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:�J� %��4 .�	 �6 �K�'8� ��� 1���/�� 8��2�- ���8  ��&8�� �� -#� >�,�M  ��	�',�� 	��)�� �I . NO3�  13���/�� �&8 3��  3��  � �3�  (�3�  G	�3� 
P.�I Q�. �	 G) 1���/��� �<,�'� 	�4�� .P.�I Q�. �� G������M	 �R A�S9�, 	��<, ����� G) �	 �M�� �&8�� �%� � �	 >&,��  �&�3� �

� ���� :�	 %��� �,) .1���/�� %��� ��,) � �+�* >�, &?�� ����� � ��;, 1���/�C  �%� �� �� �	�
�� �  >�3, �4� 3�6@�  �'3��<,  3,� 		�34 . 3�6 
HT�. �� �	�� A��
8 �	 U�� �'��<, � �VI A��
�, %�����, .����W �6 �"��F, G��� 		 �� 1���/�� �&8�� ��  ��� 	�VC#D D���6  HT�3. 	�	 .

EF� �,���% D���6 ���, �6 HT�. %� .�� �	�
�� � �	 U�� P9�, �I �� EF�  �3,���% �	  73CX  �32� �3M  � 3��  � Y�3�  %3� . �3��7 
9�8�P Z��� ��4���&  ���6 1���/�� �&8�� ��  �� 	�VC#D ��M��, ���I �[�  �>�, &?�� ��V� %�� � � >&,���M  ��&��  �� ���� :�	 �	  �'3��<, 

P.�I Q�. �	�
�� ��I �� 8�8��7 7383/0 � 7850/0 � ��,�  ��� >�, �4��6@� ��V� ����4 ��I �� 8�8��7 7385/0 � 7775/0 %��� �,) .�6 ���6 
�",  �%� �� /1����� �&8�� ��  �� 	�VC#D ��M��, ��I �	  �@�1'#M ��", ��	 �,���I�� � �������6 %[	 �M �	  >�3,  �3� � 3#98�6  13���/�� 
�&8�� ���� ���[ >&'[ %� .�����	 C,&D ��� bD�� ���� ���7 9�8�P ,���&I ��� b<� �I.  
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���� "#$�% � 6���Y��  EF3�  �M	�����3�  � 4�3����  b3D�� 

���;8  ������ ��  �	&, cX  ��	�4��� %� � %<8  �3I�Z  ��3��2 
�	 �$  ���� ,��6 �&���� 	��<, ����� �%� ���� EF� ��� %�� 
X�6V#,� %� .c� V�  �� �� �3M  � �3��� �&8 3�� �	  �32�  �EF3� 

����I  ����d�% �&8�� �M ,��6 � (�9��  ����3���  73����,  �3�  3�6 
��d�% �&8�� %� .��  ���	���  ��� �6 �H�M �����  �#�  � 73���8 

� "8��6 1���/�� �&8�� ��  ���VM� '���,  �,��I�� .N/ �  3��", �
��e�1 �� 3���  ��� 3
  � 73���8  3��  � Z3�&8  &?�3� �	  >�3� 1976� 

������������������������������������������������������������
1 � 2- �&J��	  ��  �I� ����I� �    �������. ���4 �����	     �������3� ��V��	

	����I ��@��	  
3-��V��	 �() �����, ���4 ���	��� 	����I ��@��	 ��������   

*)->&l1, ���1�&� :                             Email: jgivi@yahoo.com(�

�A��� ��V� 4 3��  �U�� �3M  ��� 3���  � 3#�  � 73���8  3��  �� 3�� 
0�12 �I � �6 �, �	�C  ���  ��34��  � �&O#3��:& �3M  � >�3� �3M �

1987� 1989� 1993 ,��I��) 22 .(	��)�� ,�G� �&8��  >&S3<,  �3� 
	&. �� C[��e  o&3�  Q�3. � � 3�e�1  �3,����  � @�13�  ��	�	  3V�  �� 

�2�, Cp  ������  �#�  �7���8 ��  �(�1<� ,�)�� �� �� 0�� 
G) ,�G&8 �����  ���  � q3C�9, �  �3�  �3V���@ �;, 3��1  	�3�) 7 .(

#98�6 1���/�� ���8�- �,�4  ���&8�� �� �	�
�� �  >�3, �3M  � &?�3� � 
�4��6@� G�V, "8��6 ,�G� �&8�� P��. ��%1  �	&38  �3�  �	�
�3� � 

A�DT+ K&��, �� C[�e � 4��� � eM�� ,����	 .�6 >�, ��3M  �3I� 
�&;��� >&S<, � 'I�����  �,��#���� � �� 8��'D��  �3�  '3I�� ��3� �
!#J8 �	�, -�. %<8 �I�Z (&CF, � �=� () � 	&, cX  ��� �	 

<,�Z�M  ���D  �� �A��) ����#��M � qCD�M � ��3M  3,� �3��	�/ .�	 
�6 �I��Z �I� 4��� ���8 %<8 R�8�� �,&D C[�#  �� ����&r&�  �4��� 
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,��I��. >�, �4��6@� �� -� >�, ��V,�,�� %� �	  >�3� 1982 
 Z3�&8 G� 6�&3� �  G��3V#M ��33I&�  ��3I � �	  >�3� 1989 33�&���C 

O����� �?� � ��8�E 	�4��) 12 .(��G� �I� �	 �6 �>�,  �3�  0�3� 
����M��  �>���� ����� G) =��� �)�#��T�G& CO2 � N
�8 �  R�38�� 
�I�Z <,�F� ,��I�� .>�, �4��6@� �&8 3�� � �	  EF3�  ���13���/ 
'I�����  �,����) 12.( ����&�� /&���  �)s�8 �I&/ (��',  ��'��<, 
�&8�� �	�, -�. ,��I�� .�6 ,�G�  �3�  r�3�  � �3��8  � (c3$  ��3I 

Z�&8 ������� /&���  ��� !��8   	�3;,��  �"3I 	���  ��  EF3�  t�3� 
4��� �%� @�1�  �	�	 .��;,  �� M&��� 3�A�� �3M  ��&8 3��  ��3I �	 

�$�G� �����&�� ��  ����@�  ���%1 �	&8 	&$&, �	�
�� ,���&I � 
���� M&����A���M  �3�  �	�3,  -�3.  ��#�.�3�  � �3'8��  3,� �3�	�4 .

��;,  �� �6 �	�, �-�. ��  �+�3.  N
�38  �3�  ��3M  3,�	�� . �	�3, 
-�. �&8�� ��	 ��6 :���M �qC�9, 4��� �&8�! ,��4		) 13 .(  
u�6�) 18 (,�G� �&8�� � 7���8 o��,  �3;F�,  /�3���  �',� 3�� � 

��  ��� >&S<, �A�B G	�@����) � G��� �� �	�
�� � � 3�e�1  &?�3� 
�����  �	&#� .����W �"��F, G��� 		 �� �� eX� 	&$� @�1'#M  �� 3�	� 

��6 	�VC#D 	��)�� ��I � 	�VC#D "[��� HT�. ��6 G) �	 �",�	� 
%� �� �6 HT�. K&��, �� v&F� qC�9, �,���% ��  � %3� .

