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

  

�  

 

  
 

 �
*+
  �,�"� ��-.� �  �,�"� �� �
�� $/��
 � 0#�1 23���  

	3�4
5 ��5  6��7(8 6� �9��:��  
 

  
 

���& ;
<��<=�* �.��> �?�	"�� �  ��&'  

  

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

  
 

@,
!	  
              �
�A� ��B�� � 0#�/ CA3 � ��B�� �
*+
 ���3��� ��D%� �� 23���� ;3�       �-.� �  �E�"� �� 0#�1 C3 � ��� ��     F6� �9��A:��  �AE�"� 

 ��5 	3�4
56��7(8F �    ��G�'(HI ���-� � �
�J
J�
 ��/ 23��� �� 6�GKB� �:L%B !�9M<�     N�A�� OA��P �  !	A#  �> ��4E3 ��5  ��A5
      	3 �Q ��.� ���E
 �� �� �� ��
 R��/ . 3 � ��B��A 0#�/ C) 8U   � VI �:<�� :�A�(  %� �� A  6��    � ��B�� � ��B� ��:/��A�
�    C3 � ��� �  

0#�1 )'X  F'Y  F'8 � 'H�:<�� �:� (���� ��:/�� 6��%� ��	<	3 �Q ��D%�  . �  6�M< Z3�:<  23�-�� �� �/3 � ��B��A0#�/ CF   �A<�   �	L

 [4\ �    �  5 6��A �<�  ��-   ��� F0��A3 23�-��    ;3�  �%L� 23�-��  �4< �� .  �E�"�  �<�  �
�� �5� ��  23�-�  A3 � ��AB��A 0A#�/ C �A�    ��A\

�%L�  0��3 23�-�� ���  .   C3 � ��B�� 23�-�� �� 0#�/             25�A1 ;3� �1 0��3 25�1 ]^� 	_�� �  �<�   �,�"� F �A%L���    �A� .   	AB�  
;���          �1 �	
& 23�-�� 0#�1 C3 � ��B�� 23�-�� �� -
<.  �,�"�  ;���     -
< ]^� 	_�� �      C3 � ��B�� 23�-�� ��  0#�/ 25�1   0A��3 .

   [4\ �  �<�   �	L
  F 5 6��A �<�  ��- �  E�"� A � �A<�      �A
�� �5     ��B�A� 25�A1 ��   �� �A
��'H   �� 'X �:<���:� ��    �A%L� ��A\  25�AA1 ��� 
0��A3 . ;A��� 	B�     ��B�� 25�1 �� -
< �
��    ��'H   �� 'X �:<���:�  0��3 25�1 .     ��B�A� 25�1 ��   �� �
��'H   �� 'X �:<�� �A:�    �A,�"� F
  �<�    �� ]^� 	_�� �   �%L� ��\  0��3 25�1 ���  . �,�"� ;���     -
< ]^� 	_�� �       ��B�A� 25�1 ��    �� �
��'H   �� 'X �:<�� �A:�   25�A1 

0��A3.          0#�1 C3 � ��B�A� O
1�
 F�L��^� ;3� Z3�:< `�����8U �:<��           0A#�1 C3 � ��� �  �
�� ��B�� � �:�'Y  �:<�A�   �A:�)  $/��A

)/''   ���:� �  �
�� a� (         F6� �9��:��  �,�"� �b1�	_ �� ���
:�  ���� 0�� ;E"� ��5 	3�4
56��7(8) IUYV   ��:E5 �  ��Q��
/  (  c3��# � 

	#�� O��%� �?�_ �L��^� �� ���M�.  
  
  
   

!d�� �5�  1�
	� :  F6� �9��:��3 � ��B��ACF� ��B�� A�
��-.� F��<�   �,�"� F �,�"�   

  
  

  

�. �� ���� � ��� �! �"#$%&'(�)*� +�,-.� '"/). 0�12��� 345�6�2! 0782��� 39���:� ;<.� 6 
=��5 �� 2��� 6 7*�� 

* : % >$?@%8A� 
@� 39�:��8�6�" 8' :n_poursakhy@yahoo.com  

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
91

.2
.5

.1
.9

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
14

 ]
 

                             1 / 11

https://dor.isc.ac/dor/20.1001.1.22518517.1391.2.5.1.9
https://jcpp.iut.ac.ir/article-1-1665-en.html


