� b����E ����� ��) _�� 	  ���9 T��:� �J��9 7�J  :�  7�����3�� <� 7%��%_�� �J %� �J��9 b�3E)  ��Z�� _�� �J %� 	  � T��:� \�:� D�J ) DB5����100  7��� �M��t� %3t�  ���9 ���5� A�����5��$ ��3�� 	 7%����  b�3E <� �J��9 8���� �$��� <� $��'��� �� D��@� %� . 7�J %3�6�M %�@] Q	% 	 b�3E 
��� D�:V	 ) 7 b���9 	 D�:V	� n��a� 7�J_�� �J % �9�J� . ���9 T��:� C�%3���:h� h��� 8�� 7��] �;�5���  �� � � ��< �6 D�� g= 	 �M3��  �C3� )b����M �� e�I D���5?�J T��:� 7���A�  ��. ���9 8� U� ��< Q	%  ;-�	��  / <�9 =	��� >�$    b����M �� e�I D���5? T��:� 7��� G���� T�� %� Q	% <�E.P.M ��h�C�  <� $��'��� DC3@� �%	=�� %� �= . � $��'��� b����M  ��� %� � � T��1952  ��%�� 7��� �%3� G��� 7	>593� %3�6 %� e�I b����M  �) DM�9 %��U $��'���2006Ahmadi,  � � .(E.P.M  Q	% ��KH ��M���E8� Q	% �� b����M ��6 7 ��- 3�6 - �� - ) 7�M.Q.C.E�� (� � T�� %� . ���)  h��3��qr�  %� b����M  e�I%�K� ��  )�M��93E3� D�:V	 :<� }��� 	 e�I )������ h��3� 	 �V�%� <� $��'��� $3 ��s�� 	 b����M  � T��:� �� $	>� Q	% T�� .����U����I�	% %� g3�% h�?�� T��f�J )�J�3��   �%	=�� ��C	� 7%�R;�3�% ��s�� <� 7� �% %� ��sa� 7�J � D�E %�  8���� �:C�Z� D�� J� .�� s�� Q	% T�� <� $��'��� �� ��3� .�3�� ��@� �% e�I b����M ����   � Q	% T�� %�
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��� ������26  $%���4  1045  �� �K���� ��< �3��M <� b����M�3�.    
Z = Xa. Y (Ø + I1/2) 
 

Zb����M  � m��V : )Xa: T��< <� $��'��� m��V) 
Y: b����M �� e�I D���5? m��V )Ø:  m��Vb����M )I:  (%� m5? �� $<3? ^�3�� m��  ��KH) ������ �� �!3� �� b����M �;�5��� 7 ��Z ( D� � �3��M <� $ �=�� 8�����3� )�	 ! 1.(     >��� 1-  %�') �-��%$  /  ��* �/ ;-�	�� �+,�-�. 
�&/Z;-�	��  / <�9 =	��� >�$ �-� �� (  ��KH7 �� b����M �;�5���    ? Q<%�Z  ^�3�� Q<%�Z  b����M  �  

N Z>1 25/1   � � ���I  
S3  71/0 > Z > 1  85/0   � �  
S2 41/0 > Z > 7/0  55/0  ^�3��  
S1 

2/0 > Z > 4/0 2/0  [6  
Z > 19/0  1/0  [6 ���I   >�$�-� ��? =��@ �!* �  ���A �"�* �+,�-�.   �W� <� 
��� �;�5��� T��:� 	 � � T�� <� h(�? k����_�� D�M�u �	 ! ��@� 	  �C3� ��= <��� �%	=�� 7��� �J 8���� ��] htM �3H %� �J T��:� � � 7��� 7�	%	 ��3���� %��U $��'��� �%3� g= 
���� �;�5������9. 7�J����%�E $<� ��7��9 � � T�� %� $ � %�K� �� :<�   B�C$:B���6 �����D.�9   ��<�� �� �!3� ��$ � 8���� �����( �:C�Z� )��Z�� <�)  ��39 �J �6�%3a�3I ��s��l>6 <� �B� %� 	 `a�� �J��9 �6�%3a�3I 7�JI )II )

III  m���V 	 DM�9 %��U50 )30  	20   (%��� m���� l>6 7���)  � ��M�9 �W� %� �6�%3a�3I 7�JArzani, 

2009.(   (%�  �] �6  ���9 `a�� �J��9 _�� �J %� l>6 ��J��9 �� j3���  �C3�I �� j3���  �C3�  (%�  �] )  l>6 ��J��9II  l>6 ��J��9 �� j3���  �C3�  (%�  �] 	
III ��  �'�39 7��] h��U. ���  ��E/ ����F$ 
����/:  �;�5��� 7��� �6 �C � �� �!3� �� )D�� $ � �{�%�  �C3� U�	 %� h��3� ��J 
�qr�  h�KU <�  
��� b���9 	 
��� D�:V	 )b����M��qo�  7	% �� �����5�$�@�  ?�� <��� 7%���� �%�R9.  A��J ��%�� 7��� T�������  h��3� <��qr� $�@�  ? ��� <��� 7%���� ����� <� )���9� ! %3H  <� h(�?�@�= � �6�$ � G�'�� �;� B� �� ��Z�� %3H $��'���  �� . ���9 8�� l���� h��U �M3�� �K���� 7���)  �� �6�%3a�3I $�@�  ?�J <��� 7%���� A� �6A]36��  D��g�V  �C3� %� ��) �3�Arzani, 2009.( �	 ! 2 ����s $�@�  ?7%����  <��� �� l��� ���;�5� ���M�)b :V	�D ��9 	 
����b  ���� �% �� J�  �:C�Z� �%3� ��Z�� A�I [��U� l��� �� �6 h� :�  $ �.D��  :G��  ����� ���  8s��5� ��Z�� �J %� 8�� ���<	% <��� �%	=�� �� ������� 7��� .D�� ��Z�� �= ��J��9 �M3�� D�'�6 �� �!3� h��U �:��� ��J��9 ��J ������� �K�6�� T��:� �� <��� [@� T�� h��3� ���qo� DI��� 	 ���	% n��a� h?��� %� 8�� 7��]�� 	 �@�= ����w� �� �Z���� ^�3�� ��%	= D�� ���Ry Q<% ) D5�J��9 ��39 �JArzani, 2009bJ	|E �]�9� .( 7�J $���59 ^�3� %3�6 %� 7�Arzani )2004 ������ �;�� 	 (�� G���� T�� %� ��� )D�� $ � 8���� ����< T�� %� %3W�� �M�( ���<	% <��� T��:� ���� Q	% <� ���sJ 	 ���< %� ��3!
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�&/  ��:� �:C�Z� �%3� ��Z�� %� 8��5/1 ��6  ?�	 �J 7��� 8�93. ���9 $��'��� ����  >��� 2- ��E/ �� B�C$;-��6 � )*�$ =!H� �;-�	�� �+,�-�. I�	� �/ ��F$ 
����/  b����M �;�5���  
��� D�:V	  b���9  $�@�  ? ��s��<��� 7%����  1S �� 2S  �C�� �� g3I  D��q �� DK~�  35%  1S �� 2S  �C�� �� g3I  �'��  30%  1S  ^�3��  D��q �� DK~�  30%  2S  ^�3��  D��q �� DK~�  25%  2S  ^�3��  �'��  15%  3S  ^�3��  D��q �� DK~�  15%  3S  ^�3��  �'��  10%  2S  ���M  D��q �� DK~�  10%  2S  ���M  �'��  5%  3S  ���M  D��q �� DK~�  5%  3S  ���M  �'��  0%  
 ��? ���� >�': $�@� htM�� <� 7%���� 
���%3� �:C�Z� �� \3Z:� ���5��� 	 %�@� htM ���3�) ����%3(  $%	� �6  <� ����]15  �� T��%	�M�I�	�  .�%�� ����� %3��@�T��<�	%  ��] $%	�150  ��M�9 �W� %� <	% �.  7���  )�M3��  �C3� �;�5��� T��:� <� $��'��� �� DK5� h��U  �C3� _�� h6  �C3� �� D�����)  �= %�  �C3� �;�5��� _��  ���9 T��:� 7��� 8�� 7��� $��'��� h��U �M3�� ��s�� .. � �K���� ��< �3��M �� �!3� �� �J��9 _�� �J     8�� $��'��� h��U �M3�� %� �� = Y. (AL.U or Pal) 

         (%��BJ %� 8�93��6)          
Y: %��BJ %� 8�93��6 m5? �� �M3��  �C3� %� �� )

