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 �����        $�@� S3� A� 7��� T��<�� <� $��'��� D����U%� �� �:��� 7%����  
��� �;�5��� �% �V�%� <� %� ��E $��'��� T�M�9 �W��� ����  $<	��� �6����3�� <� .D�� Y�Z� 
��� D��� � [�� %� D�3C	� A��T�	%)  <� \ J T��
���� �;�5��� T��:� G���� �U>�U  ������ ��3�! �����I %�  7��] 7���  �'�39Q	% <� $��'��� ��  ���'�� ^���� D��	 ��FAO )1990( ��G���� 8���� 7��� . ���)  � ��� ���� �_�	 `a�� ��Z�� �J��9 7�J _�� �J %� )�J��9 D�:V	  	b���9  %� �� 	 
���  �C3���39 �J��9 7�J 	 
ZU Q	% ��  T�<3� ���9 T��:� �  �C3� �;�5��� ���� 	� �= D��.  Q	% <� $��'��� �� cd�EPM)  ��@� b����M �� e�I D���5? ���� � .  7��� T��f�J )$<3? g= �;�5��� �:C�Z�g= 
���� 	 `a�� ��Z�� 8�� g����3�� �J g= <� 7%����
K�� . � 8����  g= D��6  ���9 T��:� ��3�� 	 ��3�� �J 7��� 	 h���� $�;����<= �� g= 7�J7�J����%�E TDS) EC 	 +2Mg $<� ���� 	  � 7��9 ��i G�'�� 7�J [J j��� 	 D�'�6 )D��6g= 
���� <� ��(�M) ���� �W�� g= 
���� �;�5���. ���9 [ %� 	% �� D��@�7[J���� 7%�R9 �;�5��� 7�J ��KH ���@� � � g= 	 b����M �� e�I D���5? ) �C3� ��@� ��Z�� 
���� �;�5��� 7 �� � .��� ���� k����  A� l>6 �6 ) �;�5���S1 ��Z�� %� ( ���� � �3!	 	 �;�5��� ��KHS2 )S3  	N �� (��] �;�5���  U�M)m���� 1/12 )7/50  	37 (%� <�   ��Z�� 
���� h��� �%�� �3� .)G���� k���� l��� �� 7��] )l%�	< 	 j�'�  �<�� �3!	 l�5? �� b����M) m��) �3� T���E� $�@�  ? 	 <��� 7%���� �M3��D����� h��U) D�:V	 n�:V 	 b���9 �'�� )
���  	 D��6Eg= 
���� m������ b�6��8�� g��)  <� T����@�  h��3��	 �� $ ��6 7��] �� g35�� ��Z�� T�� %� 8��. ���9 ���� k���� �� �!3� �� ��6%3HD�� $ �=<� $��'��� ��  � �  �;�5��� 8�� 7��] )�:C�Z� �%3� ��Z�� %��� ��@���E ��@� 7��K� � � T�� 7��9%�B� ���9Y�H7�J 
���7%��  ���o  �6 
M% ��   ? �� $ ��6 �	 �� h��3���B�� 
���  �=%� 	 
��� D�:V	 7���%� 7��� ��%��.���9 %��U   ����
�� :
���  )
��� �;�5���GIS )������ )��3�! �����I
��� D�:V	 )�M3��  �C3� )g= 
���� )���'�� Q	% ).    ���	�  ����<%� �V�%� �:��� 	 T��:� 7 ����3� 	 �;�5��� �@�= 7��� $�@�7%���� m���� 	 ���@� <� �B� )T����@�  �J%�BJ�%7��� �� g35�� Q<%� �� 
K�� T�� p'? .���9 �;�5��� %�K� 
��� �<� D�: �� 
��� <� ��3�� �6 ��C�? 7��] ��3�� e�I 	 �J��9 b�3E 
���� �� �B�= �	 � ��6 $��'��� 8��
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��� ������26  $%���4  1043  �� ( %	��� GH��� �� 	 �= �%�	 7� 
��� <� $��'��� 	 $ � ��� %� 7�J$ ��=  ���9 �	 ��)Moghadam, 2009(.  �%�� �3!	 
��� �;�5��� <� �'��a� n�%�:� )��7%3H �6
FAO )1991 S3� A� 7��� T��<�� <� $��'��� D����U ( $�@�7%����  �% �V�%� <� %� ��E $��'��� T�M�9 �W� %� �� �:��� �;�5��� �� 
��� . ���Arzani )2005()  �;�5��� n��:� %� �6 D��  ��:� �C	 ��5��� 8 �� n��:� ���J �% 
��� 
��� �;�5��� n��:�  ������9 �W� � ��) �� <� ���< �@�� 
��  7������ $��'��� 8�� Q%	�E 	 ��]�3�.  T��f�J 7	h��3� �qr� �� �;�5��� 
���  �%	� ��h��3� �� �B�s�M )m��) �3H )����� )S�'�%� 
��3� �:�KH) D���5? �� b����M) 7%� ��E e�I) 
���� )g= [��U�) ��(3tI e�I (	 b�3E �J��9 ) �C3�) D�:V	) b���9) D�M�u) %� �� b�3E vZ� e�I) 3��$ b�6��E b�3E vZ� e�I 	  (%� b�3E �J��9 (�M�:� �� �����. Ghasemi Aryan  ��%�B�J 	 )2014()  s�� � � ��3�� �� �3I �:C�Z� %���KH7 �� ���;�5� %�	sK� 
����)  K� h����h � �� 
����%�s�7�J  �J% $ ���] )7 �J �<�� �3!	 )l%�	< 	 j�'�7  �� l�5? ���M�)b 9 b�3E  (%��J�� [6) %3�7  b�6��E 	 ��� g= 
���� m������7  �% 8�� g��T����@�  h��� ��] $ ��6�	 ��7  8�� ���� ��3��. Alizadeh  ��%�B�J 	 )2011� (�s �3I �:C�Z� %�) 7�	%	 � 	 g= 
���� <��m <��� ��] $ ��6�	 �� h��� �%7  8��. ��5���  Emenike 	 ��%�B�J )2016() %� �:C�Z� �3I %� �%3� �;�5��� 
���� 7��� 7��] 8�� 	 D��� � 7��t�U� %� ���3E��� DC��� �3�� ������ �� $��'��� <� 7%	��M7�J b��� <� %	� 	 [�5�� ��>H� ����M��w!)  ��M��%� �6 �V�%� ��Z�� �%3� �:C�Z� 7�%�� m���� )[6 ^�3�� 	 ���< 7��� 7��] 8�� D��. k���� ���= ���� ���  �6%��:� 7��t�U�  ��� ����3�� 7%�s�� m���� 7��� �3K@� �;�5��� 
��� �%3� �!3� %��U ���9.Keno  

