
����� ��	
� � 
���	�� ��
� � ���� /�	�������� /��	 ! � "#$�	#$ �/�	%&�	' ()*+ 

�� 

�,�-�' ��	-%�� ./�0! �� 1�� 
�23� � 45 607� �� 8
�#� 1/0/9� 

�
���0/� � �:;� ��	
� �� 

�<	��! �=	� 9 :�(>0
� ?��'(*��/	�/� ��7
�@

)����	
 ��	�� :��/��/�������� ��	�� :�/�/��(

�9�A$ 

� � �B' 
�0� �����	�� �9! C�	� �:;� 45 ��	
� 1/��9:� � �D9<�	� � �:;� 45 ��	
� �� E�%F� �	�	�D 1�� 1#G ��H 45 I�

 8� �
���0/� 9

� ��	-%�� �,�-�' J��K .��	M
� �� �M,�-�' ��	-%M�� ./�0M! �� 1�� 
�23� � 45 607� �� 8
�#� 1/0/9� 0N	O P�,:'

 �� � ��� ��0Q 8�3	;� ���� �� 8��R� S;� �� �
���0/� � �:;� 5 T�	� E�%F� 
	�9K�� 0U� I�
$ ���� �� ��07M� 4EM�%F� 
	M�

 8� 9!� ���
���� �	� V3	W 1�� 
�23� 0� 
�	��5 
	�)�9
Y$ >Z<0� >�G >�9
D 8M<�� J�[ >9
Q 8M���� J�[ � 
� 
�(������ 8M,;
� ��

 1�0D ��0Q ���0� ���� ]�	� �	%�� .��� "7� �� � �9
D ��� "7� �� 1�� 8
�#� 
�23� 8� ��� �	�< �9! 8�#' �9� Z/	%<8<�� J�[ 
�

�� Z<0� �9!	� .��1�	�� P�,:' I/� �� I�
$ 8� 8G�' 	� 8� 1�0D ��0Q ���0� ���� 45 
	N	,' "/9�' 1#G �-�%F� 
	�I/� 8���R�� 

�� ��� "7� �� 0%��� V'�0� 8� ��� "7� �� ��07� 45 8� 9!	� �� 0^< 1�	�� I�� �� 9�� � 	���� �	� ��9M:� >�9M! 0M�[ E�%F� 
	�

�0��	� � I/0%#� ��� "7� �� 607� 0_ �	�	�D 1�� �59!	� 45 
	N	,' "/9�' 1#G 1�	�� I/0'9�.

�`�� 
	� 
9��� :��� �	� >1�� 8
�#� 
�23� >�
���0/� � �:;� 45 ��	
� >
�	��5 
	���
�	��5 

8�9,� 

���� ���  !"�# $�%&  '(�)�# ��("*+, �-./, 01/2 	
 3&��&

 '���4�&�52 6�7 �4+%1, 8	&1)9��:   !"�/;&�� 	�4<�� 8��9

 =,&1� �>�
 �4?@�)"�/:�, !
1�� '�&1�9 8��9 (AB�7 CD��/, E&

 ', 	�)# �� 3�F2 
 	 .3&��& �:H�I 'J":	�� KI1*, 3&L4,)MNO 

'�4, �*,(P4�,E !��; �:H�I 3&	�� KI1*, "Q R1I A� E& �*); 

)STO '�4, �*,(',"#�� )�(.'); &�( 	
 !"�# U���� 'J"�:	�� 

0V 3&L4, �� 
1# !"9�B, "�"# W�:�I1: 'X.I 8�9 �; 8	1D

 �,�J =Y� 3"4I	 &�� ��Z3�*<��� ![�  �� Z0V\��](�^ 'X.I 8�9

 ', &"4� _9�; "/; .0V P4,@�� 8&��� 3&E	 �B�; K�&�# P�& 	


 0V ��� ! `� a�*b, 3�9�4J �B; �F2 
17 E�4: 
	1, 8��9

 0V E& 'X.I ', !
�c*I& L4: '/4,E��E 8�9 "//; .��>�
 d�D E&

 ��� �21� �� �*B4� 
1I �� 3"4I	 8&�� 3&E	 �B; K�&�# P�& 	


 '��; 0V P*#&
 	�4*7& 	
)'/4,E��E  'X.I 0V(�B�; �� Z

!
	 V 8 	 W	e  f:�� ��)2 E& 
��E '�V E�4: �� ':�9�4J ":& .	


'�� ��#&
�� Z	1B; ')4�%& K�&�# �� �21� �� �; '�	1g ��� 	 

�.� ����4h"#	& 'I�/#	�; C��I 81iB:&

�*I&  �	�0V 'I"/F, Z8E	 �B; !"jB:&
 ZE&�4# !�>B:&
 

�.8E	 �B; 
�Y*%& 	��
�*I&Z8E	 �B; !"jB:&
 ZE&�4# !�>B:&
 

*:'j4: �*j(& �<� ZW�]��j, k1l<, :toorajhonar@yahoo.com 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

44
.5

.5
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
25

-1
0-

25
 ]

 

                             1 / 14

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.44.5.5
https://jcpp.iut.ac.ir/article-1-869-fa.html


� ��	
� � 
���	�� ��
� � ���� ���� /�	��������/��	 ! � "#$��	#$ /�	%&�	' ()*+ 

�� 

� 8�����: 3&�]2 W�,"g 3",V 
	&  U��� '/4,E��E 0V $��/, �

', �-./, �9 '�V =4<:�*� 
1#.�B; ��E m.I W��`D&  	�,V 

', 3�B: n	�� 3�*I& 	
 	
 R 
 =Y�� 	
 �B; 81>(& �; "9


�9
 &"�4� ��445� H��� '��V E�4: �� '�H1YX, �)I �� �47& 8�9

 o9  !
�; _�&L��& L�4: WH1Y�X, P�& �B; ��E m.I P4/p

 �� �I& !
�; &"4� � �B; ��E m.I �; 8	1D 3�*�I& P�& 	
 f:�

 E&���q� k�I 	
 	�*j9 ��r����	&"-, �������	
 	��*j9 

k�I��r�����I& !"4I	 .o9 !��4J �B�; ���E m.�I P4/p

 �:&
 W	e E& L4: 8&���k��I 	
 	��*j9 ��r���� ��� ���q� 

k�I 	
 	�*j9��r�����I& !"4I	 .P��& ��; �I& �;e =��%

 �4: ��� 3�9�4J �B; P�L>��2 WH1YX, =�4]% E& ��*); '��V E�

 !"# "i/; Z3E	& ":&)�.(0V d�Y�, 	
 �/4F� ����", P�&���/�

  'X.�I $���/, E& '�-4c�� !
�c*�I& K�&�# 	
 �B; 81>(&  

�� 8	 �s  REH 8�,& '/4,E��E ', �t: "I	.

