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�� ���� � �! .	#�� �� $%�&�'( �)��� & �*	��� �)��� $�+��,(�- .�/,0�� & .�/� ����* %* �1� 23

     4����� �5 *6�7 	�
 �� ��*��-* �.
�% & 23 5&	8� 9���� $*�*5 $�+��'( �5 :�;< �� =	��3 $�+ �+5 $&�

5&	� �>)- ?�*/# �5 .	#�� �� /,0( 23 @/;� 70    ��� $%�&��'( �C� �5 �
�5 � �;8,�* 23 9���� 	D�5

    E�
0+* & 23 9����� E�5&	�8� .E�* .
��� F�;8� 	
 �� �5 23 @/;� ��*��( �-/G %* .	�� �� @/;�

 & ��*/0H $�+ I/G �5 �*�*5/� =/�� E(��'� $�,�*� �5 .��� $�+5/1�&� & E�/�	� �$%�&�'( �5 $�& =/��

��3 $�+ E
 �)- �+	���%��.	J>G �� *� �*/� 23 $�+ 41'� K �L �5 �  

*/� ���(* M+$ & N�*& �� 	� �5 �*%�&�'( F�)- ��O� �( E�* .#&��/�E �*5/� =/��$  �*	��P� &$   �1J�#

�+$ �3
��$� 0�� �C�� * %*�. */� �4� =*�$ 	)��4 	� Q)��/�E �+ �1J#$ �3 �
��$    �� ����R NS�� �5� 

 .	#��  

=%&/�* * E &5��*/ 6���,-/    �& =/��� 5��J�� ��( E�*$  %�&��'( 23$  )� 5��J�� &
 E�'    &/�T �5 �*%�&��'(

>8� �)��R F�)- E(��'�� 	� �5�/�E  �>0R %* �U�< & 23 9���� �5�+ �1J#$ �3
��$ E�* .  

 I/G =5&	8� �5 $%�&�'( NS� $����* & �,-�� 5�J�� EH*�% �C� �5 �,�*� .�*�5� =V&/� @*	+* .
�W0+

/�	� M,
� �*/�,�* ��*/0H 	�*& �5 �,(��'� E�=/L X�� ��*/R* ����/� �� �R�� �� ����*	L* � =V&/�  Y��D

.E�* =	# �Z*�* ��*5* �5 �( �,-/T  
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   ��� =/�L ��'1+% & $��
�3 �1J# �5 23 �,(��'� E�/�	� M,
� �*/�,�* Y�) �S� I/G =5&	8� -   4�P���%

     E)��& .E��* =	�# 9�L*& 5��3 �>H ��,�/�# �5 & ��,>T ��,�* �5 �(X�� =/L ��*/0H 	�*&)   $���
�3 �1J�#

 X�� =/L ��*/0H 	�*& �'1+%&  5&	�2300 .E�* ��,1+    ���;� �1J�# .��* /��� F���5   ���& �8S�� Y

.E�* =	# */R* %��&� F���( ^*	�*  

 �>D�- �5 =5&	8� .�*10    ���/,�5 .E��* =	# 9L*& X�� =/L $�,�&� �1�5�� �5 & F�,( 5��3 �>H $/,��>
(

 41# .	#�J
� /�6� ��1�* X�� =/L $�,�&� E0� �� F�,( 5��3 �>H �, �_�3 =5�R `�/G %* I/G 48� ��1  �'��

� I/G =5&	8� E
)L��.	+5 �� ��'� *  

 
 ���1-  =5&	8� E
)L�� �'����'( �5 X�� =/L ��*/0H 	�*&  

 

3 -23 �,(��'� E�/�	� M,
� �*/�,�* ��S���5  

� �*/�,�*
M, 	��/�E ,(��'�� �3 �1J# �5 23
��$ '1+% &� =/L �� - �%�4P��    a��b�* ��>�/� &5 �5  =	�#

E�* 4��# F&* �>�/� .����/� ���    $/�J+*� $*���# 4
1�'� 4��# �( �P * ��*/R* Y��	�� a�b�* & �,(��'� $

 c%��3 ����,�/�# =&/T��( 4
1'� ����,�* =&/T��( & =V&/�=&/T��( �+ F�d� 2�C,�* ����,�/�# & ���,�* $