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


  

��	J�  
 
B*�! ����&     �6� �B� �B�$� C!��B� 6 +�BD� E   'B-F"G% 4�BD

             �BH "� �� 6 ��$� �D 7*� 4��� �$I$% 4�J� �� �  K� +$LMD

 � �  K�           �FMI 5� 'N O% P%�$= 6 '���Q ��$% 4��� 0� E 
��R� �

  'ES�6 �� 3�$�      '% � TU� 0� E ��8FM= 6 47*� 4�D    ����BE)�� .(

              9�$B. 'N���B* 6 �B(�)% C!��B� �� 7��� '=��5 0� E 
*�!

                5� VB� �BD �� 6 �"��� ���W"(� 307* X:( '�$# �� 0� E �! �� E

            �-"B(� �Y!�7BZ 4��B� '��B! 4�JB� 37B*� PZ��%  0�     PB%�$= 5�

    'N O%       7B*�� �"*�� ��)��(.           �� '��B! �B�$� ��7B/� 5� �BL��)[ 

         P @B��"� 5� \BBR�6 �� 3���1� 0��-"(� ]N( 7Z�6    �$BI$% 4�BD

      �� 3^8/A�� 6 072� 0��� _5` 0�B,�   CBB!��� 4� E��!    �B�$� 4�BD

     ��$� +6�� 
��BR� ���X�� 3���5 'F #    �B�$� +6�� 6 4�   �� �� 4�

  �$% 5� 0��B-"(�            aB=�� 6 ���� 0��BMD �� 
�$b� 6 �$� 3'���BQ �

  '% ��8FM= �D�!  �$*)��(.        cB�� +7��(� PR�7Z �� 4��� 3��A 

   
(� 6 
��R� 6�          d$BFN% 7BZ d�BG"�� 3���5 ��8FM= �� '���

             C Be)� f��b 5� ]N( 7Z�6 �� ��$� \�5$� 0$O� 6 'D� E C!���

          
B(� ����$B#�� 4���5 
 MD� 5� 
*�! ����&)

.(  \B�5$�  

�B�$�    '% �� 
 /MI V� 4�BD        gB��� �F.�BB� �� �  K� �� +�$B�

              6 �$BM� C Be)� 
*�BB! g��� 46� �� ��$� �F.�B� 6 
*�B!