� 	 �/4F� �F2 'c�*b, 8�9 �,�:�� 3
�; 8&�� 8	�4�V 8L�	

 
	&
 
1�2  a�*b, �B; 81>(& .��� 	 P��& E& '�7 ��� ��9

k", A4/j�  's��	 8E�I �,�:�� 8�9 '�.7 '<��1:)Linear 

Programing('��.7�4^ Z)Nonlinear programing ( ����1�  

)Dynamic Programing (�I& 'j*,.8
���E W�-4-X� 31/;�� 

�/4F� �/4,E 	
 ��,�:�� 8E�I �B�; 81�>(& 8&��� 8	��4�V 8L��	

�I& !"# R�i:& a�*b, )uZ�� ��.(	�/�
  3	��)MO(3�B:

 ��,�:�� E& !
�c*I& �; ":
&
 ���1�  '�.7�4^ 8L��	 )NLP-DP (

'��, !&	 "��:&1� 81��>(& 8&���� Z0V $����/, v4Y��b� 8&���� '���Q

�B��; "��#�� a���*b, 8���9.!&1b��I�wI  3���,�F% )xx(A���

 �,�:�� E& ']4;�� o*�	1>(& '.7 8L�	)'�.7 ��4^ �� ((N)LP  

�,�:�� I& 8��1� 8L�	 'j4*I�;1*)SDP ( ��/4F� v4Y�b� �F2

 �B�; 81�>(& A�� 8&��� !	1�t/, A�� "I 3Lb, A� E& 0V

)3�*�I& 	
 $�%&  y&
	& ��4Q�: 	
 W	e  "/%	"/5p Z12 ZR"/J

3���I&�7 ("��:
�; ���z&	& .3&	���j)9  1��4;)��(E& '��-4-X� 	


 ��,�:�� 8&��� A�4*:{ o*�	1>(& ���	L, m.�I 	
 8	��4�V 8L��	

 ":
�; !
�c*I& .|�D�F:V ��-./,  
 	
 ��*(
  ���1� �+�I  ��� 

�/�u� ��; h�4��� P��& �� "# R�i:& 	�*j9 ��F:V E& !
�c*�I& ��� 

!
&
 �4]�# &	 !�4J �:&E 	 '�V E�4: Z&19  0V 8�9 "�:
�; 8E��I .

o9 �� �-./,  
 	
 !�4J �c9 8&�� &	 ']<: 
�j�)� P4/p ��I


"��:
	 V .���V E���4:  ']<��: 
���j�)� E& !
�c*��I& ���� }w��I 	
 '

|��D "�,V	
 �~;&"�Q n��I&�� &	 d"9 $��� ZA4*:{ o*�	1>(&

 &	 �B; �/4F� 81>(& ���F: 	
  �/4F�&	&�":
1): �.

P)s ZC4-X� P�& 	
P�& �;�B�; 81>(& 3
�; �/4F� d"9 

'��, '��/4,E��E  'X.��I $����/, E& !
�c*��I& K�&���# 	
 Z"��#��

!&	 	�; '�� d�Y�, E& 8�4J1�2 �F2 L4: '��9 0V ��� 	 &	& ���

�I& !"�
�J.

b�� � ����	�

k��:�; ��I
 ���E '�s&	& C�4-X� P��& 	
 �+(�., 
	1, �-./,

 k�:�; ��)2 E& �BF]�
	& "�I 8	��4�V �j]�# A�� ��2	
 8��9

 ', n	�� 3�*I& 	
 3E
 	
 "#�� .=j#x
	1�, �-./, �4+%1, 

', 3�B: &	 �+(�., "9
 .o9��/4F� ��F2 C�4-X� P��& 	
 P4/p

 ; 81>(& 3
�; '�.7 8L��	 ��,�:�� E& �B)LP(	&L��& R��:  

QSB"�
�J !
�c*I& .


��j�)� Z�B�; ���E m.I �4t: E�4: 
	1, W��`D&  	�,V

 !
��F: ��/�L9 Z"4(1� �/�L9 ZWH1YX, ZWH1Y�X, ��)4% Z��9

 8	��4�V �F2 !�p E& !
�c*I& �/�L9 a�*b, 3�9�4J �B; ��	��

 ,& �~;&"�Q  �B�; =Y� k1D 	
 a�*b, 3�9�4J '��V W��:�j

!�F�  'X.�I 0V E& '�-4c�� !
�c*I& �(�Q 	
 a�*b, 3&	&
��

 =4)j� Z��)2 E& a�*b, ��D �� '/4,E��E _�I�� ��,�: ��F2 

o9  P4�	&E ,E�I  W&	&
& E& P4/p�3��9 3�*�I& 	
 ��D1��, 8

"�
�J �4F� n	�� .o9�� �1��, W��`D& P4/p _�I�� ��,�: E& 

�� =)*B, �:1): A�TO&	E "Q&  �� '� �I& !",V �I
 .3���#

 !�F� ��	L, m.I �I& �;e �j]�# ���E 	
 a�*b, 3&	&
�� 8��9

 P4� ��")� 8	�4�VM��xN', 	�*j9 "#�� .��F2 C4-X� P�& 	


 a���*b, |1.��I �4?@��� '��I	��o��; 8	���4�V ����	L, m.��I 	
 

)!&	 	�; 8	�4�V 8�9 (!�F� A� E& !"/��): 	&
���	
 ��; 8	��*j9 

8�9"Q&  �:�4, ��� Z
1� 'I	�� 
	1, !��F� 3&1�/� !"�/��): 	&
���

 a���*b, |1.��I '��I	�� ���F2o��; 8	���4�V)!&	 	���;8	���4�V (

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

44
.5

.5
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
25

-1
0-

25
 ]

 

                             2 / 14

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.44.5.5
https://jcpp.iut.ac.ir/article-1-869-fa.html


�,�-�' ��	-%�� ./�0! �� 1�� 
�23� � 45 607� �� 8
�#� 1/0/9�... 

�� 

"A!(.8�3	;� ���� 8,;
� 1��Q��)�	<	� 1�� 0/� S;� � 1�#�/��� �	<	� �5 ��0� 
	�(

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

44
.5

.5
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
25

-1
0-

25
 ]

 

                             3 / 14

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.44.5.5
https://jcpp.iut.ac.ir/article-1-869-fa.html


� ��	
� � 
���	�� ��
� � ���� ���� /�	��������/��	 ! � "#$��	#$ /�	%&�	' ()*+ 

�� 

"�
�J !
�c*I& .!�F� P�& �; �I& �;e 3���# 	&
��9o3�,E 0V E& 

'X.I)k�:�; ('�/4,E ��E 0V  )!��p (3��9�4J �B�; 8&���

', !
�c*I& a�*b, "/; .