 �
�� �=V&/� ��*/R*Y�H�G*  ���� '( �@��;� & 9���� �����#*�+ 4��# �) �S� 5��� =5&	8� �H�0,R* �$%�&�
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 ������# �... &=&/T �+ $�*�T/� & 9_��e $=�T��( �+      $�,��*� �5 Y�1�'� .
�
J� & 4�
>8� E��R �,(��'� $

 I/G @*	+* . & ���- �� �R�� �� ���
>0H ����/� �
�� ����� Y�H�G* 4
01� & fL*�� 9-� 4��# �
� a&5 �>�/�

 a*	L* ����/� �
�� �$/P>
�� F�D**/R* & $I/G +� ���
>0H $.E�*  

 g
�1� %* Y�) �S� .�* �5Yh*i� ��
E� �2�  =5�_,�* $/P>
��*/- F�D* & ���- 2�!��! �5.E�* =	#  

��j�0� k�&/� E�/�	� 23 ��,J� /� E(��'�  �a5/�=V&/� .�*�5 a*	L* �� =5�
� $%�� �C� 4
D* $�P * 

�,(��'� E�/�	� 23 �5 ��S�� E�* =	# �5 & ��j�� .�	�  .�*/�,�* $�,�*�  �5 23 �,(��'� E�/�	� M,
�

 ��S�� %* c&� ����# E�/�	� �</!PCM  )prject Cycel Management =5�_,�* (& =	#  .�&	� ��

) =V&/� I/G F&	R �� ��S�� 2�!��!PDM���
>0H ����/� & (PO  )Plan of Operation $*/R* 	�&� (

.55/T ��  E�/�	� =�*�0+ =V&/� 

*/�,�* l��*�� =/L �'1+%& $��
�3 �1J#�5 23 �,(��'� E�/�	� M,
� �-    =/�L ���*/0H 	��*&) 4T .��%

 .E�*  X�� =/L $�,�&� E'( � h ��&�)� E(/# (X��  

 5	b� E
 �)- E�R /,-5 �
�� �� a*	L* =V&/� m&/# ����&�)� E(/# .�*  .	�5/T X�� =/L $�,�&� ��S���5 n�

 a%h $�+ ���/� a�b�* %*     no��.	�5/T 4
1�'�	�	R =/�	�� E�
+& a�b�* =/�	� E
+ 	�	R p�OH* Y���C,�*

 23 �,(��'� E�/�	� $*/R* ��j�0��   $���
�3 �E�H*�% �41'� E����& �H�0,R* a�j� �;;C� $��+&/T��(

 4
1'��&�'��5 .	# a*	L* �>8� �*/P>
�� 2�C,�* �� EJ� & 

4��# �;;C� $�+ =&/T ��(%* g�/+ $��10+ �� no�  $�,�*��5 � 4�e Y��*	L*  �>8� .
H�*% & �����#��(

.	
���� a�b�* �� 4�e I/'� X�� =/L $�,�&� ��S���5 23 �,(��'� E�/�	� M,
� $����*  
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 23 �,(��'� E�/�	� M,
� �*/�,�* E�R�+ E
 �)- =	0H EH*�% =&/T��(�5  ��H*�% Y�)SL �������# �
�� �

'( E(��'� ����*%�&�  �#%��3 $��+�T��( $�*�T/� $*/��5 $%�&�'( 48�   ��H��� & �,��&��    ����%3 a��b�*

�$5�( $�+ �
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T 4
( Y�
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 �+ E
 �)- =	0H �41'� E����& $�*5/� =/�� a�j� =&/T��(�5/�  X��� =/�L E'( � h ��&�)� E(/# ������# 

��(/,-5 48� �5 Mj� 5�b�*&�        �E�'( �� h 	�
 �� ��&��)� E(/�# $*/�� 23 �,(���'� E�/�	� =V&/� N�/'�
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 =���8� ���#%��3 $���+ l���( $�*�T/�������3 ���� ������&5 q���J��* $�*/��L/�& ��<	��0�e& ����)_��e ��������#