AL.U: $�@� m��V<��� 7%���� )Pal: �6�%3a�3I  (%�   �� �!3� ��D����U  �M3��  �C3� �d��� GH��� %� ����  )��%�� �%3� ��Z���9�  �J��9 _�� �J h6 �M3��  �C3�  <� ���650  	  �� � � �%�	 _�� �= )�3� %��BJ %� 8�93��6 � � <�)�M3��  �C3� �W� <� �= �;�5��� 	  ���9 \R? N �M�9 �W� %� (��5�����y)�  . ��9�  �� D����� h��U �M3��  �� �!3�$�@�  ?b�E <��� 7%���� GH��� 7��� $ � ����  <� ����� �J��9 _�� �J %� �d���30  �= h6  �C3�  (%� �9� 	 g3I �M3��  �C3� �W� <� _�� �= �;�5��� )�3� _��� T�� DK5� T�30-20  �= �M3��  �C3� �;�5��� �3�  (%�  	 ^�3�� _���9�  T�� DK5� T��20-15  h6  �C3�  (%� ����<%� [6 )�M3��  �C3� �W� <� _�� �= �;�5��� )�3� D��@� %� 	  ���9�9�  %� 8�� 7��] h��U �M3��  �C3� %� �� <� ���6 �J��9 _�� �J15 _�� �= h6 �M3��  �C3�  (%�  ���� ��5�����y  �C3� �W� <� �W� �%3� �J��9 _�� )�3��� 	 $ ���9�%3� 7�J��w�� )��] D�M�u �K���� %3W��  �W� = %�$<� �� �. ���;� 7��9 8<i  D�� �6x ��  ? �~6� ? �6 $�@�D�:V	 %� <��� 7%���� 	 
��� g3I 	 �C�� 7�J )b����M �� 8	��� e�I  
���� 7��������d��� 35   (%� ��@���E ���3� ), Motamedi & Toopchizadegan



 ���� �����  �! ����� ������ 	 
��� ������26  $%���4  1047  
2016(. h(�? [�5�� <� �J��9 _�� �J %� �M3�� g�V �J��9 _�� D?�5� 	 (%��BJ %� 8�93��6) 8�� $��'��� h��U )(<	%) ��] $%	� �3H 	 (<	% %� 8�93��6) 8�� ���<	% <��� ���J��9 _�� �J %� 8�� 7��] D�M�u 	 �  ?�	 �� :� %� ��� �� T��:� ��] htM �3H %� �M�� ����� �J 8<i �6 ���9  7��� ����� �J %� g= 
���� D��6 D��T��o� g= 8�� g��  .�3� ����T��<�	%  8�� 7��] D�M�u � � <� h(�? ��������� %�B� g= 
���� � � 7��� 7�	%	 ��3��.�	%   �+,�-�. >�$�-� JK )/�&$J�.  :JK )/�&$ ��  �L�� � ��� D�:U3� �� j3��� ���� ��Z�� m�� l��� �� )�;�5��� ��KH 	 ��@� g= 
���� . ���9 L��a����	 ! 3  h(�3Mh� :�  
���� (���) $ �  g=7���  ��KH %�  �'�39m�� 60 - 0  (%�  ���� �% ��. J�   >��� 3-  0L���0-�!*  JK )/�&$ (�,$) ��.
��/  M�%�' �� �&N	�6O. 60- 0 ) �L��Khanghah, 2005 Yousefi(   ��KH�;�5��� 

 ��KHm�� ( (%�) 10-0 30-10 60-30 <60 1S 3400-0 3000-0 1000-0 N 2S 5000-3400 4800-3000 3600-1000 N 3S 6400-5000 6000-4800 4100-3600 N 

N  <6400 <6000 <4100 N   JK )/�&$ =R�:  �% �:C�Z� �%3� ��Z�� g= 
���� $ �� $�]�� )G��� 7�J���� h�B�� ��U 	 G���. J� $��� 7�J ����� 7%��s�a�= 	 �:�KH 
���� h6 $%��� <� D��6 �� j3���. ���9 DM��%� ��3�! �����I  b�3E )8�� S3� �� �!3� �� 	 [��U� )�J��9  �:C�Z� �%3� ��Z�� 7 ��� 	 ��5E )Moghadam, 2009� 8�� <��� �%3� g= %� �� )(� %3H^�3��  k�E � ��M�9 �W� %� <	% %� ���C.  �;�5���  <� ����� �JG��H �5����  �3!3� g= %� ��  ����� �J %��M��  %� �� 	<��� ��= 8���J  Q	% l��� ��  7��@���EFAO )1991 ()�	 ! 4( T��:�  �. ��7%3H�6  ����� �J %� �3!3� g= %� ���M��  <�  (%�  �]<��� 8��7�J �% ����� �= %� �3!3�  $�%	=���� �6.    >��� 4-  %�'
�&/ �+,�-�. =R�  JK )/�&$
��/ C/ � �&N	�6 ���N,	� )1991 ,FAO(   ��KH�;�5���  �%3� g= �� �3!3� g= DK5�<��� ����� �J %� g�� ( (%�) 1S 75> 2S 75-51 3S 50-25 

N >25   JK =N� :%3W�� T�� 7���) ��3��B� <� g= 7�J�  
���� <�  	  ���9 D����� ��>H�h��� ��3�� �J D�'�6 �� j3���  (mg/l) ) TDS(Total Dissolved Solids)(mg/l)
EC(Electrical (mmohs/cm) 	Mg(Magnesium) 
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 Conductivity) ���9 T��:�. D�'�6 �;�5��� T��:� 7���)  <� 7��@���E �	 !Mahdavi )2007(  � $��'��� ) �	 !5.(  >���5-  %�'
�&/ �+,�-�. =N�  JK )/�&$
��/ ) C/ � �&N	�6 ���N,	�2011, .et al Alizadeh(  ) [�5�6 ����6mg/li( 

 ��! ��3�    �3���)Mg/l( 

EC  )mmohs/cm(   [�s���)Mg/l( �;�5��� ��KH 60-0 500 - 0 > 5/1 >200 1S 120-61 1000 - 500 5- 5/1 400-200 2S 180-121  2000 - 1000 8- 5 500-400 3S 

<180 4000 - 2000 > 8 < 500 N    �%�3� �� �!3����6x  T�M�9 �W� %� 	 $ �7�J��@���E g= 
���� ��(�M $%��%� �3!3� )�H  h?�����<  ���� �;�5���  g= 
������@�  ���9.  nC� - [J j��� ����� �J hI�� %� g= 
���� <� ��(�M �M�� ��@�  %� 	  �D��@� [J j��� ���� g= 
���� <� ��(�M 7��� h6  ��Z����@�  ���9.  g -  �Jl>6 m�� )10 - 0 )30 - 10 )60- 30  	60 
>  %� ( (%�����7� .DM�9 %��U �s��  L- 7���  �Jl>6 m��) A�  j��� ���9� ! ���� [J. �= D� � g= 
���� <� ��(�M  �- � �J� �� �!3� �� ��l>6 m��  �=��KH7 ��  	 �;�5��� KH �J�D� � ���� %�@] cd� . �= D� � � $ �= � �J 7��� m�����3d�J . �  $ -  	 D��6 ���� �� ��?�� <� h(�? ���� D��@� %� ���� 	 $ � ����3d�J D�'�6���@� �;�5���  g= 
���� . �= D� �  	 - ��< G�'��� ��J ��@E 7��� 7��� 
��� �;�5��� 7 �� ��Z�� %� �]3��  �'�39 7��]   �I D���5? � ���< �� G�'�� ��e   �C3� )b����M �� �� �;�5��� g= 	 �M3��� 
� ��|�  �'�39 7��] 7��� ��Z�� � �]3���;�5���  U�M GH��� �6  ���9 T��:) �� ��3�� 3��� GH����� 7��� . � �M�:� 8�� �	%	    �����  ��s�� �%	=�� <� h(�? k����  �  $��'��� �� b����M  Q	% <�EPM �I D���5? �;�5��� ��KH T��:� 	 e  b����M �� ������ 
����_�� l��� �� �J��9 7�J %� �	 ! 6 .D�� $ � �{�%�   
���� ��%�� <� h(�? k�����%3�  �W� <� ��%�� b����M �� D���5?)  �6 D�� �= �;����7/41  <�  (%�  �;�5��� ��KH %� ��Z�� 
���� vZ�1S  D�5U 	 ����� %��U  �;�5��� ��KH %� ��Z�� 
���� $ ��3S )4/50 .�%�� %��U (  T��f�J8/2  7��� �;�5���  U�M ��Z�� 
���� <�  (%� .D�� b����M �� e�I D5��5? �W� <� 8�� 7��]�	 ! 7 �� ��KH D?�5�  (%� 	 D?�5��;�5� ��5?�D ���M �� e�I�b �� ���� ������ 
���� 7��� �% hB� . J� 2 (nC�)) ��5? �����D ���M �� e�I�b ��� 
�������  �% �� ����. J�   � � l��� �� :�M3��  �C3� �;�5��� � ���< k�����M3��  �C3�) ��J_�� <� A� �;�5��� ��KH %� �J��9 7�J