��� ���XBBB�� �� +�BBD� E \BB�5$� '"#�$BB)8� . h�BB%$M= PBBM= cBB��

 
*�� 7D�$B# >�:�� �� �� ��B8FM= ���XB��)�.(  

  ':(�M,b)�i (        
B*�j g��� �F.�� 6� �/A�N% ��k�   6 il 

'"��(              �FB.�� ���XB�� �B� �Bj ��Bj ���XE +���1��"�& 4��� �"%

    5� 
*�j g���k�   �� il '"��(   3�"%     fB:b �� �B��� ��7/�  +56 3

            �� ���� ��8FM= 'A6 ���X�� ��$� �D ���� ��mFM= 6 �B��� ��XBD

     
B��� �D�Bj ]N( 7Z�6 .      +���BB8MD 6 �BBF %)
k(   ���XBE

7���! �!      C!��� ���X�� ��   +���1��"�&�  5��   �� il     �� �B�$� ��XD 

��"8D3      ')/% �D�! f:b �� ���� ��7/�   ��� +�2� 4���.   4�D�Be%

    +���8MD 6 �WA)
l(     C!��B� �/A�N% �� X �    4�BD�/�  3n/n  3�/l 3

i/l 3i/k 6 �  CBBBR� +���1��BBBB"�& 4��BBB� \BBB��%�"% �� �BBB�$� 

          ���� ��XD +56 3C!��� ���X�� �� �! 7���! ���XE '8(��6�B%�&

��  /% �$b')  
��� �D�! 4��� .       fBF/"% �B��� ��XD +56 c��"2 �

   C!��� ���/�    �$� \��%�"% �� ��$�  .      h̀ �BM"Z� �! 7���! +� � +�2��

      �B�$E +6�� 
��R� �D�! P A� ��   
2B! �� 4�      C!��B� �B� 4�BD

 ��$% 6 
�$b� 3�$� 7)��% 'N O% P%�$= d�I �� +�D� E 3�"Mj

'% PM= �",� '���Q7))! .CD �! 
F= c )[ ���� ��XBD +56 �BD

 C!��� ��   '% h̀ �M"Z� 3���5 4�D      X")($"� 7�7* �D�j �T� �� 7��$�

   C!��� �� ���5 37*�� oBA�#���B( 3���5 4�D  p�B� 45�7B��  4�BD

  p�� 46� '�`�� 
M@R 4�D       �"2B � 0�B E ') ��B� 6 '��B % 4�BD

'% �$* . ���( �� p�� 45�7��      P.�Z ��$% +�X % 3�1�78� 46� �D

 $"� 5�    9��7 D$��! �� �@��W% �� X")(     ^-)� �� 07* q�r% 4�D

       p�� ��$E c�� �H "� �� 6 0�$� �"M!   +& 4�I �� �D      +�$B)= �B� �j

     �� �$# 37)��M� PM= s7:% t�       tB�u$A$�X � 7rBW% V� 9�$.

    ���� � R� 6 0��j PM=   9��7 D$��! q�r% 4��� �D  �"#�( 4�D

  p�� v($� 07*    'B% '�`�B� 4�D 7�$B* . c�����B)�     ��$B% ��7BW% 3

0��6��     '% PW")% ���� �� �! 4�  '% �D�! �$*      
B��,� �� 6 7B���

'% C! X � ���� ��XD +56�$*.  

    �"��)*� 6 7 H%)
n(   C!��� �/A�N% ��  4�D�
  3n�  3kk  3�n  6 

���                +���1��B"�& 7B��: D ��B,[ ��$B% �� ��B"8D �� �B�$� ��XD 

        5� C!��� ���X�� �� �! 7��$M� ���XE�
   �� ���     �� �B�$� ��XD

       �67Z ��$� �D ���� ��8FM= 3��"8Dk/ll     
B��� �D�B! 7.�� . 

  $��� 6 XF�$E) �
(   C!��� �/A�N% ��   4�D��  3nl   6 k�   ��$� ��XD 

 �"8D ��� �� �      ���� ��8FM= �! 7���! +� � +���1��"�& 4    7BZ�6 �� 

]N(   ��C!���  4�D�� 6 nl     ��B"8D �� ��$� ��XD     3�$B� ���2B%  

6  ���X�� �� 'A �� C!�   5� nl   �� k�    ��"8D �� ��$� ��XD3   ��B8FM= 


BB��� �D�BB! �BB���. 'BB���O� 6 47BB(� )
 ( _�BBR�� �BB/A�N% �BB�

      C!��� �� �,% 6 7 2FE 3����5 +���1��"�&  4�Dll  3kk  3��   6 ��� 

              �B� ]NB( 7BZ�6 �� ���� ��8FM= c��"2 � 3��"8D �� ��$� ��XD

  +�X %n���     C!��B� �� �� ��B"8D �� _�E$F ! ��  ��XBD   �� �B�$�

  7���! ���XE ��"8D .          5� C!��B� ���XB�� �� �j 7���! +� � +�2��

ll   �� ��             �� ]NB( 7BZ�6 �� ���� ��8FM= 3��"8D �� ��$� ��XD 

    'A�Z�� 3
��� ���X�� _�R�� � F!     C!��� �� �!���    �� ��$� ��XD 

         
B��� �D�B! ]N( 7Z�6 �� ���� ��8FM= 3��"8D . 'BFR   6 ��SB�

  +���mMD)� ( �/A�N% ��        
B*�j gB��� �F.�� �( nl  3k�   6 il 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
91

.2
.5

.1
.9

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
14

 ]
 

                             2 / 11

https://dor.isc.ac/dor/20.1001.1.22518517.1391.2.5.1.9
https://jcpp.iut.ac.ir/article-1-1665-en.html