&/T 4
1'� �23 �,(��'� E�/�	� M,
��*/�,�*23 E�/�	� 	�*& n
��� ��*/J�3 $��+�  
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 ��+ E
 �)- =	0H �$��
�3 =&/T��(�5          $*/����8� ����R �-/�D $���
�3 ��#%��3 $�����( $�*��T/� 4���#

 ��*%�&�'( �$��
�3 Y�>��� I/G $*/R* ��*�* =5&	8� 2�C,�*  E(���'� �� m�*�� $��
�3 ����/�& I/G .�&	�

 $*/R* ��*%�&�'($��
�3 $�+ I/G($�*�� �� ��/( %* $��
�3 c&�/

r�)$��
�3 $��#&� 5�J�� � $��
�3 4�	J�)

�,H�� �� $��,1+ ��S���5 $��
�3 ��/b��E'( m�����*�* K
#�U�< E-�� �� �R����(     I/�G $*/�R*& ��
���

.	#�J
� �1J# %* $�*5/� =/��& $�*	�P�  

  

4- ���� ����� �� ����  !"#$% "��&'" (" �)���  &%#$*� �!�!�� +&,�' #:  

   ��� 4�D�� =	�# s/)� & /
CJ� 23 K)1�/,� /+ $*%* �� =�
T ?��� �( �1'< =5�� �*	�� ��  55/�T   ��3���(

�� & 23 @/;�  ) Water use Efficiency(      g�'< =5��� EJ�� %* 23 @/�;� ��3���( �J��8� $*/� .	���T

�� =5�_,�* s/)� & /
CJ� �*�
� �� $	
 ��  .5�#Y��D �� 23 @/;� ��3��( �� ��
� �_>,C� $�+   �5 ��( 5�#

.E�* =	# �,-/T =/�� 23 K)1�/,� /� g'< =5�� a/T�>
( & a/T %* �) �S� .�*  

 5�&3/� E�R ��S���5 23 �,(��'� E�/�	� M,
� $*/R* E�R a%h E
 �)- %* 4JL& EC� F���5  ��*���(

�* 4�e I/'� ����*	L* a	�T EH*�% �5 23 @/;�.E�* =	# a�b  

  

 .'�&� /��� 	("�0" :12"����� 3��456 7"8�� ����  

 ��j�0�5�&3/�  5/1>0H �*�
�a	�T F�;8�  $/
T 4
( Y�
>0H �� a*	L* 5&	�%*150 �)SL   ���S�� m*��� %*  ���

 5&	� E)�&1000��,1+ .E�* =	#  ����/� $/
T 4
( �53   4�
( Y��	�� a�b�* 4��# ��8�  * �$/�
T,�  2��C

( Y�)SL4
 .	�5/T a�b�* %�
� 5��� 4���& �
��  & $/
T4
( ��( �$	�J���% ����/� �� �R�� ��$/
T ���0�) $/
T 

–  �5/( g'<– .�%�� & ���1��/<( %* n�       m�*��� %* �����#��( $�+	��5%�� & � *��,� Y�>R 4
1'� %*

=�� 5*5/< 4�*&*  & m&/#=�� ��0+ ����� ��  .E-/�6� �������j�� .�	�    ����! �5��(%*1*1     ����( Y���D ���

 %* ��)SL /+ �5 �( E�* =	# =5�_,�* KC,�� m�*�� �5 �-5�;�4   %* n�� �+ ���0� & 	�5/T $�*5/� ���0� �S��

.	�5/T 4�,�� ��J�* �� ���1��/< & �5/( g'< E�R E#*5/�     ��� ��R�� ��� a	�T 5/1>0H ?��,�150  ��)SL

 5&	� =	# $/
T ���0�36001+�5 a/T�>
(E�* =	# $/
T =%*	�* ��,.  
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 9��� �� 7"8�� /��� 	("�0" :�  

 	� %* =	# $%�+� 23 Mb� l��*/� �-/;� 23 �*�
� ��,���P�   =	�# �J���8� =	# $��
�3 ��*�* NS�&

E�*.      .E��* =	�# $/�
T =%*	��* a�>- F�#��� %* =5�_,�* �� �H��� 4<*5 �5 $��
�3 23 Mb� .
�W0+  ��� a%h

