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

  

���  

 

  
 

$* �+�%� �
,-���
�� ./0 ��1��"
 2� �3
4 �
���  �5�"� � 	#� �� 6���  
 

 

�	#� 78��*9  � �:0�;�� <�;�� 2�� �=� >����'   

  

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

  
 

45
!	  
     $* �+�%� �
,- ����� ��?%� ��         �@�� �� �"A B�3C� DE��� �  ���
�� ./0 � 6���             $F0� �F3
4 �F
���  �F5�"� � �GF;�� ��
+��@ 

     ��� �H �G;���� 9<I'(JJ        	; �K ��L� ��@ >�3��M# �����GN ��O
O� !�P38;� �   .  �� R;���� 7;�  S��� ���+      !	F#  �F@ ��F1
     S��� �;�& T�H U��0 �  ����A       	# ��L� ���5 �� �� �� �� D��N ��1 .  �� ���
�� D��# �1��"
 ��+� D��� >��%�   V/F� �F� � )  ���F
��

  ��"X�)	1�#(       6I� ��E�� �  ���
�� 2��A Z; ./0 9       �A�  >	# �& ��E�� �  ���
�� ./0 9�	%� (   $* �+�%� 6��� �  6���)   � ��� 9���
[%P%� (        V/� ��M4 �  ���� D��� >��%� ��)  Z; 9�N�@ 6���  ����� ���      ��F��� ��F� �  9�#�&      	1�F# � �F#�&)      �F+�%� 6��F� �	F�

�\]�[;�(( 	A ��  .                        9�FA�   �F5�"� 9�0�F� �F/0 97
�� V/� �� �@�# 7
��� ^�_�� ��_+ 7
PA�
� �� ���
�� T�/� �
,- �N  �  >�GA `;�3A
 �%X� �A�  7
a��& >�[
� � Z;b���
�  �5�"� �� ��  .6I� DE��� �H ���
�� ./0 ��  �� �FA�   �5�"� 9�A�  >	# �& � �	%�cdef  ��K�F�
N 

   "
 �  ��351 �    �� ��"X� ���
�� ��    �� U
�'cd)   � ')cg     2��; R1�* ��351 �  ��K��
N  .  $* �+�%� ��"
      ��_F+ 7
PA�
� �� [
A 6���
                         �F%X� �
,-F 7
a��F& 	F+�  � ZF;b���
�  �5�"� 9�A�   �5�"� 9�0�� �/0 97
�� V/� �� �@�# 7
��� ^�_�� 9��� �  �@�#  �	X ��� 

2#�  .     �A�   �5�"� 7;�3G
�    ����� ��� �  ��"
 �      7
PA�
� �� �N  �� �#�&c(f)         	1�# ��"
 �� 2h8A 9��351 �  ��K��
N )    6��F� �	F�
 �N (J)(       �  >�GA R;�[�� ��351 �  ��K��
N  .     �A�  7
a��& >�[
� 7;�3G
�)  7
PA�
�J/cd (%        ��F��� ��� �  � ���
�� 	1�# ��"
 �   �F#�&

 ��  �*  	�� 2�  . A j
O� ��* `;�3A$* �� �3
4 �
���  �;� 2
��8E D
�  �� �*  �  >�G ��F��� �� !��"1 ��"X� ���
�� 9���   �F+�%� �F#�&
$* �;\& ���A� 	#�  �hM� ���� ��E�� �  �H 6���.  

  
  
  
  

!b�� �1�  N�
	� :  ��
+��@	#�l;b���
�  �5�"� 97
a��& 9�\]�[;� �+�%� 9  

  

  

  

  

  
  

�. �� ���	  ���	�!"� #$��� �!%&'()"�*+��,   ���	�!"� - .+��/&% .0�- )'1"� 	�2( 3�45��	  6���7� 819� - �:��2 

* : ' ;&<='>?� �=�  6�7��>�-�!$>) :roshdi1349@yahoo.com  

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
91

.2
.5

.1
1.

9 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

25
-0

4-
06

 ]
 

                             1 / 11

https://dorl.net/dor/20.1001.1.22518517.1391.2.5.11.9
https://jcpp.iut.ac.ir/article-1-1675-en.html


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

���  

��	O�  
   @�� �� 3-1:  �$�&?             A�&B*: �B� �CB"&� ;�B0 �	 /�D�&5, �	 �,

         )' ���E 3	�F!"� 	�&' )D�$G @$<�-�� HI' J��*' 2� )K� �	  	�$G 

             L�MB' /���	 )���BN OBPK' A�&B*: �� Q$� �!��5$� /�D�&5,

 �"� /	��2 .           �B� R?�B� 6��&70 �5, ��2 ST"  A���� �	��/� 

        A�Q$' @�� 2� �, 3	&� ��!KD A&$U$'V� %��        �B$X� - HB�	 6�&B9

 �"� )�( .   �� 	&Y�Z� %        .C� - 	��	 �� �5, ��2 ST" @��!5$�

      �$�&? - [.: A( 2�)��   #$�����   - \/�� 	        �B�2 STB" 2� .B9�

�5, (    .B���	 ���E)�� .(      A���BKPD - ]&BD&')�� (    �*B� �B^�

          �$�&? 	�KUP: /�Q_� �� `�a&?&*� bU!Y' O0��' �	 �� )K5%

 .�	&P� �C?�T' .         �U0�' �FD �� �� �$�&? .+� 3�-	 �I�()   .B$?&� 2�

    ���	 A.+�� /�I!�� �� ���&_ ( .�	&P� H$=X� .     �BU0�' �	 A�BD�$G

  OG  ���&_ �C"&�	          OB�&c 3�-	 �� �=��X' �	 3&$' O$K5� - )D

           [�=B0 )K5B% �*� �� �7=�  ���	 A.+�� - L1N A.+  �B�

.�	&� .    ���&_ �C"&� �U0�' �	 �*�    OBG �Q�� #_&' �D   - �BD

  L1N 	�.C� �D�, )' �D         	�.BC� �� �=��X' �	 L1N 	�.C� - .+

        	�	 A�5� �*� �� /�!5$� �$"�=0 L1N �	 ���	 .  d*$")�� (

*' �� 	�	 e�f�� �$�&? /-� �� )X$Xg�  )>5% /�D�^� )"��� �&h

               �*B� i���B+ �	 	�B>UP: �D�Bj @$4��B$' �j 	&P� ���QG -

  )>5%Z� %     ���	 A2- �D�j -�� %	&� .      d*$B" - k��BD)\ (

            �� �B$�&? �B��	 	�B>UP:  )>5% �j .�	&P� ���QGZV %  A2- -

   �� ���	�� %  �"� 3	�	 �D�j .    A��� - @'�_)� ( +�	 A�$�  �j .*!

         - �+�	�� l%�+  ���	 	�>UP:  [�'&$� �D�j m:�� )>5%

   )' �$�&? ���	 A2-	&+ .  /��K+)�� (   )"��� )c  OPg!' 6�F9

       �+�	 ��In� �$�&? �	 )K5% ��  �,    ���	 	�KUP: �D�, @��!5$�

     )>5% �*� ;�P:� ��  OG �U0�' �	      �U0�' �	 A( 2� k� - )D	 

L1N  .�	�G 3.D�5' /.*�.  	�KUP: �D�, �U0�' �	   OBG  )BD	

)' � .��&�  �     ���	 iX" - OG �Q�� O$?	      3.B+ O$K5B� 32�� /�D

       L1N 	�.C� �D�, m:�� �, .+��+    L1N �U0�' �	 - 3. /.*�

� � A2- �	 �D�, O$?	���)' ���	 .+��.  

  HBD A�5��          BKUP: �B, .B�	&P� A�B$� @$B*oB    - `B�a&?&$� 	�

         ���BE �*B� ;�P:� A�'2 �$^p� �g� /	�M!E� 	�KUP:    .B*!��G - 

�5$        	&B� .D�B+ ��BP$� �	 `B�a&?&$� 	�BKUP: @��!.   - A�B$U$U_

  3.*��.%)V (       OG O0��' �	 �*� i���+ �g� �, .*!����	  )BD	

            6��=B% @��!5B$� - �!��� �D�, 6�F9 �q,�  L1N A.+�� -

 OG �Q�� 2� )+�� �� ���	 	�KUP: �� 3	��-    - .B�	�, A�&B*: �BD

   A2- �D�,���     �	 �*� �^� �� ���	        QB$� L1BN A.+�� �U0�' 

  	&� �h01' O��E .    A&=U� - @=U$�)�� (    r&E- �, .�	�, ���QG

         OBG 6.B' ;&c �	 �$�&? �	 )>5% �*�       �B��	 A.B+�� - )BD	

       )B' )G.$B"� �	 J��=B� - �B��	 	�KUP: �D�, #_&' 		�BG .

