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     76�1<� r�<1� `<��� �*<�> 0�6)k�M] (     <" �%$�<@� 5 )*<+ 3�<&> )��*<(�)$��     !<��#� 3��<" �<�

 $5*']u       $5*<' !<��#� �$ ./ 9<%��� E�<(�6 D*<8�$xk       ./ E�<@�(� 76�<, 3�<� E�<(�6 5 *<8�$

xN 0�� )*+ =��#> *8�$.  

            �<" 5 0<�� )*<+ !<� �> �<V( �$ ?<6 �*<�> !<�%� e<�� !<��#� )$��<" 3�&> )��*(� 3��" !�1G�

  !<<" !<<��#� �$ ./ $�"��<<6 )$��<<" �/ K�<<8�w�  !<<� �% L%�#<< � *<<8�$0<<�� .  ��<<�� 2*<<� !<<�1G�

    0<�� )*<+ !<� �> �<V( �$ ��Z *' �� L&" [��#� 3��&"/ .      $�"��<6 )$��<" �/ K�<8� 2��<8 �$ �h<G

  0< �% *<���, L%�# � !��#� �$ ./ .         ./ $�"��<6 )$��<" K�<8� �5*<" 3��<&"/ )45�<� )$��<" :%��"�<�"

  !<<" !<��#� �$�m  s�&<<� 3��<<&"/ )45�<<� )$��<<" �/ K�<8� �<<" 7<<G5 *<<�� 7<<� *<<8�$  !<<"]k  *<<8�$

*"�% 7� L%�# � .            ���<H �<V( *<� 7(��&<� 3�<� E�<(�6 �$ ./ E�<@�(� 5 9<%��� )$��<" !<6 7���<8 �$

 $�&>) $5*'uN  ��*<6 �� 3��" *8�$ (       !<" 7<�' s�&<� 3��<&"/ )45�<� )$��<"
k     I<"�H #<&( *<8�$

    !<<��#� 3��<<&"/ ^&P<<8 0%�%*<<� 7<<�J% 3��<<&"/ ��<<�� 2*<<� K�<<8� 2��<<8 �$ 5 0<<�� L%�#<< �

 )$��" �� L&" !" )45��
k *+�" 7� c�@��� I"�H #&( *8�$ .  

 )5�6)k�Mx (            !<" 3��<&"/ ./ 5 E�<FP� *<&G�� 3��<" ��<&( $��<� ./ ��#<&� 3�<� 7<���" �<"

    0<<�� )$� :&<<�U� �� 3��<<&"/ )$��<<" 3��5�<<�6 L<<U" �$ !<<� � ��<<6 .  E5*<<� �$ �%�<<�(M  !<<d���

 0<�� )*%$�>.        &> 3��<" 3��<&"/ ./ $�<1�6 !<6 $�<+ ��<  !<S(��C     ��#<&� !<" 7<���� ��<��kN %
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��A6 ��� 
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 � 5� a��bc ����(�
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!�9 d"-�� �����K�6  

^��6 �
����  (0.9 ETm 

-Re) 

(0.8 ETm 

-Re) 

(0. ETm 

-Re) 

*(0.9 ETm 
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(0.8 ETm 

+0.7 ETm 
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 3��&"/ ./ ?O'10
9
m

3 

)*+ :&�;�  

50.48 44.41 38.33 32.26 42.91 36.83 

 3��&"/ I6 7�$��"%  63.8 56.1 48.5 40.8 54.2 46.6 

)* ( 0G�' :%�� I�P��) )5�6k�Mx(  
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���� 	���� ���49� ��� )�
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����  

       <� �$ ��<&( $��<� ./ ��#<&� )�<&> 5 _�<, 5 ./ `<"�5� r����"     �<" 5 )*<+ !1<��P� 3��<&"/ �

        7<� !1<��P� ��Z ./ ?<O' 3��<&"/ b<��U� 3�<� =5� 3��<" \<���� )$��" :� �> �V( �$  $�<+ .

            5 !1<��P� 3��<&"/ ��<�� 2*<� !<��#� !<" 3$5�5 7<"$ 3��<" 3�<&> )��*<(� I%�<�5 3�&>��6 !" �"

��6 !"   $�<+ 7<� )$�" .         3��<&"/ ./ 3��<" 7���<� I<"�H 7%�<� ! �<8 =5� :<%� E�<��� �<"   I<8�'

$�+ 7� .  E5*<� 3�� )$�$ !(��( ����� !"
          �%*<� 3� !<S%�� 3��<&"/ 3��<" !<6 *<�$ 7<� ��<�(

           =5� :<%� �<" 5 *<�$ I<&�@� ��<� a<% �<� �5$ a<% $5*<' !<" �� 3��&"/ ���� 2*� 0�(��� !��#�
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     7PQ<� 3��<&"/ $���<� !<(�> :%� �$)   �<� !<S%�� E�<R (    7<� 7<'��R 3� !<(�> !<"     2*<� �<� $�<+