�� �� �( E�* N
��� .5�'
� a�b�* Y�7 $��
�3 E��� g� ���� ��S���5 �T	���� �*�
� �� �R  

  

  

  

  

  

a�>- F�#���%* =5�_,�* �� �-/;� 23 �*�
� $/
T =%*	�* 

:-  ��0#$; �<�� 

 /� l��* ���3 �T	���� x*/C,�* =	# %* =�P,�* ����#*�+  �5 9L*& �1>��4   I/�G 4�8� $/,���>
(�  m��0b� 

�*�
� c��� %* =��/�� F�� 95 �� E'�J�5�* =�� F�� 96 F5�)� 321 /,0
>
� �� 	#�� .�� �R�� ��  m&/�#  z����� 

E'( a	�T �5  ���S�� �  �*��
�  �T	�����  /{��� %*  =����e3 95  ���  E�'�J�5�* 96  ���  =5�_,��* %*   ���%��� c&�

FAO ��/'�)24( �J��8� 	�5/T.  F&	R 4�e�5F.A.O- 24 .E�* =	# �Z*�* 

/�5��� ���� /{�� l��*/� c&� $5���'
� ���%�� �Z�- �� .,#*5 ?��,� �T	���� ���+�� & /�5��� /
CJ�   s/�)�&

���+��  /j� 5��� =�
T(ETC ) 5�&3/� =	# E�*   

  

  

  

  

  

  

 :6����<��

F&	R37 ��/'� F.A.O- 24   
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 ���= - 7"8��  ��0#$; �<�� 7"#$;� 	$>&,!" ��4?; 1396 -1395  

	$� 

 6"#( �$'96-1395 

  ��0#$;

)mm( 

) �<��  ��0#$;mm F�# (

 �  ��0#$; .'�&� G$'"�;)�H$9

)�!3$��ETC ( 

#I� 44.5 28 

/3 9.5 8 

J5?; 77.5 46 

��K'" 25 17 

J!3#��9 44.5 31 

�*?)!3#" 32 24 

L�5M� 233 154 

  

3�� ����  !"#$% 7"8�� : 

  �*���� /�5���& �-/;� 23 �*�
�& a	�T 5/1>0H ?��,� k��,� �� �R�� ��     �J���8� 23 @/�;� ��*���(� /{���

.E�* =	# �Z*�* 4�e F&	R �5 �3 k��,�&   

 5&	� ��S�� 4( �5 23 @/;� ��*��( ��(6� F&	R �b
,� �� �R�� ��98/0    K�)1�/,� g�� $*%* �� a/T�>
(

 �-/;� 235�&3/� 5/T ��5 .E�* �,-/T�*/L $��'( ?��,� =5&	8� �5 �(  

���= - 7"8��  !"#$% ���� �� )	�?; /#� �� (�% #3 L#"8�  ���� 6"#( �$'1396 -1395 

/��� 	("�0" �$' 

 .'�&� 3��456

(����) 

 #3  9��� �� 7"8��1 #$&�N  �<��  ��0#$;  �� /#� 	�?; 

(kg/ha) (m3/ha) (m3/ha) (kg/m3) 

96-1395 3600 2000 1540 98.0  
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5-�� ����  !"#$% ��; ) ��  &%#$*� �!�!�� +&,�' #"��&'" ("  6"#( �$'#3 /��� ��%1396 -

1397 :(  

  

 $����'C��5 a%h Y��*	��L* a���b�*& X���� =/��L �1J��#�5 23 �,(����'� E�/�	��� M,��
� �*/�,���* %* n���

       $/�
T =%*	��* ��� a*	�L*�	�5/T =���#* �J�L �1���S��0+ 41'� E����& $�*5/� =/�� a�j�& $��
�3�EH*�%

�* k��,� .	�5/T X�� =/L �1J#�5 23 @/;� ��*��(.E�* =	# �Z*�* 4�e F&*	R I/'� ���/� .  