            �D�B, �^� �	 ���	 	�KUP: �D�, m:�� )5��2 �U0�' �	 �*�

   �� - ��&� �	 L1N 	�.C� �	 .B+ L1N �	 ���	 	�.C� .  �	 �*B�

                @��B!P, - �B+�.� �B��	 	�BKUP: �B� /�$^pB� )5B�-� �U0�'

              A.B+�� �B� )5B��2 �U0�' �	 �*� �, .+ .$?&� )��'2 	�KUP:

	�	 s� ���	.  

    A���KPD - t?-)�Z ( 3	&P� ���QG       �B, .B���� %   �B$CP_ 2�

    H, �9�*: 	&7P, 2� A�I_   )B' u�� L�M'   .B��� .    �B9�*: L�MB'

  /�v'Q��   �P=E �� �I�( A.+ 	��- O$?	 ��     A�BD�$G ),��&B% /�BD

           �P=BE - 6�B�&70 - 6�w  &B_  e.*G ���	 .*��'      ),��&B% /�BD

/Q7"             6x&MBg' )BF$, - )BP, 	�KUP: ���Q�� �	  ��&U: - �D

    .���	 �X� /2�-�5,)�\ .(      A&B!���G - A�G�&' 6�C?�T')�V ( �	

            A�5B� �B$�&? e-�BX' - [�=0 e�E�� �	 /-� L�M' 	�&'    �Bj 	�	 

         )B' [�=B0 e�BE�� )G.$"� �	 �$%p� �� �f*' /-� 	&7Pj  		�BG .

f0/2�  A���>PD - ) Z ( 	&P� �h01'.�   �,     �B��	 	�B>UP: �qj�.0

 �BB� �BB$�&?/�BBD	&, L�MBB'QBB*4*' - /-�  @BBD(  6�&BB9 �BB� 

;&Ug' )+��       OBG 2� .BC� - O7E      )B' OB9�0 )BD	 		�BG.   ���QB�� 

        /-�  @BD( L�M' Hj �9�*: 	����j �� @$<�-��      iB"&� QB*4*' - 

�&��)  )�&>U' - ) �� (  /.B$f' -   )�&B>U' - ) �� (    3.B+ ���QBG

�"� .      A�2�� - /.Pg' 6�C?�T' u��!�)�� (       )B!$o �B$�&? 3�B$G �	

             A2-  ���	 	�>UP: �� /-� 	&j L�M' �^� �j 	�	 A�5� �1� HE�

���       )*C' L1N �	 ���	 	�.C� - ���	         L1BN 	�.BC� �� �'�  	&� ��	

  �$^p� ��&� �	 )*C'  �+�.� /��	 .       A2- - �B��	 	�>UP: �qj�.0��� 

     L�M' ��P$� �	 ���	�\/�    �� /-� 	&j �����        - 3.B+ �$9&� A�Q$'

   @$4��$' ���/�V��      - ��!>D �	 e�G&U$j ��/�Z  �� e�G    .B'( �"	 .

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
91

.2
.5

.1
1.

9 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

25
-0

4-
06

 ]
 

                             2 / 11

https://dorl.net/dor/20.1001.1.22518517.1391.2.5.11.9
https://jcpp.iut.ac.ir/article-1-1675-en.html


$* �+�%� �
,- 1��"
 2� �3
4 �
���  �5�"� � 	#� �� 6�����...  

���  

 )BB!PD)� (   - ),�BB% 	����BBj /-� �?�BB" -	 )BB"��� yBB� )BBc

;&Ug'         -�� - 	�KUP: �� Q*4*' - /-�  @D( )+��    ��BIn� �$�&? @$<�

             5B��'2( /�BD��P$� @$� ���	 	�KUP: �h� 2� ;-� ;�" �	 �j 	&P�) 

L1!%� )*C'  �.� 	&_- ��	�+ .    ;�B0 @$B: �	      iB"&!' �q,�.B0 

     ),�% 	����, �� 	�KUP:\�          - @BD( 6�F?&B" ��B!KD �	 e�G&U$, 

��             ;&BUg' �B7��' `B� - QB*4*' - /-� 6�F?&" e�G&U$,   )B+��

    �� �hUN �� z&� �9�*:  )7$,Z    .�	�G O9�0 ��QD �	  .   A�QB$' @��

      .D�+ ��P$� �� �7=� 	�KUP: ���Q��\�%	&�  .   /	�MB!E� )��B�2��

 5��'2( /�D��P$�)     	�	 A�5� Q$�   �,        z&B� �B9�*: ),�B% L�MB'

  /	�M!E� �$_&� /���	   - ;&Ug'        /	�MB!E� �B$_&� .BE�� �I�( )+��

	&�.           �^� )"��� �&h*' �� �{�0 ���'2(  �!"�� @$PD �	   JTE e|&�

 ;&Ug' - &P� bU!Y' O0��' �	 /��$�(    - /-�  �&B� �B9�*: )+��

             e�Bf�� )B!$o �B$�&? �B��	 	�B>UP: - )5�-� 6�$9&M% �� Q*4*'

���G.  

  

<�� �  ��� �1  

 ;�BB" )BBc �BB{�0 }BB$Xg���VV 6�BBX$Xg� 3�4!=BB�� �BB:�Q' �	 

              )��B$���v_ ;&Bc �B� /&B% A�!B"�I+ )BC$7c J��*' - /2�-�5j  

'\\  �  ��  �:  )E�+    )��$���v_ �'��  �  �V      r�BF��� - )?�P+ ���� 

.BB�	�G ��BB_� �BB��	 STBB" 2� �BB!' . )�BBC� A.BB+ lY5BB' /��BB�

        2� OB7E  8�Bc /��B_� Og' ��% )��$P$+ - )>�Q$� 6�$9&M%

     .�	�G �$I� ��% ��&P�  ���'2( /��_� .     8�B+ �� u��!�   ;-.B_� 

)'.+�� .             3�B' 	�	�B% �	  �1B� HBE�  )!$o �$�&? �+�j 6�$UP:

e�f�� ���G  . �� ���'2(  �&U� 6�&9          �	 /��&B� 3.B+ 	�B% /�BD

   �&U� ���� 8�c #?�E        .B+ ��_� ���>� �" �� )�	�M� O'�j /�D . �	

                 STB" �B" �	 )UB9� OB'�: A�&B*: �B� /��$�( 8&T" }$Xg� @��

)    ;&PC' /��$�( O'�+).D�+(          �BU0�' �	 /��B$�( �B�&� y� JTE  

L1N      ���	 �U0�' �	 /��$�( JTE - /.*�/.*� (     �B9�*: L�MB' -

H,   L�M')          QB*4*' 6�F?&B" - /-� 6�F?&B"  yB��&� .$"� (  �B�

       ST" �" �	 ):�� O'�: A�&*:)      yB�  �9�*: )j�% L�M' O'�+

 ;&Ug' ���   ;&Ug' ��� -	  )+��     .D�+ ��P$� - )+��)    L�MB' e.B:

 H, �9�*:L�M' (	&� .         6�F?&B" - QB*4*' 6�F?&B"  y��&� .$"�

       �$9&� ��	�X' �� �_&� �� /-�   3.B+\   ��   - �\     �BD �	 e�G&BU$j 

  .�.�	�G L�M' ��!>D . ;&Ug' �	  H, �9�*: )+��    �MB*:  L�M'

    �7=� �� �&��               �7=B� �B� QB*4*' - /-� �B9�*: - ��QD �	 \  �	 

     .�.�	�G L�M' �U0�' -	 �	 ��QD .  ;&Ug' ;-� �U0�'    )Bc )+��

     OG O��-� - )5�-� .+� O$P>�         �BU0�' )c A( e-	 �U0�' - )D	

L1N  .*�      �Bj )��'2 )*C�  /�\ % �B�&�   6�Bj /�BD     �BU0�' �	 �BD

L1N ������ 6�&9  .�	&� /.*�.  

;&Ug'  �hUN �� )+��         )!5B� ���PB" iB"&� �&,�' /�D�� 

  .+ ;�P:� /�!$? .�� /�&c     ��&� O, )��&D e�.�� �,    	�&B' 6�, /�D

    .�	�G �!5N( �D	&, �� �h� .       ��B� �BD )5B��'2( /�D.B0�- /��B$�(

��    � - )!5� 6�&9    2� .BCZ�  )BU$'          �5B� 2� )BCPf� �B$Y7� �B!'