1S  �	 ! .DM�;� %��U8)  �% �M3��  �C3� �;�5��� ��KH _�� l����� �	 ! 	 �3!3� �J��9 7�J9 ) 	 D?�5� �� �{�%� �% ��KH �J D?�5�  (%� hB� . J�2 (g))  ���� �� ���� �% ������ 
����  �C3� �;�5���. J�     
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 ��KH;�5��� _�� 6 �J��9 7�J_�� m��V  �   ��KH�;�5���
T1 Haloxylon persicum +Artemisia 

sieberi +Scariola orientalis 
0/74 S3 T7 Artemisia sieberi  

+ Scariola orientalis 
0/32 S1 

T2 Peganum harmala  
+ Artemisia sieberi 

0/86 S3 T8 Scariola orientalis 
 + Peganum harmala 

0/63 S2 
T3 Haloxylon persicum 

+ Tragopogon collinus 
1/12 N T9 Artemisia sieberi 

 + Peganum harmala 
0/85 S3 

T4 Haloxylon persicum 
 + Artemisia sieberi 

0/34 S1 T10 Artemisia sieberi 
+ Alhagi pesarum 

0/29 S1 
T5 

Peganum harmala 
+ Scariola orientalis, 0/92 S3 T11 Rheum ribers  

+ Noaeae mucronata 
0/78 S3 

T6 Scariola orientalis 
 + Artemisia sieberi 

0/54 S2 T12 Artemisia aucheri 
+ Echinops dichrous 

0/37 S1 
   >���7- ;-�	��  / <�9 =	��� �+,�-�. M�%�' =���$ �L�� � =���$  �;�5��� ��KH ) D?�5�ha(  D?�5�  (%� 

S1 16831 41/7 
S2 1970 4/8 
S3 20332 50/4 
N 1161 2/8    >���8-   ���A �"�* �+,�-�. M�%�'B�-��	 )*��$  _�� 6  _��7�J �J��9 

D?�5�  (%��BJ) 
 <�  (%���Z�� h6   b�3E �J��9( (%�)   h��U  �C3�D�����   %� 8�93��6)(%��BJ 

�;�5��� 

T1 Haloxylon persicum +Artemisia sieberi +Scariola orientalis 5/4940  64/9 32 2/23 S2  
T2 Peganum harmala + Artemisia sieberi 8/6622  93/12 30 6/23 S2 
T3 Haloxylon persicum+ Tragopogon collinus 7/2222  34/4 40 14 S2  
T4 Haloxylon persicum + Artemisia sieberi 2/7384 41/14 30 8/22 S2 
T5 Peganum harmala+ Scariola orientalis, 6/6654 99/12 5 2/3  N  
T6 Scariola orientalis + Artemisia sieberi 5/2410 71/4 12 5/13  S3  
T7 Artemisia sieberi + Scariola orientalis  9/1829 57/3 30 4/30 S2 
T8 Scariola orientalis + Peganum harmala  1/2690 25/5 19 25/17 S3  
T9 harmalaArtemisia sieberi + Peganum   6/1349 63/2 7 4/15 S3  

T10 Artemisia sieberi+ Alhagi pesarum  5/1461  85/2 17 7/18 S2 
T11 Rheum ribers + Noaeae mucronata  2/1385 7/2 9 75/21 S3 
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 <�  (%���Z�� h6   b�3E �J��9( (%�)   h��U  �C3�D�����   %� 8�93��6)(%��BJ 

�;�5��� 

T12 Artemisia aucheri+ Echinops dichrous  5/1508 94/2 28 8/24 S2      >��� 9-  M�%�' =���$ �L�� � =���$B�-��	 )*��$  ���A �"�* �+,�-�.  �;�5��� (%��BJ) D?�5�  (%� 

S1 0 0 

S2 28620 8/23 
S3 8540 71 

N 3320 21/1 h6 40480 100 

 ���� � ���< k���� g= �;�5���: %�  ��Z�� %� S3��� �:C�Z� �%3�  �� :�49  h��� g= 
K��42 $�]  	 G��� ����G��� 	 �� :� U D'J. ���9 ������� ��  k���� ��%�� D�'�6 �W� <� �6 ��� ���� �J��JA�   U�M ��KH %� ��M�;� %��U �;�5���)  )D��6 ���C <� ���	�  ��U k�I  ��y	% s�%�6 	 ��� U ��KH %�N ��M�9 %��U  .D��T��f�J  %���U 	� A���� 	 k�I)  �� <� ���6 �3!3� g= %� �� %�  7��� <��� �%3� g=T��o� g= ��KH %� �6 �3� 8�� g��S3 .DM�9 %��U �� k���� l��� ��D���� $ �=��3� T����@�  �% g= �W� <� 8�� 7��] �;�5��� $ ��6�	 �� h��� .�3�� ��3�� �= m������ b�6��E���� G�'�� <� 7�J 
���� b�6��E �;�5��� ���� �� D�'�6 	 D��6 �;�5��� g= �= D� � m�� ��KH l��� �� �6)  �;�5��� ��KH  %� �6  ���9 `a�� g= 
�����	 ! 10  $ � �{�%� .D��  hB�2 (L))  �% ������ ��Z�� g= 
���� �;�5��� ���� ���� ��. J�   >��� 10-  )/�&$ �+,�-�. M�%�' =���$ �L�� � =���$ JKB�-��	 )*��$  �;�5��� (%��BJ) D?�5�  (%� 