            *<"�% !<��$� ^1<8 �<� 5 )*<+ [5�<+ .5�<g �� 3��<&"/ !<6 3�<P( !<" $�<+ 7(Z�R 3��&"/ ���� . �$

    7<'��R 7G�<�J� �� ��<�&" �� !S%�� E�R �� K�R :%� 7<�  $�<+ .      !<S%�� E�<R E�<�� ���<�� !<"

 2�- 3��<<&"/)r��<<  ���<<�� )�<<
��" ( �Z�<<�J� !<<6mNNlkNN  )*<<+ 7<<'��R 3�<<P( !<<" 0<<�� �<<��

 !<<" !<<6
NNl]NN 7<<� �<<��   !<<" ?<<� 3��<<&"/ ��<<�� 2*<<� 5 *<<���wN  7<<G�

N L%�#<< � !<<@&H$      
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  *<"�% 7�)  E5*<�x .(    !<S%�� E�<R �<"
NN       �<"��" ��<1%�@� 3��<&"/ ��<�� 2*<� 3�<��    \<+ E�<R

 *+�" 7�( ?6 7�&, #&( $�"��6 )$��" !6 :%� :�i *+ *���,) $5*'w].(%  

 .�$�g0 '3��� .�P � �
���� ���� 1$� � 	���� a�� 'I��
  

�
���� ���� 1$� � 	����  
�-� Z'3��� .�P  

NFF  DFF  

 3��&"/ ���� 2*�)!@&H$(  �wN  

N  

 $�"��6 )$��")*8�$(  M/x]  w/w�  

$�1�6 )$��"/�� $��)*8�$(  m/xN  k/
u  

  

G0 �
���� ��� 	Y��� �4�
 '����� 
� �
���� h6 .��#�  

    :%��"�<<�" $�<<+ 7<<� !<<� �> �<<V( �$ ?<<6 3��<<&"/ 3�<<� )45�<<� �$ ./ $�"��<<6 )$��<<" �Z�<<�J�

    $�<<+ 7<<� b<<�� 7<<@�� -�<<W( 2��<<8 !<<" !<<��#� �$ ./ �� 7<<�U" .   �$ 3��<<&"/ ?<<6 E�<<��� �<<"      

   3��<&"/ 3�<� )45�<� 3#%� !��(�"          $�<6 )$�W�<�� )�<&> ��<F� 3��<" 7<@�� -�<W( ./ �� ���<� 7<� .

 E5*� �$ 3��&"/ ?6 E���� 5 3#%� !��(�" :%� �� 3� !(��(u 0�� )*+ !d���.  

 .�$�E0  .�W+� �� d"-�� �����H ���� 5� ���
�6 d"-�� ��� 	���� � �
���� h6 ����(� a�� 'I��


 
K]�EE%  

	��H  
 �
���� h6 ����(�0 
�A#�  

� �
���� 5� ���
�6 	���0 
�A#�  

  g/F  C/F  X/F  

�*�>  NM
/N  k]u/N  ��w/N  

��  kNN/N  kxm/N  �wm/N  

2�-  Nux/N  kxk/N  �

/N  

?>���  k]
/N  mmx/N  ]N]/N  

  

N0          jIk� � >�k? Z��k� Z5� Z	�k�H Q�k� �k� [k��J-� 
�kA9 @+c �
���� ��� )�
 �� 	��l-��

a�#
�� 
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���H 'e�-�  

�� )$�$ 7���"!6 *�$ 7� ���( )*+ !d��� 3:  

bG�l  �� L&" ���6 3�� *�C �$ 3��&"/ 3�� )45�� )$��"�� %*+�" 7�.  

.l   *<<' �$ 7<<�'��" !<<��#� �$ ./ $�"��<<6 )$��<<" !<<6 *<<�� 7<<� �<<V( !<<"MN %*<<%/ 0<<�*" .

            $�"��<6 )$��<" ���<� 7<� !<��#� �$ �/ ^&P<8 0%�%*<� 5 7PQ<� 3��<&"/ .�<, 7<'��R �" 7�'

" �� !��#� �$ ./ *' !x
 %*&(��� #&( .  