   [1, �$Y7�A    �?&? 2� 3	�F!"� ��      �B��G e�Bf�� )�&F$" /�D .  �BD

      O'�B+ )B:�� 6�j�          ;&Bc �B� �B+�j bB�	� �      �UB9�� - �B!' 

b�	�   /�DZ� )!��"         Hj��B� - 	&� �4�.>� 2� �!'ZZZZ�    �	 �B�&� 

    .B�	�G H$Bh*� ��!>D .  )BG��- 2�            )B!$o �B$�&? �1B� HBE� /�BD

&!'i"   A	&� [�)��\ 2-� (           �B�  3.B�-� 	-.Bg'�� /.B+� �B$�  

   ��&� r�F������ V\ )!��"             ��B� OKB+  )��&B9 OBG dB��  �B!'

       �B��	 ��QBD A2-  )�$��V�        	�BKUP: iB"&!'  e�BG �/�    �	 @B� 

        /��P$� �� e-�X' - �*, �� e-�X' �P$�  ��!KD        �B"� )B"-��- /�BD

)��.(   ��&P� 2� O7E     �$B+�0 �^�  A�D�$G /��	���      k�B" - L�B0 /

           �%�B+ 	�.BC�  �E�" �TE  @$'2 ST" 2� �%�+ @$?-� r�F��� 6�F9

             	�B>UP:  yB�a&?&$� 	�B>UP:  �%�+ �D �	 L1N 	�.C�  ��&� �	

              	�&B' @$<�-�B� .9�	 - L1N �	 ���	 	�.C�  ST" .0�- �	 ���	

  .*!��G ���E )���2�� .3	�	 �� /�D      e�B� 2� 3	�F!"� ��  3.'( �"	  ��QB��

  /��'(MSTATC          @$4��B$' k�B" - 3.B+ k��B���- ��Qf�   /�BD

      �*'�	 .*o A&'2( 2� 3	�F!"� �� �U9�0     .B�.�	�G �=B��X' @>��	 /� .

e�� 2� 3	�F!"� �� Q$� �D��	&P�  ��Q��Excel.�.+ H$"�� .  

m�� � `;�3A  

B�� (��� �  �@�#  �	X  

               �B^� - /��B$�( bBU!Y' 8&TB" �$^p� �g� ��&� �	 �%�+ 	�.C�

 �( O��X!'      ���4� ���E 	&j - /��$)   ;-.B_�( .   ;-.B_�   A�5B� 

)'     )*C' �^� 	&j L�M' �j .D	         �B�&� �	 �%�B+ 	�.BC� �� /��	  

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
91

.2
.5

.1
1.

9 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

25
-0

4-
06

 ]
 

                             3 / 11

https://dorl.net/dor/20.1001.1.22518517.1391.2.5.11.9
https://jcpp.iut.ac.ir/article-1-1675-en.html


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

���  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

      

 �
��

�
�.

�
	
�
� 

��
��

� �
��
 �


�
 �


�
��

� 
  

�
���
�� 
�	

�	
 �
�
 

)
�
�	�
�

��
�

(
 

 ��
��

��
��
� 

�
���
�

 
�
��
��
��
�

  

)
d

S
/m

(
 

��
��
��
� 

��
��
�  
! 

 �
"#$
 �
�

�

%�
	

� 

 ��
��

�
�& 
'
��(

 

�)
*+

  

)
m

g
/k

g
(

 

 ,
��
��-

)
m

g
/k

g
(

 

 '
�&

)
m

g
/k

g
(

 

.#
/#
�

 

) 
m

g
/k

g
(

 

�
0�

  

)
m

g
/k

g
(

 

1
�

  

)
m

g
/k

g
(

 

23 –3
 

55
 

6/3
 

8/6
 

6/
89

 
66/3

 
:/;

 
<5
3 

5/:
 

</;
 

5;/3
 

=</<
 

;3>
23

 
5;

 
68/3

 
</6

 
6/

8;
 

65/3
 

5/;
 

<=
3 

2/:
 

:/;
 

=5/3
 

=6/<
 

    

 
 �
��

�
� .

��
 �


��
 �

��
� �

�
	 
�� 
!	"

#$
 %

	
&�
'

($
 )
*  
+�

&,-
 
,
�./
  0

 �
�	



  

** ?*
 0 

ns :
�#
A� 
B
�C�
C �
�

 D
��
�E
� F

G
� 
��
 ��
�

H
 % 0J

 %
�#
A� 
K
0�)
C L
�
 0

���  

    

K
�A
���
 '
�/
	��
�

  

��
�MC
 N
��#
�

  
 �
O�
�

�
��P
&

  
 �
� 
�$
��
 �
��
AC

�C

�

  

 �
� 
Q
R
S 
���
AC

�$
��

  

 P
� �
$�
� 
'
��0
� �
�)C
��

'
��P

  
�T
��
 �
GT

  
��
�U
�

  

�	�
�

  
V
�W

�

�� 
��
�U
�

  
'
�XC
0�
- �
�
��

  

���
YC

  
Z  

6;/3  
5=/3  

[\/H  
3:
5

/8  
]H/

JJ
^\
H_

  
^Z/

`\
ZJ
H`

  
9=/2  

 N
GT

�
��
��&

  
<  

n
s

;9/<  
n
s

:5/5  
*

:=/5  
*

=9/2  
*

=8/
=9
38
8<
9

  
*

==/
89
69
9<
;6

  
*
*

=:/2  

 �G
$

)a(  
5  

39/8  
::/3  

2:/3  
55/3  

<8/
=5
=8
:<

  
<:/

88
63
38
<

  
85/3  

�

(

  
2  

*
*

:8/:  
n
s

88/3  
*

52/5  
*

8;/9  
*
*

26/
8=
6:
38
:

  
*
*

25/
<6
=;
52
=

  
*

*
:6/

8:  

 �G
$

)
b(  

;  
89/3  

3;/3  
;2/3  

88/8  
2:/

26
;;
:

  
;9/

88
;3
<<

  
<8/3  

�
��
��&

 
 *

�

(

  
;  

n
s

5=/3  
*

=2/3  
*

<=/8  
n
s

<;/3  
n
s

3;/
83
25
<

  
n
s

88/
96
6;
3

  
*
*

88/<  

 �G
$

)c(  
8<  

23/3  
8=/3  

2</3  
85/3  

26/
58
9;
3

  
2:/

29
<3
5

  
<9/3  

 K
���
�MC
 B
��
b

)%(  
8:/:  

32/
88  

<2/
83  

9;/5  
=3/

83  
=2/2  

82/<  

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
91

.2
.5

.1
1.

9 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

25
-0

4-
06

 ]
 

                             4 / 11

https://dorl.net/dor/20.1001.1.22518517.1391.2.5.11.9
https://jcpp.iut.ac.ir/article-1-1675-en.html


$* �+�%� �
,- 1��"
 2� �3
4 �
���  �5�"� � 	#� �� 6�����...  

��\  

 ��	L( . �+�%� 6��� !��A � ���
�� T�/� ! �� �,� 7
PA�
� �8;�O� ̀ ;�3A$*6����3
4 �
��� �G;���� ��_+ �@�� ��   

��'2( /�D�&!j��)5  
 �	 �%�+ 	�.C�

��&�  

 �%�+ @$?-� r�F���

 @$'2 2�)cm(  

�E�" �TE  

)mm(  

���	 	�>UP:  

) kg/ha(  

y�a&?&$� 	�>UP:  

)kg/ha(  

@$<�-�� 

(%)  

/��$�(    

.D�+  �/Z  
a �/\  

b ��/V  
a �Z�� 

a Z�\Z a ��/�\  a 

L1N �U0�' �	 /��$�( JTE/.*�  \/\  a �/\  b �\/�  b ��Z� c ���V b ��/��  b 

JTE���	 A.+�� �U0�' �	 /��$�(   �/Z  a �/Z  a ��/�  ab ���� b \��� b ��/��  b 

	&j    

.D�+  �/\  c Z/�  b V�/Z  b ��VZ b �V�� b V/��  c 

)j�% L�M'  �/\  c �/\  ab ��/�  ab b ����  b \�VZ  �/��  b 

;&Ug' )+��)��� y�(  �/Z  
b �/\  

a �\/V  
a ���� 

a \��V 
a Z/�\  

a 

;&Ug' )+��)��� -	(  �/�  a �/Z  a V�/V  a ���� a Z�ZZ a �/�Z  a 

 A&!" �D 	�.:�)	&, �� /��$�( /�D��P$� ()*C' L1!%� .*!=D ��!5' L-�0 /���	 �j ;�P!0� ST" �	 /��	\ %.���.� HD ��.  