3�)9 	1D !�F� E& 8	�4<� "# �;e �; ���� �� �-./, 3&	&
��

 k�:�; 	
 0V ��
 "X, ��E 0V $��/, E& 3V hI�/,�: $�E1�  �9

 '/4,E)!�p (', !
�c*I& L4: "//; .	
k "2 x!�F� "g	
 �3&	&
�

 �j]# ��E 'X.�I 0V $��/, E& �; �BF]�
	& k�:�; a�*b, 8�9

 �� '/4,E ��E  W	1go93�,E ', !
�c*I& !"�# !
&
 3�B: Z"//;

�I&.

k", 'Q&�D 	
Z'�V W�:�j,& n�I&�� '�&	E k�I A� 

��	��  
121, �� 8	�4�V 8�9 W	1gk "2 �"�
�J o4<-� Z

a�*b, 3�9�4J �B; ��	�� 3V 	
 �;)h(�^ �B; 81>(& (	


�I& !"# ��X( �-./,.�� �21� �� P�& �;�7V �� 3��V !�, k & E& 

', P4,@� 'J":	�� C��D E& !�4J '�V E�4: �*B4� "/cI&  
1#

o; !	 
 P�& 	
 8	�4�V)"/cI& �7V �� 3��V k & (	�4<� �4?@�

 R"/J !�4J 
�j�)� �� 8
��E)k & =Y� 	
 h(�^ �B; 81>(& (

', &�J�I& '��4Q 	�4<� R"/J !�4J 8&�� !	 
 P�& P�&���/� 
	.

�� "/cI& �7V �� 3��V k & E& ��� P4)9 ��	
 !	 
 A� 3&1/�

  !"# �*��J �t:o;8	�4�V"B: k�)�& !	 
 P�& 	
 L4: .�4-�

!	 
 !	 
 �� ��].:& �(1FI 8&�� �9 �� !�4J 'B� 	 8�9 W	1g

�q"# �*��J �t: 	
 !E 	 .

��� $��/, E& '-4c�� !
�c*I& K�&�# 	
 C4-X� P�& 	
 d"9 $

�� '/4,E��E  'X.I 0V "�
�J 'Q&�D W	1g.

]�[∑∑∑
===

−−−=
n

j

g
j

g
w

n

j

s
j

s
wj

n

j
jjc IRPIRPA)CYP(Z

j
111

Z3V 	
 �; Z:Zd"9 $���s
wP:'X.�I 0V �)4%)Rial/m3(Z

g
wP:'/4,E��E 0V �)4%)Rial/m3(Zs

jIR : 'X.I 0V 	&"-,

 !�4J '��Y,jR&)m3(Zg
wIR : !�4J '��Y, '/4,E��E 0V 	&"-,

jR&)m3(Z
jcP:�)4% !��4J 8&�� k1YX,jR&)Rial/kg(ZjY:

!�4J 8&�� 	�*j9 	
 
�j�)�jR&)kg/ha(ZjA:�B; ��E m.I

 !�4JjR&)ha (  jC:!�4J �B; �/�L9jR&)Rial/ha (',"#��.


�j�)� P44+� 8&�� C4-X� P�& 	
 !
�c*I& 
	1, "4(1� $���

 	�*j9 	
 k1YX, '+%& )jY(P4--X, W�-4-X� n�I&��

 a�*b,)��Z��(���E W	1g"# �*��J �t: 	
 �:

]�[∏
= 
























−−=

n

i ip

a
i

p

a

W
WKy

Y
Y

1
11

Z3V 	
 �;pY:_/� 3 "� K�&�# 	
 8"4(1� k1YX, �~;&"Q

 Z'�VaY:'+%&  K�&�# 	
 8"4(1� k1YX, 	&"-,)K�&�#

'�V _/�(Zi:Z"#	 E& vbB, ��Q�,n:Z"#	 =Q&�, 
&"+�

iKy :"#	 ��Q�, 	
 '�V o; �� !�4J �4I�<Q h��s:i

)	&�-*I&Establishment( & Z&'B� 	 !	 
 =�)Early vegetation(Z

 &&'B� 	 !	 
 �7)Late vegetation(Z=J'9
)Flowering(Z

=j# k1YX, 
�j�)� 8�4J)Yield formation(3"4I	 Z

)Ripening .( �4I�<Q h��s ��
�-,)iKy ( �� �21� ��

k "2 ��I& !"# �*��J �t: 	
 .

ipW:!	 
 	
 !�4J E�4: 
	1, 0V �~;&"Q a�*b, 8�9

 "#	 
iaW:!	 
 	
 !�4J '��Y, 0V 	&"-, a�*b, 8�9

�� ��E �.�&	 C��D E& 3V 	&"-, �; "#	 ', �I
 "�V:

]�[( )
ii pa WxW −= 1

P44+� 8&��!&	 	�; o9  8	�4�V 8�9 �?& P4/po;8	�4�V 	
 

!	 
 k1D "�
�J !
�c*I& �1� �.�&	 E& Z"#	 !"# A4jc� 8�9

 3V 	
 �;x"#	 !	 
 'D 0V d�Y, ']<: _9�; 	&"-, Z

)Ap1; A� E& �� (',"#�� .C4-X� P�& 	
 $%&  	
!&	 	�; 8�9

8	�4�V a�*b, ��
�-, n�I&�� x', a��+� 
1# .o9P4/p

 �21� �� =,�; 8	�4�V �� �]<: '��Y, 0V _9�; 	&"-, �~;&"Q

_9 [� ��R�i:& a�*b, 3�9�4J 8&�� �-./, 	
 �; �*#�J 8�9

 C��., Z
1� !"#k "2 �k�)�& "�
�J.

�� a�*b, 3�9�4J �B; 8&�� P4,E ��
 "X, ��E W	1g


�J k�)�& k", 	
"�:

]�[Total
ncrop

j
j AA ≤∑

=1

Z3V 	
 �;jA!�4J �B; ��E m.I jR&)ha(ZTotalA:=;

a�*b, 3�9�4J �B; 8&�� 
121, P4,E m.I)ha (',"#�� .

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

44
.5

.5
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
25

-1
0-

25
 ]

 

                             4 / 14

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.44.5.5
https://jcpp.iut.ac.ir/article-1-869-fa.html


�,�-�' ��	-%�� ./�0! �� 1�� 
�23� � 45 607� �� 8
�#� 1/0/9�... 