8��1,  �� ��� �T$  �)10 ( �3"��F,  � %3<8  G&3�D "8 �3�6  73���8 
��  �� 1���/�� �&8�� :��4 �	  *+�3�,  �&3I  G��3�  G��13C4  :�3J� 
��		 .1���/�� �&8�� ��  ��	 �6 *+��,  �3�  �3� U��  &?�3�  %3��� 
��,) �	 %��2�M  �C�9,q �&I�� � 1203 ��:�4&C �8 7482 ��:�4&C 

�	 ���VM 	��)�� 	�4�� .H�I) 16 (1���/�� �&8��  �3;F�,  � !3[� �	 
>�#I G�x,	 �	  G��3�  G��#3� �  �3�  �	�
�3� � � 3�e�1  A�3DT+ 
��x$��  ���� ��',  �U�� &?�� ��  �%I�� :��4 "8��6 	�� . 13���/�� 

�&8�� ,��6 �	 �6 �;F�, ��6 38 � 4000 �� :�4&3C �	  ��3�VM x�, 3�� 
	&� .�/��6 G	&� 1���/�� �&8�� ,��6 �	 .��  ��M�2�  ���;� �� %CD 

	��<,�% �&I  �� C[�?� 3�%  P�9�38 �		  �3I . 3�y#M�6  13���/�� 
�&8�� �6 �;F�, ��  �%I�� &$ Z�&8 H�I �  G��3V#M) 17 ( 3��6 

353 � 5278 ��:�4&C �	 ���VM x�,��  	&3� . ���3�  ��  ��3V#MG) 5 (
1���/�� �&8�� ��[���xu �	 ���&.T G����� � �� U�� &?��� 68 68 �	 

���VM 	��)�� � U��4 ��	�� �� ��6 P.�I ��  ��'��<, ��I  �3� 
U�� ��,��/�- �  	�3VC#D  3D����6  @�13'#M  � �&3.  � 	&3$� 	�	. 
<8��  �� G��V#M) 6 (7���8 ��  �%I	 �����,�� �  �3�  � %�3� 
A�B "8��6 �  13���/�� �&8 3��  3�6  3��  ��  3#98�6  �3�	� . �z��32 
1���/�� �&8�� �� �	�
�� � >�, &?�� ��  �4��� �&�c, 7907 �� :�4&3C 

�	 ���VM �'��<, 	�4�� .�z��2 1���/�� �&8�� �'��<,  ���3I  13���� 
	���- �� ,�@���6 	�VC#D D���6) 7500 �� :�4&3C �	  ��3�VM ( 	&3�. 

D���G� � ���T$�  �)4( 7���8 #�  ���  �� 1���/�� �&8�� :��4 �	 
Q�.�M  � �&3I  %3I	  G��3����)  G��3�  0��3� (� "8 �3�6  �3�	�� .
1���/�� �&8�� :��4 �	 �;F�, �� U�� &?�� 5950 ��:�4&C "8��6  �3I 

� 	�VC#D D���6  � 4200 ��:�4&C �8 650 ��:�4&C x�,��  	&3� . �3��) 
U��4 ��	�� �� �M�� 	�VC#D %C"� ��<,	�%�M  �qC�9,  3,��6 

� '[�� ��;, �-M) "���% �VM��� �&I�� C[�?��% � -'�  G	&3� 
%��� Q�. ,��I�� .  

�8G&�� �	 7��X �A�"��F,  3/���� 3�  � 13���/�� �&8 3��  {���3p  �3� 
�	�
�� � >�, &?�� :�J� ��I %� .>�, �4��6@�  �139��6  ��3� �	 

>�� 1383 Z�&8 �&�  ��	�,�,?  ��� � '3I�� 3��� �)��� �3�  �3I� � 
/�����  ��&8�� �� e[� :��4 �	 Z��I ��8 ���&+� � Gr�����  ��3V� 

%��) 13 .(  
��[�.  �)2 (��  �	��)�� �&8�� 1���/�� :��4 �	  �3;F�,  A�3���M 

���, � >�, &?�� � �4��6@� �	�
�� 	�� .����W �p�2 � �6  �3"��F, 
G��� 		 �� 	��)�� �&8�� 1���/�� Z�&8  >�3, �4� 3��6@�  �3�#� � � 

�+�* >�, �&?�� ����� �  ��3;,  	�3VC#D  3D���6  %3� . 3��6  ��3;, 
	�VC#D D���6 � �&8�� 	��)�� ��I �[�  ��� � >�, �4��6@� �	�
�� 

��I @�1'#M ������ �	&$� %I	)  82/0=R2.(  
A�B ��&CD  ��� �	�� 6�I	 U�� cX  ��� +�q {��'1� �	��14 

��4���  ��� I��Z A��
�, () �  &3M��� �	  v&F3�  3���"  � %�3� 
,�		�4 .�����6 �I�Z () � &M  ����  ��&8�� �A�B  *+�3�, �� �3#-

-�. �� G��1,��M  �>��", %�) 3.( �� �$&8  �3�  �M�3� �&8 3�A� 
��&CD  �� !���, cX  �� 	�&3,  H�S3, :	 � + 3��& �  �3=�  �3� � �3V� 
G��� ���u>�<, � �9���� � �V  �� 7F[M�  ����O,	  ��&�� �%� 

�	 �I�Z e��)  �>���M  �.��� ����I  ����  ��"�1, %�$ %I�� 
��&CD �	 �6 G��� ����A 	�	 .CD�eX�  %�3� A�B  �3�&CD  ��	 
%I	 �	����I �&�M �����  ��	 	�&, 7���8 ��  ��6  %3I	  %3�$ 

%I�� �6 >&S<, A�&p ����@� � 1���/�� �&8�� G)  	��)�3�  ���3� 
%� .H�M � �6 ;<8��* #98�6  13���/�� �&8 3�� A�B  �3�&CD� �	 

��  �%I	 	����I �� U���M  �&?�� � �4��6@�  �  3����  � �3;� 
�,���% D���6 �	 ,�G� �&8�� �6 >&S<, �	&� %� .  

  
 ���� 	 �	�
�  

��  �	�&, �"��F, �,�I W�/ �"F[ ,��6 �$ � eM �� �	 �VI 
1 �� ���#I �M  �1 8� 5 G��� �		 ��I��� ��6 }�D�M  ���x$ 3�?� �

32 �$�	 � 15 [	��; � 32 �$�	 � 19 [	� �3;  ��#3I  ��  >&3+  �3M �
��x$�?�  �50 �$�	 � 53 [	� �3; � 50  �3$�	 � 58 [	� �3;  [�3I  ��	 
(&�$ [�I �	����I �	 G��� >�<,���u � �9���� ���[ ����4��.  
�6 �;F�, �	 �2� ������4&  �%I	 ��)��  ���,	  � !3[�  ��3I 
%� .C[�e �;F�, �� 0�� �;'+���  ���r�',) ���#-�. 	��  3,�-
�I�� .Z�&�, 4�����  ��������� 5/321 ,�C����, Z�&�, �,	  ��������� 

Z�&�, �[�2 �,	 � Z�&�, �z��2 �,	 �� 8�8�7 8/11� 4/3 � 2/20 
�$�	 1C��0& %�.  
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Z33�&�, 55 ���33� A�33DT+ 33���I&M �,�33;F� � 33���@�1 
���I&M  �	����I �� 	�����V�6 ���@�1  �3�  �3;F�,  	�&3,  �3"��F, 

%� ,~8�6 	�4�� .�"�  �� A�S9�, 4��� �z, P.�I EF� �t�� 
�p�	 %�&+� � ���7 %I	�� �	 �,�)���@� ���� 4�� ��I .    