  

        	�	 ���Q�� �� ��&� �	 �%�+ 	�.C� - �+�	 . @$4��$' �=��X'  �BD

       .D�+ /�D��P$� �j 	�	 A�5� @>��	 A&'2( ��      )j�B% L�MB' - 

   @$��� �	 /�v'Q�� /�D	&j          - .*!B+�	 ���BE /��B'( 3-�BG @���

 ;&Ug' ��P$�           @$4��B$' @��!5B$� ��� -	 	�.C� �� 	&j )+��)�/� 

  ��&� �	 �%�+ (    	&� ���	 ��)  ;-._�( .        �B^� 6-�BF� e.B: �BU:

               )B' �� �B�&� �	 �%�B+ 	�.BC� �B� /��B$�( bU!Y' 8&T"  A�&B�

@��       �	 �j 	&P� �$_&� ��&G      )5�-� .+� 2�  .+� )��I!�� O0��'

       )' ���Q�� )5��2 .+� - 3.+ �!"�j 3�$G.��� .HD   �U: �� @$*o

  Hj i���+ 	�f��        3.+ O!Y' 3�$G i"&� Aa-�!$� .$?&� OP:  )�(

   )' )�x�>+� ��o	 -		�G .         3.D�5B'  �&j�B' u��B!� �B� �_&� ��

)'         �%�B+ 	�.C�  )>5% �*� ;�P:� �^� �� �j 		�G   �B�&� /�BD 

 )*C' �D�j             	&B7Pj i���B+ 	�Bf�� �BU: �� HD �j  �!��$� /��	

       )B' @B�� �BU: �� HD - )>5% �^� �� Aa-�!$�    A�B'2 �Bj .B+��

         3�$G )5��2 .+� O��-� 2� ��7��X� �*� ;�P:�)   J��" .+� �D�j

)5�-� ()'.+�� .     �!=��&!� /��$�( 8&T"  �U: @$PD ��   �B^� .��

)*C'      �	 ��&� �	 �%�+ 	�.C� �� /��	 .*+�� �!+ . �%�+ 	�.C� /�D

            3�$G �$�&�a .*��' /	��2 O'�&: �� 6��&70 - 61N �	 )7��_

                �B�&c� - �&B�  ��B% �	 	&B_&' )���BN 	�&B'  �5, Hj���

 	��	 )4!=� .HD         )4!=B� 6�B�&70 �	 A&$"�>$F��!$� OP: @$*o

   	��	 )T$g' i���+ �� .       - y5% }c�*' �	 Aa-�!$� �$7q� OP:

   ���N 	�&' 2� �$X�         �!Pj �&UT'�� )��&D - �( i���+ /���	 - )

 )' 6�&9  	�$G)�� .(   H, �9�*: 2� 3	�F!"� �  L�M'�  �&M%

��  ;&Ug' 6�&9 )'  )+��    A&'�&D �$?�C� ���Q�� �	 .��&�   �BD

               �$^pB� �B�&� �	 �%�B+ 	�.BC� ���Q�� �f$!� �	 - Aa-�!$� �$7q�

��   .+�� �!+�	 )��Q" .   �� /�v'Q�� �9�*: L�M'   B% 6�&9 )j�

              �	 3�B�- �B�  �B9�*: A.+ ��g!'�$N - �$7q� �U: �� �x�P!0�

��% �"� �!+�	 �� /�!Pj �$^p�  )��$UE /�D)�\.(  

  

n (7
�� �� �@�# 7
��� ^�_��  

               /��B$�( 8&TB" �$^pB� �Bg� @$'2 ST" 2� �%�+ @$?-� r�F���

    ���G ���E �&!j�� -	 @�� O��X!' �^� - 	&j L�M')  ;-.B_� .(

 ��� @��!5$�        ���	 �U0�' �	 /��$�( JTE ��P$� �� �&��' r�F  /.B*�

	&� .  ;&Ug' ST" -	      r�BF��� @��!5B$� /���	 ��� -	 - y� )+��

              �FB9 @B�� ��.BX' @��!Pj - .�	&� @$'2 ST" 2� �%�+ @$?-�

       @$4��$' �� .D�+ ��P$� �� �&��'Z/� )!��"    	&� �!')   ;-.B_� .(

          A�5B� �&!j�B� -	 OB��X!' �B^� @$4��$' �=��X'     yB� �Bj 	�	   ��B�

;&Ug'       ���	 �U0�' �	 /��$�( JTE ��P$� �	 )+��   @$4��$' �� /.*�

�/� )!��"           @$B'2 ST" 2� �%�+ @$?-� r�F��� @��!5$� /���	 �!'

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
91

.2
.5

.1
1.

9 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

25
-0

4-
06

 ]
 

                             5 / 11

https://dorl.net/dor/20.1001.1.22518517.1391.2.5.11.9
https://jcpp.iut.ac.ir/article-1-1675-en.html


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

��Z  

             @$4��B$' �B� �FB9 @B�� ��.X' @��!Pj - 	&���/�  )!��B"   �B!'

                   �BU0�' )Bc /��B$�( JBTE �B� /	&Bj .D�B+ ��BP$� �B� �&��'

L1N   	&� /.*�)  O>+�( .       	&7P, �� �7=� 3�$G �	 )?&U" .+�

�BB"� [�=BB0 ��$=BB� �( .�BB��� �( O$=BB��!� �D�BB, /�BBD

           2� �B!P, /.0 �� /��5� O$=��!� A�MX� #_&' ��7?�N )P!=��'

   )B' ;&U" A.+ ��Q� /��� e2x A�Q$' 	&B+ .    #B_&' �B'� @B��

          )' ;&U" A.+ ��Q� - .+� ;Q*� - @$<�-�� Q!*" �D�, 	&B+ .

   )' �E�" )?&c .+�&�         A�B$' H!=B��' �B$?�C� �Bf$!� .B��  )!��B�

3�4��$' .+�� �D .         ���.P: - 	�.C� ���Q�� �U: �� Q$� 3�4��$' ;&c

 ;&U" 32�.��  )' ���Q��  �D  .���)��.(   )' �h� ��      JBTE �Bj .B"�

���	 �U0�' �	 /��$�( ST" 2� �%�+ @$?-� r�F��� �� /�$^p� /.*�

           OB0��' @B�� 2� O7E ���2  .+�� �!+�.� @$'2 �%�B+     �B$?-� /�BD

 �!��� O$>5�            OB'�j �� 	&B% .+� )U9� �E�" )*$��� �Y� - .��

          �B��	 �BU0�' )c �*� i���+ �^� �� - 3	�j       	�.BC� 2� �B� /.B*�

;&U"     )' �!"�j �I�( 32�.�� 2� �� - �D	&+ .  )�&BKU' ���QG }7c

   )���Ic -)�\ (  @�� 	�&' �	             �B� �$^pB� �BU: �B� /-� 	&7P, �,

  )' @$=,� Q!*"&$�       3�4��B$' �UB9�� A.+ 3��&, m:�� .��&�   - �BD

     �� u��!� �g9  	&+ 3�$G )4?&�&,      )B' .B$�p� 3.'( �"	 	&B+ .

          @D( O$7E 2� /�v'Q�� �9�*: ��_ �D�, m:�� �, )U'�: �D

        )' �E�" r�F��� �D�, m:�� 	&+ Q*4*' - /-�       HD��B� - 	&B+

          ]�B% �	 )G�� L�M' OK+ �� )���N �9�*: @�� A	&P�  /�BD

   - �&+  )' )KD( ��       	&+ �E�" r�F��� ���Q�� m:�� .��&�)� .( ��

 )' �h�    H, �9�*: L�M' �j ."�    3�B$G .B+� O0��' �	 L�M'

            ���Q�� �^� �	 ��&� r�F��� ���Q�� �f$!� �	 - @$=j� Q!*" m:��

 ;&U" 	�.C�    )' �I�( 32�.�� - �D  		�G)�\ (     @$B?-� �U9�� k�" -

)' ���Q�� @$'2 ST" 2� �%�+.���.  