�� 

��9G(.�0#� 9K�� ��	-%�� �
���0/� � �:;� 45 ��	
��� 8� 1�#�/��� �	<	� 0/� �����0���9

�*.

k�:�; �2	
 8�9�)�BF]�
	& k�:�;( "g	
 

T�� �� 

T�� �u 

T�� �q 

T�� �� 

T�u �q 

T�q �� 

T�� �q 

T�� �

T�� �q 

T�� �q 

*.f��*:_I�� �,�: 

��9G@.c/�	' ]	��0� 8,;
� �� E�%F� �	�	�D 1�� c/�	' 
�	��5 
	� 

3�9�4J �B; 8&�� '�V W�:�j,& ��
 "X, 	
 a�*b, 

!	 
 �� L4: a�*b, ':�,E 8�9 k�)�& k", 	
 ��E W	1g

"�
�J :

]�[g
Total

s
Total

ncrop

j
j qqq +≤∑

=1

Z3V 	
 �;s
Totalq:
121, 'X.I 0V W�:�j,& �~;&"Q

)m3/ha-10day(Zg
Totalq:'/4,E��E 0V W�:�j,& �~;&"Q

 
121,)m3/ha-10day (  jq:!�4J E�4: 
	1, 8	�4�V 0V 	&"-,

jR&)m3/ha-10day (',�� ��E �.�&	 C��D E& �; "#�� �I


', "�V:

]�[10××= j
a

j A
Ea

W
q j

Z3V 	
 �;
jaW!�4J E�4: 
	1, v(�7 0V 	&"-, jR&

)mm/10day(ZEa : ��	L, 	
 0V 
��	�; 3�,":&	)	�B�&(
"� Z

�q'�4, =�"]� 8&�� �*,)mm ( 	�*j9 	
 h+j,�*, ��)m3/ha (

', "#�� .	&"-,
jaW�.�&	 �� �21� �� ���', �I
 "�V.

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

44
.5

.5
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
25

-1
0-

25
 ]

 

                             5 / 14

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.44.5.5
https://jcpp.iut.ac.ir/article-1-869-fa.html


� ��	
� � 
���	�� ��
� � ���� ���� /�	��������/��	 ! � "#$��	#$ /�	%&�	' ()*+ 

�� 

��9G).45 8� �0A� � T
��� V/0N 

"#	 ��Q�, 

!�4J !
�c*I& 
	1, $]/, 
	&�-*I& 

"#	 =�& &

'B� 	 

�7V &

 "#	

'B� 	 

=J '9
 
#=j8�4J

k1YX, 
�j�)� 
3"4I	 

R"/J 
!&1bI�wI  P�	V

)�(
q��/q��/q�/���/q�/q

12 
!&1bI�wI  P�	V

)�(
q��/q��/q�/��/q��/q

W	e 
!&1bI�wI  �/9

)�(
�/q��/���/���/qu�/q�/q

"/% 	"/5p 
3&	�j)9  =49 

)��(
��/q��r��/q��/q

f:�� 
'Yb# W��`D&

&1bI�wI Z!���� 
��/�

��9Gd."�	� 
�	��5 8� 1�&< ��07� 45 T�	���9,� 0e��9O 

'��Y, 0V _9�; "g	
 !
�c*I& 
	1, $]/, !�4J 

�q '/4<Q)�( R"/J 

�q '/4<Q)�( 12 

�� 3��
&�,�4�)�( f:�� 

�q ":��  !&1bI�wI)�u( �:&
 W	e 8&

�q ":��  !&1bI�wI)�u( ��1�� W	e 8&

�q &1bI�wI 	�>,�;  !)��( "/%	"/5p 

]�[ecropa PETW
jj
−=

Z3V 	
 �;eP:!�, 	
 �?�, 'J":	��iE& !
�c*I& �� 3V 	&"-, ZR&

 	&L�& R�:CROPWAT � 	 E&  USDA!�, 8&�� 	
 �; '��9

', ��c�& 'J":	�� 3V �I& !"�
�J P44+� Z"*�&.

jcropET :�4b]� -   !�4J ��+�jR&(mm/10day)   �.�&	 C��D E& 

�', �]I�X, 

�J:

]�[0ETkET ccropj
⋅=

3V 	
 �;ZET0 :  �4b]�–��+� $2�, '9�4J |1.I !1-(��

(mm/10day) ZKc : '9�4J h��s 

b]� C4-X� P�& 	
��4r9�4J |1.I ��+� ��� $2�, '

)/� � 	�Pr1z�� )�q(Zc*I& ���!
&
 E& !
� 9�9 8��/#&1�'I�

*<�&�j#1; $2�, !�>�X, A�c*I& �� }wI  "�
�J �]I��!
�

s E&�4J h�&��z�� '9��I1� !"# �z&	& 1�(V K�3&	�j)9  P)�

 �(�4b]� ��
�-,r�� '�&	E 3�9�4J !1-(�� ��+� ",V �I
.

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

44
.5

.5
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
25

-1
0-

25
 ]

 

                             6 / 14

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.44.5.5
https://jcpp.iut.ac.ir/article-1-869-fa.html


�,�-�' ��	-%�� ./�0! �� 1�� 
�23� � 45 607� �� 8
�#� 1/0/9�... 

�u 

� Z/	%<C:� 

�� k", 	
 o4)Y� 8�9�45*, W	1gk "2 �',"#��.3�)9 	1�D 

', !"9�B, �; a��*b, 8�9"�g	
 8&E�� k "2 P�& C��., 
1#

 '��Y, 0V _9�;!&	 	�; 8	�4�V 8�9)o4)Y� 8�9�45*, ('c�*b,

 �I& !"�
�J a��+� !�4J �9 8&��)��k�~, 	1D��!&	 	�; 8	��4�V 

R"/J !�4J 8&�� .( P�& P44+� E& }�!&	 	�; Za��*b, 3�9�4J 8&�� �9

 v(�7 
1I E& R&"; �9 8&�� �F:V 
	&  d"�9 $���� 	
  �]I�X, 

"�
�J.

=j# �'�, 3�B: &	 k", W	�p1�� "�9
.3��)9 	1�D ��; 

', !"9�B, '�, k"�, 
1�# 
��j�)� =�~, '���9�*,&	�� "�:&1�

 Z'��Y, 0V �)4% ZWH1YX, �)4% Za�*b, 3�9�4J �~;&"Q

 '��V W�:�j,& �~;&"Q  	�*j9 	
 a�*b, 3�9�4J �B; �/�L9

 !	 
 	
