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" ���   �	 !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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�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��( (%�) 
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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� �� ��;�
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{;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 �� �. �%�    
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	�'� 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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	�'� ��(� 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?�! 	 
��� 4��%�6 8�9 
����� t{���>���{ �� $ � an� 45%	 U���I 4�S F��Y� 8�9 ��{�� j]� �� ����� FS<  (%� �� 8�9��{ %� U�J�E %��R �� �!;� �� 	 $ � };�_� 	 ���R;J 4�S  (%� )�< �� � � �� 3��YJ� �% ��]� 8�9 FS<. S�  l�;� ����� `����Riahi ) ��%�7�S 	2016�� ( . �< H�� ��� 5� �WX�� ��]�� �S 8�9 HJ�� )4%��� 4�S U��5 
��(;Z9 �� ��;��E ��]�� %� .H�� O��R� 	 ����� ����6 c% ��Y�� 5� ��� 3��YJ� 	 H�;^% 	 �E �%�� 3S�6.H�� $ �  ��;� 3S�6 �< P�G� � � ���6 )8�9 �G< \7�y�6c% 4�S- c;�;S 	 ��B�bJ� 5� c% � � 4�S �� �E �%�� l�;� ��]�)  ���  ��;�2012Saber, .(  ��Y�� %� 8�9 c% ��Y�� 3S�6 .�;� ���6 ���%5 8�9 %� c%�� �% %�6 	 H�6 �W� %� 8�9 3����J �� t{���>� ��;� l�;� c% 
�%| � � �%�9 	 45%	��6 �Q�%��	%C�� .��� HnB� ��]� 4�SMena-Martínez  	) ��%�7�S2008()  �^ �6  ���6 $ S��� �;9 
�fG�]� %� 3S�6 H��� 	 c% ��Y�� )���%5 �� P?�! 5� 4��%�6 ���h��� $�	YJ� U�  (%� 	 ��Y�� �� 	  ������;�.  ��!;� %� �� ����� U�� �� )8�9 �G< $��� 3S�6 �� �6 ��6 ���� ��;� �< a!;�  )P?�! 4��%�6 ���h� �^ ��� 6�9 4%� ��I 3S�6 � �I 3��YJ� 3����J ��Y���� . �6Niknahad 	 Marmarai )2011()  �fG�]� ���W�4�S  �Q�%� 4��%�6 ���h� $ S��� F�p�6 Y�_�< �Q;> %� 8�9 
��(;Z9 �� ��� 5� 8�9 HJ�� )�Q�%� 4��%�6 ���h� �W� %� �6  ���6?�! �Q�%� %� ��;G ��% �Q�%� %� ��;G ��� �� �� .H�� ��J�� ���h� ���%5 	 �f���U��5� 	%�� �[� �� %�  �%  O��R�����F�9  P�G� �� ��� 3��YJ� 	 �E �%�� 3S�6 �� a������ U�� %� H��� ��Y�� �� �E ���;S l���� � �.H�� $ � $�	YJ� ��]��     �
�<8��� 1�2 
8����4   3S�6 an� 45%	��6 U��5 �� 
��� 	 P?�! P� n� . ���E 8�9 b�� 	� �S %� �G< $������D�U�  �6 ����� 	 H�6 )$ � ���%5 U��5 %� �G< $��� %� �� 3S�6 u���.H�� %�6 O_� 
����� �^ ���5 8�9 �G< ��;� ��Y�� )��5 �� 3��YJ�)  ���2008 et al.,Mena -Martínez )U��p�S .( �� ��;� 	 H�6 �� �J P�G� �� P?�! 8�9 %� �6 ��6 ���� �G< $��� 
��� ��Y�� U�� )��	��J z�n�{ �;!	 	 m%5�%�� �;!	 �5�;� z�n�{ 
��� 
��� 	 8�9)  %� ��� ��� O�r �� �5�;� U�� �f��� 	 ���%5 �Q�%� 3S�6 .�%;9 $���  %� H��%5 �� P?�! 4��%�6 ���h� �W� %� �G<3S	TI 4�SGholami ) ��%�7�S 	2016 $ S��� Y�� ( .H�� $ � Riahi ) ��%�7�S 	2016()  �G< $��� 3S�6  O_� 
����� :���� 5� ���� �% $��� ��Y�� 
��B� ����� %� �� 8�9 �G< 	� �S %� ���%5 
����� 	 %�6 	 H�6 . ���� ���� O��R����� 	 ��;�� C;^�� 3S�6 u��� ��;��E F�9 S�6 ) ���E 8�9 �G< $��� 	 H�6 �W� %� 8�9 �G< U��6 38�9 �� 4�	%	 U��6 %� �� 3S�6 P�G� �� t{���>� %�6 4�S �� ���%5) ��� 8�9 U�� %� �;r H�BR �S$ �� $��� 
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%;( �� �%�9�;�.  �!	�9 U��6 	 ���6 4�	%	 U��6 ��������� �Q�%� U�� %� ����� 5�  ��;� ��Y�� 3S�6 $ �� P�{� 8�9 U�� %� �G< U��6. ��� �S  %� 8�9 �G< $��� ��Y�� ���� O��R����� O��R� 5� ����� C;^�� .�;� F�9 Franzluebbers )2002()  H�� 8�9 �G< $��� �6 ��� ����F�9 O��R� �� HnB� ��� 	 C;^�� O��R� �G�;� F� %� �� �� 