  

o (�0�� �/0  

            L�MB' - /��$�( bU!Y' 8&T" 3	�" �^� �$^p� �g� �E�" �TE

    ���G ���E 	&j)   ;-.B_� .(        /��B$�( bBU!Y' 8&TB" �=B��X'

              �BU0�' �	 /��B$�( JBTE - .D�+ /��$�( /�D��P$� �j 	�	 A�5�

L1N �� /.*�     @$4��B$' �B� #$�����/V - �\/� )BU$'   /���	 �B!'

     	&� �E�" �TE @��!Pj - @��!5$�  .�)  ;-._� .(    8&TB" @$� �	

           /�BD��P$� �� �&��' �E�" �TE @��!Pj - @��!5$�  	&j L�M'

  ;&Ug' ��� -	      .D�+ - /�v'Q�� �9�*: )+��) L�M' e.: ( 	&�

)  ;-._� .(             �B^� �E�B" �BTE �� 	&j L�M' - /��$�( O��X!' �^�

)*C'   �+�.� /��	)  ;-._� .(    )B' A�5� bU!Y' 6�C?�T'  .BD	

    	 )c �E�" �TE �,         )BT$g' OB'�&: �$^pB� �g� &P� - .+� 3�-

  	��	 ���E bU!Y' .H$h*�3.**,    .B+� /�D)    @$?�B7$_ - @$=B,�(  

     �'	 �$h� )T$g' O'�&: - �+�, ����( - H,���  2-� ;&c  �&�

              �BTE �UP_ 2� �E�" &P� - .+� �� ���G�$^p� O'�&: 2� ��&c� -

 )' �E�"  .*+��)�� .(      +� �D�, m:�� )5�-� �U0�' �	 �*� .

              2� .BC� �,  .+ �$�&? �	 )U9� �E�" .+� �'�	� �D�, - )5�-�

     �E�B" .B+� 	.f' /��$�(         �E�B" �Bf$!� �	 - )B:�� /�BD  /�BD

OG      .B�	�G `��g� 3.*D	)�� .(        O'�B+ )5B�-� .B+� �D�Bj

     )' �E�" �TE - ;&c �D�j  )' �j .+��       �D�Bj �BU: �B� .��&�

    ;&UB" 	�.C� - 32�.��   .B+�� �BD .       D�Bj mB:�� /��B$�( �D�Bj �

   H�Q�( 2� )%�� �$?�C� )' �D		�G .   )' �h� �� @$*�PD    �B, .B"�

     ;&Ug' i���+ �	 /�v'Q�� �9�*: L�M'     Q!*" �� �$^p� �� )+��

H�Q�(           ;&UB" 	�.BC� - .B+� ���Q�� m:��  .+� ��g' /�D  �BD

)'		�G.  

  

  (�
��� �@�# �  6I�  �	X  

     )*C' �$^p� 	&j L�M' - /��$�( bU!Y' 8&T"  .BC� �B� /��	 	�

     �+�.� �%�+ �	 L1N)  ;-._� .( /��$�( 8&T" O��X!' �^� �'�

    )*C' �$^p� 	&j L�M' -        �B+�	 �%�+ �	 L1N 	�.C� �� /��	

)  ;-._� .(         �� �&��' �%�+ �	 L1N 	�.C� @��!5$� - @��!Pj

          L1BN �U0�' �	 /��$�( JTE �� 	&j L�M' e.: ��P$�   - /.B*�

  ;&Ug' ��� y�     /��$�( ��P$� �	 )+�� 	&� .D�+ .    	�	 A�5B� u��!�

               /	&Bj /�BD��P$� e�BP� �	 �%�B+ �	 L1BN 	�.C� @��!Pj �j

      L1N �U0�' �	 /��$�( JTE �� �&��'   	&� /.*�)  OK+�( . JTE

        ���	 A	�, y5% ��  )5��2 �U0�' r-�+ �	 /��$�(    3	�BG /�D

  3	�G e.: m:��      OBG iX" �f$!� �	 - )��5��      A( #BE�C!' - �BD

  L1N 	�.C� �D�j          �	 �B��	 	�.BC� @$*�PD - �!��� O$>5� /�D  

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
91

.2
.5

.1
1.

9 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

25
-0

4-
06

 ]
 

                             6 / 11

https://dorl.net/dor/20.1001.1.22518517.1391.2.5.11.9
https://jcpp.iut.ac.ir/article-1-1675-en.html


$* �+�%� �
,- 1��"
 2� �3
4 �
���  �5�"� � 	#� �� 6�����...  

���  

d
e
f

f e
f d
e
f c
d

e

c
d

d
e
f

d
e
f

a

b
c

c
d

e
f

a
b

0

1

2

3

4

5

6

7

8

شاهد مصرف خاكي يكبار محلول پاشي دو بار محلول پاشي

ز 
ه ا

خ
شا

ن 
لي
او
ع 

فا
رت
ا

ر)
مت

تي
سان

) 
ن
مي
ز

شاهد

قطع آبياري در مرحله غلاف بندي

قطع آبياري در مرحله دانه بندي

  

 D5#'.7
PA�
� �8;�O� �� � ���
�� T�/� D��O3� �,� ��17
�� V/� �� �@�# 7
��� ^�_�� ��  �N 6�  

  

c
d

e

a

a
b

d
e

a
b

c a

d
e

b
c
d

a

c
d

e b
c
d

0

1

2

3

4

5

شاهد مصرف خاكي  يكبار محلول پاشي   دو بار محلول پاشي   

خه 
شا

ر 
 د
ف
لا
 غ
اد
د
تع

شاهد

قطع آبياري در مرحله غلاف بندي  

قطع آبياري در مرحله دانه بندي  

  

 D5#c. 7
PA�
� �8;�O� ��1 �,� D��O3��@�# �  6I�  �	X ��  �N 6��� � ���
�� T�/�  

  

 )' L1N		�G .HD             �	 )B�( HBj �B� )>5% �*� ;�P:� �� @$*o

 OG �U0�'   OG 3�-	 ;&c  )D	    @$PD - �!��� �D�, )D	   OB'�: 

 )' Q$�              .B+�� �^�B' �B�&� �	 L1BN 	�.BC� �D�B, �� .��&� . �	

 L1N �U0�'           �QB�� mB:�� �B"� @KP' �*� ;�P:� Q$� /.*�

L1N  		�G A�&_ /�D .HD      HB, /�BD	&j L�M' @$*o  L�MB'

    H�Q�( )%�� Q!*" ���Q�� #_&'   )' .+� ��g' /�D   �Bj 		�G

   OG 8�X? ���Q�� #_&'       	�.C� ���Q�� �f$!� �	 - �DL1N /�D

   )B' �!��� 8�X? 	&B+ .             ��B� -	 - .D�B+ /��B$�(  �FB9 @B�� �	

;&Ug' .�	&� 3	�" �^� �?�0 �	 ��.X' @��!5$� /���	 )+�� . )?-

  )*C' -	 @�� .�.5� ��	 .)?�0�	           HBD �B� -	 @��  O��X!' �^� �	 �j

       )*C' �f$!� �	 - 3	�j �.$� )5��Q�� �?�0 .�	�G ��	 .A�PD  ��&G

  )' 3.D�5' �j�G   ;&BUg' /�D��P$�  		       /��B$�( ��BP$� �	 )B+��

       .�	&� �%�+ �	 L1N 	�.C� @��!5$� /���	 .D�+ .  @�� �� �h�  �,

       )' )��I!�� �$N .+� 6	�: /���	 )!$o �$�&?  L1N - .+��  )BD	

  �%�+ 2� )%��   )' A( ):�� /�D  ���	 �� .��&�    - )U9� �E�" /.*�

�%�+          ��B?  .B+�� �!B+�	 �B'�	� ��&� @$��� /�D      �	 /��B$�( JBTE 

 ���	 �U0�'  6�, �	 /.*�       m:�� /	-.0 �� ��P$� @�� �g� /�D

              @B�� �B,  .+ .D�+ ��P$� �� �7=� ��&� �	 L1N 	�.C� �D�,

 OK+ �	 r&{&'��"� 	&I5' .  

  

1F (�A�   �5�"�  

  �$^pBB� /��BB$�( 8&TBB" �BBj 	�	 A�5BB� k��BB���- �BB�Qf� u��BB!�

)*C'       �+�	 ���	 	�>UP: �� /��	)  ;-._�.(      �	 /��B$�( JTE �� 

L1N O0��' 2� y� �D���	 - /.*� �� �7=� ���	 	�>UP:  /.*�

   )' �D�j .D�+ ��P$�.��� .          �	 /��B$�( JBTE �B� �j #$��� @�.�

L1BBN OBB0��' �BB��	 - /.BB*� 2� �BB��	 	�BB>UP:  /.BB*��/�Z�� 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
91

.2
.5

.1
1.