 �
*+
  �,�"� �� �
�� $/��
 � 0#�1 23��� �,�"� ��-.� �  …  

�  

'"��(   +� � �"% �! 7���!        5� 
*�j g��� �F.�� ���X�� �� nl  �� 

il '"��( 3�"%  cQ6� 7.��     
��� ���X�� +���1��"�& ����  . '%�%�

)i(   C!��� '(��� ��  4�BD l�  3i�   6 �n�       ��B"8D �� �B�$� ��XBD 

    'B)Q6� +���1��"�& _�R�� 46�  �B�  'B)/%       B� � TUB� +�$B� ��� C!��

          >�BM"Z� ]NB( �� cQ6� 7.�� �� 'D� E�% � U   �$BM� 7B ! . ��

 46 �/A�N%3          ��7BW% �B� ���� cQ6� +�X % c��"2 � in/nk   7B.�� 

               �B� �B��� cBQ6� +�XB % c��"M! 6 ��$� C!��� c��"M! �� x$��%

  ��7W%�k/nn             B[ 6 �$B� C!��B� c��"2B � �B� x$��% 7.�� B c )

�H "�4� E 7*         �B�$� C!��B� ���XB�� �� �! 3       �B��� cBQ6� +�XB % 

�! 
��� �D.     '��5�� 6 4� H% )
� (      C!��B� ��,[ �/A�N% ��kl 3

il  3�l   6 �l     4��� ��"8D �� ��$� ��XD    +���1��"�&   ��$B!� CBR� 

           �B��� ��8FM= �� cQ6� ��8FM= c � '1"@:MD �! 7���! ���XE

)**�n/�=r (             �B��� ��B8FM= �D�B! �B� ���X�� 6 �$� ���5 �� @�

  $@MD 9��  K� �I$%      7B���E cBQ6� ��8FM= �� '�.    5� q7BD 

    '(��� 3�z�Z �/A�N%� TU�         �B�$� �FB.�� 6 
*�! g��� �F.�� 

           +���1��B"�& ��8FM= 4�XI� 6 ��8FM= �� 
*�! g��� 46� ��

'M FR� v���* ��{gH� '!�# �$� +�,-.� ���&.  

  

g�� �  ��� �5  

 �� ���%5&   >�( ���l       45�6�2Bj 07m2��� '��W WO� �=�X% ��

�12BB��� 7BB���E ��BBI� +�,-BB.� '"/)BB. 0 . �� �BB=�X% cBB��n� 

             +�"B(�,* |�$BA �BWN)% �� 3+�,-B.� 'B��Q d$)I 4�"%$F j

gH�    } '�� ���KI ~�= �� ���&�
' �
  '�� ���KI >$b 6 'A�M* 

}l�' 
�    
(� 07* \R�6 'R�*  . ��-���  vB($"%   ]NB( 5� �B=�X%

  �����k��   �"%   
(�  C @W� ��(��� 6      C BFR� 4���� c�$Bj 47)�

�M �    +�"@��� �� t)# 3t2#D  '% t2# 4�7*��) �i( . v($"%

  � 6 'E7����  4�% �� ��`�(   � ����n�  'BF %     6 �B"%l/�n   �BI�� 

(�$ @F 
(�  .           |�B# 4�B( 5� 3'B(� _$A �=�X% |�# 
���

') M#           �67BZ 4�D�B� �$rBG% _�BI �� 3�,*n/�     �B� _�BE 

'"��(  
(� �/m% �"% .        |�B# 'BE��%S� �NW� 6 '=��5 
 ���

��   � ���
�   6 ��   '% '�56 7.�� 7)*�� .   �� ���%5& PO% c %5

        �$� $I 
2j ��5 f WO� c�� 5� P:R >�( .     �"@B� �B ,� 9� FM=

    +���E�� cD&6�E �� CG* P%�*      �B#$Fj +��Bj ��# 6 ���    �B� �BD

        r� �� c %5 ] N@� 6 X ��� Pr� �� t@��B �$B� ��,� P . BB:R P

  M� 3
2j 5�B�$B�  # 5� 4�����B �� |�  r� �$bB   �� '����)� NW�  �

      fM= �� 6 c %5 5��� ( B'"�� 5� 4�"% N(B # ]B  |�4��� � �HB _�

 # +$%5&B  
��E 9�$. |� .   >67BI�    �� |�B# +$B%5& ���B"� 

'% +�2�7D�.  

   �H�& 5�     'B)Q C B(�"� 6 �-@B� �Be� 5� �=�X% |�# �j   3�$B�

      (�"� 6 �-@� 4�D�$j q�r% �� 45� �C   �$B:� 3     0�6� �$Bj 'BA6  

)  46�Znk %u6�" �+ (   +�X % ��l�   ��"8D �� _�E$F !  ��   9�$.