 &	 '/4,E��E  'X.I �� &	 a�*b, ':�,E 8�9 3&1�/�

k�:�; 8&�� &	 �/4F� 81>(&  
�4>� 8
 	  P4)b� a�*b, 8�9

":L�.

k "2 �&	 k"�, 8&��2& E& =g�Q �B; �/4F� 81>(& 

', 3�B: "9
 .', !"9�B, �4(�+� Z�; 
1# 8�9�Xm.I �� 

�	�*j9 )�� R"/J!&	 	�; =�,�; 8	�4�V (Z��Xm.�I ��� �

	�*j9)�� W	e!&	 	�; =�,�; 8	�4�V ( ��� X m.�I ����

	�*j9)�� f:��!&	 	��; =�,�; 8	��4�V (�B�; 81�>(& 
	& 

!"# �,�:�� !
E�� ���F: 	
  ":& ��� =�; 8& E& !"�,V ��I


 ��&�� �/4F� 81>(&�qqq���qq '�, k��	 "�#�� .o�9 P4�/p

 ', 3�B: f��*: �� �21� �� "9
P�& �;�4: �21� �� !�4J '�V E

k"��, !"��# P4,@��� \̀ ,���; '��/4,E��E  'X.��I $����/, ����

!&	 	�; 0��b*:& a��*b, 3��9�4J 8&�� &	 =,�; 8	�4�V 8�9

�I& !
�; .

k "��2 �!���F� '���+� 81��>(& 3�B��: &	 !"��/��): 	&
����

', "9
 .', !"9�B, 	
 L�4: !"�/��): 	&
��� !��F� ��; 
1�#

 $���/, E& '�-4c�� !
�c*I& K�&�# '�/4,E��E  'X.�I 0V

 =Y� 	
  R"/J �� k & =Y� 	
 &	 
17 P4,E ot�& �)<%

 �:&
 W	e  f:�� �� R 
 ', 6�Y*7& 8& "9
 .o9	
 P4/p

 !�F� �(�Q P�& '�V W�:�j,& P*#&
 	�4*7& 	
 =4(
 �� 	&
��

 �B�; ���E R 
 =Y�� 	
 &	 
1�7 P4,E m.I R�)� �*B4�

 ', a�*b, 3�9�4J 
�� .I P�& �*](& ��� �*B�4� �B; ��E m.

', 6�Y*7& �*B4� ",V	
 P*#&
 =4(
 �� f:�� !�4J "���.

=j#��9
 	
 &	 !�p E& '��Y, 0V ��
�-, a��*b, 8��9

 ', 3�B: "9
 .k"�, 8&��2& E& =�g�Q L4: ��
�-, P�& $%&  	


', �:1J �� k", &��E "#�� ��
�-, P�& �; �I& !"# 'Q&�D 8&

 ', 3�B: L4: &	 "9
 .3�)9 	1D �; !"�
',
1#Z3&L4, P��*B4� 

��9
 	
 !
�c*I& 
	1, '/4,E��E 0V  ��4� R 
 Z��4� k & 8��9

�� �4� R1I 	&"-, �� h4������� Z����  ���� h+j, �*, 

', "#�� .o9!�, 	
 P4/p !�, ���I �� �]<: L4: 
&
�, �*B4� �9

 �I& !"# !
�c*I& '/4,E��E 0V E& .'�, P�&����/� 3&1�� ��cJ

 !��, P�& 	
 �*B4� 0V ��
 "X, 
	&
 
1�2  ��9 .��;e 3����#

 f��*: �I&_I�� �,�: ', 3�B: L4: 3&E	 �B; E& P��*B4� "9


 !�, P4)9 �� �1��, Z0V ��
 "X, '�, �9 "�#�� .k & !	 
 	


)"/c�I&�7V �� 3��V k & (!
�c*�I& 
	1�, '�/4,E��E 0V 	&"�-,

 ', �cg ��& 	
 �; �I& P�& �,& ��� "#��  'J"�:	�� !	 
 P

', d�D�� &	 !�4J E�4: 3&L4, 'X.I 0V 8E��4: ��>�
  
E�I

 '): '/4,E��E $��/, E& !
�c*I& �� "#�� .P��& L�4: 
&
�7 !�, 	


 ', �cg ��
�-, 
	&  "�/%	"/5p ��; ��I& P�& �,& ��� "#��

 'X.I $��/, C��D E& R"/J E�4: R�)�  �I& !"B: �/4F� �,�:��

 ', P4,@� 
1# .9oP4/p ', 3�B: =j# P�& f��*: 	
 ��; "�9


 !	 
 R&"; '�/4,E��E $���/,  
	&
 
1�2  0V ��
 "�X, ��9

', 
E�I d�D �� &	 ��
 "X, P�& ":&1� .�>�
 �*j:P�& �;	


!���p '���
 C��4-X� P���&�qW�����I 3&L��4,  ���4:�? ���� ���*4( 

!�F� !�p E& 8	&
���q��� ��; �I& !"# �*��J �t: 	
 ���I 

� �21� �9
 �9 	
 E	 �B; ��
�-, P�& ���qq 0V h�+j, �*, 

!��p E& E	 �B�; ��; k & !	 
 	
 L�2 ��� ��; 
	&
 	�4*7& 	


 '): !
�c*I& !	 
 �4-� 	
 "/; ', �9 E�4: E& �*B4� 3&L4, �� ":&1�

 R�i:& &	 8	�4�V !�4J P*���J ��t: 	
 ��� ��(�Q P��&  "�9


!&	 	�; ', =,�; 8	�4�V 8�9 "#�� .���/� 0V E& 8
��E ��
�-, P�&

', 	"9 !
1F4� 
 	.

C�4-X� P��& 	
 0V 8��s�-� =�"�+� 8&�� �; '*I�4I P4( &

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

44
.5

.5
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
25

-1
0-

25
 ]

 

                             7 / 14

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.44.5.5
https://jcpp.iut.ac.ir/article-1-869-fa.html


� ��	
� � 
���	�� ��
� � ���� ���� /�	��������/��	 ! � "#$��	#$ /�	%&�	' ()*+ 

�q 

��
��

�.
��
�	

�	
�
�

�
�
�

�
�

��
�
��

�	
�
��
��

��
��

�
��
�
�

�

 �

�
!�"

�
�
��

�
���
��

(X
)

�
	



�

�



�
�

�
��

��
��

�

��

��
�


��
��

��
��

��
��

�

��

��
�


��
��

��

�


�

�

��
��

(X
)

�
�

��
��

��
��


�

�

��
�

��
��

��
��


�

�

�
��

��
��

��

�


�
��

�
��

��
��

��

�


�
��

��
��

K
y

��/�
�/�

��/�
	/�

�
���
��

(X
)

��
��


�





�

�


�
��

��
��

�

��

��
�


��
��

��
��

��
��

�

��

��
�


��

��
��

(X
)

�
�

��
��

��
��


�

�

��
�

��
��

��
��


�

�

��
�

��
��

��
��


�

�

��
 !