�	 6� �*�;<8 A�"��F, S
8�C  �Q�. �	 �;F�, :�J� %��4 .�	 
�6 �K�'8� I��7  �13/  ��  �3�C�� �3M  � �-3u&�  "3���% �� �3��� 

���4���� G�#�.�� �Q�. �p�	 ��� � �@������   *3#D  Q�3. � 
�"�  �	��@ � A�S9�, Q�. �� :�@�M ��8�E ���/��  Q�3.  	�&3, 

�"��F, ��[ %��4 .�%��� ��;,  A�3���� 13C��e  �>	�3",  ��3;,  ��34 
���� �Q�. �&I  �� C[�?��% � �"�  �	��@ � A�S9�,  Q�3. �	 

�M -� � �M�2�  �Q�. �� U���M  �	������ �,�) 3�M�@�  � ���3� 
4��  ��I. �	 EF� ��� ��  �14  �32�  �Q�3.  3"#${�  �3�  %"3�� 34 

����VM �	 �;F�, ����I  ���I .�) 3���  � �3;F�,  	�&3,  �3"��F, �  o&3� 
��e�1 �)��� ����� �%�.  

�	 �C2�, ��"� A�S9�, ����4��  ���I �&� �� ��M���  ����� �
A�B ��&CD  �)�� X�� � �����M  �C[�#� (�� Z�&8 4 3�&  �)8(� 8� 3�� 
��I %� %;��F, � ��1� �� ,�G�  	��3<,��  � �3�  3�6  A�S39�, 

��  �A�B �	�J ,������ ��  �3M  :�3� �  A�S39�,  �3$�	  '3���8 �
��S�. �		 �I .�� �	�
�� � �6 A�$�	 �7���8 �� -#� Z��� 1 

)>&,�� ��&�� (� 2) >&,�� ���� :�	(� P.�I Q�. (SI) �'��<, 
	�4��:   

)1  (                                  .....
100100

����
CBASI  

)2(                 .....
100100100min �����
CBARSI  

�	 �6 Z��� A� B � C �....� A�$�	 7���8 ��S�. �		  ��3I  �3� 
�M -� � �S9�,�M  �Q�. � Rmin�  �3$�	 �8 73��  �[�32  %3�. 

P.�I Q�.  NV"�3,  ��3���  	��3<,�% �3M  � �Q�3.  ��4&3/&8  �� 
�VM� �%�.  
��  ��'��<, 1���/��  �3��8�- �3,�4  ���&8 3�� A�B  �3�&CD  ��	 

�� �	�&, ��"��F, � �	 >�, &?�� � �4��6@� v��� ��� �	�
�� �I:  
>�, &?��:  �� 0�� >�, &?��) 23(� 	�&, ��� ����4 3��  ��  3��  �'3��<, 

	�4��:  

  

   
��� 1- ������ ���� ����� ���
��) �
�! 1 
" 5 (�� #�$% �&� ��&�&'�  
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1- ���7 N
�8 :��   ��'��<, �6 ���7 �  �3F�� 3  �	�
�3� 
�I:  

)3 (            )001.00019.0044.0( 2
30 ttCCt ���   

�	 �6 ��F�� Ct� ���7 �N
�8 C30� ��  �4� G�3M� X� �:&3@�� 
0108/0� � t� 33�&�,Z 33$�	� A��332 �	 >&33+ 33���V �33I�)  (0C 

,��I��.   
2- �z��2 %D�� �&8�� P��.�� ��%1 �	&8 :��  ��'��<,  3�6 

x�,��� Z��� 4 � 5 ��V� %��:   
)4(      � � � � )005.01.(1002.01. ybcfybofbgm ���������  
)5       (                                  5)20( ��� Pmy  

�	 �6 �Z��� bgm�  �z��32  %D�3� �&8 3��  P��3.�� � 3�%1  �	&38 
)��:�4&C �	 ���VM �	 %D��(� f� �9�  �� ��� �� G�#�) ��  ��%� 

bo� �z��2 %D�� �&8��  P��3.�� � 3�%1  �	&38 �	  �3M���  � �3�  � )
��:�4&C �	 ���VM �	 ���(� bc� �z��2 %D�� �&8��  P��3.�� � 3�%1 

�	&8 �	 �M���  �����)  � )�� :�4&3C �	  ��3�VM �	 ���( � Pm�  %D�3� 
�z��2 &�� ����) ��:�4&C CH2O �	 ���VM �	 %D�� (,��I�� .  
3- 1���/�� 8��2�-���8 ��&8��� � �F�� 6 %��� �,) :  

)6 (     � �	 
CtLHiKLAIbgmY 25.0/1/36.0 ����  
�	 �6 ��F�� Y� 1���/�� 8��2�-���8  ��&8 3��  >&S3<,) �� :�4&3C 

G�� -�. �	 ���VM(� KLAI� %'1� �z��2 %D�� �&8 3��  3.��P�� 
��%1 �	&8 �[�  ��� P.�I EF�  t�3� X 3�� � 5  �	&3�  %'13�  �3� 

�[�  ��� 5 ��I�� Hi� P.�I %I	�� � L� >&+  3���V  �3I�) ��� (
,��I��.  

*�� $+�	�,.$: ��  �#98�6 1���/�� �&8 3�� A�B  �3�&CD  ��	 
��  �	�&, ��"��F, �� 0�� >�, �4� 3�6@�) 12� 13 � 23(�  	�&3, 

��� ����4�� �� �� �'��<, 	�4��:  
1- �		�M  �() � &M  ��� A�DT+ ��x$���� : A�3DT+ () � 

&M  ���� G&�D e�,�8�6 �9� A�DT+ 	���  ���  � �3$  � >�3, 
,��I�� .�[�2 A�DT+ 	�&, ���� ��  ��$  ��>�, �$�	  A��32-

�M  ��[�2 � �z��2  ��3���� ���  >�3� �  %3�&+�  '13�  � 3,� �3I�� .
�;8�{�' �	 :�#8 ���@�1�M  ����I&M�� A�DT+ �$�	 A��2  	&3$&, 

�%� �, !�"�8 �	 1����  �� �6 ���@�1�M ����4 3��  � 3#�� 	&3I .
�,���� �6 C��[�% � 	�	 �� �	 A�&p 	&'� A�DT+ �!�"�8 �	 -� 

��� �,���� ���4�$ �� -#� A�DT+ �$�	 A��2 �[�2 �  ��z��32 
��� �>�� }�D ��x$��  ����;F�,  A�D�3�  ��3��)  ��  o�3
8�  Z3�&�, 

�;F�, %'1� �� &?r���� ��,) !�"�8 ����� � 'I�����  ��#��� . Z3��� 
	�&, �	�
�� �	 �6 �9� �  �3���W ;<8� A�3;  63�) �  G��3V#M) 14 (