S1 23122 45 

S2 8576 16/7 
S3 7023 13/7 

N 12642 24/6 h6 51363 100    �-�E� �+,�-�.  X%� Y-�,�B�-��	 )*��$   �;�5��� ���@� ���������� 
���� ���� G�'�� ��� ���< <� h(�? 7�J . �= D� � b����M 	  �C3� )g= 7�J�	 ! 11) �(%� 	 D?�5  �� ���� �:C�Z� �%3� ��Z�� %� �% �;�5��� l>6 �J D?�5�. J� 
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���+,�-�. �-�E� >�$ � ��    hB� 2 (�))  �% 8�� 7��] 7��� ������ 
���� ���@� � � �� ����. J�      ���  )G���� k���� l��� �� 7��] )l%�	< 	 j�'�  �3!	  �<�� l�5? �� b����M h��U �M3�� ��3� T���E )m�� ) D�:V	 )D����� n�:V 	 b���9 �'�� )
���  	 D��6
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���� <� 8�� g��T����@�  h��3� �	 ��$ ��6 7��]  g35�� ��Z�� T�� %� 8����3� �.  b����M %� �qr� h��3� ����<%� <� h(�? k���� e�I ��� ���� �6 T����@� h��3� bJ�6� �!%� $ �J� �;�5��  
���������� �� b����M ���C <� D��J� m����%�K� �� <�: T��< <� $��'��� $3��  b�3E  (%� �� [���5� j�K�%� �6 %� �B��� �� �!3� �� T������� .�%�� 
��� D�:V	 	 �J��9 � �E.P.M  T��< <� $��'��� $3�� �% ����w� ����� T������ )Xa�%�� () T��<�	% 	 h��� T��  ��:M D�:V	 h��� b����M$%�5I% �3!3� 7�J )$<3? %� �JT����@� �3 h�� bJ�6�!%� $ �J�  
���� �;�5�����Z��  ���C <� �� b����M �� D���5?����.   ��K� ��KC�  h��3� ���� b����M )m�� ���!<� ���3J 	 g= ^���� 	 e�I 7��RE7��] .DM�9 $ ���� �% j�'� 	 l%�	< 8��  ����� %� 	 $�@� 
��� D�M�u  ? <� b�� 7%������ �% ��3�T����@� �3�� �M�:� �3!3� 
V	 h���) �<�� �� ����  m��a� 	 
��� e�I ���6 g36 ;C 	 �J��9 b�3E ����� %�  ��qo� b����M h��3� ����� e�I $ �J� ���9  �J�3I )Moghadam, 2009.(  �6) g= 
���� m������ b�6��E ��y b�6��E �� ���� DI�3�B�  %��M m������ 
�<3� 	 8�� D�� $ ���9 ��]�;�� <� (  [@� h��3� $ ��6�	 ��  
���� %� 8�� 7��] �;�5����%3� �:C�Z�  g35�� �� .���9��7%3H �66/24   U�M ��Z�� vZ� <�  (%� 
���� %� [@� T�� .D�� g= 
���� b�6��E �W� <� �;�5��� 
U�	 A�I ��Z�� %� �6 ������ � $ ��J��9 �3!	 	 ����� �% g= �� 8�� <��� A�I 	 8�9 7�3J 	 �K�I�� �6 ) .D�� %��%3I�� 7����� D��J� <�Kiet )2000() �3I ������ %� s��)  �% g= 
���� m���� b�6��E 	 �� :�.D5��� [@� 8�� 7��] �;�5��� T��:� %�  �5��� �� �Z��% %�)�M3��  �C3� �; T����@�  ����� h��� DK5� ��3� T���E )8�� 7���  �C3� �;�5��� %� D��	 ��� $��'��� h��U �M3��_�� 7 �C3� �M3�� h6 �� 8�7�J �J��9 �3!3� ���  �� n�:V D�:V	 <� ���� �3I �6b���9 	  �'����39 T���E �6�%3a�3I )
��� �3!3� �J��9 7�J�  �'�39 7���| �]3�� �� 	 ��� )[!�@� ��J��9 %3�?) $�@�  ? 	 (%��%�I �d��� 
���� %� [6 7%�����%3�  �:C�Z� � .D���7%3H 	 $�3� �;�5��� A� ��KH  U�M ��Z�� �6 6/24  ��KH %� �=  (%�N  ��M�9 %��U (�;�5���  U�M) ���� k���� �� �3!3� k���� .D������� � ����< T�� %� �%�� D���Z�) ��7%3H �6Jangju )7199$�@� ( 7%���� )j�'� ��39 �3!		 ����5J36 )%��%�I 	 ��� 7�J m:(�% ��Z�� ��3� %3K:C�   �C3� �;�5��� bJ�6 h�C� .D5��� �	�J��� ��Z�� 
���� �M3��Shams )2001()  [6 )htM <� L%�I 	 l%�	< 7��] ) �C3� ��3�  <� b�� 7��] [!�@� 	 %��%�I )��� ��J��9 ���	��M )
���� D�M�u <�  ? �;�5��� bJ�6 h�C� �% g= 
���� 	 �J���	% �B��s� %� �M3��  �C3����� �3��. efi KhanghahYous )2005 	 (
Arzani )2006 	 g= 
���� b�6��E )��{�� g= 
���� �� :� ( �;�5��� $ ��6�	 �� h��3� �% �C�� �] ��J��9 %3�? 
���� g= 
�����Z��� ���C�H  . ��5���Alizadeh  ��%�B�J 	 )2011E h��� (b�6��  �% g= 
�����B�  h��3� <� �� $ ��6�	 ���;�5� ��� ��]7 � �:C�Z� �%3� 
�������  ���6.  <� h(�? k������T ����G  h��3� �I�� ����< %�
��� %� 8�� 7��] �;�5��� $ ��6�	 �� )��� ���k  ���� ����� ����!<�Ghasemi Aryan )2014 )(Emenike )2016() Sour 	 ��%�B�J )1320)(Motamedi  	 
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Abstract       Land use capability for a type of range utilization with considering the sustainable land use is 
called range suitability, nowadays which is a priority in the science of range management. The 
objective of this study is evaluation of range suitability for sheep grazing through FAO method 
(Condition limitation) in Sarayan- South Khorasan province in 1990. For the purpose of this 
study, at first, the map of vegetation types was determined in each region and in each vegetation 
type, the status and tendency of rangeland and the amount of plant species were determined by 
cutting and weighing method and the suitability map was produced. Then, using EPM method, 
soil erosion susceptibility map was prepared. Also, to study the watershed suitability of the area, 
the drinking water resources of livestock area and sampling of each water source was done, the 
quantification of water was determined and water samples were transferred to the laboratory and 
TDS, EC and Mg + 2 parameters were measured for each sample and by integrating layers of 
quantity, quality and equal distant points from water sources, the water resource suitability map 
was adjusted. Finally, by finalizing production suitability maps, soil susceptibility to erosion 
and water, the final model of range suitability classification was prepared. The results indicated 
that there was no class of suitability (no vegetation type) (S1) in the region and the suitability 
classes S2, S3 and N (no grazing suitability) were 12.1%, 50.7% and 37%, respectively. Based 
on the research results, overgrazing, early grazing, formation susceptible to erosion, slope, 
allowable use limits and available forage, poor condition, negative trend of ranges and 
inappropriate distribution of water sources for livestock are the most considerable limiting 
factors in area for sheep grazing. In general, with regard to the obtained results using the 
livestock grazing suitability model in the study area, it is suggested to use this model as the 
basis for preparing rangeland plans with emphasis on removing the limiting factors as far as 
possible to improve rangeland status and Shepherds' income. 
 