��� ����� ����R� . �����6 %;^ %� ��]� b�� )������� ����� �	%	 H�� �� )������ b�� �� �B����  ��;� 	�;� �%�� �% �G< $��� 5� 4����� ������ �G< 	 $5�� �S��E. ahabzadehV 	 ) ��%�7�S2016 ��Y�� �6  ���� ���� ( 4��%�6 �� �B���� %� �f��� 	 ���%5 �Q�%� %� �G< $��� �� ����� 3S�6 )P?�!70/35  	85/21  b�� %�  (%� 10-0 ��������4  	22/36  	64/22  %�  (%� b�� 30-10 ����� 4����� a���� �g	���� �~6� > .H�� �����  b�� %� P610-0 �����)P?�! 4��%�6 %� 4���  ��Y�� �� 37/0  b�� %� �< PR� > 	  (%�03-10 ��������4  %�  ��Y�� �� ���%5 4��%�616/0 6 �6  � $ S���  (%� 3S� �����  ��75/56  .��� ���� �%  (%��G�?r  ��� ��� )4�S�d P_�_� 	 3��YJ� )P?�! 4��%�6 ���h� �� 8�9 U� ��Y�� 	)��;���6 ���n� H�J�d 	  ��J�� 3S�6 �< c% 	 H��� ��Y�� .H��  `���� U�� bn^)  3S�6 a!;� 45%	��6 4��%�6 ��f� �6 H�� $ � 8�9 �g	���� 	 �G< $���  (%� %�� U�� �� ��AB� 3S�6 )8�9 4Y�_�(�> 3S�6 a!;�  ��;�.���E 3����J 4��� �Q�%� � �  f�B� 	 ��7���   �	% �;� �G< $��� ����� )8�9 �g	���� %� �� 
����h�)  ���5.H�� �G< �g	���� P7� �� 8�9 �g	���� $ �� 3_�  %� ���� O��R� 	� �S���� 	 F�9 P?�! 4��%�6 )C;^�� %� �� U������ .H��%�� �% �g	����  ��Z� ���%5 �Q�%� %�  4�S�;6 ���f����������� ���� �6 ��g	���� 4�S�;6 $T�	 %;^ $�	YJ� 8�9 �� �G< 4�S�;6 5� $��'��� �	 � �;�f���) �;� �� U��6 HnB� 	 8�9 ���f� ��5 OS �� ��  ��;� OS��J �% �G< ��;� ����� ��Y�� P�{� �g	���� �� �6 )2007 et al.,Manna  .(Riahi ) ��%�7�S 	2016()  M%�YE��6 �  �6 )O�B�6 
����6 )4�S�d e;Z_� :�! 
��� �� P?�! 4��%�6 ���h� �^ 8�9 U� ��Y�� 	 ��� ���)��;���6 ���n� H�J�d )8�9 P_�_� 	 3��YJ� H��%5 	 .H�� ��J�� 3S�6 8�9 c% 	 H��� ��Y��  �G< $��� ��Y�� �� 	 ���%5 �Q�%� %�)�f� ��Y��  ����� ��S�635/0  	 8/21  b�� %�  (%�10-0 �����4���  	3/36  	6/22  b�� %�  (%�03-10 ��������4  4��%�6 �� �B���� %� b�� %� P6 �g	���� �~6� > .H�� ����� P?�!10-0 ��������4 �! 4��%�6 %�? ��Y�� �� P37/0  	  (%�  ��{ %� �< PR� >03 -10 ��������4  %� ���%5 4��%�6  ��Y�� ��16/0  � $ S���  (%�  3S�6 �6�����  ��75/56  .��� ���� �%  (%�Rezapour 	 Samadi  )2012 %� (8�9 
��(;Z9 �� 
 � ��� H�6 �W� �fG�]� 4�S �����B 3S�6 u��� 
 � ��� H�6 �6  ���� ���� �;� ��f�.H�� $ ���E 8�9 �g	���� 	 �G< U��6 ��Y�� %�� ��p�S��� %� U$ �� 3_� F�9 4�S �g	���� 5� 4� �� 	 $ � 8������ 8�9 %� �;!;� %� �G< �g	���� 
%;( �� $��9| 8�9 	 ���%��� %� �� �;� OS��J ��  f� 4�S  ��Z� �J�6 H�;^% � ��;���� %� U������� ) 4�S P��� 5� H�;^% �;n�6 F�9 P��R �g	���� �;n�6 �W�� 4�S  $��E 4��� $��'���) H�� 8�9 %�Jafari & Sarmadian, 2007.(  ��Y�� 5� ���5 H�NE a���� �� c��� U�� ��H�� $ � ����6 ��;��E ��]�� �S��E 3�;I)  �� ����� %�  $�	YJ� 8�9 �7�9 $ ���E ��Y�� �7�9 3��YJ� �� 	  ��Z� P��R �g	������J�� 3S�6  P�{� 5� �?�� �7� .H�� ���� O��R� %� �g	���� 3S�6 ��]�� 8�9 P��7� : � )F�9 �� �f�n^ �Q�%� 5� 4��%�6 ���h� �� .H�� �< ��;� ���J 	 .H�� ��J�� 3S�6 CN! P��R O����I 45%	��6 �Q�%��� 45%	��6 U��5 %� CN! P��R O����I 3S�6 ��  ��;� HB� P�G���{ �� �Z�� U�� 4;�	 �	�9 �� 	 U���5 4�S  45%	��6 
{;Z�� b��^ 5� �< ��� .Kiani  ��%�7�S 	 )2007()  :=�� ���B�E ����� %� ���6  �� O����I %� �� �6 %� 	 45%	��6 
����� 3��YJ� 	 ��?�! ���9%� 
]R
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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.  
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