����4 ��I %�.  
2- �2�, &#� 4�M�� :&#� 4�M�  ��	 ;2�%;  &3;8�#  � %3�  �3� 

��G� ����� 2�,� qC�9, ���V �,�� �I�  4 3���  %3� .U�� �3M �


C�9,  ���  �>�, G	�� �2�, &#� �	 AY�;, � %�� ,�	&I  �3� �	 
���) &#� � �� �VI "��8  �� >&+ ��� � �$�	 A��2 ��[ �		�� . �3, 

�$�	 �A��2 {�p&S. �	 *+��, C[� 3#  � �>�3�",  e3�, �38�6  �3,�D 
<,�F  ��R&, �� %D�� &#� (&1<, ,�	&I) 3 � 12 .(�	 	�&, 7CX 

AY&S<, D�� � �-����� �C2�, &#�1 � ,�G&8  �3�  7132 x�, 3�� 
G��� �2�  ��"8�q 	��  �3� �	  �3C2�,  �'3�  G�3I 4� ��3yM� �	 �
��;, ��
p �	 �4M	  ���;, 1 � �	 ���4�  ��	  ���;, 2 ,��I�� .

�C2�, &#� �� >�@��4��  ��  %D�3�  &3#�  �3�  	&3.  "��38  ��  �3$�	 
A��2 Z�&�, ����� %� �'��<, ��I %�) �F�� 7 : (  

)7 (     

�
�
�
�

�

��
�
�
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(
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TTTTT
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TTTTT
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opt
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baseopt
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�	 �6 ��F��) day/1 (DVR�  %D�3�  �&3#�) C° (T� Tbase � Tmax� 
�� 8�8�7 �$�	 A��2 Z�&�, ������ �[�2 � �z��2 �$�	  38��2 �
�� �	 G) DVR �
p �%� Topt� �$�	 8��2  ��� �	 G) %D�� &#� 

������  %3� �) day/1 (DVRmax�  �z��32  %D�3�  &3#�  3,� �3I�� .
DVRmax� "��8  �� �C2�, &#� ,��I��  �3�  ��13�  �3� ��� �3� �  �3�&4 

4�M�  �A��
�,  %3� . 	�3;,��  �3M��,��/  �DVRmax� Tbase � Tmax� 
��  ������  ����@� 0�� 704 �� �	 �6 ;<8�* 	�&, �"��F, ��[ 

�%��4 �	 ��$> 1 �?� ��I %�) 15 � 19 .(  
  

*	�% 1- �
��/& 
�&0���
2 �DVRmax3 Tbase 	 Tmax �&4 ���	/�0 
6��.$ 7�&� 704) 15	 19(

DVRmax(1/day)
DVR<1DVR>1

Tbase (oC)Tmax (oC)

0314/0 0271/0 7 38 
  

3- N
�8 ���@�� :�9�  �� CH2O �&8 3��  ���3I  3+  ���� �3� 
N
�8 ���@�  ���  ��
2 	&, ��#�.��� 	&$&, �� H�S, ,���� .

�� 8��'D�� N
�8 ���@�  ������  �NVD ����&��  %3� . 3+  � 3�6 
����� 15 �8 30 �p�	 M&����A���M  ��&8�� ��I �	 >&+ ���	 �I� 
4�M�  �H�S, ��M&. �I) 22 .(�	 ��,	 	��<,  ��  �3$�	  A��32 
)5 �8 C° 30(� �F�� �$�	 A��2 � N
�8 �#�  ��%� � �� �  � �3M 

C° 10 ���� �,	 �8Y�� � Teff� �M���  ��3�@�  �2  �3���  3,� 	&3I 
)13 .(�� �6 0�� Teff) ���7 K&��,  �3�  R�38��  �3$�	  A��32  �3� 

N
�8 ���@�� (*'+ �F�� 8 �"8�q ��I %�.  
)8       (                                   10/)(

10
TrefTav

eff QT ��  

������������������������������������������������������������
1 - Developing Stage 
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�	 �6 ���F Tav Z�&�, �$�	 A��2 &M) C°(�  Tref �$�	  A��32 
��',)  C° (� Q10 ���7 ���� N
�8 �� �  � �3M C° 10  �3��� 
�,	 ,���I�� .Q10 �� �N
�8 ���@��� ���� 2 %�) 12.(  

4- �)�#��T�G& P��.�� ����� :�	 �6 �>�, ����� ����&��  �3� 
A�&p ���4�$ >�, ���� �%� �VC� �z��2 ��d�%  ���3�&��  t�3� 
{T,�� �"�&8 �����  ��	 Y��  � /&��3�  � �3�  G&3�D  �3�',  � A�'3��<, 

�)�#��T�G& ��[ ����4 %� .� �J�)  ���� �z��2 ��d�%  ���3�&�� 
�� 6� � �$�	 A��2 x8��� ,����) 12� 13(� c� R�8��  3�6 �	  �3,�D 
�� A�&p �	 ���7 ���M�� ��  	&3.  "��38  ��  �3C2�,  &3#� �  �3$�	 

A��2 ���1M �� A�&p �F�� 9) 12(� >�#D ��I  %�.  
)9          (                          DVST CCAmxA ���max  

�	 �6 �F�� Amx � Amax� �� 8�8�7 �z��2 ��d�% ����&��  t�3� 
T,�� �"�&8 �����  ��	 Y��  �/&���  �� �z��2 ��d 3�%  ���3�&�� �	 

�I�Z 	&$&, � CT � CDVS �� 8�8�7 �M�&����  ����M��  K&3��,  �3� 
6� � �$�	 A��2 ,���I�� .>��$ 2 ���� x8��A� �	 ��,��/ .�� � 
�� ��6 �
p � -� x�,�� ���1M G��� ,��M	.  

  
*	�% 2- �
��/& �&�/> CT 	 CDVS �� �4
�� DVS 	 �%�� ?��&@ 

)12(  
�@&� ���0125/2

CT 
�$�	 A��2  

CDVS 

1  
0  
0 

1  
10  
1 

5/0  
25  
1 

0  
35  
0 

  
5- S3398�P�33M �433�M�� :�	 33�6 �>�33, S3398�P 	&33, �33� 
:�� �M  �qC�9, 4���  �3�  3����C  �3��7 S98 3�S  � ���3R  ��"8 3�q 
��I ��  �3�  	&3.  "��38  ��  �3C2�,  &3#�  >&S3<,  ���13M .�	  �>�3, 
S98�P +  ��	 �C2�, :�J� ,�	&I .�	 �C2�, �>� 	&, ��6 �9� 

&M  ��� �����M � �	 �C2�, �:�	 �9� S98�P �����  &3M  �� 3��6 
t����M �[���M � :�� .B���  ��&8�! ,�		�4 .�	 +  ��,���� ��3� �

��  �>�, �4���6@� ���'  �� !���, qC�9, #CD  �� � �+�* G&,�) 
� �F. � �;,��1 ����W �Cp�2  �3�  �3I�Z  3"[���  %3��� �	��) � 	�� 

>�, ,�	&I �8 S98�P 	&, � ��6 :�� �3M  � q3C�9,  �3�  A�&3p 
#� ��#��� �M	.  