9 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

25
-0

4-
06

 ]
 

                             7 / 11

https://dorl.net/dor/20.1001.1.22518517.1391.2.5.11.9
https://jcpp.iut.ac.ir/article-1-1675-en.html


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

��V  

       �� /��$�( .D�+ ��P$� �	 ��!>D �	 e�G&U$j    �� #$����/��Z�  - 

Z/���� e�G&U$j     )' �D�j ��!>D �	       	-.B0 �Bj .���\�   - �� 

   )' A�5� �D�j .9�	  .D	)  ;-._� .(    8&T" �	 ���	 	�>UP:

      )B*C' L1!B%� 	&j L�M' bU!Y'         .B�	�	 A�5B� HBD �B� /��	

)  ;-._� .(        �B� �B��	 	�B>UP: @��!5$� - @��!Pj     -	 �	 #B$���

     ;&Ug' ��� -	 - .D�+ ��P$�    @$4��$' �� )+��\/��VZ   - Z/���� 

&U$j   �� ��!>D �	 e�G    .'( �"	)  ;-._� .(     OB'�: -	 O��X!' �^�

       )*C' ���	 	�>UP: �� 	&j L�M' - /��$�(   	&7� ��	)   ;-.B_� .(

  )' �h� ��          �B� OB'�: -	 bBU!Y' 8&TB" .B"�      2� OX!=B' �&Bc

       b$C�� �� 3.**,.�.5� �$^p� - 3	&P� OP: �4�.K�    .0 �	 3.**,

)*C'.*!+�.� /��'( ��	.  

   3�-	 �	 �( 	&7P,          �B� - 3.+ ��� ST" �D�, #7" .+� 

                 	�BKUP: - ��B� STB" @$B� .�.B+ )4!=B7PD 	&B_- �U:

 �BB��� .BBD�&% �D�BB, �BB��	 ;&MBBg')�� .(  �BB4�	 /&BB" 2�

��&G      A( �U: �� 	-.g'�� .+� /�D    OBG 	�.C!"� �j    /��B� )BD	

             �B� �7=B� 	-.g' .+� A�D�$G 32�.�� �� .���	 �� )�x&c 6.'

  .*!=$� [�=0 �( �*� .�*��D   �BG� 6.B' 3��&j )?- .�.+ /

   OG �Q�� #_&' �o )' �D        e�.BE� 3��B�-	 3�$G A&o @>$? 		�G

   )' OG .$?&� ��)' �D�j �!Pj A( 	�>UP: .��P�.��� . )D�$G �	

  [�=0  ��&" .*��'    L1BN �%�-� �U0�' @���       iB"�-� �B� /.B*�

���	 )' /.*�  .+��)�� .(         3	�	 �B� �B_&� �B� ���'2( @�� �	  /�BD

  ;-._�      )K5% �*� �$^p� )/��$�( JTE (L1N �U0�' �	 )D	

  ���	 2� ��.�.+ 	&� /.*� .  /��>+)�� (       6�FB9 )B"��� �	 QB$�

                @��!5B$� �Bj �B+�	 ��BIn� )B!$o �B$�&? �	 )>5% �� OPg!'

            OBG �BU0�' 2� .BC� �B��	 	�B>UP: �	 �D�j     �BU0�' �	  )BD	

L1N     )B' 3.D�5B' /.B*�     �BU0�' �	 	�B>UP: �D�Bj - 		�BG

OG   )D	)' �� .��&�  OG �Q�� O$?	      �B��	 iXB" - �BD    32�B� /�BD

  .+�� 3.+ O$>5� .   d*$" ���'2()�� (     	�B>UP: �D�Bj �4��$�

              )B' )>5B% �*B� �B^� �	 6�F9 @�� �D�j �^� �	 ���	 .B+��. 

;&Ug'         �	 ���	 	�KUP: ���Q�� m:�� Q$� /�v'Q�� �9�*: )+��

  .�	�G ST" .0�- .      �$G i"&� 3.+ ��_ )���N 	�&' ��.X'  �� 3

 @$$C� )��I*�         �=B$� )BU, [�'&$� �� /	�M!E� 	�KUP: 3.**, . 2�

 @$$C� 	��&'    3.**j   )���N �9�*: L�M' �U0�' )'  .B+��   )B*C�  

�U0�'     )' lY5' A( )c �, /�       )���BN 	�&' 2� ��.X' �o 	&+

            �B"� 3.B+ 3	�F!"� 	�KUP: O$K5� �	 3�$G i"&� 3.+ ��_ 

)�( .     ;&BUg' ��B� -	 )c    Q�� �B9�*: )B+��   ��B�  /�Bv'  /�BD

      ;&Ug' 2� .C� �$�&? �	 �j /.�._    )' 	&_- �� ;-� )+��   - .B�(

�!=��&!�   H, 	�&' 2� .��         ��B� �	  .*��P� 3	�F!"� ;-� ��� �	 L�M'

)BB' ��BB_ �� 	�&BB' @BB�� e-	.BB*��P� .HBBD  @$BB*o �BB9�*: �$^pBB�

        )' �$_&� 6�&9 @�� �� ���	 	�KUP: �� /�v'Q��   @�� �, 		�G

  ���Q�� �� �9�*:          mB:�� ��� ST" e�-	 	&7I� - Q!*"&!� A�Q$' 

   )' ���	 	�KUP: ���Q�� .�	�G)��(.d$?&j  yB?&�2 - ) �� (  �B�

  L�M'�   )?� �              HBj �B9�*: /-�B0 /��Bf� /�BD	&j 2� �B!$? 

 � L�M'  �  �B�-&U� e��     )B*C' ���QB��       	�.BC�  	�B>UP: �	 ��	

            B� L1BN �	 �B��	 	�.BC� - 3�$G �	 L1N�   	�-( �B"	.   u��B!�

��'2(  �  )�&>U')�Z(       A���B>PD - /2�Bf0  )Z (    - /.BPg' -

  A�2��)�� (  �j 	�	 A�5�    �D	&j �*$I� L�M' ��     �9�*: ��9&M% 

    6��&70 r��Q' �	 L�M' Hj   	�>UP: ���Q��        ���QB�� �B^� �B� 

	�>UP: /�Q_� O9�0 )'		�G.  

  

� (Z;b���
�  �5�"�  

           )B*C' �$^pB� 	&Bj L�MB' - /��$�( bU!Y' 8&T"   �B� /��	

	�>UP:     �B+�	 y�a&?&$� )   ;-.B_� .(   @$4��B$' �=B��X'  �BD

               �� yB�a&?&$� 	�B>UP: @��!5B$� .D�B+ ��BP$� �Bj 	�	 A�5�

             L1BN OB0��' �	 /��B$�( JBTE STB" -	 - �+�	    - /.B*�

���	           @$��B� - ���5B' /��B'( 3-�BG �	 /.*�      .B*!��G ���BE �B�

)  ;-._� .( @$4��$' �=��X'        	�B>UP: @��!5$� �j 	�	 A�5� �D

  y�a&?&$�    ;&Ug' ��� -	 ��P$� �	       @$4��B$' �B� )B+��\/Z�ZZ 

       .D�B+ ��BP$� �	 ��.BX' @��B!Pj - ��!>D �	 e�G&U$j)  e.B:

 	&j L�M' (   @$4��$' ��\/�V��      3.D�5B' ��!>D �	 e�G&U$j 

  .�	�G)  ;-._� .(      yB�a&?&$� 	�>UP: k�����- ��Qf� u��!�

   )*C' L1!%� e.: �4��$�        OB��X!' �B^� bU!Y' 8&T" @$� ��	

$�(    H, 	&j L�M' - /��   	&� L�M')   ;-.B_� .(   OB0��' �	

     )B' )�Q_ ��$=� �*�  &P�          �	 - ��B� .B+� �:�B" .B��&�

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
91

.2
.5

.1
1.

9 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

25
-0

4-
06

 ]
 

                             8 / 11

https://dorl.net/dor/20.1001.1.22518517.1391.2.5.11.9
https://jcpp.iut.ac.ir/article-1-1675-en.html


$* �+�%� �
,- 1��"
 2� �3
4 �
���  �5�"� � 	#� �� 6�����...  