Keywords: Range suitability, GIS, Sarayan, South Khorasan, integrated method, water 
resource, forage production, rangeland status.  
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���� F�X� 	 F�;d	 �� �H�6�� �!3� %3�@� Q����� r��	% ���;� ��%3k g]�� �� ���� ��k� 	 $ � ���<! �� ( %� 	 e���6 �;�<= 
���� 8�� �� ?��MG�� �%�	 ��H �� �Y��� ?�%�3�$��6  �� �� �%�3� �k�� %� 	  p������H�  �����  �E3� $�3�� g]��H �% �]) F��Jankju Borzelabad& Tavakkoli, 2008(.   �'� �3C ).Fisher Astraglus gossypinus L9%� �� ��]��C ���!9� ( 	 F�'�6 ��  E3��� ����6 m�( 8��� ?���9 F��]� �6  ���.�%�� %3�6 ��Y�V� 	 s�k Ft�'R %� 8�� ��[>�  9� $��C  %M� n��=�� :�����3� 	 ?�]%M�  �;�<= r���� %� �B
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 ������ �	� ���� ������ ...� �� e�3k ?�%�� �� �Ou� Q��3� Fk��� 8������� . �������3! ?��� ���Z� r���� ����� 	 e�3k�C 8�� ?�]%M� ��9 $�  :9f 
���� v��R� 	 TX(� )F�6 ?���F��.  $��C 8�� ��[>�  %M� n��= 9��� :�����3� ) et al.,Daneshgar , 2012et alTavili ;2017 X>�� 9� �>� 8������� )(  $��C 8�� F�6?���  %� e�3k �3!	 
���� TX(� 	 v��R����3! %� ��ki� 	 %M��� �B ��9. ���  
V�	 %� %M� e�3k ��]��C 9� ?%��5� ?�]%M� �6 F�� �>�w3E3�@�H $ � G D�. ��5] �!�3� �B �� ��	%�� 	 �;��� )���%9 %M� e�3k ����6 ?�]%�6	9�� 8����Z� 9� �>����3! ���9 $ ��6 ��9 ) F�� %M�Baskin, 2014 &Baskin  (���3! 	 �% %M� ��9  :9f r���� � � g]��H ��?��� � �� �h]��C ��� 	  �% ��ki ��) �9� ��Baskin, 2004 &Baskin .(  %M� �>�@�H e�3k ���3G 9� ���� )f3�� $��3��k %� %� %M� ��MG��S3'� ?�] .F�� eB ����� ��3C %M� ���3G 	 FA� Wf3�;� �3C ?�] ?�]%M� )8������� .F�� ��MG��S3'� �]9�C 	 eB �� F<5� �3C����6%3=  FA� ���3G x3� 9� e�3k ?�%�� �>�@�H �� ) F�� $�3�2010 et al.,Tavili ; Nasiri, 1994.( L	%.�%�� �3!	 %M� e�3k 8�5>� ?��� �'��A� ?�]  %� ?��MG��S3'� �� ��A� 9� ���� ���� e�3k �6 ?�%�3��� ���� ���3G �3���>�'�%�>�� (%M� �>�@�H e�3k)  ��� ) ����������6 l�k �� (D�%3'E3�  ��� %� %M�%�  ��3�   ��� �Ou� e�3k F5>�), 2005.et alMandujano  6;200 ,.et alNajafi  ���V�  �c 9� %���� 8�� ���%�6 ���9 .( %� 	 $�3� ��y�� F���  �c �������  �� D� �	 �� �%�3� 20 ) F�� $ � $��'��� %���� 8�� ����� ?��� ���V�Wang 7, 200et alL��k .(D�%3'E3�  ��� �� %M� ���3G �]�  �� �3�� 	 ?%M� N�3G U��A� S3'� $9�!� ? ���>�� ?�]  �% eB?��� �H�  ���� ?��7�B 9� ���� %M� e�3k 	  ]��� z�=�� �% ���3G �� eB S3'� : � e3=�� �]����� . �6 �� @��$���5C %3=�� ?� ?��� F��6 N�G %���� D� ��3�����3!  (%� 	 F��� �3<Z� 	 %M� e�3k �� �<�q ��9 M���3C 9� �k�� ��'k ?�]%�� %��V $��'��� �%3� �]C��� )Baskin, 2014 &Baskin .(  ����H��y! �C �6��G ��3C 8�� 	 �%�� {�C�9 F;�	 �� )9�<E� ����� �� $	X� %�������]? ������%SB) ���qNA��]?  )?%���A� ����%�Zc )(��3�!  	 ��Z'(� e3�!Z67 ��3�� $ �6��G  �R���3� 	.F�� F�� $ � �H�;� ����� ��3C 8�� ��(� $�7��	%.  �3C �<�G?�  9� �>���3C�]?  ?@6�� {�C�9 �;��� gZ��� ��� .  %� ?@C �3C �;�<= $�7��	% 9�<E� ������� ���  �6 �>�  9����Z��8  8�� ���	% n=��� �]��C ��3C�� ���.  D� %�  �3C $��C �6 ��=��� %� ) � |A�� n�����<�G?�  N�	% ��(� �(��� 9� �>� �6 s�k :3���� ��@��  �%�� ?��Z�F�� s�k ?@�A�(�R) .F�� ����� �<�G �3C ?� ).Fisher Astraglus gossypinus v@! ?��Y�V� �P� 9� ( �3C 8����Z��� e35�� %3�6 %� �]��Z� �6 �3�� x3� 8 �6���? � ��Y���� �B 9� ���� %� �3!3��) �3�Ghomeshi , 2012.et alBozorg .(  �% %M� ��������3�  ��6�D  x�3�� L	%�]?  	 F��� N��@H� }��� �6 %M� ^������G >��k�3�� ���3!�9� �� �3�)  ��A� �3<Z� )Heydecker & Coolbear, 1987.( � %�� 	 eB %� �]%M� L	% 8� � �3����]? @��� ~��A�? l�k  	 $ � ;� E	� F�3=% ��� � �k> $ ���� �3�. �� �7�� %�<��]%M�  :	� ��R�� ��  N�G ��3��B�� �	%  :3� ��R�� �%�	 �E	���3!�9� ��� �3�.  )^������G %���� 9�  ;��]%M�   ����]�]%M�?  F�6 	 $��kS ( ]��) $ �� %������ �3� )McDonald, 2000(.. ��� %�3� ��3� 9� $��'��� ��k� ?�]�U�6�   ���� )�%S 3��� ?��� H����3! ��@�� N��@ �'( �3<Z� 	 ��9 ��]��C �>�w3E3H��  ���7�]	jG �!3� �%3� %��5� ���%) F�� $�3� ?9%	��6 ���!9� ~��A� ?�]Haghighi , 2012.et al(.  ��<E��O�?�]  �%3� %� ����� 	  d�i ���O F�� $ � L%�@C ��]��C ?	% �� �%S 3���  ,.et alLombi , 2016)l.et a, 2015; Paret .et al2017; Nadiminti (.  �� ������ a���� 9� �h�B��B�   �6 F�� 8�� %� �%S 3��� ���3! F��� N��@H� �% $��C  �% 	 $�3� �Ou� ��9�� �]�. ����3! F���� N��@�H�  ��6 ���9�]%M�  �%S3��� r�3�F��]%M� Qk�� �� �%S 8�� S3'� N��@H� %� , .et alKhot 2017).( 
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��� ������26  $%���4  1057    �%3� %� �;E�`� 8��5A�Oi���  �� ��]��C �� �%S 3��� g��� $��C ?	% ��C � :���� , 2016).et al Hassan.(  lG  ?	% �� ?�7�� ������ �;E�`� 8�� 9���3C�]?  �]��C  ~��A�) ���C :����  ���!9��;E�`� D� %�  r�3� ), 2018.et alKhodakovskaya (  �%S 3��� ����� 9� lG �� 8��6 �!3C %M� r�3� eB eM! �7��HB �Z� 	  � ����� ���3! ��@�� ��9?�]%M� �!3C. � ����� �7��H  9� �>�  ��[>� %� �6 ?�%�3���3C�]?  $��3��k �� n�;�� �]��C ���	�G FA� W��<5� ���3G �%�� �3!	 �3C l�! 	 �]��B  %M��Z�B �� ��� Wf3�;� �6  ��MG��S3'� �]9�C 	 eB �� F<5� �`��� r���� 	 ��3C )l�! ��Oi� F�� �Cj�	 8�� )F�� %��V %M� 3�� ���9��C��� )Nasiri, 1994(.  %� �7�� Q��� ���3! : �$�3� %M� 8��! �3�� : � )%M� 