6- N
�8 �I� :�9�  �� 	&, ����&��  �S98�P �����  �3�  �3M 
-� � �:�� �	 2�6  �3'8��  �3�  	&3,  ��#�.�3�  �G)  �:�3�  >&#�3, 

N
�8 �I� ,�	&I .��;, �6 �HT8 �� �$&8 �� , 3�@���6  3���  �� 3��� 
����&��  ���  ��&8�� �	�, -�. G) �:�� �	 >�, ��<� ��I  %3� .

	&, ����&��  �	�&, ���� ��  ��&8 3��  �32� G��  �3M  :�3� 4 3�M�  �� 
,� G&8 �� 0�� ��8�A�' I�#��  ��G) :�� � �	 �����J  ��3;,  	&3, 

����&��  �	�&, ���� ��  ��&8�� G) ��8�A�'  3I�#��  �� �'3��<,  	�3� .

	�;,�� 	������ ��  ��&8�� �2� G�� ����� t�� �  �[�3�  �3� 8�8 3�7 
444/1� 463/1 � 513/1  �2� ��� �M&����A�� ,��I�� .  

7- �&8�� �	�, -�. �	 :���M � ��GT  6��3� �	  �3� 4 3��� :�	 
2�6 'I������� G�� -�. :���M  � q3C�9,  �3�  >�3@��4 3��  �� 

%D�� �I� �M -� �  �3��)  3+  � :�34 �3M  � ��3,�  � �&3�,  � �'3��<, 
,� 	&I. �	 ��J� � U�� 	�D  ���� �8&� �$�	 4 1 ��  � >�3@��-
4��  ��	�
�� ��I %� .v�I C,��  �� �6 U�� �	  (�3�� " 	����3� 

U���M  �	�D  ��	 !���, ()") 11 (�	��) ��I  %3� . �3,����  �3� �
>���� %<p A�'��<, �	 ����  ��M :�4 ��,�  �'I�� ��3���  3��GT 
6��� � �	 �� ��e�1 4�M�  ��>��� ,��#��� .�� 8��'D  ���;, 6��� 

	&$&, �	 C��� :���M  �4 3�M�  ��	  �3M  ��3=<�  �3�  >�3@��  %D�3� 
P��. �)�#��T�G& �;,��1 ,�	&I . �3y���u  3��GT  ��3[��  ��3I�'� 
�,���� 'I�� ���  �� �,	 �	�� � �� /�:�x �7���, :�D �$  �<p�E 
�,���� � �� oT+ ����� ,������.  

N/ � <,��'� 1���/�� ���8�-8��2   ��&8�� � �+ 3�* �	  >�3, 
&?�� � �4���6@� 1���/�� �&8��  3��  ��  �3F�� 10  �'3��<, 	�4 3�� 

)23.(  
)10      (                                             SIYLPP ��  

�	 �6 ��F�� LPP2� 1���/�� �&8�� ,��6) ��:�4&C G�� �8 �	 ���VM(� 
Y� 1���/�� �,�4  �����8  ��&8 3�� )�� :�4&3C G��  �38 �	  ��3�VM( � SI  

P.�I Q�. ,��I�� .P.�I Q�. � Z��� 1 � 2 �� �$&8 �� ��V� 
�	 �'��<, 1���/�� ���8�-?�,�4  ��&8��� �M��,��/  �C[�#  �����, �,	 
� %D�� ����)  �	�&, �	�
�� ��[ ����4 �%� ��  �4&C$��  �� ��V8 
8��R~ ��c4 p&S.�A� C[�#�� � P.�I  Q�3.  �3�  �3$  � P.�3I 

,��6 �	�
�� 	�4�� .A��
8 P.�I  Q�3. �  P.�3I  3,��6 �	  3�6 
%� �� �	 �'��<, ���� �$�	 7���8 C[�#  �	�� #���	&I  3��  ��	 
,�	�� �&=�, ,�		�4) 23  .(  

P.�I  �3,���%3 (MI) �  13;8�e  	�3VC#D  ��M��3,  ��3I  �3� 
1���/�� �&8�� ,��6 %��� ,�)�� .��� �	  13���/�� �&8 3��  3,��6  �3� 
G�#M 1���/�� �&8�� 	��)�� ��I �%� �#M 	��<,�% �3M  �C[� 3#  �� 

,���  �>�#D ��I� �J� 	��<,�%  �3,���% . 	�3VC#D  ��M��3,  ��3I 
G�#M 	�VC#D o�� %� �� �	 EF� �D��, ����4��  � ��3I  %3� .
U�� ����4��  ����6 A�&p 	&�  �3� �	  ��3�u  H�3+  �3M ���/ 3�� 
�Q�. 4 AT/ 1 ��, "��,  �(�9�� �  	�3VC#D  >&S3<,  �3.	  �3M 
AT/ ����4��  ��I .NO� �  	�3VC#D 4  AT3/  �3�  � �3M ���/ 3�� 
Q�. Z�&�, 4��  ��#"� �,). ��  �"8��6 EF�  �3,���%4 (ML)� � 

>��$ 3 �	�
�� 	�4��) 9 .( �3��N �  G��3V#M) 23(� ", 3��� ?�3M  �� 
������������������������������������������������������������
1- Runge-Kutta Order 4 
2- Land Production Potential 
3- Management Index 
4- Management Level  



878     ����# �� � �	
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��� "8��6 v&F� qC�9, �,���%  �3?�  �	&3#� �3� . 3�6 ",� �3M�� �	 
>��$ 4 �=2T, ,���	�4 .�� 0�� �6 ",����M ���  EF3�  �3,���% 

�	 �;F�, 8�"��F,  �"8��6 � �� EF� �,����  ��� �  >��3$ 3  %3��� 
��,) �;,��1 �I .  

  
*	�% 3- ��4�� 4�, CD
� 	 E�6 ��/&/�) 9(  

CD
� ��/&/�) MI( E�6 ��/&/�) ML(
 < MI 75/0  Y�� 

50/0 > MI > 75/0 Z�&�, 
 > MI 50/0 ?�/�6 

  
,�G� ��'�D � %[	 U���M  � 	�&3,  ��	�
�3� � �+ 3�*  U��3� 
��4��G& F.  ���6 1���/�� �&8�� ,��6 � 	�VC#D ��M��, ��I 	�&, 
���� ���[ %��4.  

