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U:���>  

Y = 8.56X + 346.610 002/0  81/0 -��W���� 
U:���>  

Y = 0.077X + 34.83 007/0  71/0 !�"#	� 
U:���>  dmE v��4]�4c !���;UI  

Y = 0.108X + 42.191 006/0  78/0 H;�;� 
U:���>  

Y = 3.48X + 45.70 006/0  79/0  
U:���>-��W����  

Y = 0.153X + 18.079 008/0  66/0  i�� A5. 
U:���>  dmE v��4]�4c !���;UII  

Y = 0.146X + 255.042 002/0  80/0 -��W���� 
U:���>   dmE v��4]�4c !���;UIII 

Y = 0.071X + 277.046 001/0  89/0 H;�;� 
U:���>  

  

  9.4�� :;<4� H;> V�W��� 
���> AR"#	 7���;["	

 �> 9Y<�a	 ��4	 9RaO	 �� 9.4�� AE :;<4� 9E ��� !���

 
U:���>) H;�;� 
U:���> �9�x�� M��> AR"#	 7���;["	

 H��"�;> -��W����  (AWB ��� 
U:���> +i�� A5.

> .���� �� 
g"#W��9 9E 7�4^81  :;<4� L��;;[� :h��


	 �� 9�x�� 9.4�� AE��> �>  !�4� 
U:� ��K�> -��W����

.��E  :;<4� ��� !��� 9��U:O   ?��� !4;��U� 
���>

 dmE v��4]�4c !���;UI�  dmEII  dmE III 9> 3;���

�> �� 
g"#W�� H��"�;> A5. 
U:���> �-��W���� 
U:���> 

���� H;�;� 
U:���>  i��  9��U:O  !4;��U� j��"� .

�	 9Y<�a	 ��4	 9RaO	 �� ?��� !4;��U�.�4> 9>�  

;�B�  
>K ���Y� �:	 Q��^ �� 9.4�� :;<4� ��K�> :�

 ��P.� ��� ��cropwat 8.0 ��U ?��@"�� :;<4� ��K�> -�b.:�  

  

>��G Q"��- !�� ����� ��9cropwat 8.0  

?��� ��E�:_  AB�:_ L���_ 9b�� A	�� :
�;�B� 7��


"���) �"	4�;E) ��> -��� ��4� 
W#� ->4^� :h�� �(���U
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U:���>  (-���) :;��4c i>�� �(�� ��


	 (i�� A5. ?��) ����� N;=@� 9> (�"	.:��>  

?���
��;U 7��  ?�	 :O@�� �rO� :i�� n�� /����               

:
��� 9��� Q�� ��E�:_80 �"	 
"���  

:
��;U 3���u  
>?@A@=0.35>?B@AC =0.85 
>?DAC=0.8

 
>?DAC=0.8 

���3 ��� >���:  

 =�� 9�_�	15  =9Y�4� 9�_�	        ��22        ��

=
��;	 9�_�	65 =
����� 9�_�	       ��20 ��  
Beginning of growth=  0.1   -   0.3 

Rooting depth= 0.25  -  0.85(m) 

Critical depletion(fraction)=0.5  -  0.7   0.7 

Yield response.f=0.2 -  0.6  - 0.6  - 0.9 

Crop height= 0.50(m) 

:H�I ��9 ���  

TAW ) �:b2  �> -�� �>��> 9W��S	 d��� �> (

67/69 
�;	 9>  9W��S	 �� w�  �>��> �"	 �� �"	

08/87 .:�  
TAW=69.67×100/80=87.08  
Total available soil moisture(FC-WP)=87.08mm/meter 

Maximum in infiltration rate=172.3(mm/day)  
Maximum rooting depth=80(centimetrs) 

TAM=(1-F.M/FC-PWP)*100 

F.M ���) i�� A5. �� ->4^� =2012( 

Initial soil moisture depletion(TAM%)=62%  
Initial avalible soil moisture =14.8 

�b�	 ?�;U \�Y�  �;]W� :A	�� �:	 
b�c E	� �

A;#��"� \�Y�  �;]W� E	FGH 
YB� \�Y�  �;]W� �E	IJH 

) �:b �� �C4	 
U:���> 4 ec�� d��� �> .-�� ?:	K (

 ��K�> �:	 �9.4�� :;<4�  (
YB� \�Y�  �;]W�) 
�;�B�  

 .:� 9W��S	 :;<4�a  b  �> 
ac !4;��U� sc N� ��

�S	 �:	 
YB� \�Y�  �;]W�  
YB� :;<4� �� ?��@"�� 9W�

.-�� ?:�  

Y=1.69E	IJH+257.91 9.4�� :;<4� ��K�> �:	 
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!��C4- ��#��� ���� ����  �� ����� ������ � 	9�WM"�� T"�X � 	�&� � >�/-��E 0�C�� Y��� � ��(Z�  

:;<4� ��K�> (kg/ha) E	K 
 

E	) 
 

