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�%"& g�"��*EEY
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 ������ g�Fid� :��� �!�"�
 4�����
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     5?� u�?G� ) �8� �� Z/?��    4���� ���598       �E8", !� N�E6 	E�"�  (

       ���� IA! 1=d �� (� ���) 	?��� IA! (      (E/"�� 4�E� ��E"A )    ���E�
���EE� 7EE��D3 .  	EE/"����� �
 1EE?F y�EE���� ���EE� h���EE�200 
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�         4�E� 	G/E�!�=8F� ) 	G/E��) ���SWAP  ���� ��       IEA! ��E�

          �� ���L8�� ��! ���� g�2"2�3 (���� 	��)qH (F!%� 	?���)7( .
    '��� N�G�� 	����� ��d !�          �LE� �)�E/3 �!)� �E� �!�"�
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            (E� ���� 7�89� ��%+� 5�Y ���� ) ��� _f� XY�� ����2�

    ) 	G/��) !�      !� '����� ��"� �!�� 	G/�!�=8F�5       �!)� 4�Ed !� �E��� 
���� ��"6 ������ ��!)  4)�+3(.  

 ("=EE� ��EE� �E�  4�EE� hEE��3 ���EE� ��EE"6 (DEE��3 ) �EE�! ���EE�
   ��!)��� �M�,)!�"�SWAP ���� '     ("=� ��"� �!�� ���       (E� ���E�3 

I"�23 ��� �)�6 ���� ��/�:  
1-  ������ ����8��!�H       � ��E� ��E"6       :��E� '	����E� $��E��
 !

����              u�E?G� ����E2� '	E��/���� (E���)! g�Fid� 'p�Y ��%+� ���
 �!�"�
 �
 1?F '��� _f� XY�� '5�Y ����) 4)��+1 ) 2(  

2-                4�E� !� ��E+�� hE��)! 1E��d �� ��E� (=���� ����8��!�H 
("=�  ���SWAP ) 	D?G3 ���� :��� '(D��3 :;��� 	O8&�� '  

����    (� 	�)! #��3  	E� !��EA ���L8�� �!�� ���8�6 !�d (�   ��E"6
     ) g!��E; (+!� #"� 	fY l�=3!� (� ��� g!��; (+!� u�?G� P)!

	� !��A�� �?� �F��  ����) (,��D�5.(
� �� )(, bavisum TTT     )5(  

   (f��! #�� !� (�avT      (���)! g!��; (+!� #"O��"� )( c� ) bT +!�  (
            	� 7A�8� ��"6 ��! 'K
 �� �8?� g�+!� !� (� ��� (��H g!��;   ���6

    ���� ���� (�12  	8��� (+!�       	E� |�E& ���6   ��E� .    !��E2� #��E8?�
            ��"6 	
�M�,�/& ��! ���� ��� �L� ����� (��H ) #"O��"� ���� :-�L3

 ��� ��6��� :��A�"^ �/�
�& 5�)5 .(  
      
�M�,��%"& #� y��� �� ��"6 �?� :;���        (�"E�) (E� ) 7E��D3 	

   N���� !��{ ) :"
�3     	� 7"��3 7�89� ���  ��� .  (,��D�6    ���E� %"� 
(D��3 :;��� (=���� 	� ("��3 	O8&��  ���)5 .(  
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(�j    '�)! ���D3 sD  (D��3 (�;��     '	O8&��isumT ,     ��E�� u�E?G� 

 3 ��"��!��     ��E"6 :��
3 �) 	8��E�   ���E6 (    )effT          (E� (E� �c�E� ��E�� 
	8��� (+!� <�;�� (���)! g!��; (+!� #"O��"� ��� (8���) ���6 .  