    

0!/F 	 GH4  

����W �"��F, A�S9�, ���� ����4����M  ��&. ����V �� 
I�#��  ��Q�.�M � �$�	 7���8 ���) �	 >��$ 5 �?� ��I %� . 3�6 

A�S9�, HT�. �2��  ���  �3V���@  �3���� . p&S3.�A� 4 3�M�  �� 
C[�#  �	�&, ���� ��  ��'��<, 1���/�� 8��2  �– ���8  �A�B ��&CD-
  ��)  ��	 >��$ 6 �=2T, ,�		�4 .�6 1���/�� �	 �;F�, ���I	� 

�� 712 G�� �8 4���) >��$ 7 (�� �	�� x8��� Q�� �	 �p�	 %�&+� 
4��� �	 �2��M  �qC�9, ���� �� U�� &?�� � �4��6@� �� 8�8 3��7 

33��6 14/101 � 10/114 � 33��6 42/97 � 90/109 6338 �	 ��33�VM 
#98�6 �	� �I .��&@��#M �� �=2T, ,��		�4  13���/��  38��2  �– 
���8  �A�B ��&CD  ��)  ��� � �+�* >�, &?�� %��� ,�) 3�� � 3���� 

� ��;, 1���/�C  � %3�  �3�  �3�  �	�
�3� �  >�3, �4� 3�6@�  �'3��<, 
,�		�4 . 3�6  HT�3.  �3� �	 3��  A��3
8 �	 U��  �'3��<,  �13���/ 

8��2�– ���8  ��&8�� �	 �M -� � �6 >�, �3M �  �V3I  A��3
�, G) 
%�����,.  
	�;,�� P.�I �Q�. �'��<, ��I &8Z� >&,���M  � �&�3�  �� 

���� :�	) ��  73�8�8  Z3��� 1 � 2 (�  �3�  �	�
�3� �  A�3$�	  73���8 
s���, �	 >��$ 5� 1���/�� �&8�� ����  3/���� 3�  � ��3I � �+ 3�* 
U���M  �&?�� � �4���6@� �&8�� ��M��,  ��3I)  	�3VC#D  3D���6 (� 

P.�I �,����% >��$�	 8 �?� ��I��  .  
1���/�� �&8�� ��  �)>��$ 8 (�	 �2��M  �qC�9,  3����  �3� 

U�� &?�� � �� �	�
�� � >&,��  �&�3���  3��6 04/69 � 71/86 �  �3� 
�	�
�� � >&,�� ���� :�	 ��6 34/79 � 42/92 68 �	 ���VM 	��)�� 

�I .�6 1���/��� �� U�� �4��6@� � �� �	�
�� �  >&3,��  �&�3��� 
��6 50/66 � 52/83 � �� �	�
�� � >&,�� � 3��� :�	  3��6 43/76 � 

01/89 68 �	 ���VM #98�6 �	� �I.  

  
*	�% 4- I��6 ��/&/0 �	 ����J �"��, ��$$� KL) 23(  

�/&/�� E�6 

� �
��� 

,�/
2 M6�0� N
4 
 A�"F[ %2�1,

6�,�
-u&�  

�V��, �	�. A�[� 7CX
-u&�  

�V��, �	�. A�[� 7CX
���� t  

�u��OV�
���,�� G��,-

��c4e�    Z�&�,  
)�S9I %.	�/��� �� :� %����	(

 	���  
)T� -#�%��	 }&D(

 H�S, o&�
 >&S<,	&.���S,>&S<, 	��, ���J8 U��� � ���S, 	&.���J8 U���

%�	 �� ��� 	���  
)	�, %����	 G��� (

 	���  
)	�, %����	 G���(

 e�  
)�, %����	 �� ��#M	 (

A��[ !���,���	 ��M��� �� ���	 ���A��&�2 ����� � ���	 ��M��� �� ���	 ��������V, {T,��
G������ ��	6���/Z�&�,Y��

�r&�&�V8 EF�  
����� � �	�
�� :�D ��C<, ��M

%�) � 	&� � �	�
�� ��)  ���
  A��C#D >�#D :�D �6�,� 6�Ic4

Q�. %d�
2

 �	�
������� � �	&� � �	�
�� ���I vTp ��M
 � A��) ��  ���#$ ����', ������ �2 � ��#�

 >�#D :�D � ��8��� 6�,� 6�Ic4 ��) �}�,
Q�. %d�
2 A��C#D

����� � �	�
�� �	�
�� ��M���'�M �,�I >&S<, �/ ��M
qCD � }�, � A��) �� ����', �	&� � ����� ��) ���M ��M

c@� K&C9, �,�I Q�. %d�
2 A��C#D >�#D �6�,� 6�I
Q�. �� �M��4 ����;� G	��

 �����	 G��, 
 �J���8 ���, ��

�;�;<8 �  
6���/Z�&�,  Y��  
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*	�% 5- ��.!
�, !O	 �	 �%�� >6
$" ?
PQR� ���� �	 S�PD�?
 T�U/� �	 ��V�
 �/W
D
�  

W
D �T
4  �� �U/&.$6  ����  X�Y� ?
$4&� 
*�
��  pH >��   �
� �@�	

�����  �T
4 7Z�   �%��
>6
$"  

 %
�V\@  

 �%��
>6
$"  dS/m 

 �%��
>6
$"  %   �%��

>6
$"  �����   �%��
>6
$"  %   �%��

>6
$"  
A-1CL5/97  62/715/91  234/192/96  56/1603/97  63/74/92  2-0  5/92  
B-1CL5/97  417/94  872/082/97  1777/96  71/78/90  2-0  5/92  
C-1  SiCL  5/97  92/557/92  785/004/98  5/1606/97  68/74/91  2-0  5/92  
D-1CL-SiCL5/97  395  783/005/98  5/1424/98  78/74/89  2-0  5/92  
E-1SiCL5/97  395  901/075/97  51/1606/97  80/789  2-0  5/92  
B-2SiCL5/97  65/92  13/118/97  16/1626/97  66/78/91  2-0  5/92  
F-1SiL5/97  35/1088/88  798/098  24/177/96  82/76/88  2-0  5/92  
B-3  C5/97  67/711/91  807/098/97  24/967/98  74/72/90  2-0  5/92  
G-1C5/97  417/94  811/098/97  95/1174/99  75/790  2-0  5/92  
H-1C  5/97  5/609/92  718/020/98  09/1017/99  82/76/88  2-0  5/92  
I-1SiC5/97  5/284/95  783/005/98  1011/99  91/78/86  2-0  5/92  
J-1  SiC5/97  5/284/95  038/141/97  3/811/98  86/78/87  2-0  5/92  
K-1SiC90  31/1108/88  910/073/97  8/1365/98  06/74/99  2-0  5/92  
L-1SiC5/97  12/34/94  884/079/97  24/1025/99  86/78/87  2-0  5/92  

  
*	�% 6- �
��/& ��J �^0��&
� ����� !�O
 �&4 ��_6
H� Y!
02�� R4
"�-`
�&+ ���"�� ?�a �T�J� �4L� �� ���� ����� ���
�� �� ��� 

�&�&'�  

� &�^0� ?
JZb� 

>&S<,A�B
�;'+����&�� ��� �8��2 ���� �=� � ����C4  ���4 � 4

�I� �V�� o��I15 		�. )56?�r (
�I� �V�� G���/2 ��, )24�',��O� (
 �I� �V�� >&+)���(112

 �I� �V�� A��2 �$�	 Z�&�,)ºC(  81/21
 �I� �V�� ����� A��2 �$�	 Z�&�,)ºC(88/25

����&�� �z��2 %D�� ��;,  60
 t�� EF� P.�I)m2/m2(85/4

%I	�� 7���  1
  

1���/�� �&8��  3��  � �3�  	�3VC#D  3D���6  HT�3. 		� . EF3� 
�,���% D���6 �;F�, ���, HT�. ��6  3�6 �	  	�3VC#D  %3� .�	 

�'��<, 1���/�� �&8�� ,���6 }�� �� �6 %� �� �,���% M���&@y 
	��<,��  ���  �	�VC#D �	�J #����� .�"�  � P.�3I  �3,���% 1 �	 

�=� ����4 ,�	&I .�6 �	 ��2�%1 �� �,���% o�� �	 	�VC#D � �� 
G�#M C#D	�V ��M��, ��I %� �;� 	�	 . ��38��  73���,��  �%�3� 
:�D ,�8�6 �� ![&, �	����M  �:�Y =��� �c� vTp ���I �	&� �:&#� 
:�D ����', ![&#� �� qCD�M  ����M %����, ZCX �)���  �� X��� "8��6 