K
y

�/�
�/�

��/�

�
���
��

(X
)

�"
�#

$�

�


�





�

�





�


�

�

��
��

��
�


��
��

�

��

��
��

��
��

��
�


��
��

�

��

��

��
��

(X
)

�
�

��
��

��
��


�
�

��
��

��
��


�
�

��
��

��
��


�
�

��
��

��
��


�
�

��
��

��
��


�

%
�& '(
)�

*
)

K
y

�/�
�	/�

"+/�
#�/�

�/�

�
���
��

(X
)

"#
#�

#�
#	

#�
#�

��
�


��
��

��
��
�

��
�

��
�

��



��
�

��
�

��



��
�

��
�

��
�

��
�

��
�

��
�

��



��
��

(X
)

�
�

��
��

��
��


�
�

��
��

��
��


�
�

��
��

��
��


�
�

��
��

��
��


�

%
�& '�
 ,
-

*
)

K
y

�/�
�	/�

"+/�
#�/�

�
���
��

(X
)

��
�

��
�

��
$

��
+

��
"

��
#

�	
�

�	
�

�	
	

�	
�

�	
�

�	
�

�	
$

�	
+

�	
"

�	
#

��
�

��
��

(X
)

�
�

��
��

��
�

��
��

��
�

��
��

��
�

��
��

��

��
�.
/

��
0

K
y

�	/�
	

�$/�
�	/�

�
���
��

(X
)

��
�

��
��

(X
)

�
1
(2
3

K
y

��/�

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

44
.5

.5
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
25

-1
0-

25
 ]

 

                             8 / 14

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.44.5.5
https://jcpp.iut.ac.ir/article-1-869-fa.html


�,�-�' ��	-%�� ./�0! �� 1�� 
�23� � 45 607� �� 8
�#� 1/0/9�... 

�� 

"A!@.8�	<0� �9� J�	$��� 
�	��5 
R/� 

ETo���� ����	
��� 
��

������� 
���� � 
������ 
��
)������ ����� �� ����  !	"#�

$% �&�� ������ �'�� �� �&��(
!��	���) *�+,-�

�&.' �/� ���%
��0�� !1�� 
��2

��34"��� 

��3/ ��1�� �/% *�0���� �5���' ��	"�&0 ����/

)s
Totalq g

Totalq(

67�8� 9����: ;�<  � ��84 

jcropET 

!��0�/ 
���/% 
#"�)!4����Ya�jWa(

=��: � ����1 �>"��0��

!��0�/�?@ 
#"�)LP(


�!AA��0�/��B�AA/
�

A��!A	�3/
�A���
6

7�8�������9����:B��0����$%

���/%
��
C ������

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

44
.5

.5
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
25

-1
0-

25
 ]

 

                             9 / 14

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.44.5.5
https://jcpp.iut.ac.ir/article-1-869-fa.html


� ��	
� � 
���	�� ��
� � ���� ���� /�	��������/��	 ! � "#$��	#$ /�	%&�	' ()*+ 

�� 

��9Gf.�9� �� "K	O 1�� 8
�#� 
�23� 

!�4J B; ��E m.I �)	�*j9(

R"/J)�X(�

12 q

W	e�:&
 8&)��X(�

��1�� W	e 8&q

"/%	"/5p q

f:��)���X(�

'��Y, 0V 	&"-,)m3(�/�u���� 

�,�:�� !
E�� 8&)k��	(�qqq���qq 

��9G+.�0#� ���� 
�23� �9
/	 < ���0�*

!�4J �B; ��E m.I)	�*j9(

R"/J �

�:&
 W	e 8&�

"/%	"/5p �

f:�� �

*:f��*:_I�� �,�: 

"A!).8�� �� �	$ �� ��07� 45 0/�	,� E�%F� 
	� 

0

500

1000

1500

2000

2500

3000

3500

4000

4500

5000

�	
D�

��
@%

� 
9�

/%
��

�
E"

���
�F

��
�!

��

E"
���

�F
G�

�
!�

�
E"

���
�F

G�
�

!�
�

�
�3

4"�
��

��
�!

��

�
�3

4"�
��

G�
�

!�
�

�
�3

4"�
��

G�
�

!�
�

���
�@

��
�!

��
���

�@
G�

�!
��

���
�@

G�
�

!�
�

�� 
��

�!
��

�� 
G�

�!
��

�� 
G�

�
!�

�
���

��
��

�!
��

���
��

G�
�!

��
���

��
G�

�
!�

�

��"
�3



��

�!
��

��"
�3



G�

�
!�

�
��"

�3



G�
�

!�
�

�3
��

��
!�

�
�3

�G
��

!�
�

(m
3 )�

��D
��

��
���

��
?�

�"B
$

%�
��J

�

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

44
.5

.5
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
25

-1
0-

25
 ]

 

                            10 / 14

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.44.5.5
https://jcpp.iut.ac.ir/article-1-869-fa.html


�,�-�' ��	-%�� ./�0! �� 1�� 
�23� � 45 607� �� 8
�#� 1/0/9�... 

�� 

��9G*..8
�#� 
�23� 0� 1 �Q 0��Y' 0�UB' 

'
��
Y
,0

V )
h

+j
,�
*,

(

f
:�
�

�:&


W
	e

8
&R"

/J

�4(�+�)	�*j9(

�)4%)3�,1�(

��� X ��X�X
�/�u���� 

qqqq/�qqqq/�qqqq/�

s
wP ���u/��rq:

g
wP : ���u/��rq

��� X ��X�X
��/��q��� 

qqqq/��u��/qqqqq/�

s
wP : ���u/�� - ����/��

g
wP : ���u/�� - ����/��

��� X ��X�X
�q/��q��u 

qqqq/����u/qqqqq/�

s
wP : ����/�� - ���u/��

g
wP : ����/�� - ��u�/��

��� X ��X�X
u�/������ 

qqqq/��u�u/qqqqq/�

s
wP : ���u/�� - �q��/��

g
wP : ��u�/�� - q���/�u

��� X ��X�X
��/������ 

qqqq/�����/qqqqq/�

: s
wP �q��/�� - ����/��

g
wP : q���/�u - ����/u�

��� X ��X�X
��/���q�� 

qqqq/��q�u/qqqqq/�

s
wP : ����/�� - ���u/��

g
wP : ����/u� - ����/�q�  

��� X ��X�X
��/��u��� 

qqqq/�����/qqqqq/�

s
wP : ���u/�� - ��q�/��

g
wP : ����/�q� - ����/���  

��� X ��X�� X 
��/��q��� 

u���/�q����/q���u/�

s
wP : ��q�/�� - ���q/��

g
wP : ����/��� - uq��/���  

��� X ��X�� X 
u�/�q��q� 

����/�q����/q���u/�

s
wP : ���q/�� - �u�q/u�

g
wP : uq��/��� - ����/���  

81�>(& ��� 3V ��?&  Z0V ��)4% ��445� ���J 	&�% 'I	�� 
	1,

 ��� 3V f��*: �; 
1� '��Y, 0V 3&L4,  �B; W	1�g k "�2 �

�I& !"# �g`7 .', 3�B: k "2 P�& f��*: _�&L��& ��� �; "9


 ��4(�+� �B; ��E m.I E& 0V �)4%  !"�# �*�I�; ��/4F� 8��9

o9 ��*); '��Y, 0V 3&L4, �� ':�9�4J �)I �� �/4F� 81>(& P4/p

 ', _4� 
 	)!&	 	�; 8	�4�V 8�9 .(��k "�2 C���., k�~, 3&1/��Z

�� X ��X��� R"�/J � ��	
 '��Y�, 0V _9��; "�g	
 

!	 
 ��/qKy=,�'"#��.21� ����� �P�& �;E�4: 8&	&
 f:�� !�4J 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