   Y���;� ���3 %�
� �� �R�� �&	� ��*�* $��
�3 ��S�� F�0)� c&� `��S� F&* F���5 �( E�* N
��� �� a%h

.E�* =	#/,'
� 23 @/;� KR�� m���� .�* �( E�* �,-/�6� a�b�* $��,1+  

�*%�&�'( �� �P�+�0+& =	# a�b�* $�+ ���/� n�& a&5 F���5 ��S��    �,H��� Y���;� ���*�* $��
�3 �

 .E�* =	# ��*�* 23 @/;� �+�( KR�� m���� .�* �( E-/�6� a�b�*  %* $��
�3 c&�/

r� .
�W0+

.E�* =	# 23 @/;��5 ���R �-/D KR�� �( E�* $5�*�� �>0R%*�
� $�*�� c&� �� ��/(  

    5&	�� ��� 23 @/�;� ��*��( �*�
� 5�'
� �j��� �1���S��0+15/1      g�� $*%* ��� F��;8� a/T��>
(

 5&	� �( =	
�� �-/;� 23 K)1�/,�17 .E�* �,-�� ��*�-* 	D�5  

�E�* �b��	�&/0,� 5�J�� M,
� g� �,(��'� E�/�	� $�+ I/G �1��* �� �R�� ��  *6�   F&* F��� $*/�

  .5�'
� ����%�* F�JL 4��L 5�J�� �*�
� .�* �I/G $*/R*  

 ���= - 7"8��  ��0#$; <�� 7"#$;�� 	$>&,!"  ��4?;1397 -1396  

	$� 

 6"#( �$'97-1396 

  ��0#$;

)mm( 

) �<��  ��0#$;mm F�# (

 �  ��0#$; .'�&� G$'"�;)�H$9

)�!3$��ETC ( 

#I� 90 52 

/3 61.5 37 

J5?; 65 39 

��K'" 23.5 16 

J!3#��9 35.5 25 

�*?)!3#" 33.5 24 

L�5M� 309 
193  
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���=  - 7"8��  !"#$% ���� �� )	�?; /#� �� (�% #3 L#"8�  6"#( �$' ����1397 -1396 

 

/��� 	("�0" �$'  

96-97 

 3��456 .'�&�

(����) 

 #3  9��� �� 7"8��1 #$&�N  �<��  ��0#$;  �� /#� 	�?; 

(kg/ha) (m3/ha) (m3/ha) (kg/m3) 

4200 1723 1930 1.15  

  

  

6-:$/
T �b
,�  

    Y*�*5*& �*%�&��'( F��)- E(���'�& �'1+%& $��
�3 $�+ �1J#�5 23 �,(��'� E�/�	� M,
��*/�,�*

  U��<& 23 9���� %* ��
�� =5�_,�* �� /b�� 	�*�,
� �1J# %* $�*	�P�& $�*5/� =/���5 ?�/�e $ �+ ���%��&

 $�+ �1J# %* $�*	�P�& $�*5/� =/�� ���* $�*6T*&.5�# ��'( �����/�% Y�
���&    ��� ��'1+%& $���
�*

 ��'( $%�&�'( E
)�& 5�J�� 	��� ���3 c%��3 =*/0�� �*%�&�'( ��)� �3 �>D* ��J��D.E�*  

  

  

7-:R;$��  

 - =V&/� �*/�,�* M,
� E�/�	� �,(��'� 23 �5 ��,�* ��,>T ) Y	� */R*: ����*V 2009 �� ����*V 2014 

)E��� =V&/�: ��S�� =%�� 5��3 )=%�� ���
>0H E(/# ��&�)� 	
 �� �Z�,�&� 	��
�( =�P,�5 $/b�:                                                                                                                              

���%�� 5��R $%�&�'( ��,�* ���,>T �1��R 

 

-=/L �'1+%& $��
�3 �1J# Y�#�*�T  ��–2�+&���&�'� ��	��� 4P���%-1390  

- 2��b� ����R �5 :�;< E�/�	� �,(��'� $��
�3 & F��,�* E�/�	� $��
�3 )=	��T Yh��� .
0+5 ���
0� 

.
� �>>0 * E�/�	� �,(��'� $��
�3- �*/�* �'1+%& $��
�3 �>� �,
0() /��1389( 

- /��� =V&/� Y�
�/b�  