3-     ("=� �/�
�& !� y��; ����8��!�H           ���E� �E",�3 ) �E�! ����
     4�� !� ���� 5�YSWAP  ')17 (         !� ��E� _fE� XY�E� :��E�

 (���+ (�;��   ) _f� '	��     ) $E9H ���E� 	E����Y <���E- '��� �q�
             ���E��/��?� K�%E"� �@���E; '!�E� ��*� K�����! '	B�� !�� �����

��  K��EE/F (EE� (EE� (A�EE� ) ��EE� (EE� :��EE=3 K���EE��! '#����"�EE��
      N�� �� ���L8�� �� ) 	G/��) ����8��!�H    �"^ #"?93 !�%&�     	EfYPEST 

            ���E� '5�EY ���E� u�?G� 	����� g������ (� (+�3 �� )   5�EY 
          ���� �!)
�� 	����M !��
3 P)! (� ��� _f� XY�� ) (��Y . ����

   ("=� ) ��! �/�
�& �� ����� �"c�3 (� ���8��!�H   y�E���� �/8���� ����
     K�!�
?� ) ��"/",�L/� g�2"2�3)2006 (     (�E��� K�22�� g�D,�f� )

#"�           IEA! �)! �E� ���� g�2"2�3 	��?,�IR72) 16 (      IEA! (���E� (E�
i"6 	?������� ��98�� '�/8�� �
��/�� u�� �� ) K .  

  

  
 �	��3-����(� +�����  ����� KL� M(+3 ����= ���+'����G ���+N# �+�=  

����(� ����� ��� �+�=  +'����G  5O�+L �	�  
�	� +P# Q	�RB ��	�   Q	�RB ��	�5�	�    Q	�RB ��	�8�	�   

 ��� _f� XY��  21/3/1386  1/0  06/0  12/0  
  10/4/1386  24/1  08/1  33/1  
  25/4/1386  97/2  35/2  00/3  
  9/5/1386  57/1  74/0  09/2  
  25/5/1386  88/0  0  68/0  

 (��Y 5�Y ����)!�8
� �� N�6��"�(  21/3/1386  0  0  0  
  10/4/1386  0  0  0  
  25/4/1386  0  0  0  
  9/5/1386  1455  1606  946  
  25/5/1386  5079  5148  5278  

 :� 5�Y ����)� �� N�6��"�!�8
(  21/3/1386  155  138  158  
  10/4/1386  1450  1633  1704  
  25/4/1386  4688  3433  4438  
  9/5/1386  7663  4633  5117  
  25/5/1386  10804  10081  10132  
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     (/"�� 4�� ���8� ���jH�"c�3 :",� (�    4�E� �A� ) ��� �� ����

("=�   ���� '����          ���� ��E� )� (E� 	3�����E� ���      ) 	G/E��) ��E� 
            ���� ���
 ��� (� ���8� !�=8F� '	G/��) �� ZH ) I"�23 	G/�!�=8F�

 ���� ���            �E&�6 !��EA 	��E��!� �!�E� 	G/E�!�=8F� ��� .    !�E0/� (E�
             !� ���E� ��E
�?F g�Fid� �� '(D,�f� �!�� ��)��� !� 4�� 	G/��)

������     �)�E/3 �!)� �� �!�"�
 ��� �LE� ) 8 �)! )   #��3�E� ) #��E8��
  	
�Y $/3 h���� ( �� ���L8�� .     ("=E� 4�� �!�6��� �� ZH     !� ��E�

      ���� 	
�Y ) u�=�� h����)   �)�/3 �!)��L�   ) 8 �)! (  	G/�!�=8F� '
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   	� u�=�� ) 	
�Y           ) �L� 	G/��) <���- #"O��"� �� ���L8�� �� ����
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I
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 (�ip=� !��2�("  '4�� ����io������ !��2�  '	DA�) ��"6n  ���ED3 

������  '	DA�) ��"6o������ ����2� #"O��"�  	� ��"6 �/��� .  
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�& !� <E��/� ���jEH
(EE/"��   5EE"8�M I8�!�EEO,� :EE; P)! �� ���EE� :EE; P)! 5EE� (EE�
(�����        '��� 	��?F (/"�� :; ���� 	fY�"^ �%�!    �� ���L8��)11.( 

      (�;�� �/H :��� 5"8�M I8�!�O,� :; ��O,�  �      ) (E",)� �"D?+ �",�3 
 K
 	����!�      ��)%3 �O�?F '�,�) ��98�� '��3   �O�?F '    :�� ��G�� ) $�+
 ��� ���+.      K!�E
?� ) #�)��H)22(         4�E?8;� ����E2� '(E",)� �E"D?+ 

            �ED� (�;�� �"D?+ ��98�� 	O��Ok ) 	6������ e��3 '��)%3 ) $�+
       ���+ 	���O?� �F�� !� �c�� :���F �� '�!       (E� 5"8�M I8�!�O,� ���

   �/8���� 1�f� (/"�� �?�.          (E,��D� �� ���L8E�� �� N)���)�� 4�d9  ) 
             �E"D?+ ���ED3 :��E� '5E"8�M I8�!�O,� :; ����8��!�H ���� ����2�
              ) #�)��EH !�E
��! y�E���� ��)%3 ) $�+ 4�?8;� ':�� ���D3 '(",)�

 K�!�
?�)2006 (4)�+ !� ) (=����4��� ���� K���  ���.  
1210)(2 5)1( ��	��� jj mm ab   )9(                
 '(EEf��! #EE�� !� (EE�aH�EE; 'I"?*EE3 ��EE��"J8� #"��b �z�EE� �EE;

������������������������������������������������������������
1 - RMSE (Root Mean square Error)  
2 - RMSE-N(Root Mean square Error- Normal) 
3 - Crossover 

 'I"?*3 ����"J8�jmKM u�?G�  J8� ���"	� I"?*3 � �/���.  

�	��4- K'���T/� ���+'����G   ���+T�� �3 �3��'*� ��+3 U�'(

��� �� %�V�  %��NB 2�� �R�W3 ���  
 K'���T/� ���+'����G �����

U�'(
  
  

��D3:�� �  200  
$�+ 4�?8;�  009/0  
��)%3 4�?8;�  95/0  

N)���)�� 4�d  101  
�"D?+ ���D3  250  
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  ("=� 4�� ���+�  ����- (/"��           ��)�E�� !� I"?*E3 ��E��"J8� ����

  ��"A���   ���)�  (,��D4 ((�      ("=E� 4�� !� ��)!) g!��       	��E"6 ��E�
 ���� 4�?F� .     ���+ K�"� �� ':�� �� !�    ���250      (E� l�E��� �"D?+ 

       	� ��98�� ��� e��3 (/�"� !��2� ':�� K
  ��� .     :�E� s�E23!� �E�    '�E�
                   ���E� ��EO?� 	8��Ec !��E2� �?E� (E� ��E� eE���3 	��E?F ���+
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�    ���6-4 (("=� 4�� 	+)�Y !� ) ����-(/"��     :�E� !� ����
�!�?�200           ��E��"J8� (/"�� ����2� ) ��� e���3 	��?F (/"�� ���+ '

  ���� #""D3 I"?*3.   :
�1  (/"�� !�
��!   	���- ("=�   ����   '��� (B�!� 
	� K��� �! 	2f/� (/"�� 	��?F ���+ (� K�"�! ���� ���.  

  
XN3 	 M��'(  

"=EE� 4�EE� 	��EE"6 ��EE��8��!�H 	G/EE��) <���EE- ����EE2�(  ��EE�
SWAP  �!)� !�       �L� �)�/3 ���) IB�� ��A�^ (  )8      4)�E+ !� �)! 5 

  ��� ��� (B�!� .:
�    ���2   ) 3        <�E;�� �! 4�E� 	G/�!�=8F� ���8� 
�!�%6     !jE+ ) �fY g�D��� #"O��"� !j+ '	O8�=?� <��- �!��
 ���

      	� K��� ��� 4���� ��fY g�D��� #"O��"�  �/��.    '���8� #�� y����� 
 ("=� 4��  ��� SWAP           �)�E/3 �!)� �E� 	G/E��) <���- y����� '8 

            #"O��"� !j+ ) �fY #"O��"� !j+ '	O8�=?� <��- �� <"3�3 (� '�)!
    ��� 4���� ��fY984/0  '23/454      ) !�8
� !� N�6��"� 4/11 �E�!� 

     �)�/8� �!�"�
 ������ �����35           (E� �=�E� ��8�E"� �A� �� �! �)! 
� �)! �L� �)�/3 �!)� �� 	G/��) <���-("= ���?� ����.  
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 Y��1– ��Z� ��� �(����* ��T/�  ���*-�R�W3  +[�\ %��NB �� �3��  

  
    H (E� ��� 	����         ���E� ��E"6 	G/E��) ��E��8��!� �!)� !�   ��E�

/3  �)�5   ) 8   '�)!            '��E"6 �E� 	
�Y $/3 h���� K��� (���� :",� (�
(�   5��%� I�     ��E� �/���Y �3 .         �E� 	G/E�!�=8F� !�E0/� (E� #�����E/� 4