E	� 
 

Kc 

 

��g��� 3��u �C4	 
U:���> )?:� 7�;U ?��:�� :;<4�kg/ha( ��� 

89/389 1/78 95/368 07/1501 25/0 21/0 3/160 400 83-82  

49/384 9/74 45/372 69/1487 25/0 20/0 8/157 400 84-83  

72/364 20/63 73/383 7/1451 26/0 16/0 1/153 340 85-84  

85/370 83/66 52/384 08/1520 28/0 17/0 04/182 370 86-85  

18/362 7/61 2/381 13/1367 29/0 16/0 4/132 350 87-86  

26/368 3/65 4/385 5/1324 31/0 17/0 5/128 370 88-87  

1/357 7/58 6/388 71/1254 31/0 15/0 1/18 350 89-88  

017/326 3/40 1/399 1/1283 29/0 10/0 102 350 90-89  

126/370 4/66 7/386 07/1501 29/0 17/0 1/137 355 91-90  

45/405 3/87 2/367 6/1321 28/0 24/0 3/134 415 92-91  

90/369 27/66 78/381 36/1382 28/0 15/0 6/130 370 H;g��;	 
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5  6.(  
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��� 
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�:b) -�� ��:R	 H�� �� �"U�P> �� 7�#	 �� ��� 4(.  

  

 !��C5-  ����� ��9 ^I�� _'# �� ������� ��9 !�� �/"�:���#��� ���� ���� ��  

 �� ?��@"�� �"	����

�:	  

 :;<4� H;g��;	

 
YB�92-

82)kg/ha(  

 :;<4� H;g��;	

7��K�>92-

82)kg/ha(  

 3��u

)H;;W��+( 

 f��S��

(%)
W#�  

 L�Y>�	 H;g��;	 9���

)�acRMSE(  

 7�ac H;g��;	

)
W���MBE(  

 7�ac

)���:��"��SEOE(  

9�x�� 
U:���>  367  378  65/0  25/3  83/37  58/1  27/8  

H;�;� 
U:���>  367  3/374  77/0  65/2  45/37  43/1  96/9  

-��W���� 
U:���>  367  371  83/0  83/1  87/23  92/0  28/6  

\�Y�  �;]W�  367  9/369  82/0  79/1  85/21  98/0  71/5  

  

  

  

y = 590.03x + 267.1
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!��C6- ��#��� ���� ���� �� ����� ^I�� _'# �� �9 !�� ��aW��� 

 �� ?��@"�� �"	����

�:	  

 7:O> 9W��

�:	  

��;"	� ��b   3��u

)H;;W��+( 

(%)
W#� f��S��   L�Y>�	 H;g��;	 9���

)�acRMSE(  

 7�ac H;g��;	

)
W���MBE(  

 7�ac

)���:��"��SEOE(  

\�Y�  �;]W�  1  7  2  1  1  2  1  

-��W���� 
U:���>  2  8  1  2  2  1  2  

H;�;� 
U:���>  3  17  3  3  4  3  4  

9�x�� 
U:���>  4  18  4  4  3  4  3  

 LB�:���3 �b��- �  

"#;�4E� �� 9.4�� :;<4�� A	�4� �� �CD"	 
Y��	 7��


	 (...  
.��U4�4� �v�c ��;�B�) ?:�� �;Z  (���) ?:�� .:��>

�"#;�4E� H�� �� -��� -���:	 7��> H���>�O> e;]�� ���

-�� 9> ?��� .-�� 7��u A	�4� H�� !��E �:b  �� ?:	K

?��:��7�;U 9E ��� !��� 9Y<�a	 ��4	 9RaO	 �� 
��:;	 7��

   
��;U i�4� -;@;E  -;�E �� 7���� ��"W#� L��;;[�

 H�� A;<� �j��"� 9> 9b4� �> ���� �4b �4Eo	 9RaO	 :;<4�

 �9Y<�a	��4	 9RaO	 
��;U i�4�  :;<4� �� L����4�


	 
U:���> ��� 9> ��� L��;;[�;	 .:��> i�4� M��> !�P

��� ��  ?��� ���B �;CD� -S� �� !K ��=���  
��;U 7��

 i�4� i��E .-�� 9".�� i��E :;<4� !�P;	 N�c

 M��PU 7���� H;RRS	 s�4� 
U:���> �C� �� :;<4�  
��;U

-�� ?:� )1 �6  8.(  �� ?:��E8 L�R;RS� j��"� �> Q>�a	

� N� 
U:���> �4W�E P;� 9Y<�a	 ��4	 9RaO	 A	�

 ����  �4� 
	 J4#S	 9.4�� :;<4�  :�� ?:OOE�:S	

 !�P;	  -#;� 
U:���> �> 3��O"	 \�Y�  �;]W� !�P;	