44
.5

.5
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
25

-1
0-

25
 ]

 

                            11 / 14

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.44.5.5
https://jcpp.iut.ac.ir/article-1-869-fa.html


� ��	
� � 
���	�� ��
� � ���� ���� /�	��������/��	 ! � "#$��	#$ /�	%&�	' ()*+ 

�� 

��9Gg.Z<0� �	�D 6hO �� "K	O 1�� 8
�#� 
�23� 

!�4J �B; ��E m.I)	�*j9(

�X)R"/J=,�; 8	�4�V (�

12 q

��X)W	e�:&
 =,�; 8	�4�V 8&(�

��1�� W	e 8&q

"/%	"/5p q

'��Y, 0V 	&"-,)m3(�q/����qu 

�,�:�� !
E�� 8&)k��	(������qqq 

��9G(i.�0#� T�	� �� "K	O 1�� 8
�#� 
�23� �	$ �� 
���0� 

!�4J �B; ��E m.I)	�*j9(

�X)R"/J=,�; 8	�4�V (qqqq/�

12 qqqq/q

�u X)W	e�:&
 8&�!	 
 	
 "g	
 �/qKy=(����/�

�q X)W	e�:&
 8&�q!	 
 	
 "g	
 �/qKy=(����/�

��1�� W	e 8&qqqq/q

"/%	"/5p qqqq/q

��� X)f:��=,�; 8	�4�V (����/�

'��Y, 0V 	&"-,)m3(��/��q�q� 

�,�:�� !
E�� 8&)k��	(��u����qq 

��9G((.1�3	�� 6hO �� "K	O 1�� 8
�#� 
�23� 8
�#� 
	� 

!�4J �B; ��E m.I)	�*j9(

�X)R"/J =,�; 8	�4�V �!	 
 	
 "g	
 ��/qKy=(�

12 q

�u X)W	e�:&
 8&�!	 
 	
 "g	
 �/qKy=(�

��1�� W	e 8&q

"/%	"/5p q

'��Y, 0V 	&"-,)m3(�q/���q�� 

�,�:�� !
E�� 8&)k��	(������qqq 

', H�� '�V 0V 8��s�-� =�"�+� ��F2 ��>�
 �I�4I A� "#��

 ', �B; 81>(& E& f:�� !�4J d�Q 	
 3V f���*: �; "#�� k "�2 

u�I& !"# !
	 V .3�)9 	1D ', !"9�B, �; ��,�:�� !
E�� 
1# 8&

k "2 �� �]<:�3&L4, �� ��/��'�(  �I& �*��� _9�; "g	
 

3&L4, �� '��Y, 0V 	&"-, �1� 	
��/����*��� _9�; "g	
 

�I& .���  P4��	&E �B; 81>(& E& f:�� d�Q P�&���/� W	1�g

 
 R 
 =Y�� 	
 P�L>���2 �B�; 3
��; 
 "�X, '�; =�"�+� 	

', �?�, 0V 8�s�-� "#��.

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

44
.5

.5
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
25

-1
0-

25
 ]

 

                            12 / 14

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.44.5.5
https://jcpp.iut.ac.ir/article-1-869-fa.html


�,�-�' ��	-%�� ./�0! �� 1�� 
�23� � 45 607� �� 8
�#� 1/0/9�... 

�� 

!��F� W����I C�4-X� P�& 	
 !��p E& 8	&
����q	
 ����I 

�:�]# !��F� W����I _9�; �; "# �*��J �t: 	
 E 	 L�4: 8	&
���

', �� ":&1� 
	1�, 0V 8��s�-� =�"+� 	
 �>�
 �I�4I A� 3&1/�

 
�4>� 	&�% 'I	�� .k "2 �q��; '*(��Q 	
 �B�; �/4F� 81>(& 

F� ���I!�E& !�p 0V E& 8	&
���q�� ���I �q��445� ����I 

', 3�B: &	 "��� "9
 .', !"9�B, 	
 �B�; ���E m.�I ��; 
1�#

 k",  �*��� _9�; R 
 =Y�!&	 	�; 8	��4�V E& ��4^ 8��>�
 8�9

 ', 0�b*:& &	 =,�; "/; .o93&L�4, ��� L4: '��Y, 0V P4/pq�/�

�I& �*��� _9�; "g	
 .=�4(
 �� �*](& P��& �;�!��F� 0V E& 	&
���

 'X.I)k�:�; (', !
�c*I& L4: =���-, 	
 _9��; 3&L�4, P��& "�/;

 !�F� ���I _9�; ', L4p�: !�p E& 8	&
�� "#�� .�I�4I P�& �*](& 

=4(
 ��P�& �;!�p �~;& ', '(L�
 �-./, 8�9 �B�>9	 3&"�/p "#��

'): "#��.

', �; 8�>�
 �I�4I � �?�, 0V 8�s�-� =�"+� 	
 ":&1� "#�

 �; �I& P�&!&	 	�; 
1�# d��Q �/4F� �,�:�� E& =,�; 8	�4�V 8�9 .

k "2 ��', 3�B: &	 �445� P�& f��*: "9
 .', !"9�B, 3&L4, 
1#

 3&L4, �� '��Y, 0Vq�/��', _9�; "g	
 ', k",  "��� ":&1�

!&	 	�; "/; 0�b*:& &	 =,�; 8	�4�V E& �4^ 8�>�
 8�9.

8j�%<
0�D 

� !
 "X, 	
!{ � 8	��4�V �	L�� 8��9) 8	��4�V �j]�# ��4t:

 3E
 	
 "I 'Bj9E( 'X.�I $��/, hI�/,  C4%
 ����", Z

', '/4,E��E !��F� 3�,":&	 _�&L�& U��� ":&1�  0V E& 8	&
���

 
1# '�&	E W&"4(1� _�&L�& .81�>(& ��; 
&
 3�B: C4-X� f��*:

 ��:&
 W	e R 
 =Y�� 	
  R"/J k & =Y� 	
 �B; �/4F� 8& 

�� f:��!&	 	�; ', =,�; 8	�4�V "#�� .0��b*:& ���!&	 	��; 8��9

 !	 
 	