SWAP � 	�)�/3 �!�"�
 h���� !� 	   	G/E��) <���- (� K��38 �)! 
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3� .     (/"�� :",� (� 1"2�3 #�� !�        �!)� �� (8E��"H (/��� !� ����

  �)�/3)    �E3 �L�8 �)! (            ) �LE� 	G/E��) <���E- #"O��E"� �� '8  �)! 
 �� ���L8�� .              4�E� (E� �E�� 	��E; ���E8� '	E�� !�d (�SWAP �� 

  !� ����� 	�����3   ���� ��%+� #"?93   �!)    ��� !��!�Y�� 	&�*� �
  .
   ("=� ���8� �� #�����/�     4�� ����SWAP      	�z�E� K�/"?d� <��- �� '

(/"�� 4�� !� �� ���L8�� ����.  
  (/"�� !�0/� (�       '	�)�/3 �!�"�
 ������ ��������       (E� (� �
 �!)

     4�*�� #"� h��! ��/D�)���8� (    �",�3 :���F ))����� (   �!�E� '�E�� 
  �&�6 !��A 	����!� . (/"�� 4��  ����       �� '5"8�M I8�!�O,� :; P)! (�

      (/"�E"� (E� N��A� 'I"?*3 ����"J8� ��)��� 1=d      ��E� e��E3 ���E�
 ���� XY��   ��?� �!) .        � �
 1E?F I"?*E3 ����"J8� (/"�� ����2� !

     (D��3 :;��� !� �!�"�
 ���� ��       ���E� �!�E"�
 �)�E/3 �!)� ) 	O8&��
            4)�E+ !� '��E� e��3 	��?F ���+ (/"�� !��2� #8&��6     ��E� (EB�!� 

��� .              ����E2� '1E"A�  ���+ (� 	��"8�� ��+ (� (� ���� (+�3 ����
  I"?*3 ����"J8� (/"��          ��E� #"E"D3 �!��EF� g!�E� (�        !� (E� �E��

   ��� ��+ (� �����             !� '(E2f/� ��EF h���E� (E� 	
��%� ) ��+� �,
 (/"�� ��)���   ��� ����         _"�� ��F g!�� (� ����2� #�� �i�� (� '

�� g!��=�.  
  

 �	��5- ]*�B ��� ��� 2��9B �^R*�	 >��+[ PEST 	 +P# Q	�RB ��	� �3 ����30 5�+��� ��+3 8�	� 
�^R*�	 >��+[ +�����  ����= ���+'����G  �\�	  

�RB ��	��	� +P# Q	   Q	�RB ��	�8�	�   
	�� (���+ (�;�� !� ��� _f� XY��  m2/m210000/0  28000/0  

��� �q�) _f�  ha/kg  00220/0  00646/0  
	B�� !�� $9H ���� 	����Y <��-  -  70020/0  79640/0  
	B�� !�� ����� ���� 	����Y <��-  -  55671/0  63730/0  

 !�� ��*� K�����!EFFg ha-1 hr-1/j m2  000068/1  98320/0  
#��� �"��� �� �����/��?� K�%"� �@���;  Kg ha-1 hr-1  90900/35  20700/40  

��� (� :��=3 K�����!  Kg/kg  00000/1  97000/0  
(A�� (� :��=3 K�����!  Kg/kg  251806/0  199211/0  

����?"A�� K�) g�D��� u�?G�  -  36/0  41/0  
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Y��3- ��� �^R*��Z'&� SWAP Q	�RB ��	� �^R*�	 >��+[ �� ���P'*� �3 8�	�   

  
�	��6-��� `�� a3��B 	 K��$B ���+�A'� �R�W3 +�����  ��� �R�W3  �+W3 ���* +�9ZB b�!+$� Q0 ��	- c+?B 	 c+?B

�& ����30 53�( +� �� Q0 %)+'�����(   ��� �����
�R�W3 �3��  

 ����(
�+W3 ��	   ��\+�

��+�'*�  
 ��\+�

�^RG �(�  
 ��\+�
�d���  

 ��\+�
�=��*�  

 Q	�RB ��	�
)�	�(  

�+W3  ��	) +'� +3 <+=���

>?��(  

1  �!�"�
 �
  97/51  73/29  58/39  62/11  33/7  60/1  
2   �"9=3–C�D3   21/51  39/28  21/34  45/10  71/6  33/1  
3  C�D3  31/51  70/28  42/34  10/11  65/4  90/2  