� �  7���E q�r% 
*�j .    5�Q& �FZ�% ��  fB:b 
���   >��B/% 3

���    0�6� ��"mD �� _�E$F j )  46�Znk %+u6�" � (   �$Bj +�$B)= ��

     \�5$� �=�X% �� |�(  7*     
B��E _�H�� 4�� �& ^�( 6.   ���B%5&

 ����& �� 9�j  t� 4�D       |$BF� �BA�R �� 07* ��# ���    PB%�j 4�BD 

      5� 0��-"(� �� ���m� �( �� '���r� 3+���1��"�&   4�D 7��: D  +�B({�k 

 7���E ��I�.            ��B� 7B A$� '�� A��"B(� 
j�* t� v($� 7��: D c�� 

)Pacific Seeds Pty Ltd., Toowoomba, QLD( �� 6 �BB ,� 

    
(� �"��E ���R +�5�6�2j �� "#�.    gB��� �FB.��  4�BD   
B*�j 

)k�   6 il '"��( �"%(   j�� +�$)= ��     ��$� �F.�� 6 'F.� �$" �BD  �� 

 g��� 46�  
B*�!  )�
  3�n  3�k   6 ��  '"��B(  �B"%(     +�$B)= �B� 

 '=�� �$"j��  7�7���E �$e)%  .�� ��& c B�    Cj��B� 3
B*�j �  4�BD

��/��  3��/��  3n�/��  3
l/�  3��/��  3l
/�  3��/� 6n�/i  ��$� 

     '% �� �� �� \��%�"% ��E ��.     2B��%5& 9�Bj �D '     ��B,[ P%�B* 

  �� 
*�j g��� .    �"2B� 6 4$I 9�$      >$Bb �B���    �$B� �B"%  .

g���  _6� 3>6� 4�D        �� � B*�Z +�$)= �� 
M( t� 5� _��,[ 6

  7�7* �"��E �e�. ��$M� 4�����       9�$B. _$( 
*�j g��� 5� �D


��E .    �� 
*�j 9� FM=

   0�B% c���6��  ���l     
B(� �B� 6  

  _�H��7*.  %5 ��B 
*�j +�  3     BW� 5� t� �D ��Bx�3  tB�    �� ��B� 

  fM=�   �� n ( B'"�� 7* 0��� ���R 4�"% .   0��BMD 6 
B*�j 5� ^�

  �& ��B >6� 4��) ��  '��j 9�$.(3 � B      ��"@BE 5� 4� 12B � 4��

gF=   gF= 5� 35�D 4�D     +�X % �� +<��� �jl/
 �" A    ��B"mD �� 

    4��H� +$ (`$%�� 5�)   07�$* +$ @A$%� \��%n�(%7* 0��-"(�  .

_6� 4��BB �& l ��BB �& 6 >6� 4��BB �& 5� ^BB� 56�4 47BB/� 4�BBD  

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
91

.2
.5

.1
.9

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
14

 ]
 

                             3 / 11

https://dor.isc.ac/dor/20.1001.1.22518517.1391.2.5.1.9
https://jcpp.iut.ac.ir/article-1-1665-en.html


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

n  

��	. '.23���� ���.� R�� N�> �3�
"
# ���=M�   


��� pH  EC 'A& 0��% +u6�" � �-@� C (�"� 

  )ds/m( (%) (%) )mg/l(  )mg/l( 

'(� _$A i/i �/
 ��/� �nl/� l/�� 
�� 

  

��     
B��E _�H�� '1"-D 9�$..     	���B� ���
    B% 
2B,:���� B 0�

���l +�m% 3 
*�j 4�D  :B(   X B�720   B��� �� g   � B*�Z 4�BD 5� 

 4��!��� f��b 6  ��  g���    �B�$M� ��$% 4�D 4����B�  �B�   �F B(6 

  4��j�2��� 7�7* .    �B�$� fB:b  �BD�'      �$B� ���BR �B!     �BFZ�% �� 

tBB�u$A$�X � 'E7 BB(�7BB���E 
BB*����  5� 4� E$BBFI 4��BB� 3

 t2H)E 9��@#  5� ^� 3    0��BE P Mm� �FZ�%  '��2B��3   vB($� 

 �2� 4�$�   7B* 07 *$� 7)� .     B*� 0�6� >$Bb ��7 6     9�$B. �� 

 gF= 07D�2% 5�D 4�D3        _�BH�� '"(� 9�$. �� c I6 9� FM= 


��E.    >$b ��   37B*� Pr�    �B�$1L D  6 
B�&    4��BM � �B�   ��

�BB�$� 72BB� 07D�2BB% �BBD . tBB�u$A$�X � 'E7 BB(� �BBFZ�% ��3 

05�7�� 4� E    46� ��5 4�D�k     7B%& PM= �� ��$� .  4��B�  �O% B( �:

  3f:b �� ���� ��7/�  5� P.�Z �7= c 1�� %6 fB:b ���� +5 �BD �� 

             7B* C @BW� �B��� ��XD +56 �� ^�( 6 d�z ��XD �7= . 4��B� 

c  /�     3���� ��XD +56
��         ��� ') B( 5� 0��-"B(� �B� ����  B*��M3 

7�7BB* ���MBB* 6 ^BB�5$BB� 5� � �� PBB.�Z �7BB= 3cl d�BBz 

��E�7.    ���� ��mFM= c  /� 4���   ��$� �D  ���� 3�D  4�k   ��$�   ^B�

 4��I$� 5�3    4�%� �� il �I��  ( �$ @F     97B% �� n�   
=�B( 

  ��$,� +6& �� t2# ���    7�7* +56 ^�( 6  % 6  B 1��     �� �B,�& c

  7* �"��E �e�.        ��BmFM= 6 �B��� ��XBD +56   �B���     ��B(��� �n %

    7�7���E ;<.� 
�$b�)�� ( ��mFM= 6 ����      �� ]N( 7Z�6 �� 

  5 
Z�@% ��(��  ��k     ��E �:(�O% 07* 
*���� ��$� �    �B� 6 7

j 7:� ��"mD �� _�E$F�7* P.  

  ���� cQ6� 7.��       �B� 6 �BD���8� x$FG% 46� �D    5� 0��-"B(� 

       ��� _$ A6�"� ><Z �����j �� 6 �F@j$( �6�  7���E cB B /� .  �� 

  �BB��� cBBQ6� ^��BBB���6 ��XBBBH� 3���BBB8� c"BB*�7� 
BBF= �BBD

+�B8%�  �$:� ���� . � ��8FM= 5� cQ6     cBQ6� 7.�� d�z P.�Z 

� ��8FM= �   ����     ]N( 7Z�6 ����  7%& 
(�. 0���   �B� 4�D   
B(�

07%&    _�� 5� 0��-"(� ����X�� SAS       
B��E ���R 4��%& ��XH� ��$%

 c 1�� % 6�D  3 ')/% 9�$. ��$� ���� '2��%5& 4�D��M � �T� +� �

    3�e� ��$% 
-.  v($�_����X�� MSTATC � �    +$%5& 5� 0��-"(�

�)%�� 7)[>�M"Z� ]N( �� cm��� 4� �%7�7* �@��W% .  

  

Z3�:<  

 K� 7�6�            '��BW WO� �B=�X% 4�$BD �B��D�% 4�B%� c 1�� % 9��  

       �� ���%5& 97% >$b �� ��$A  >67I
     
B(� 07B���E �����  .