�l   :&<<" 9<<%��� )$��<<" :� �<<> �<<V( �$ �<<"u
lM
  *<<8�$) :&
(�<<&�x
 (% �$ 3��<<&"/ )$��<<"

 *<<' �$ ���<<� 7<<� �� 7<<���� 3��*<<'�5wN $�<<" ��<<6 !<<" *<<8�$ . 3��<<&"/ 7<<'��R  !<<6 7���<<8 �$

           *<' �<� �� 7<���� 3��*<'�5 )$��<" ���<� 7<� $�<+ E�<��� �/ 3��<" ^&P8 0%�%*� 5 0��$MN %

#&( $�$ L%�# �.  

$l   ?&���<<U"  !<<6 7���<<8 �$»3��<<&"/ ?<<6 «  ���<<� 7<<� ?&%�<<�( E�<<���xNlMN  ./ *<<8�$

  $�<<6 ��<<F� �� 7<<���� )�<<&> )�@G�<<" {�<<J� �<<&U1� ��<<&( $��<<� .  )$��<<" ���<<� 7<<� 2��<<8 :<<%� �$

 3�<<� !<<" �� 7<<���� 3��*<<'�5wN  *<<8�$x
lM
  *<<8�$) :&
(�<<&� ��<<R !<<"xN *<<8�$ ( �<<V( �$

0 �>.  

) l �+ �$ 7�'           3��*<@� !<6 0<�� 3� !<(�> !<" 7<���� 3��*<'�5 )$��<" #<&( 3��<&"/ ?6 `%�

 $�<<+ 7<<� )$�<<" ��<<6 !<<" 3��<<&"/ ./ K�<<�� E�<<��6 3��<<" ./ �� . �<<" 3��<<&"/ ./ $�"��<<6 3��<<" �h<<G

            $�<+ 7<� )$�<" ��<6 !<" 3��<&"/ ./ K�<�� E�<��6 3��<" 7 �<i� ./ #<&( .�<, ��*�C !( 0&W&6 .

    �<��� 3�<<� ����<" !<<6 7Q%��<+ �$ !<C�>    !�<<+�$ $�<�5 _�<<, K�<�� 3�<<���+ 3��<" 7 �<<6 7(�

$�+ 7� ��O(� ���" ������ �$ _�, K��� 3����+ *+�".  

5l             3��<&"/ �<" )*<+ ��<�� 5 7<'��R .�<, 7PQ<� 3��<&"/ 3��<" !<��#� �$ ./ $�"��<6 )$��"

*+�" !�+�$ 3�"��" !6 0�� :B�� a�, 5 ��> eR��� �$ ��8�F, 7(���".  

�l  =5� �<"   I<<&1H �� 7%�<�       7(Z�<<R �<" !(�1<+ 3��<<&"/ D!<��#� !<" 3��<<&"/ ./ 7<�O' I<%�P�

   5 3��<<&"/ 3�<<� )45�<<� 3#<<%� !<<��(�" �$ 3��<<&"/ ?<<6 E�<<��� D3��<<&"/ 3�<<� !<<S%�� E�<<R �$�<<6

     ^Q<<� 5 _�<<, D��<<� 5 ./ D)�<<&> [�<<( �<<" \<<����� ��<<�  0<<P� 3��<<&"/ 3�<<� =5� �� )$�W�<<��

    $�<�( 3�&>�<�� ./ 2�<W�� �� ���<� 7� :&���� 7��>/ . :<%�        �<6- !<(��( ���<�� !<" `<@  �<� =5�
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           3�5 )�<�" 5 _�<, 7(�<B� 2��<&&v� :� �<> �<V( �$ �<" 2�- !<��#� 3��<&"/ )$��<" 7���"
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 2�PW8mkulku�.  

m l � ����<<B�� 5 I&���<<�� D3*<<�k�M
 . 0<<P� 7PQ<<� 3��<<&"/ 3�<<� =5� $�<<B��� 7<<���"

��<<�6 �$ :&<<���� 0%�%*<<� .  _�<<, 5 ./ Id�<<�� 7<<�� )�<<
�6 :&<<�5$ 2Z�<<@� !<<���O�

���6 . 3�� !PW8]Nl�N. 

� l "   3*<<%z� E�<<� 5 T�#<<" D7<<(��P .k�
k . ?<<%4� �<<n�    ?6��<<� 5 3��<<&"/ b<<��U� 3�<<�        
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 !PW8kux. 
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)���+  3��m  5� .� � :�mlkm. 

��l  � 3*<<�� D:&<<1 .k�]u .     5 !<<1�� [��#<<� �$ 3��<<&"/ 2�<<JG�Q� 5 7<<���" I<<8�' �%�<<�(
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13- Sepaskhah, A. R., B. Ghahraman. 2004. The effects of irrigation efficiency and 

uniformity coefficient on relative yield and profit for deficit irrigation. Biosystems 

Engineering (accepted).  
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