V3� �� ��9  �6 ���3! : � Q�E� ��%�� ?�����3C 8�� ?��� �3<V Q��V ��9) FA�% ��%����� ?��� ��3k ?���]�% �B %��H% 	 %M� ��e�3k ?�]%���� e�A��� ��>��� ���.  z�=�� ?��� WX[�  �� :37E ?�]%M� e�3k ���6���3G�]?  F<5� S3'� Q��V��q L��k %���� )eB �� ���� N�G %���� ����� 	 U���� �]� eM! eB �6 ���]%M� %� e�3k � � z�=�� ?����� ��6 )  ���3! ������ ��9) �3�  ]�3k  �'� )Bewley, 1997(. ��8  F�� 8>�� e�3k x3�i��� . ��� ����� �>�w3E3�@�H L��k ���!9� �'��A� ?�]%����L��k )�>���>� �]� �]� )eB 	 I� )������� eB 	 3(��H ��3�� )�]����� 	 ���  �k���3�%3]�] ?���  �>�w3E3�@�H e�3k ���6 z�=�� %��V $��'��� �%3� �]%M���C� �� ), Stout&  Baskin 1998(.  $j�	 F��]� �� �!3� �� 8���������3C�]?  ?�%�� )��	%�� L9%� �H3��)?� )�3C l�! ?��Y�V� 	 ��;�( ��%�� %	�d %M� e�3k F5>� ����9 %� � ;�� ?�]�Z�B  {�5R� �7�� �;E�`� 	���3�.  �;E�`� 8�� 9� z ]  ��%��L	%�]? ���3! N��@H� )%M� e�3k F5>� 	 ��9  U���� %���� 8�H��?��� ��3C %M� e�3k ���6 z�=�� Fisher Astraglus gossypinus  r��� 	� %�MS 	 :3���� $%S3���  F<[� �O� .F�� $�3�:3���� $%S3���  �� ���3!  �% 	 ��9���3!�]?  ���!9� ?���9 ��]��C 	 %��	�c���3� ) r�3�, 2007.et alWei ()   �%%����] )�V���]  	 ����]?  ��3C ���!9� ~��A� ��]��C{����  r�3� ), 2001et alWanichpongpan  ��]��C  �% 8��h�] 	 (  ���!9� ~��A��@�6 ) r�3�, 2005.et alLee  |A�� ( .F�� $ �    8���� N]	jG �3��� �O� ��%�� %3P��MS  	 $%S3��� :3����  ��(3Yk �����3! ��9 		�Cj��]? )�>�w3E3H%3�  �<5� F�3=% 	 Q�H	��6 ?�3��� �3C ��3C �<�G?�  :���� � $ r��� .F��MS  �(��� NA� �� 9� �����  ���� 	�6�� ���Mq ���Mq �(��� 	 �'5H )g�5�6 )�])@�7�� )D�%3� ���  ���� 	�>�� ?	%) 8�����	 	 8]B 	 �] Q�>� �7�� Q�>�� 8����� 	 8�5��C  ���� �]$ �  �6 F�� F<5� �� U�6�� �7� >� �� �YA�� ?�]��3� � 8�� %� .  �3��� 9� N]	jGMS  $��'���  ��! ���C  �H�d� �� �6  �B �� %�CB ���6MS  � ��Z� 
��� ), l.et aKeeling 1994.(    
 ����
���  �� %3P��N�G �O� ��%�� %����?�]%M� �<�G �3C?�  ��  �3���MS  �3��� 	:3���� $%S3���  ��E	� QR��� %� ���3! T�= UE�V %� Q�%3�6�H %3( �� �����9B )��9 WX��6  �H��Y� %�4  $�7����9B %� %��>� ��[>�  �E3� @6��  ?%���Z� ��� %� ����67139 . � ��!�  ���"# ��� ��� �	� �������  ��� $%S 3����E3� $��'���� �%3�� :3�  6��B %3�>� �� )� �� 	 �3��� %3(�� 9� 	 $�3�� @��V ^�%6��O ��Z! F� �k  Z�� {3=�%� ? E	� F�P�q . ��$%S 3��� � ppm 3000  �B $9� �� 	15-10 �3� ���3���.  Q��� �	� %���� :3���� $%S 3��� �� ^������G  %�4 ) _`��� �'( ��3��  ]�� )05/0 )1/0  	2/0  (%� ��9	- �3� (���R.  ���"# $��%" � ��MS  eB �� ��3��B 9� lG �]%M�eB ��6 8�A�% 	 �`�� �`��  ?	% ���Z�B   � ��24  $��� %��V ��hA� �	%� F���  9� lG . � �24  %����f ��9 �� ��hA� 9� �]%M� F���
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 ������ �	� ���� ������ ...� �� $��'��� 9� Q<V 	 $ � $�����3�� ��3'� d %3P�� �Z�B )  Q>E� %� ���V� D�  � ��70  	  (%� ;�   � ��5  �	�w eB %� ���V�20  (%� ) �3���100 ���� eB ���E  )�	�w400 ����eB ���E�`��  (��3�H�t 
��� $�`V D� 	 �=3q 	 $�3�� %	 ;� eB �� 3��5� %�� 8� �c Q����� �`�� . � � $���  %� 	 %����f $�7��� ��9 %� �]%�6 8�� :��� :���� Q����� r���� �.  �� ^������G Q��� �	� %���� :3���� $%S3���  %�4  ) ]�� ��3�� �� �'() _`�05/0 ) 1/0  	2/0 ��9	  (%�- �3� (���R.  ?��� �6 �7�� ��5� ���3! �5����  �% 	 ��9��3C�]  r��� ) � ��k��MS )oogMurashige & Sk( .�3�  r���MS 9�  NA� �� �����  ���� 	�6�� ���Mq �(���)�]  �(��� 	 �'5H )g�5�6	 8]B )?	% )@�7�� )D�%3� ���  ���� 	�>�� ���Mq 8�����	Q�>� �7�� 	 �]	 8�5��C  ���� �]  Q�>�� 8����� �6  � F<5� �� . � � U�6�� �7� >� �� �YA�� ?�]  F�6 r���MS  FH�� F�6 r��� 8������%�6�G v@! �d�R ��R %� �]��C�� ���  FH�� F�6 ?��� �B 9� 	  9� ?%��5���3C�]?  .F�� $ � $��'��� F��H3� �� �]��C  r���MS  F�6 r���  ���� �7�� r���  �c  �E3� 
!�� LS  %� $��'��� �%3� ��3� %� �� N]�6 �� �6 F�� $ � @�� F�6 r���MS ) r�3�aier & Skoog, 1965Linsm (  F�6 r��� . � ��k��MS  F�6 ?��� %�� 8�E	� ?���  36�<�� $��C FH��) r�3�Murashige & Skoog, 1962 ( �3!	 �� F�6 r��� 8�� .FH�C %��V $��'��� �%3� 	 ��k�� 9� ?%��5� %� �E	 F�� $ � �R��= 36�<�� ?��� �>������ .�%�� ���	��H ���%�6 @�� �7�� ��]��C rMS �� ��3�  $ �]� Q�>�� �(��� . ��� 
��� ��  ��!MS  ��	�  ����  g�5���� �3�. �Mq�(����� 	�6��  ���� )O2.7H4MgSO ) 4PO2KH)  ���� 	�>�� ���Mq�(��� 	 (O2.2H4MoO2Na ) O2.4H4MnSO(. ���]%��?  �3���MS  %�4  �'() _`� �� ) ]�� ��3��01/0 )05/0  	1/0 ��9	  (%�-  (���R �3�   � �� �]%���� ?��!� ���9  � 	2  ?��� %� F��� 25 ����� �!%�)  ��3� ���C2009., et alGuan (.  L%��� ?�]%M� �� 	 ���9	% %3( �� $�9 ���3!  �4  %� 9	% 	  � :���� 8�;� ���9?�]%M�  ���� $�9 ���3!�� �  �6 ���% �c�Z�B  �3= ��2 ���� �%�k ���3G 9� ���  ��3� $ � )), 2007et alAisha  9�  ;� .4  9	%$9� ��C��?  �3=  )�h]��C�V���c rk �� ���% 	����� U5R�� 	 N6 	 ��� $9� �� FV� �� 	9��� r�3� �� �9	 ?��C0001/0  	 :�C ���� U5R��. � :���� :�C ��� l��? $9� ��C��?  �9	 �h]��C D�k ���6 D�k 9� lG )�]C��h]��] � ��  24 F��� ��� %�? 75 �!%� ����� 9� )�	B �	%� %� ���C 	9���? . � $��'��� n�V� ���3!  (%� �<���� ?��� 9� ��9  �`��%1   � $��'���)., 2013et alAyub (.   �`��%1:  100×���	�����		
���	�����
���	��	���� ��3!  (%� =���9   ���3! F��� U��d 9� $��'��� �� �]%M� ��9 L	% )Maguer, 1985 	 ( �`��%2  �� ����� �6  � �<���� F<5� x3���Ni/Ti �B %� �6 F��Ni   ���3! ?�]%M� �� ;� 	 9	% �] %� $�9Ti   F��6 9� lG ?�]9	% �� ;��� ���.    �`��%2:   Ʃ	�. � = ��	  ?���  �� �9	 8�93� 9� lG eB �<5� ?�3��� �<����  )�h]��C��3���]   � ��24  %� ��5��� z�t D� %� F��� 	 $ � %	��� �`�� eB Qk�� ;�  �9	)  � � 8�93� $%��	�  �B 9�  ;� .(x�<����3���]  ?��� �� �	B Qk�� ��75  �!%� �����  � �� ���C24  	 $ � Q���� F��� ;�  D�k �9	 �Z�B  r�3� eB �<5� ?�3���  (%� . � 8�93� �`��%3 )  � �<����), 2003.et alQasim  �`��% 8�� %� .FW  �9	  )��DW  	 D�k �9	TW .F�� Q��6 �C%3� %� �9	   �`��%3:  RWC=(
�������)×100    Q�H	��6 ������ 8��;� ?���a )b  %� Q6 Q�H	��6 	