 
g"#W�� !�P;	  -�� M��> �� �"�;> 
�;c \�Y�  �;]W�

 
YB� \�Y�  �;]W� !�P;	 �> 9.4�� :;<4� H;> 7���� ��"W#�

a	 ��4	 ����	 �� 9E ��� !��� j��"� .-��� �4b �� �9Y<�

���9�4�� 7�� ��~� �;T� 
�;�B� A	�4� �T� �� �7����>

 �4b 
��:O  L��;;[� ��> -���  
>�".K L���� �
��	�

 !K 
�5.  9����	 ���4�  9�x�� 
U:���> !�P;	 
< ���:�

 s>�� 
���> .-�� !��4� �� �g�� ��� 9> 
<�� ��

�O��4� 7���"	���� !�;	 �� ��� !��� 
g"#W�� M��> �
�

 ����� 9Y<�a	 ��4	 ����	 :;<4� �> �� 
g"#W�� H��"�;>

 :;<4� �> ��� 
^ �� 
U:���> iOE���  AE !�P;	 H;O���

 
r��"� H;O  .-�� ��oU�;C�� 9Y<�a	 ��4	 !���;U 9.4��

 ) -�� ?:� M��PU P;� !��g�� L�R;RS� ��4  6 9Y<�a	 .(

3��O	?�� H;> !4;��U� s>�� H��� 7�� �> M��> X�"]	

 ��4	 A	�4� H;> �� 9E ��� !��� 9�x�� 9.4�� :;<4� AE

) -��W���� 
U:���> �Q;RS� H�� �� 
���>97/0=N+ (

 
���>  H;O��� .:���� !��� �� 9�x��:;<4� ��K�> H��"�>

 v��4]�4c !���;U 9.4�� :;<4� H;> !4;��U� s>��

 dmEI �II   III  ��� !��� M��> A	�4� �> 
U:���>

) -��W����83/0=N+ dmE !���;U :;<4� ��K�> H��"�> (

I 
	 !��� ��) i�� A5. 
U:���> .:��66/0=N+ �� (

 dmE !���;U 9.4�� :;<4� �T� �� �� ��K�> H��"�> 9RaO	
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	 !��� -�b �4"E�. H��"�> H;�;� 
U:���>  :��
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I III 9�4> !���;U �� �T� ��4	 ����	 �� �4b4	 :O   7�

�;T� 9<�� Artemisia aucheri�Artemisia 

sieberi�Astragalus myriacanthus�Hertia angustifolia   

 �9"��� 9RaO	 :;<4� �� 
U�P> ��� !���;U H��  ?�4> ... 

9�4U H�� :;<4� �> H;�;� 
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 ?�� �� P;���  i��9�4U �> �CG	 
���> 7�� 
@�� 7��

 dmE  II �;T�Stipa barbata  Stachsys inflata  .:O"#�

!���=��  
��#_�  Q;RS� H�� j��"� �> QWaO	 )2007(  

 !���=��  
��<�:W�)2011 ( A5. M��> �4c L�R;RS� ��

9> �� i�� 
.�Y	 
@�� !���;U :�� 
�h� �;["	 !�4O�

M��> �� 
��� ->4^� ?��4�� .:���E9> ���> A5. 7�� �4^

?�;c8 v�c pa� �� -B4	 9> 84@� �� AWB  ?:� Q��


	 �;]W� -��� 9> �v�c �"#;� ��O� !�;	 H�� �� .:�4�
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M��>9> �i�� A5.  7���> 7�� 9�o[� 
�h� �WO	 !�4O�

!K L�:;<4� �� 7�CG	 iR� �
Sa� ->4^� :O��4c ��

���9�4U :;<4� 
g"#W�� A;<� H;O��� .- dmE 7�� II 

M��> �>
	 �� !�"#	�  P;��� �45. �� 
c�> 7�� ����. !�4�

 :��#	 s���� �� !���;U H�� �:r	 7����oZ !�=	� !:�

 ��4	 s���� H�� �� .��E �E8 �45. H�� �� �4b4	 
">4^�

 i�� A5. �� �� ?�;U :�� �9��� �� ?�;c8 H�u 
��oZ

Y>
	 -�4R� ::OE )4 
>K ���Y� L�W��S	 �� Ah�_ j��"� .(

 \�Y�  �;]W� !�P;	 9E ��� !��� 9Y<�a	 ��4	 9RaO	 ��

 !��� H��  �4> 
�5. M��> �� �"�;> :�� A5. �� 
YB�


	?�;c8 ->4^� �� ?�;U :��Q.� �� ?:� 
=;"�~ 7��

?��> H��"�;> �v�c9> �� 7����> �4W�E ��gO� �� ?��

> ��~� N� !�4O� 9> !�4� 
	 !K ��  -�� ?�4�� 
U:���

9> .��> ��� v�c 
">4^� �� v�c 
">4^� !m;> 
���W�
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U:���> �� �CD"	 :�� A5.
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YB� \�Y�  �;]W�

 H��
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