  

  
:
�    ���4   �3 6      �!�?E� ���� (E� �! ��E� eE���3 ����2� g��""J3 

  	� K��� :��  �/�� .K�?�   :
� !� (� (��6  s�23!� �� '��� X9�� ��
            $��%E&� '(/�E"� !��2� (� 	��"8�� ���� ��� e��3 ���+ ':�� �!�?�

	�              	E� 	E���O?� (E� 	8��c !��2� 5� !� N�G���� ) ����  �E�! .  �E�)!
                �� ���E�� ���ED3 !� �E��
 K���� N�F ) ��� e��3 ����2� !� 	���O?�

:��          	� 	��?F (/"�� ���+ (� 	��"8�� '��/�� K��� ��  ���� .  #�� !�
:
�      ���� ��� e��3 ����2� '��         '�!�E"�
 �
 <�;�� 	&�*� �
 �!)
�"9=3-             	��E?F (E/"�� ���E+ �?� (� <"3�3 (� C�D3 ) C�D360/1 '

33/1  )90/2���� ��O?�  .  
         ��E�� (E��?� :E"��3 ) 	�!�� ��� ��        ����E2� '	&�*E� �
 �!)

                ) C�ED3 '5�EY ���E� u�E?G� '�!�E"�
 �
 :��� ��� e��3 ��%+�
�"9=3-    4�� ���8� �� C�D3   ��� (/"��            !� (E� �E���6 ���98E�� ���E�

  4)�+7  	� ������   ��� .    	� K��� �"Y� 4)�+ ���8�      :",� (� (� ���
 3 $��%&�               �E� (E=�^ ���E� ��E"6 '�!�"�
 �
 ��"Yt N�?3� ) 	
�Y $/

           ���L8�� p�Y :"&)�H 	8��d! ��"Yt �� 	
�Y $/3 �� 	��� g�!��Y
	�       �"9=3 IG; $��%&� <+�� (� �/�-         �!�E"�
 �
 (E� �=�E� C�ED3
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��� ���.  
              %��E?3 ) g)�EL3 <E+�� (� '���� ��"6 ��Y �M�,��%"& ��+ (�

     K���"6 ���� (� �=�� ��"6 #��      �
 IEG; $��� �� '��� ��� 	F�!� 
          (E��)! ���D3 ) ��� _f� '	
�Y $/3 $��%&� ) �!�"�
      ��E� ��E�

 	� $��%&�  ����)   4)�+5  	� K���          !� 	
�Y $/3 $��%&� �� (� ���
   �)�/3 �!)�8                ��E� _fE� '�)! �LE� �)�E/3 �!)� �E� (���2� !� �)! 

 	� $��%&�  ����( .      6 C�D3 K�%"� $��%&� <+�� ����H #��	� ��"  ���E6 .
   	� ��� _f� $��%&�       (��� K�%"� $��%&� (� �G/� ����3     ��E� ������

        ���6 p�Y _f� �� �"9=3 $��� (G"8� !� ) .       (E� �E��� (E+�3 ����
             #�����E/� �E�� p��� !�"�� �"9=3 g��""J3 �� (���2� !� C�D3 g��""J3

    �"9=3 �/�
�& :"��3 !� �!��?�-    I�k �"9=3 g��""J3 $2� 'C�D3  �"6  �3
��� .  
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 �	��7-3�B ����� +�����  ��� �� `�� a �R�W3 ��� �+W3 ���* +�9ZB b�!+$� Q0 ��	-c+?B 	 c+?B  
 �!+$� Q0 ;����)��'�� +3 >?��+'�(  �R�W3 ��� ����� �3��  �+W3 ����( ��	  ����30 Q0   +�9ZB-c+?B   c+?B   Ud� ���� h��^�)��'�� +3 <+=���
(  

1  �!�"�
 �
  3004  3630  2103  10024  
2   �"9=3–C�D3   3001  3585  2113  9944  
3  C�D3  3221  3966  1659  10015  

���� ���� �
���� �� �
!  
   (/"�� 4�� ���8� 	�!��      4)�+ !� ����6  	� K���      ���� (� ���

            !��E2� �@���E; (� 	��"8�� ) ��� e��3 (/"�� 	��?F ���+ 	���O?�
����              �E� !� �
 1?F I"?*3 ����"J8� (/"�� ����2� '�!�"�
 �
 �!)