 ���� �����  �! ����� ������ 	 
��� ������26  $%���4  1059   ��R��2 ���� U5R �� �C�� ��@�� )�� �9	 :�C �� :�C 5/0  $���] �� �h]��C $9�� FH�� :�C5 ���� �3��� ���E%80  	  � $ ���� e3k ;�  %�3�'������w  %	� %�13000  	  ?���4   � �� �!%�15 . ��H�C %��V ���V�  eM! l�� �Z!3� �3= %� Q(�R $%�Y�? 663  	645  r�3� ���3��� ��9 r��	% %� 	  ���C F���V ���3�H	��>��� $�7���?��� $9� ��C��? ��	% 8�� %� . � �%�	 �]����%�G )rV  g�R  	 �3���W  ��3�� �9	�� ��� )Arnon, 1994.(   �`��%4 : Q�H	��6a Cha=12.7 (A663) - 2.69 (A645) × V/1000W  �`��%5 Q�H	��6 :b Chb=22.9 (A645) - 2.69 (A663) × V/1000W  �`��%6Q6 Q�H	��6 :  ChT=20.2 (A645) + 8.02 (A663) ×V/1000W  F��Z� %�  ��3� ����� �3�9B :���� 9� lG$����]) ��@�� Q����	$����] :��� D�6 ��%�@�H� SAS 9.1)  �5���� ��7���8�] {��� �� �3�9B 9� $��'��� ��LSD   _`� %�  ����R�D� :�� 9� $��'��� �� �]%��3�� g���� 	  (%�%�@H� Excel  ���C :����.    �����  ����� �&	���    a���� {�����@���� ) l���%�	 �	 !1 Q>� )1 )(  �3���MS ):3���� $%S3���  ��@�� �� 	� 8�� Q����� �O� 	 ���3!  (%�% ����R� _`� %� ��91 ��;� �O�. ����� ?%�� ��?%3= �6 %�����]%M�  �3��� ��:3���� $%S3��� 1/0  (%�  N��@H� }���12  (%�? ���3!�9� )36/1  (%�(  F<5�  %���� �� ]�� )054/1  (%�(  �3��� �� %���� 8��h�] . � MS 01/0  (%�  N��@H� }���17  ���3! ? (%��9� )19/1 ( (%�  %���� �� F<5�)  ]��018/1 ( (%�  . �  �3��� �� ^������G %����2/0   (%�:3���� $%S3���  	 01/0  (%� MS ���3!  (%�  � }��� ��9�]%M� �� 96 %���� �� F<5� �6  ���  (%�  ]�� 50  �% N��@H�  (%�  ������ ]�.   $�'	(�)�*  ��+���*  :3���� $%S3���  �3��� 	MS  Q����� �O� 	�Z�B  �� ���% �3=�V�� 	 �c ����R� _`� %� �c1% ��;� �O� %��  �	 !)  �����1 .(:3���� $%S3��� N��@H� }��� 35 ���% �3= ? (%��c  9�)63/7  ��70/7 (��������  	 20 �V�� �3= ? (%� �c 9�)67/6  ��40/7  (��������  �3��� 9� $��'��� . �MS  ^������G ?���?�]%M�  �3C �<�G?� ���% N��@H� �3= �� ��<[� �O�F��� �c) ��?%3= �3��� 9� $��'��� �6MS 01/0  (%�  }���  N��@H�15  �3= ? (%�%����c )  � 9�74/6  �� 93/7 (�������� .� 8������� �3��� FP�q N��@H� �MS �V���c  ��%�� �� 9��� �6 ��6 � �G N]�6  ]�� �� F<5� g���G 8��h�] .�%�� ������]%M�  �3��� ��MS 05/0  (%�  	:3���� $%S3��� 1/0  (%�  N��@H� }���40  �3= ? (%�%����c  �  9�)67/6  ��40/7 �����(���. ��?3�� �6 Q����� �O�:3���� $%S3���  �3��� 	 MS �V��  �% ����;� �3!	 �� �c@H� ��3� %��� N� .�� � ���� ��35��    ,(�� -.�� ������ �   ��� ���� ~��A� ?�]%���� l���%�	 ��@�� a���� �6  U��d ����y����3!�9�  F����Oi� :3���� $%S3���  	  �3���MS  ����R� _`� %�1% �;��%�� ) �3� �	 !1.( ��?%3= �6 �3��� _`� 8���Z�MS  _`�05/0  	  (%� _`� 8���Z� :3���� $%S3���  _`�1/0  (%� ��9	 -  Q����� �O� .�3� ���R:3���� $%S3���  �3��� 	MS  %� @��  ����R� _`�%1 ��;����3! U��d 8���Z� .�3� %�� %� ��9 %���� :�3�  �3���MS 05/0  g����G ����� 	2/0   (%�N��@H� }��� %���� 8�� . �B F� � ���R ��9	 17  U��d ? (%����3!�9� . �  ]�� %���� �� F<5�  
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 ������ �	� ���� ������ ...� /# �01� ���2%"  �]%���� l���%�	 ��@�� a���� {�����  	 U���d  �'( 8�� $��� �7�5<�]�;E�`� �%3�)  �3���MS  %�  ����R� _`�1% ��;� �O� eB �<5� ?�3��� �� ?%�� F��� ) �	 !1  	2(  Q>�) 	2.(  �6 %3( 8�� ��  �3��� 9� $��'���01/0  �3���  (%�MS  %���� ?��� ?�]%M� �<�G �3C?�  N��@H� }���15  (%�?  ?�3��� �� %����  � |A�� 8��h�] . � eB �<5� $%S3���:3���� ����R� _`� %� @�� 1  (%�  eB �<5� ?�3��� ��  9� $��'��� .�%�� F<[� ��Oi�:3���� $%S3��� 2/0   (%�  N��@H� }���13 . � eB �<5� ?�3��� ? (%�  �O� ��Oi�  �3��� Q�����MS  	:3���� $%S3���  %36M� F'( �� @�� �;��%��  .�3���?%3= �6 eB �<5� ?�3��� _`� 8���Z�  �3��� %���� %�MS 01/0  	  (%�:3���� $%S3��� 2/0 F<[� zX�k�  ]�� %���� �� �6  �B F� �  (%� 30 F��� ? (%� �	 !) 3.(    
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��� ������26  $%���4  1061   $���1-  4�25" 6�7� ��������� �	�����  $��%" �MS ����� 8�9& �
�0�: ;� �� ��  ����y� 
����   �!%�?��9B  �;��� 8�7����          (%����3!�9�   �3=�V���c   �3=%����c   U��d���3!�9�   �<5� ?�3���eB   Q�H	��6a  Q�H	��6b Q6 Q�H	��6   �3���MS  3  **068/334  **215/3  **6532/5  **0256/0  **7236/8  **2150/44  **3269/32  **65406/4  Se NPs 3  **512/614  **7414/0  **2098/5  **0248/0  **2285/6  **2516/86  **7025/13  **80654/4  MS × Se NPs  9  **678/241  **9023/0  **8254/0  **0233/0  **8236/4  **869/28  **0023/13  **82876/0  �`k  38  7896/19  0783/0  1714/0  0041/0  8665/0  3369/3  3140/0  09123/0  ����y� U��d  (%�  0215/5  4185/7  6632/8  0635/5  3252/7 3256/4  2036/9  25183/17  ns** 	 *) :����;���q U���� )%���;��%��  ����R� _`� %�5  	1  (%�    $���2-  �
 =�
�" 8�9& >�
 ���� �?210@� ,(��������� �  	A
 B�C�� 6�7� -%D	�@�D 4�25"   1 2 3 4 5 6 7 ��9���3!  (%� -1 1       �c�V�� �3= -2 ns-0/293 1      �c���% �3= -3 0/315** ns-0/172 1     ��9���3! U��d -4 -0/661** 0/295* ns-0/119 1    eB �<5� ?�3��� -5 ns0/191 0/842** ns0/049 ns0/185 1    Q�H	��6 -6a 0/418** 0/27* 0/812** ns0/143 0/399** 1   Q�H	��6 -7b 0/296* 0/391** 0/571** ns0/019 0/470** 0/625** 1  
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 �
 ������ �	� ���� ������ ...�  $���3-  �1(��"F��
G��  4�25" 6�7� $��%"MS � ������ �	����� ��
�  8��&�HC >�?���"������ � �0�: ;���   �3���MS ��9	  (%�)-(���R  :3���� $%S3���  ��9	  (%�)-(���R   �3=�V���c  �����)(���   �3=%����c  �����)(���   U��d���3!�9�   ]��   ]��  ab 40/7  f-d63/7  Cb36/1  05/0  cd 626/6  H27/6  f-c086/1  1/0  d-b71/6  ab06/8  f-d054/1  2/0  Ed67/6  70/7  cd17/1  01/0   ]��  F33/6  De93/7  cb19/1  05/0  Ef51/6  Ed38/7  f-c06/1  1/0  f-d41/6  d-b70/7  ef018/1  2/0  A52/7  c-a9390/7  f1  05/0   ]��  f-d47/6  Gh62/6  Cd09/1  05/0  f-d35/6  h-f50/6  e-c05/1  1/0  f-d27/6  A325/8  Cd19/1  2/0  Bc18/7  g-e84/6  a22/1  1/0   ]��  f-d38/6  H42/6  f96/0  05/0  F95/5  Gh33/6  F97/0  1/0  De52/6  Gh57/6  e-c04/1  2/0  De33/6  e-b40/7  B18/1    ����?�	��� �I2���2J (L�J����)   N�� ��]��C Q�H	��6 %��k�� %� �6 ?�(��� 9� �>� :3���� �%���� ���  %� ?%��k�� N�� �� $	X� �6 �k�c�]?  �'�� ��Z� N�� @�� ?@���3�H�� �6 . {��� ��  �]%���� l���%�	 ��@�� a�����O�?�] :3���� $%S3��� )  �3���MS  Q����� �O� 	�Z�B  Q�H	��6 ��@�� ��a  	b  %�  ����R� _`�1  (%� �;��%�� )  ��3� �	 !1 8������ .(  Q�H	��6 _`�a � %���� %05/0  �3���  (%�MS  	1/0   (%�:3���� $%S3��� 8�� . �B F� �  }��� ?%���� U�6���@H�N� 43  Q�H	��6 _`� ? (%�a  %� �� 8������ . �  Q�H	��6b  %���� ����� ����� %�01/0  �3���  (%�MS  	2/0  (%� :3���� $%S3���  ��@�� N��@H� . �B F� � <5� %���� 8�� %� Q�H	��6 %���� �� F  ]��40  .�3�  (%� ��?%3= �6 �3��� 	� �] 9� $��'���:3���� $%S3���  �3��� 	 MS  Q��5� $��'��� �� F<5��Z�B �O�?�]  ��@�� �� ?��Z�  Q�H	��6a  	b F��� ) Q>�3  	4( $��'��� ��<E� . $%S3��� :3����  ���Z�� ���O�?�]  �3��� $��'��� �� F<5� ?��Z� MS .��� ����    