Terfa  	Suryabhagavan )2015( )%� �:C�Z� )�3I ��KH �;�5��� 
��� �% %� ��Z�� 7��� 7��] )	�9 ) �'�39 s� 	 ��� L��a��� �3��  �	 %� D��@� �� T�� �����  � ��% �6 ba� �:��	 <� 
���� �%3� �:C�Z� �� ��s�� ��6 7���  �C3� 8�� m���� �� ��� .)T������� 7��!� ������ D��� � m���� 
���  �%7��� $�@�7%���� %� ��E <� �= 7���  �C3� 8�� ��@���E  ���� .Sour 	 ��%�B�J )2013 (�;�5��� 
��� �% 7��� 7��] s� %� 
���� ���C�H  $��'��� ��<� Q	% [��t�7��9 $%��:� �] T��:�  ��3��. %� T�� ����<%� <� �� %��:� b�3E )�J��9 
���� g= 	 b����M e�I ����3�� 7�	%	7�J � � [��t�7��9 $��'���  � .k���� ���� ��� �6 T���E ��3� �M3�� h��U l���� 8�� 	  ? $�@�7%���� <��� )�= b����M )e�I �V�%� ��5J36�� ��7�% m�� )���< D�:V	 n�:V 	 b���9 �'�� 
��� <� T����@� h��3� �	 �� $ ��6 ��Z�� �%3� �:C�Z�  ��5J .Motamedi  	Toopchizadegan )2016() %� ����<%� �;�5��� 
���� 7��� 7��]  �'�39 %� ����� ������%x=���y)  ��M��%� �6 `I��7�J  ? $�@�7%���� )<��� �M3�� h��U )l���� D��6 
���� g= 	 T��<����� T������ D��J� �%  �����. �� T��J l��� ��@���E  ���9 %� �?��H h�:C�%3��� T��:� �;�5��� 
���� 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���� �. 9 �%�� S�'�%� ^�3��� � ��Z�4/190 ������� � 	�;���T ���7 C������ 9/15 ���� �!%�� ���9�3�.  )��Z�� 
����



1044    %�'...)*��$ �+,�-�. 
�&/ 	 �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  � ��� <� $��'��� �� ���� 	 �3!3� 7�J b����E ����� ��) _�� �J��9 7�J  	  ���9 T��:� :�  7�����3�� <� 7%��% %� �J��9 b�3E _�� �J) _�� �J %� 	  � T��:� \�:� ��Z�� D�J )  DB5����100 �M��t� %3t� 7���  ���5� A�����5��  ���9$ ��3�� 	 b�3E <� 7%���� �J��9 8���� � %� . $��� <� $��'��� �� D��@� %�@] Q	% 	 b�3E 7�J %3�6�M 
��� D�:V	 ) 7 b���9 	D�:V	 n��a� 7�J �_�� �J % �9�J� . ���9 T��:� C�%3���:h�  �;�5��� h��� 8�� 7��]  �� �� e�I D���5? � � ��<�J T��:� 7��� �6 D�� g= 	 �M3��  �C3� )b����MA�  ��. ���9 8� U� ��< Q	%    ;-�	��  / <�9 =	��� >�$    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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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��V b����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! ��:� �:C�Z� �%3� ��Z�� %� 8��5/1 ��6  ?�	 �J 7��� 8�93 . ���9 $��'��� ����  



1046    %�'...)*��$ �+,�-�. 
�&/ >��� 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

2016(. h(�? [�5�� <� �J��9 _�� �J %� �M3�� g�V �J��9 _�� D?�5� 	 (%��BJ %� 8�93��6) 8�� $��'��� h��U
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��� ������26  $%���4  1047   )(<	%) ��] $%	� �3H 	 (<	% %� 8�93��6) 8�� ���<	% <��� ���J��9 _�� �J %� 8�� 7��] D�M�u 	 �  ?�	 �� :� %� ��� �� T��:� ��] htM �3H %� �M�� ����� �J 8<i �6 ���9  7��� ����� �J %� g= 
���� D��6 D��T��o� g= 8�� g��  .�3� ����T��<�	%  8�� 7��] D�M�u � � <� h(�? ����� ���� %�B� g= 
���� � � 7��� 7�	%	 ��3��.�	%   �+,�-�. >�$�-� 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(Dissolved Solids)(Total TDS ) )mg/l( 

 (Magnesium)Mg) 	mmohs/cm((Electrical EC

 Conductivity) ���9 T��:�. D�'�6 �;�5��� T��:� 7���)  <�  7��@���E �	 !Mahdavi )2007(  � $��'��� ) �	 !5.(
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�&/  >���5-  %�'
�&/ �+,�-�. =N�  JK )/�&$
��/ ) 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 
T12 Artemisia aucheri+ Echinops dichrous  5/1508 94/2 28 8/24 S2  
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�&/     >��� 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�'�� �� 7�J � ���< <� h(�? . �= D� � b����M 	  �C3� )g= 7�J�	 ! 11) �(%� 	 D?�5   �;�5��� l>6 �J D?�5��� ���� �:C�Z� �%3� ��Z�� %� �%. J�  >���11-  �-�E� �+,�-�. M�%�' =���$ �L�� � =���$B�-��	 )*��$   (%� (%��BJ) D?�5� �;�5��� 57/2 29206 S2 10/4 5314 S3 32/3 16522 N 
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��� ������26  $%���4  1051     01.2–  X%�>�$�-�  / Z�/�$ 
���+,�-�. �-�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  m������ b�6��Eg= 
���� <� 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��  ����� %� 	
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��� 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�� 
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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.  

 

 

 

 

 