 �
 ����     (G/H :��� 	����� :;��� !� �!�"         �E; �?� (� 	���� ) 	��
     N)�2� :;��� !� ) ��"A �z��          #"��H �; �?� (� 	6�"�! ) !��28�� �3

 	� :"�         �!�� 	���E9?� ���� ��"6 �M�,��%"& �� (� �/� .  ��"E���) 25( 
  y��; ��� �28D�           I"�23 $��� (�;�� �� 	
�Y $/3 (� �!)� #��3
     �!)� �Y
 �3 	,��� 	� 	����   �E��� .         <E+�� :E;��� #E�� !� 	
�EY

      ) K�E� I"E2F �=�� $��%&� '(��� K�� �H �=�� '(A�� 4�d $���
         	E� ���� 4�*�� ��
�?F �&� (� �G/� ����� !�    ���E6)20 .(  !��E2�

         (/"�� 4�� #�� !� �!�"�
 �)�/3 �!)� I"?*3 �"J8� (/"��     ���E�33/7 
  ����6 #""D3 �)! .    	,��"� ) ����&) 8(   !�       (E� ����� K��� 	�!�� 5�

      �� �!�"�
 !)� $��%&� ��2   �3 7          $��%E&� ���E� 4�*E�� ��E
�?F �)! 
	�                !� (�E�! �E�)�2� :",� (� �!�"�
 !)� $��%&� ��)! (���� 	,) ����

                u�EL3!� '(E��� !�%E� K�) $��� (� �G/� 	��j^ ���� ) �
 �j+ �����
	� 4�*�� 	
�M�,�"� ��
�?F ) ��"6 ���6.  

 �2� 	�!��  ���� ��%+� ���         (E/"�� 4�� ���8� �� (� �
 �!)    ���E�
  �!�?�1    ����6 ���98�� )  4)�+7 (          4�E?F� �E� '(E� ��� K
 �� 	��;

   �!�"�
 !)�33/7              �E�! :*E& :E� !� �!�"�
 �
 IG; $��� ) �)! 
)3004   !�8
� !� <D
��8� (        ��� :"?�3 ��"6 (� ����� 	
�Y $/3 '

��� .      
 ������ ��O,� #�� '	�� !�d (�     4�?F� ��+ (� '	�)�/3 �!�"�
     �E,��%"& �� 1=f/� 	
�Y $/3M         #��8�E"� '�E�! 7E�89� :E;��� �

��� ���� ��*8Y� ��Y (� �! 5�Y ���� u�?G� K�%"� .  
  

���� ���� ��"�# �
!-$�%#
   	� K��� ���8� 	�!��          (E� I"?*3 ����"J8� (/"�� ����2� (� ���

(��6       4)�+ !� (� ��6    ���� '��� ��� (B�!�   !) �"9=3 �-     (E� �! C�ED3
   ��F �?�33/1   ��� ���?� ��O?�  .     ����"J8� '�!�"�
 !)� $��%&� ��

                  ) !��28E�� N)�E2� :E;��� !� �!�E"�
 �E��� �E� !� �
 1?F I"?*3
         	E� K��E� $���6 ��"A #"��H ����2� (� '	6�"�!   �E/��'     <E+�� (E� 

	� ��� :"?�3 ��"6 (� ��8�"� $/3 ���.  
  (/"�� 4�� !�     �!�?� 	���2'     (E��?� (E� �=��      ��E�� ��E�    �
 �!)

             :;��� 	��?3 !� �!�"�
 ���� �� !� �
 1?F $��� 'C�D3 ) �!�"�


   ��� ���� �! ��! .         	&�*� �
 IG; $��� �� h���� #�� !�) 4)�+
7 (       	� ���� ��� _f� XY�� '�8�"� $/3 P��jH ) ��� .K�?�   !�Ed

          (��)! ���D3 ) ��� _f� $��%&� �� �� �!��� �8�"H (�  �    ��E"6 C�D3 '�
  	� $��%&� %"�  ���� .   (/"�� 4�� !� #�����/�     �!�?� ����2     P��jEH �E� '

       ��� ���8&� C�L3� C�D3 �@���; '	
�Y $/3 #��8�"� .    $��%E&� �� ���
 (��� _f�   ��� �����         IE� p�Y �� �"9=3 '��   	E�   ��E� .     (E� 	��EG�
 ��

            �E/� '�E�� p��� �"9=3 $��� �� (���2� !� C�D3 $��%&� K�%"� #����
  �"9=3 ����H !�-    y���� �"9=3 $��� $2� 'C�D3   ��� �3 .   �E�� #��

 	� <+��    (/"�� 4�� !� (� ���  �!�?� ����2    �� �E"9=3 $��E� �E� '
  'p�Y   (��?� �� (���2� !�  ��� ����     �!)       #��E8?� 'C�ED3 ) �!�"�
 �

�"9=3-          �E��� ��*E8Y� �!�E"�
 ������ ��O,� #�� (� C�D3 .  	E�!��

  4)�+7  	� K���               �E� <E��/8� '	
�EY $/3 4�?F� :",� (� (� ���
            ��E� �",�3 	���f� �; !� 5�Y ���� '���� �M�,��%"& ��Y h����

��� .     ���� (��?� �� (���2� !� ���        $/3 ����3 'C�D3 ) �!�"�
 �
 �!)
                (E� 5�EY ���E� �E",�3 K�%E"� #��8?� (� ��� ��� <+�� 	
�Y

!�?� 	��� (/"�� 4�� �!�"�
 ������ ��O,� �2���� ��*8Y�   .  
  

���� ���� $�%# �
!  
  (/"�� !�0/� (�           (E� 	��"8�� ��� �� 	�)�/3 �!�"�
 ������ ����

  ���� XY�� #��8��             �E� !� �
 1E?F I"?*E3 ����"J8� 'C�D3 �!)
             e��E3 	��?F ���+ (/"�� h���� (� �=�� �)�/3 �!)� ) �!�"�
 ����

 ���� ���       	� K��� $��� �!�"�
 �
 �!)    ���) E+  4)�6 .(    #E�� (E�
                	E����� :E;��� !� '	�)�E/3 �!�E"�
 	8����E� ��EO,� #�� !� <"3�3

(G/H     	�F 	���� ) 	��        �� ��"6�E�+ !�0/� (� '�!�"�
 !)� $��� I^!
          �
 1E?F I"?*E3 ����"J8� ��"A �z�� �; (� :��?3 ��
�?F K�*2�

         	E� �����E� �!�E"�
 �E��� �� !�   ��E� .     �!)� !� (E� 	,�E; !�   ��E�
  	6�"�!          ����2� ��� (� $���6 '�!�"�
 !)� $��� �� 	
�M�,��%"& )

  	E� I�k (� �!�"�
 ���� �� !� �
 1?F #"��H   �!�EY)  4)�E+6 .( !�
  (D��3 :;��� 	��?3        ��E�� (E��?� (� �=�� 	O8&��    �� '�!�E"�
 �
 �!)

         ��� ��� (8��� �!�"�
 ���� �� !� �
 1?F K�%"��       (E� (E+�3 �� ��� 
   %"� '�!�"�
 !)� $���     (��?� (� �=�� 	&�*� �
 K�   ��E�  ��E��    �!)

�EE"9=3 ) �!�EE"�
 �
- �EE�� (EE8&�� �EE23!� C�EED3) 4)�EE+7 .( 4�EE� !�
(/"��     �!�?� ����3         '��� _f� $���) �!�"�
 �
 �8�"� ��*� �� '

    ��� K�� I"9- ��+ (�         (E��)! ���ED3 $��E� ) ��      _fE� �)! �E�
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 	� $��� ��"6 C�D3 '���  �E��� .   #��8�E"� (E� 	��EG�
 �� IEG;  �
 
           �M�,���"& ��+ (� #�����/� '�!�� 1�D3 	8����� ��O,� #�� (� �!�"�


                4�E� (E� �=�E� �! C�ED3 K�%E"� #��E8?� '���E� ��"6 g)�L8�   ��E�
(/"��     �!�?� ����2   ) 3        �E�� ���� ��*E8Y� ��EY (�  .   #�����E/�  �E�

 �
 $��%&�      ���� C�D3 $��� :",� (� 	&�*� '       Ki"E� N�E�L� 1E=d 
    _f� �� �"9=3  	� �8�"� p�Y  ��� .       $��%&� �� (
/�� :",� (� ����� !�

                �� �8�E"� p�EY _fE� �� �E"9=3 	�E��%&� g��""J3 '�!�"�
 �
 IG;
  K�%"� h���� #�� !� ZH '��� C�D3 	���� g��""J3 �E"9=3-  C�ED3 

  (��?� (� �=��     ��E�� ��E�        �E"9=3 ) �!�E"�
 �
 �!)-     �3��E�� 'C�ED3 
	�  ���.    4)�+ ���8� 7   	� ���c    �       (EB�!� �!�"�
 ������ ��O,� (� �/

    4)�+ !� ���6   ���� (��?� ����      C�D3 �!))   �!�?� 4��3(   h���� �� '
             (E� �! ���� 4�*�� (8����3 ) �!�� 1��f3 ���� ��"6 ��Y �M�,��%"&

���?� �",�3 	���f� K�%"� .  
  

�^�'( �+�=
   	�F '1"2�3 #�� !�     ���� !��2� #��8�"� (
/�� I^!    (E��?� (E� �!)

����     C�D3 �!))9/2   <D
��8� �� N�6��"�  (     :",� (� ��� �!�� ��*8Y�
      �"9=3 ) C�D3 K�%"� 1"A� �!)
�� (
/��-    (/�%� ) !���� ���� C�D3    �E�

	� ����� ��"� !��!�Y�� N�F �",�=2� �� '���.  
  ���� (��?� !�            '���E� ��"6 ��Y �M�,��%"& (� (+�3 �� 'C�D3 �!)

    �D3 K�%"� (� 	��"8�� ����    	E-�!� !� ���E�� �!�"�
 �
 ���� '�8?� C
  �!�%",��)3221            �E� (�E��2� !� !�E8
� !� <ED
��8� 3004   ) 3001 

    (��?� !� !�8
� !� <D
��8�      �"9=3 ) �!�"�
 �
 ���- C�ED3 (  ��*E�
��� .               �
 ��*E� :E",� (E� '(E/"�� �!�E"�
 ������ !� 	8; #�����/�

  �!)� !� �8�"�      ��%&� ��)!) �
 IG; '	����� ��� 	� $    �G/� (� ����
  (����� K����� 4�=28�� N�F (� ���� (��?� (� �=�� %�!   ��E� C�D3 �!)

��� . ���� (��?�   �"9=3 �!)- 	�F C�D3    (&�E� I^!       ��*E� !� 	��E+
   �"9=3 $��� ) �
-             !� 4�*E�� ��E
�?F $��E� �E�+ (E� C�ED3

   ���� (��?� �� (���2�      �!�"�
 �
 �!))9944       !� 5�EY ���E� N�6��"� 

  !�8
�    �� (���2� !�10024          (E��?� !� !�E8
� !� 5�EY ���� N�6��"� 
 �!�"�
 �
(  ���� !��2� '          �E�� ���� ��*E8Y� ��EY (� �! ��8?� �!) .

   ���� :",� (� ZH       ����E�� �!���� ) #"��H �!)       �E"9=3 K�%E"� ��E"6-
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Abstract
Water for rice cultivation is one of the main inputs. The new administration of irrigated rice is increase water 

efficiency and water conservation in the paddy fields. In this research, for optimization of intermittent irrigation 
management in proportion to water requirement of different stages of rice growth was present an optimization- 
simulation model to maximize irrigation water, transpiration and evapotranspiration productivity Indexes. 
Irrigation water depth in stages of tiller, vegetative, maturity, harvest and irrigation intervals were selected as 
decided values in optimization model. Simulation of plant growth stages, using the hydrological model SWAP 
and genetic algorithm was used to solve the optimization model to maximize agricultural productivity. Finally, 
the optimum amount of irrigation water productivity, transpiration and evaporation - transpiration were obtained 
1.60, 2.90 and 1.33(kg/m3) respectively. Results showed, irrigation water productivity index has more harmonize 
with Sefidroud irrigation network. Also the index is user-friendly in applying and calculating. So according to 
maximizing of water productivity index irrigation depth was recommended 51, 29, 39 and 11 mm respectively in 
stages of tiller, vegetative, maturity, harvest and and 8 days period of irrigation intervals to improve water 
productivity index in Hashemi variety in Rasht. Optimization results showed optimal intermittent irrigation is 
successive compared with flood irrigation in rice. 
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