����� EF� �,���% D���6 ,���I��) 7.(   
�F�� ��6 P.�I � EF�  �3,���%) 9 (�	  >��3$ 3  �3?�  ��3I 

%� .�� �	�
�� � �6 �F�� � �� ��V� G	�� P.�I  �3,����%  EF3� 
�,���% �	 �M�- �  �32� �3M  � 3��  � P9�3,  �3I)  >��3$ 9 .(
�,����  ��� �	 7CX �2��M  ���  �>�#D ,�	&I �	 EF� ?Y�� �

��[ 	�	 .0���� ",����M  ��?�  ��3I �	  >��3$ 4) 23 (� � �+ 3�* 
�8�� � V8#�� �,�����/ ���� %'1� �� ����  �EF� �,���%  3D���6 
�	 �;F�, 8�"��F,  �:�[ �I .����W  3�6  3����  � e3M  G��3� 		  �3� 

EF� �,���% �	 7CX �2��M ��� �Y�� %�.  
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*	�% 7- �4�b� 	 Y!
02�� "��&@�- R4
" ���"�� ?�a �T�J��3 �_6
H� ��� O� &b/c 	� �	� �`
T 	 $+�	�,.$ �&4 �
��@�	 �d0Q� ���� �

���$� ���� ���
��  

 �@�	
����� 

 ?�a �4�b�
�T�J��  
(%) 

�"��&@ ��Y!
02- �4�b� �S�� #
Y0@� 
4 �R4
"
�`
T �	� �4  

 )�
0�� �� ,"( 

� #
Y0@� 
4 �R4
" �"��&@ ��Y!
02 �4 �4�b� �S�
,.$�$+�	 �	�  

 )�
0�� �� ,"(  
A-155/7305/10326/99
B-155/7305/10326/99
C-155/7305/10326/99
D-1   55/7305/10326/99
E-155/7305/10326/99
B-255/7305/10326/99
F-155/7305/10326/99
B-37483/10498/100
G-17484/10498/100
H-17483/10498/100
I-105/7314/10142/97
J-1  11/7609/11490/109
K-111/7610/11490/109
L-111/7610/11490/109

  
*	�% 8- ��"�� ���
R� ���) �&�VJ J��O�,(3 Y!
02�� ��"�� �O�, 3 CD
� W
D 	 CD
� ��/&/� �� 
��@�	 �d0Q� �����  

�/&/�� CD
� �/&/�� CD
� 
W
D CD
� 

 ,��O ��Y!
02 ����"
�`
T �	� �4  

)�
0�� �� ,"( 
�`
T �	� 

 ,��O ��Y!
02 ����"
,.$�$+�	 �	� �4  

)�
0�� �� ," ( 
,.$�$+�	 �	�  �@�	

����� 

 ����"
 ���
R�

���  
) �� ,"

�
0��(  
 

 *��&T
���06� 

 *��&T
 �R/�

f	� 

*��&T 
���06� 

 *��&T
 �R/�

f	� 

 *��&T
���06� 

 *��&T
 �R/�

f	� 

 *��&T
���06� 

 *��&T
 �R/�

f	� 

 *��&T
���06� 

 *��&T
 �R/�

f	� 
A-183/5971/08/016/7344/8282/072/047/7040/7985/075/0
B-102/6072/081/019/7447/8381/072/046/7140/8084/075/0
C-131/6072/081/019/7447/8381/072/046/7140/8084/075/0
D-1   92/5973/081/022/7547/8380/072/045/7240/8083/074/0
E-154/6072/080/019/7444/8282/073/046/7140/7985/076/0
B-248/6072/081/019/7447/8382/072/046/7140/8085/075/0
F-123/5967/077/004/6934/7986/00,7550/6643/7689/077/0
B-317/6366/077/018/6971/8091/078/064/6675/7795/081/0
G-108/6474/081/058/7792/8483/075/072/7479/8186/078/0
H-134/6471/079/042/7481/8287/078/069/7177/7990/080/0
I-152/6372/079/082/7290/7987/079/014/7069/7690/083/0
J-1  98/7372/079/014/8213/9090/082/012/7982/8693/085/0
K-1  24/7476/081/071/8642/9286/080/052/8301/8989/083/0
L-176/7473/080/015/8228/9191/081/012/7992/8794/085/0
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*	�% 9- E�6 ��/&/� �� 
��@�	 �d0Q� �����  
�/&/�� E�6 

�`
T �	� ,.$�$+�	 �	� ����� �@�	 
���06� �	� f	� �R/� �	� ���06� �	� f	� �R/� �	� 

A-1Y��Z�&�,Y��Y��
B-1Y��Z�&�,Y��Y��
C-1Y��Z�&�,Y��Y��
D-1Y��Z�&�,Y��Z�&�,
E-1Y��Z�&�,�Y�Y��
B-2Y��Z�&�,Y��Y��
F-1Y��Y��Y��Y��
B-3Y��Y��Y��Y��
G-1Y��Y��Y��Y��
H-1Y��Y��Y��Y��
I-1Y��Y��Y��Y��
J-1Y��Y��Y��Y��
K-1Y��Y��Y��Y��
L-1Y��Y��Y��Y��

  
Z��� ��4���&  ���6 1���/�� �&8�� ��  �) 	�3VC#D  3/�� �� 3� �

��I (��  �A�B ��&CD�� �'��<, ��I �� �	 U�� &?�� � �4� 3�6@� 
� H�FV� � 	�VC#D ��M��, ��I � H�+ 	��@ �	 �VI ��3M 2 � 3 

G��� �		 ��I�� .�	 �M�- � �6 �	 �U�� P.�I �Q�.  -3� ��3� 
�� �	�
�� � >&,�� �&��  �� ��� 	��@ �� ��V� G	�� >&,�� ���� :�	 

%��� �	��) �I .���7 9�8�P %��� ��,) ��  ��6 Z���  	�&3, 
G&,�) ��[ �����4 � �	�M ���) �	 EF� � -  �3p�	  3�",��	  �3�	&� .

�6 ���6 �",  �%� �� 1���/�� �&8�� ��  �� 	�VC#D ��M��, ��I 
�	  �@�1'#M  ��",  ��	  �,���I�� � U���M  ���V� ���� �  %3[	 

:�Y �	�&.�� �	&��� .���7 9�8�P 	�&, ����I �[�  � >�3,  &?�3� 
��V� %�� � � >&,���M  ��&��  �� � 3��� :�	 �	  �'3��<,  P.�3I 

Q�. �	�
�� ��I �� 8�8 3��7 7383/0 � 7850/0 �  ��3,�  � �3�  >�3, 

�4��6@� ��V� ����4 ��I �	 A�&p �	�
�� � >&,���M  � �&�3�  �� 
���� �:�	 �� 8�8��7 7385/0 � 7775/0 %��� �,) .    