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 ������ �	� ���� ������ ...�   LNO4- ���  $��%" L
��2"MS  ������� �	�����  L�J���� ���2%" �
b �P��� �0�: ;���   ���   a���� 8�� ?�]%���� 9� $��'��� �6 ��� ���� n���� $��'���  N�� $ ��u ?�O���3! N��@H� %� �3C ��3C ��9 �<�G.�%�� ?� �6 ������ %�Zhou  ) ��%�>�] 	2002()  �� r��� �O� ?	% MS ���3! ��  ���� :���� ����9 :���� ��98��h�] . � L%�@C �Z���� a����  �7�� ������ %��O�?�] T3`� F<[�  n�V%MS ���3! ��  � L%�@C ��3� ��9 ), 2005and Singh Kumar(.   ���� ?My� ��3�	8������] ���3�� � �H?�] ���  ���9�� 9� _`� �] %� �% �]��C�6 D���� $��C �>�w3E3��� Q(�R �6   8�� %� ����y�  ���� ���y� ��R 	 �E3>E3� _`��wF��] )Limpanavech , 2008et al(. 8��h�] ��]	jG a���� {��� �� Khodakovskaya ) ��%�>�] 	2018 )( 9� lG 3��� �����  �%S�!3C %M� �� r�3� eB eM! �7��HB �Z� 	  � ����� ���3! ��@�� ��9�]%M� .FH�� ?��7��c N��@H� Kara Demir ) ��%�>�] 	2006()  ?	% �3k ��%�� %� e��HB����CN�G �6  ���6 L%�@C ) %����?�]%M�  �<�6�� ����?%	�d �(��� ?	�R ���  N��@H� }����;��%��  F��� 	  (%����3!�9� . �  F<[� �O� Q�f� 9� �>� s����]?  �� ����������3!�9� )�]%M� Wf���R� ��E��Q  �� ���;��%��   %� ��3�%3] F<5�?�]%M�  ��3� N]�6 $ ���9��   ����  �%5�B�@�D���  F�� ) Ghasemi (, 2005et allooti Pirba.  �%3� %�Oi���  $ � $��'��� %����  	 n���� 8�� %�Oi��� ���%  �% N��@H� �� �B 	 �c �V���c) F� � a������ $ �B L%�@C?�] Ramazan  	 ) ��%�>�]2010 (.�%�� ���3A�]  8��  ��� x3d3� 8�� Q�E�  �� ^������G �6  ���:3���� $%S3���  %� �6 Q�E� 8�� ��  �% ��E	� QR��� )$��C :3���� @! �6v  ��(� �(��� 	%$�7��?�]  F�� ��3C 8�� �;�<= %��V $��C %���k� %� �% �� ]� 	  n�3�� �% $��C �3= N��@H��� �6 )Aisha, 2007(. �� ��R�]%�6	9��  �3��� Q��MS 	%?   �% ��%�� �� 9��� 	 F�� $ ��� �V�� ��k����� �V�� 	 ���% .�%�� ����� ��<E� �3���  ���MS C 3�� 	  �%� r�3� �% $� N��@H� ���@�B @���3�� ?�]��5� ��;�  ]� )Uthairatanakij, 2007(.  9� �k�� %�L%�@C�]  $ � ����  �6 @��� ��@�� N��@H� }��� ^������G��?�] �  )D�4�63�  ��3� ����� �c�] s��� 	 8�4�	�GkS$��?�  %M� %����3� �� �6 F��� 	  (%� Q�E� 8��]���3!�9�  %������ 	  N��@H� �h]��C�� ��� )Bradford, 1995(.  a���� �%3� %� 3����)��� eB �<5� ?  �O� x3d3� �� ��]	jG %� r���� %� ���9	�C QC D�w3E3�@�H �'( �� ^������G �>�k N���� ����� 8�� �� ^������G �6  �B F��$%S3���  $�����;� �O� ��� eB �<5� ?�3��� �� �� �6 F��� ?%�� F� � a���� %� $ �B 8�� �%�� F���`� N]	jG
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��� ������26  $%���4  1065  )2015, Golezani-Dastborhan & Ghassemi( .�3���? <5��  eB�>�  9�	�Cj�?�]   �% :	� � %� �Ou�%� ���� r $�3�� N��  �B ��f�� %� �� 	�� ��3�  %�  �% %������ Q��� ���� ��� N�� r. �C� �3���? <5��   ��� f�� ��� eB C�E3�� :%3� $��  �'R �% �3k6 :	� � �B  �% 	 $�� �� ��� .<5� ?�3���� <���� |k�� ��� eB� ���? �� �� ;�d	�C %� eB F�;d	 	 $�3� ��]��C��H F����?  ���;� 9�  �%��� 8�<5� eB �d�� ��@� � 	 ���� ���� ��;� ��@� �� ]� )Yassen & Mamari, 1995(.  �(��� 9� �k��  ?@�H�� ���3�  ��Oi���  eB ��@�� �� �3�� ?@��� %��H ��  ���� %�MC�O� �3��. ]	jG a���� {��� ��� r�3� �6 � )2017 et al,Khot  �6 F�� $ � L%�@C  � :���� ( �3�?�] �G )g� � ?@�H x3d3� 8�� �� g�@��� 	 g���E )g��� Oi��� �� @�� :3���� 	 $��� �<�6�� 	  �%�� g���5� %3=  x3d3� 8�� �� g���5���qOi��� %�MC�� ����.  %��%3� Oi��� 3��� �� ��%�� �%3� ?�]%3�6�H� $��C Q�H	��6 ?)et Liu , 2014al(  ���6 $ ]��� ��]	jG %� G �6 ^������?�]%M�  ��������9  ~��A� T3`� ��X= $%S3��� �� ��3�  _`� Q�H	��6 ?�]a  	b  a���� �� �6  ]� N��@H� �% 8�� n���� .�%�� F���`�  ��Oi�:3���� $%S3��� �� ��3�  N�� Q�E� �� :3���� $@�7�% %� ��� ���H	��6 ?�]. ���]) �6%3=Paret , 2016et al L%�@C ($�3�� �� �<�6�� 9� �k�� ��� �%S  � :3���� ���!9� 	 l� )X=  g�5��3��H %� ���y� }���1  	2  ���y� 	�����B�]?  %� ?%3��Z�B �� �3�)  $��C %�  �	% 8�� F�XG %� ���y� �� Q� <� 	 �]B �Z� x	�� F�XG	��6 �� ���3�  Q�H	��6 _`� 	 �%�� $��C %� �Z!3� Q��V %3=  N��@H��� ]�.  ���� N]	jG 8�� a������ ]�  %���� �6 01/0 ��9	  (%� - ���R �3���MS  $���] ��2/0 ��9	  (%�- ���R:3���� $%S3��� �� }��� � �B F��   (%� 8���Z����3!�9� �<�G �3C $��C %�8��9� . � ?� 	% ����3�  ?��� �% %���� 8��N]	jG�]?  .��6 ��(3� $ ��B ?�3��� ��@�� 8���f�� 9	�� }��� %���� 8�� 8��h�] Q�H	��6a  	b  F'( 8�� . � @���� ��3�  8�H%f�� %� ? ��%3k �;�;�� ��f�� eM! Q�E� �� $��C  �% F����Ou� . ���  8���f�� 	 eB �<5� ?�3��� 8���f�� 8��h�]  �3= ��@���V���c � %���� 8�� �� @��� . �B F����?%3= �6  %����02/0   (%� �3���MS  $���] ��1/0   (%� $%S3��� :3���� �� }��� �3= 	 ��@�� 8���f�� � �B F��%����c . �  ���� a���� 8���� ]�  %���� 8�� �6�� ��3�  ��Oi�  �� ������ %� ���@5��O�?�]  ����� ?%3� 	 �>�k N�� . ���    ������� ��� �����  
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Abstract       To investigate the effect of seeds priming of Astragalus gossypinus Fisher. with MS and selenium nanoparticles (SeNPs) solution in early stages of germination, a factorial experiment was conducted in a completely randomized design (CRD) with four replications in the Laboratory of Production and Duplication Center of Municipality of Kashan, in 2017. Experimental treatments consisted of priming with MS solution at 4 levels (0 as control, 0.01, 0.05 and 0.1 % w/v), and SeNPs in 4 levels (0 as control, 0.05, 0.1 and 0.2 %w/v) for 2 hours at 25 ° C. The results of the experiments indicated that MS, SeNPs solution and interaction of treatments were significant at the 1 % level on all studied traits, including of germination percentage, radicle length, plumule length, germination coefficient, relative water content (RWC), chlorophyll a, b and total chlorophyll content. The highest germination percentage, the content of chlorophyll a and b, and plumule length were obtained in application of combined MS solution 0.01% w/v with 0.2% w/v of SeNPs. On the other hand, application of these treatments alone had positive and significant effects on the studied traits. The use of priming methods, such as used methods in this research, and its effects on Astragalus gossypinus are innovations of this research. 
 
Keywords: Chlorophyll, Astragalus, priming, RWC, seed dormancy.    
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