���  

        �� ��B� STB" l%�B+ /.C� O0��'    .BD	 �D�B,  .  �*B�

 )' .�.+     ��2-� A.+ �!=� �� �f*' .��&�   		�BG �BD .    �B'� @B��

 �D�BB, �� `5BB% �	�BB' .BB$?&� - @��BBj .$=BBj� /	 ��BB_

)' .D	 .  )' �*� e-�.���&�       Q!*B"&!� 6.B+ ��.�.+ �D�, .

        .B+�� �!B+�	 ;�7�	 �� ��)�� .(   �BX^ - e�B'�  e1B"x�)� (  A�B$�

              .B+� �( �*B� �Bg� �B, )��D�$G `o&, �2�.�� �, .�	�,

)' )' @��, O$Ug� - ��_ A.+ H, 2� )+��  .**, .+��.  

 )' �!7?�         �D�B, )U9� O'�: ��� ST" �D�, �FG A�&�

       - ��_ �	 ):��2 A�D�$G )����&�       @��Bj .$=Bj� /	 OB$Ug�

�"� .  )' �h� ��           - ��B� STB" l%�+ A.+ Hj �� �j ."�

           3�B$%w - .$?&� - l?�% A&$"1$P$"( A�Q$'  Q!*"&!� ��.X'

   )' �D�j )���N 	�&'           y5B% 3	�B' A2- 2� �Bf$!� �	 - .���

  3�$G)[�'&$� ( )' �!"�j	&+ .  Q�&K"x-)�\ (   	&BP� 3.D�5'

         �B' .B$?&� �D�B, m:�� )K5% �*� �,     �D�B,  `5B% 3	

   3�$G 32�.��)   .+� �D�, �^� �	 (       - ��B� �'�YB{ ���Q�� -

  )' �5�� .+�	&+ .           ���.BD �D�B, mB:�� �*B� @PB{ �	

���2-�           �B��� �D�B, Q$� l?�% Q!*"&!� �f$!� �	 - 3.+ /� .

    Q'�	( - �!"&j�)� (   /��>+ -)�� (       �� 3�B$G [�B'&$� �D�Bj

             3�-	 bBU!Y' OB0��' �	 )>5B% �*� ���Q�� �^� ��  .B+�

  .�	&P� ���QG �$�&? .   2� 3	�F!B"� �$^pB� �4��$� 	.C!' 6�X$Xg�

      )' `5% 3	�' ���Q�� /��� /�v'Q�� �9�*:       @B�� �B,  .+��

        )��MB'�� �B9�*: ��B_ �B$U��E ���QB�� 2� )B+�� �?p=B'

    )' �F=� - Aa-�!$� A&�PD        �!5B$� Aa-�B!$� ��B_ �, .+��

            ���QB�� mB:�� /�Bv'Q�� �B9�*: L�M' �^� �	 3�$G i"&� 

      )B' 3�$G �	 `5% 3	�' JPf�   	&B+)�� .(    Q!*B"&$� ���QB��

      /�v'Q�� �9�*: �&�0 �	 @$=,�)�\ (     Q!*B"&!� ���QB�� -

       OB$�-�U, �hUN ���Q�� �f$!� �	)     OB$�-�U, ��9&MBY'a(  

         )B� 2&?&7�� - 21$=,&��, 6�-�$� ;&��&F=� �$?�C� ���Q��

     �	 H�.BB" �MBB*: JBBPf� �D�BB,  21$=BB,&��, 6�F=BB�

����  G /�D  3	 - )D�$  )' �� �4�	 O'�: �D  �B$_&� A�&B�   3.B**,

            �&�B0 �	 �B_&� O��E A�Q$' �� `5% 3	�' 	�KUP: ���Q��

H, �9�*:�=��	 L�M'.  

� (7
a��& 	+�   

�D�^�/                �B��	 @$<�-�B� .B9�	 �B� 	&Bj L�MB' - /��$�( 3	�" 

)*C'    	&� ��	)  ;-._� .(@$4��$' �=��X'    ��BP$� �Bj 	�	 A�5B� �D

  � /��$�( .D�+   @$4��$' ��/�\           �	 /��B$�( JBTE ��BP$� - .B9�	 

 ���	 �U0�'    @$4��$' �� /.*��/��  �� .9�	     @��!5$� /���	 #$���

             �BU0�' �	 /��B$�( JTE ��P$� - .�	&� @$<�-�� .9�	 @��!Pj -

L1N              �	 �B��	 A.B+�� �BU0�' �	 /��$�( JTE ��P$� �� Q$� /.*�

      .*!��G ���E ���5' /��'( 3-�G)  ;-._� .( B$'   /�BD��P$� @$4��

           HB, �B9�*: L�MB' �B, 	�	 A�5� 	&j L�M'    mB:�� L�MB'

            2� �B��	 @$<�-�� .9�	 - .�	�G �$�&? ���	 @$<�-�� ���Q��V/�� 

     .D�+ ��P$� �	 .9�	)  	&, L�M' e.: (  ���Z    ��P$� �	 .9�	 

  ;&Ug' ��� -	  H, �9�*: )+��    ���� ���Q�� L�M')  ;-._� .(

    )5��'2( �&!j�� -	 O��X!' �^�     )B*C' 6-�BF� m:��    @$<�-�B� ��	

      .�	�G bU!Y' 8&T" �	 ���	)  ;-._� .(  @$4��B$' u��!�    �B� �BD

                .D�B+ /�BD��P$�  )BUj �B?�0 �	 �Bj 	�	 A�5B� @>��	 A&'2(

          .*!+�	 �� @$<�-�� .9�	 @��!Pj /��$�( ��P$� �" �D �	 /	&j .

    @$<�-�� .9�	 @��!Pj)   @$4��$' ��\/�� (    L�M' e.: ��P$� ��

  E - 	&j    ���	 �U0�' �	 /��$�( JT       @��!5B$� - �B+�	 }UC� /.*�

;&Ug' ��� -	 - /��$�( .D�+ ��P$� �	 Q$� @$<�-�� ��.X' �� )+��

  @$4��$'V/�Z      .'( �"	 �� .9�	 )  O>+�( .    )��$P$B+ #B$j��

���	               �B^� A( �B� QB$� i$Bg' �B'� ��B"� )B>$!�a ;�B!*j �g� �D

)' 	���G .           � QB$� �5Bj 6�B$UP: ���B" - /��B$�(    6�B7$j�� @B�

 )��$P$+)@$<�-�� - .*E  @N-� ()' ���E �$^p� �g� ��.*D	.  

���	      )' 3�$%w �!"�5� 61N - 6��&70 /�D.**j .HD   @$B*o

       )B' )B*N Q$� @$<�-�� �h� 2� .*B+�� . @$<�-�B�     2� )��BD�P$U� �BD

  )' �*$'( /�D.$"�   ���	 �	 �j .*+��   )' 3�$%w 6��&70 /�D .�&+

)�� .(  m:�� )>5% �*�          �D�Bj �Bf$!� �	 - Q!*B"&!� �D�j 

3�$%w    6��.$D&��j .*��' /	�&' /2�"@$<�-�� - �D)' �D - 		�G

        )B' �B��	 @$<�-�� .9�	 2� �f$!� �	 .BD�j . HBD     �B9�*: @$B*o

H,         H�QB�( )B%�� �B$?�C� ���Q�� m:�� L�M'      �Bf$!� �	 - �BD

 )' Q!*"&!�       	�&B' 3�B$%w - Q!*" ���Q�� m:�� Q$� A( �j  .�	�G

.C'       �B��	 @$<�-�B� .B9�	 ���QB�� �f$!� �	 - ���	 �	 )?( - )�  

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
91

.2
.5

.1
1.

9 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

25
-0

4-
06

 ]
 

                             9 / 11

https://dorl.net/dor/20.1001.1.22518517.1391.2.5.11.9
https://jcpp.iut.ac.ir/article-1-1675-en.html


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

���  

e e e

c
d

e e

a
b

c

d b
c
d

a a
b

d

0

5

10

15

20

25

30

شاهد مصرف خاكي يكبار محلول پاشي  دو بار محلول پاشي 

ن
ئي
وت
پر
د 
ص
در شاهد

قطع آبياري در مرحله غلاف بندي

قطع آبياري در مرحله دانه بندي

  
 D5#(.7
PA�
� �8;�O� �A�  7
a��& 	+�  ��  �N 6��� � ���
�� T�/� ��1  

  

)'		�G .             @BD( L�MB' HBj �B9�*: 	����j �� @$<�-�� ���Q��

    )��&� i"&� Q*4*' - /-�  )�&>U' - ) �� (/.$f' - )�&>U' - 

)�� (�"� 3.+ ���QG.  