C,&D  ��� "8��6 ����� ��;, ���7 9�8�P Z���  3��4���& �
��6 1���/�� �&8�� ��  �� 	�VC#D ��M��, ��I  ���13M  �3�8��'D � :

	�"8 �A�M��, �	�
�� � A�DT+ �M	  ��J�  � A�3DT+ M�,� �3�� 
)23(� %��.	 G		 �R �,���% �	  13���/�� �&8 3��  3,��6) 20 �24 (� 

�F. ����� 4����M  .  
�	 ;<8�* ���2 15 ���/�� Q�.) 	�"8 A�M��, (	�&,  �3"��F, 

��[ %��4 � Z�&�, 	�VC#D o�� ��  ��M ���/�� Q�. ���� 4�� �
�I .�4 	�"8 A�M��, � 15 �8�� ,��%�� ��;, ���7  9�38�P 

��� ���� ,��%�� .  

  

���=D/
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��� E�0! F0> <�G��
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��
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��
'	�

� <
�G

�� y = -11.2626766 + 0.997089704*x
r2 = 0.7383  

   

��< #���
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��� E�0! F0> <�G��
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60
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64

66
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76

��
� 

��
'	�

� <
�G

��

y = -40.964219 + 1.24710368*x
r2 = 0.7850 

  
��� 2- ��4�� 6&+��!� �4�, �&�VJ ���
R� ���) ," �� �
0�� (	 �&�VJ 2�g4�$ ����) Y!
02�� "���� �����)(," �� �
0�� (�4 �	� �`
T  
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���=D/

64 66 68 70 72 74 76 78 80 82 84 86

��� E�0! F0> <�G��
56

58

60

62

64

66

68

70
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76

��
� 

��
'	�

� <
�G

��

y = -11.2926848 + 1.03558835*x
r2 = 0.7385

   

��< #���

74 76 78 80 82 84 86 88 90

��� E�0! F0> <�G��
56
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60
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64

66

68
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76

��
� 

��
'	�

� <
�G

��
y = -39.88999 + 1.28181022*x
r2 = 0.7775 

  
��� 3-  ��4�� 6&+��!� �4�, �&�VJ ���
R� ���) ," �� �
0�� (	 �&�VJ 2�g4�$ ����) Y!
02�� ��"�� �����) (," �� �
0�� (�4 �	� 

$+�	�,.$  
 
�	 �'��<, 1���/�� ���8�- ?�3,�4  ��&8 3�� �  A�3DT+ M�,� �3�� 
�	�
�� �I .�4 �DT+A �M	  ��J�  �A�DT+ M�,����  ��3V�  3,�-

�%�� %[	 	��)�� Z�&8 >�,�M � 3����  3,� �3I �  �3��7  9�38�P 
����� �%��� ,��,)) 23.(  

 �4 	��<,�%  �3,���% �	  �'3��<,  13���/�� �&8 3��  3,��6 	�� 
�	&I ���7 9�8�P ���� ,������ ��� �	 �6 �A�&p  �3�&@��#M 

�� �,���% o�� �	 	�VC#D �) 	�VC#D ��M��, ��I (�;� �	�	 �6 

�;� �	 1���/�� �&8�� ,��6 eM %��.	 �		  ��3I �  3�6  �3,  b3D�� 
�33��� �33��7 9�338�P 33,�		�334) 20 � 24 .(�33�&@��#M �33� �	 

�VI�M  �4 � 5 �=2T, ,��		�4 �� (�� G	��  P.�3I  �3,���% 
�	 1���/�� �&8�� ,��6 ��  ��&<,�M  �x� ���7 9�8�P �� 8�8�7 
� 7383/0 � 7850/0 �	 �VI 2 �� 9986/0 � 9974/0 �	  �V3I 4 
� � 7385/0 � 7775/0 �	 �VI 3 �� 9914/0 � 9854/0 �	  �V3I 
5 ��;8� �������.    

  
���=D/
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�� y = -0.207488282 + 1.00142753*x
r2 = 0.9986  
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��
� �

�'
	�

� <
�G

�� y = -0.951053507 + 1.01812926*x
r2 = 0.9974 

 
��� 4- M4�	� 6&+��!� �4�, �&�VJ ���
R� ���) ," �� �
0�� (	 Y!
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0�� (�4 �	� �`
T  

  

���=D/
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	�

� <
�G

�� y = 3.72867313 + 0.973448264*x
r2 = 0.9914  

  

��< #���

56 58 60 62 64 66 68 70 72 74 76

H����� I
	� �< ��� E�0! F0> <�G�� ��J�	K
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60
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64

66

68

70

72

74

76

78

��
� �

�'
	�

� <
�G

�� y = 5.01676918 + 0.956488614*x
r2 = 0.9854

 
��� 5- M4�	� 6&+��!� �4�, �&�VJ ���
R� ���) ," �� �
0�� (	 Y!
02�� ��"�� �O�,) ," �� �
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 �4 �	 ����4��  �x�,�� �3M  �C[� 3#  ��  �3�  A�S39�,  3,��6 � 
Q�. ?�F.  �A�&p 4�	� � �� %[	 :�Y �	 "8��6 � 3��� �3M  ��� 3�� �

4��� A�&p @���	� K�;� 8�/  ��	 +H� Z. ��4��G& 	&$&� ,�)� �3� 
� ���7 9�8�P � �M�� ,���M	 .�	 �6 �"��F, "�  ��I  �38  �3� 

���� %[	 ����4�����M � �	�J �6 K�;�  4&3C$��  �� �	 ��� �3J 
���7 9�8�P Y���8 �%��� )��       . 
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Abstract�

Proper use of agricultural lands is essential because of fast growing population and water stress 
which occurs in arid and semi-arid regions. In this regards, land suitability evaluation and land 
production potential prediction are two important prerequisites for land use planning. This research 
was done to compare FAO and Wageningen models which were used in land production potential 
prediction for irrigated maize and to determine management level around Shahrekord city. For this 
purpose, first, radiation thermal production potential for irrigated maize was estimated, using FAO and 
Wageningen models. Then, land production potential was calculated by multiplication of soil index 
and radiation thermal production potential. Soil index, indicating the extent of soil limitations effective 
in production reduction, was calculated by the Storie and the second root formulaes. The potential, 
obtained by the FAO model is higher, compared with that calculated by Wageningen model. This 
difference is due to difference in calculation method and different forms of the models. The results 
showed that the land production potential is higher than the observed yield. Management level of the 
farmers is the origin of this difference. By using two methods, it was proved that management level in 
most of the land units is high. Determination coefficients of  correlation analysis between land 
production potential and observed yield were obtained as 0.7383 and 0.7850, using FAO model, and 
as 0.7385 and 0.7775, using Wageningen model, respectively as Storie and second root formulas were 
used for calculation of soil index. This means that the land production potential and the observed yield 
have a significant correlation and accuracy of the used methods for estimation of land production 
potential is acceptable. Factors that increase the determination coefficient are discussed as well.  
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