 3�9�4J '�V E�4: �; �I& P�& =,�; 8	�4�V a��*b, 8�9

 k", P�&���/� Z!"# P4,@� \̀ ,�;!&	 	�; 8&��� &	 =,�; 8	�4�V 8�9

�F:V ', 0�b*:& "/; .o9�I�4I k", P�& 	
 P4/p '�c�*b, 8�9

 8�s�-� =�"+� �F2 ��21� �� �; ���J 	&�% 'I	�� 
	1, 0V

��P�& �;E& �*B�4� h��&�, ��� R 
 =Y�� 	
 '��Y, 0V 3&L4, 

', k & =Y� �� "#�� ', �t: �I�4I P4� E& "I	  �9!&	 	�; 8�9

 	
 d�Y�, ��� 3��9�4J �B�; 3
�; 
 "X, Z!"# �;e a�*b,

 8��s�-� =�"�+� �F2 �I�4I P���",&	�;  P��*F� R 
 =Y�

 "#�� 0V.', C4-X� P�& f��*: �>�
 E& $���/, ��
 "X, �� 3&1�

 !�, 	
 0V�� 
�; !	�#& 
&
�,  �4� 8�9 	
 3&E	 �B; �; 8	1D

!�, P�& ', !
�c*I& '/4,E��E $��/, E& �*B4� �9 "//;.

���J 	&�% 'I�� 
	1, C4-X� P�& 	
 �; '*B; 81>(&Z81�>(& 

', �-./, h(�^ �B; "#�� .', 
�F/B4� 4J 
1# ��; 8�>�
 3�9�

 !	 
 'D 	
 0V �� 8�*); E�4: 3&L4, "�:	&
 "�#	 a�*b, 8�9

 3&1*� ��  
1# 'I	�� L4:�F:V d�Y�,�� 3��9�4J P�L>���2 &	 


&
 _9�; L4: &	 0V 8�s�-� 3&L4,  
�;.

��	
� ���� ��	-%�� 

�..& ZP�	V .�  .	.!&1bI�wI .x��O .�4]�# k", �E&��  '��+, E WH1Y�X, 8E��I y��7  0V ����"�,  '��&	)CRPSM .(

3&��& Z3�,�; !�>B:&
 Z�4b]� _9�;  8	�4�V 	�/4)I P4,	�Fp.

�.3 Z3��
&�,�4� .���� ._/j)9��o;8	�4�V Aj�#1; �-./, f:�� k1YX, 	
 3{ �*4: 
1; d�Y,  )n	��� 3�*�I& .(3����� ��,�:

!E  8	�4�V 8&�*;
 E&�4# !�>B:&
 Z'B;.

�.3 Z'/4<Q .���� .���12 8	�4�V �?& Aj�#1;  !�>2�� �-./,  
 	
 R"/J 
�j�)� �� 3{ �*4: a�*b, |1.I �� 3�4, 	
 A� 8& .

3���� !E  8	�4�V "#	& 'I�/#	�; �,�: E&�4# !�>B:&
 Z'B;.

�.8E	 �B; 
�F2 W	&E  ���I .����.>http://www.agri-jahad.org <.

�.� Z':& 
�;.����.3&��& 	
 0V =z�<,  $��/,.k & "�2 3&�F� !�>B:&
 W&	�B*:& ZoB# ��p Z.

�.W Z�/9 .�  .	.!&1bI�wI .x��N.k", |`g&CRPSM W	e 8	�4�V ����",  k1YX, P4)b� 8&�� .��*4); 	�/4)�I P4)*B�9

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

44
.5

.5
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
25

-1
0-

25
 ]

 

                            13 / 14

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.44.5.5
https://jcpp.iut.ac.ir/article-1-869-fa.html


� ��	
� � 
���	�� ��
� � ���� ���� /�	��������/��	 ! � "#$��	#$ /�	%&�	' ()*+ 

�� 

!E  8	�4�V '�, 3&��& 'B;3&�F� Z �4: W	&E  Z.

7. Allen, R. G., L. S. Pereira, D. Raes and M. Smith. 1998. Crop evapotranspiration. Irrig. Drain., Paper 56, FAO, 
United Nations, Rome, Italy. 

8. Allen, R. G., H. Smith, L. S. Pereira and W. D. Pruitt. 1997. Proposed revision to the FAO Procedure for 
estimating evapotranspiration. The second Iranian Congress on Soil and Water Hssues. Feb.15-18, Tehran I.R. 
Iran. 

9. Beruardo, D. J. 1988. Irrigation optimization under water supply. ASAE 31(3): 712-719. 
10. Doorenbos, J. and W. O. Pruitt. 1977. Guidelines for predicting crop water requirements. Irrig. Drain. paper 24. 

Food and Agricultural Organization of the United Nations, Rome, Italy. 
11. Ghahraman, B. and A. R. Sepaskhah. 2002. Optimal allocation of water from a single purpose reservoir to an 

irrigation project with pre-determined multiple cropping pattern. Irrig. Sci. 21: 127-137. 
12. Hill, R. W., K. H. Rayan., R. L. Buttars, A. A. Keller, L. M. Mulkary., F. R. Stewart. and B. J. Bomen. 1983. 

CRPSM yield simulation model. Utah State University, Logan, Utah. 
13. Jackson, B. S., T. J. Gerik and D. F. Wanjura. 1990. Use of COTTAM for scheduling limited irrigation. J. Prod. 

Agric. 3(4): 420-425. 
14. Kuo, S-F., G. P. Merkley and C-W. Liu. 2000. Decision support for irrigation project planning using a genetic 

algorithm. Agric. Water Manag. 45: 243-266. 
15. Meyer, S. J., K. G. Hubbard and D. A. Wilhite. 1993. A crop – specific drought index for corn : I. Model 

development and validation. Agron. J. 85: 388-395. 
16. Paul, S., S. N. Panda and D. Nagesh Kumar. 2000. Optimal irrigation allocation: A multilevel approach. J. Irrig. 

Drain. Eng. 126(3): 149-156. 
17. Rao, N. H., P. B. S. Sarma and S. Chander. 1988a. A simple dated water-production function for use in irrigated 

agriculture. Agric. Water Manag. 13: 25-32. 
18. Sepaskhah, A. R. and A. A. Kamgar-Haghighi. 1997. Water use and yield of sugerbeet grown under every-other-

furrow irrigation with different irrigation intervals. Agirc. Water Manag. 34: 71-79. 
19. Sepaskhah, A. R. and A.  Parand. 2006. Effects of alternate furrow irrigation with supplemental every-furrow 

irrigation at different growth stages on the yield of maize (Zea mays L.). Plant Prod. Sci. 9(4): 415-421. 
20. Yaron, D. and A. Dinar. 1982. Optimal allacation of water on a farm during feed season. J. Agric. Econ. 64: 452-

458. 
 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

44
.5

.5
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
25

-1
0-

25
 ]

 

Powered by TCPDF (www.tcpdf.org)

                            14 / 14

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.44.5.5
https://jcpp.iut.ac.ir/article-1-869-fa.html
http://www.tcpdf.org