  

��
3A ��
K  

          �B"� )B�( HBj - )>5% �� [�=0 �$�&? . �B�  /�&Bc     JBTE �Bj

 �  /��$�(�    OG O0��' )c �&M%   L1BN - )D	    mB:��  /.B*�

    )' ���	 	�>UP: [&=g' ���	&+ .  H, �9�*: L�M'  L�MB'

�� ;&Ug' 6�&9    J��" - �!I� u��!� )+��     L�M' - 	��	 �� /��

  �� �9�*: @��               �B^� �B$7q� - )�&5B�( �BU: �B� )j�B% 6�&9 

       )' /�_ �� ���	 	�>UP: �� �� /�!Pj 	���BG .      6�FB9 �Bqj� �	

y�    ;&Ug' ��� -	 - ���        .*!��G ���E ���5' /��'( 3-�G �	 )+��

  )' A�5� �j   ;&Ug' ��� -	 .D	       �B� A-�X' /	�M!E� �h� 2� )+��

 )P� ���9.+�� .      F$j 6�F9 2� �j ���	 @$<�-�� .9�	    �	 HBI' )

���	 � �D�   )' 6��&70 �&M%       - )>5B% �*� �$^p� �g�  .+��

;&Ug'  ���G ���E )+�� .        �D�Bj mB:�� O0��' )'�P� �	 �*�

  )' @$<�-�� .9�	          �B��	 .+� )��I!�� O0��' �	 �^� @�� �j 		�G

 )' �!5$� �B��	 )F$j 6�$9&M% ���2  .+��    �B%( OB0��' �	 �BD

  )' @$$C� .+�		�G .HD  9�*: @$*o H, �     ���QB�� mB:�� L�M'

  )' @$<�-�� .9�			�G . )' )Uj �?�0 �	   �Bj 	&BP� ��In� A�&�

       )' ���E �*� bU!Y' i���+ �g� �j )��D�$G      �B� ���Bqj� .B��$G

            )B' �B�� Q$� ���	 �$F$j �h� 2� ���	 )Pj �D�j 3��PD .B*��P� .

          .+� /��� #"�*' i���+ 	&_-  ���	 �$F$j ���Q�� /��� )*C�

&' ���	 )Pj)' 2�$� 	�.+��.  

  

  

.��%�   ��� ! �_3��  
1. Acosta-Gallegos, J. A. and M. W. Adams. 1991. Plant traits and yield stability of dry bean (Phaseolus vulagaris) 

cultivars under drought stress. Journal of Agricultural Science 117: 213- 219. 

2. Emam, Y. and M. Niknejad. 2011.An Introduction to the Physiology of Crop Yield. Third Edition, Shiraz University 

Press, Shiraz, Iran, 571 p. (In Farsi). 

3. Emam, Y. and M. J. Saghatoleslam. 2005. Crop Yield, Physiology and Processes. Shiraz University Press, Shiraz, 

Iran. 592 p. (In Farsi). 

4. German, C. and H. Teran. 2006. Selection for drought resistance in dry bean landraces and cultivars. Crop Science 

46: 2111- 2120. 

5. Hayse, R. and S. H. Singh. 2007. Response of cultivars of race durango to continual dry bean versus rotational 

production systems. Agronomy Journal 99: 1458-1462. 

6. Hegazy, M. M. H., D. N. Abadi and A. Genaidy. 1993. Effect of some micronutrients and methods of application and 

rhizobium inoculation of faba bean. Egyption Journal of Agricultural Research 71: 21-33.  

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
91

.2
.5

.1
1.

9 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

25
-0

4-
06

 ]
 

                            10 / 11

https://dorl.net/dor/20.1001.1.22518517.1391.2.5.11.9
https://jcpp.iut.ac.ir/article-1-1675-en.html


$* �+�%� �
,- 1��"
 2� �3
4 �
���  �5�"� � 	#� �� 6�����...  

���  

7. Hemmati, A. 2005. Study of  soil application an spraying of  Fe, Zn and Mn on yield and protein of bean. 

Proeeedingd of 1st Iranian Congress of Legumes, Kermanshah, pp. 387-390. (In Farsi). 

8. Jalilian, A. and N. Khodabandeh. 1998. Study of effects of drought stress at reproductive growth stages on yield and 

yield components of soybean. Abstracts of the 5th Iranian Congress of Agronomy and Plant Breeding, Karaj, 

Iran, p. 321. (In Farsi). 

9. Khalili Mahaleh, J. and M. Roshdi. 2000. Study of effects of microelements spraying on yield and yield components 

of corn (SC. 704). Journal of Agricultural Science 13: 453-466. (In Farsi). 

10. Koocheki, A. R. and G. H. Sarmadnia. 2003. Crop Physiology. Jahad-e- Daneshgahi of  Mashhad, 400 p. 

11. Khaper, R. L., A. S. Patial and S. D. More. 1994. Effect of zinc, iron and manganese on grain yield and related traits 

in sorghum. Journal of Maharashtra Agriculture University 19: 204-205. 

12. Kulig, B. and W. Ziolek. 1996. Productivity of horse bean under condition of application of multicomponent 

microelement fertilizers. Zeszyty Problemowe Postepow, Nauk Rolniczyeh 434: 173-177. 

13. Majidi, A. and M. J. Malakouti. 2000. Role of manures consumption in production and enrichment of different 

cultivars of wheat. Journal of Soil and Water 12: 1-10. (In Farsi). 

14. Majnon Hosseini, N. 2008. Legumes culture and Production. Jahad-e- Daneshgahi of Tehran, 285 p. (In Farsi). 

15. Malakouti, M. J. and M. M. Tehrani. 1999. Role of microelements on yield and quality of agricultural productions. 

Tarbiat Modares Publ., Tehran, Iran, 299 p. (In Farsi). 

16. Malakouti, M. J. 1999. Opportunity to increase in new regions of agricultural products. Proceedings of 6th Iranian 

Congress of Soil Science, Mashhad, pp. 51-57. (In Farsi). 

17. Mohhamadi, M. and M.Farzan. 2007. Effect of K and Zn consumption on yield and yield components of pinto bean, 

Talash variety. Proceedings of 10th Iranian Congress of Soil Science, Karaj, Iran, pp. 907-909. (In Farsi). 

18. Morgan, J. T. and K. Grafton. 1999. Seed-zinc concentration and the zinc effeciency trait in Navy bean. Journal of 

Soil Science. 63: 918-922. 

19. Mouhouche. B., F. Ruget and R. Delecolle. 1998. Effects of water stress applied at different phenological phases on 

yield components of dwarf bean. Agronomie J. 18: 197-207. 

20. Navaei , F. and M. J. Malakouti. 2002. Study of effect of balance nourishment of elements on quantitaive and 

quality of corn. Journal of Soil and Water 16: 161-168. (In Farsi). 

21. Nielsen, D. C. and N. O. Nelson. 1998. Black bean sensitivity to water stress at varius growth stages. Crop Science 

38: 422-427. 

22. Sepehr, A. and M. J. Malakouti. 1997. Effects of K, Mg, S  and microelements on sunflower yield and quality  . 

MSc. Thesis, Tarbiat Modares  University, 107 p. (In Farsi). 

23. Shekari, F. 2001. Study of rlation of traits with drought tolerance in bean. Report of Research Design, Department 

of Agronomy of Zanjan Unv., 63 p. (In Farsi). 

24. Singh, S. H. 2007. Drought resistance in the race durango dry bean landraces and cultivars. Agronomy Journal 99: 

1219-1225. 

25. Velasquez, M. J. 1986. Studies on the response of Phaseolus vulgaris to drought stress. Dissertation Abstract 47: 

(2) 329.  

26. Welch, R. M., W. H. Allaway, W. A. House and J. Kubota. 1991. Geographic distribution of trace element 

problems. PP. 31-57. In: Mortvedt, J. J., F. R. Cox, L.M. Shuman and R. M. Welch (Eds.), Micronutrents in 

Agriculture, Second Edition, Soil Science of Society of America, Madison, WI. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
91

.2
.5

.1
1.

9 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

25
-0

4-
06

 ]
 

Powered by TCPDF (www.tcpdf.org)

                            11 / 11

https://dorl.net/dor/20.1001.1.22518517.1391.2.5.11.9
https://jcpp.iut.ac.ir/article-1-1675-en.html
http://www.tcpdf.org