                 4�B%� c 1��B % �B� 0�B% �B � 37B*� PrB� 'b ���/
�   �BI�� 

(          4�%� c 1�� % �� 0�% c���6�� _$( �D� 6 �$ @Fk/�k  �I�� 

( �� �$ @F  _�E � ���   0�6� c�����( 6 c��� 7��$� �D .�"2 � c�

       ���:B* 4�B%� c 1��B % c��"Mj 6  �B� 456�    �B ���l/��   �BI�� 

(  �$ @F)��    30�% � � ��      6 0�B% ����% �n    0�B% ����B%  (  6l/�� 

  �I��(  �$ @F)k   0�B% 
2,:����  (   7B* 
B:T .     PrB� 'Bb ��

   ��"�� � ��-�� 'E7���� 37*�.          ��7B/� �B� 
B*�! g��� �F.�� �T� 

   ')/% f:b �� ����    7B���1� ���)   >67BI�( .   �B�      �B� 3�$BI6 cB��

      5� 
*�! g��� �FB.�� ���X��k�   �� il  '"��BB(     ��7BB/� 3�B"%

    �67BZ f:Bb �� ����l/� % 
��� ���X��) >67In( . �F.�B� �T�

              ]NB( �� fB:b �� �B��� ��7B/� �� 
*�B! g��� 46� �� ��$�

  >�BM"Z�� %')/%   7���E ���)  >67I� .(    ��$� �F.�B� �D�B! ��

      5� 
*�B! g��� 46� ����   �� �
 '"��B(       �� �B��� ��7B/� 3�"%

   �67Z f:b�/�
 %   
��� �D�!)  >67In .(    �FBB.�� P��W"% �T�

                �� �B��� ��7B/� �B� gB��� 46� �� ��$� �F.�� 6 
*�j g���

     >�M"Z� ]N( �� f:b� %')/%    7B���E ���)   >67BI� .(   cB�� ��

 
BB*�j gBBB��� �F.�BBB� �� fBB:b �� �BB��� ��7BB/� 3�BB/A�N%il 

'"��(    �� �"%        5� gB��� 46� �� ��$� �F.�B� ���XB���
    �B� �n 

'"��B(   ')/% ��B @� ���X�� 3�"%    
(� �"��� 4���)  >67Il(   �j   

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
91

.2
.5

.1
.9

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
14

 ]
 

                             4 / 11

https://dor.isc.ac/dor/20.1001.1.22518517.1391.2.5.1.9
https://jcpp.iut.ac.ir/article-1-1665-en.html


 �
*+
  �,�"� �� �
�� $/��
 � 0#�1 23��� �,�"� ��-.� �  …  

l  

 ��	.X . c��:� � �b1�	_ FRP�	_ ��5�� ) �.� �`�
h� (C�< i��� �
�J
J�
 ���-� �  	#� R�� �\ 6�:h��
 � ��G� �   ���'(HI  

0�% PR�7Z c 1�� % �Y!�7Z c 1�� % ���D�% c 1�� % 

c���6�� _$( �D�  �/�  �/
n  k/�k 


2,:����  l/��  l/
i l/
� 

����#  l/�l  �/�
  �/
� 

� �  �/
�  �/�i �/
� 

����%  �/��  
/�k  �/
i 

  

   ')/% �� �%� c��            6 
B*�j gB��� �FBB.�� PB��W"% �T� +7* ���

            4�T�% �W� f:b �� ���� ��7/� �� g��� 46� �� �B�$� �FB.��

 (� �"*��
 .   c�� �� �I$� ��         ��$� �F.�� �� f:b �� ���� ��7/� �!

     
*�j g��� 46� ���
 '"��(       
B*�j g��� �F.�� 
O� �"%

k� '"��(            
*�j g��� �F.�� �� f:b �� ���� ��7/� 5� � � �"%

il'"��( +�8%� �)!�6 c�� � @-� 3
(� 0�$� �"%'M� ����7*��.  

       ���� ��XD +56 �� 
*�! g��� �F.�� �T�  'B)/%    7B���1� ���

)  >67I� .(           5� 
B*�! g��� �F.�� ���X�� �� 3�$I6 c�� ��k� 

  ��il '"��(        
��� ���X�� ���� ��XD +56 3�"%)   >67BIn .(  cB��

            �F.�� ���X�� �� 0��MD f:b �� ���� ��7/� 9��  K� 7�6� �� 7�6�

     
(� �)D�MD 
*�! g���)   >67BIn .(       �� �B�$� �FB.�� �BT�

       �B� 
B*�! g��� 46�           >�BM"Z� ]NB( �� �B��� ��XBD +56� %

')/%   7���E ���)  >67I� .(  g��� 46� �� ��$� �F.�� �D�! ��

   5� 
*�!��   �� �
  '"��B(           �67BZ �B��� ��XBD +56 3�B"%�/�i %

   
��� �BD�!)  >67In .(          ��7BB/� 9��B  K� 7B�6� �B� 7�6� c��

                gB��� 46� �� �B�$� �FB.�� �BBD�! �B� 0��BMD f:b �� �B���

�)D�MD 
*�! 
(� ) >67In .(  

              ]NB( �� �B�$� �� �B��� ��8FM= �� 
*�! g��� �F.�� �T�

  >�M"Z�� %')/%   7���E ���)  >67I� .(    g��� �FB.�� ���X�� ��

   5� 
*�!k�   �� il '"��(        �67Z ��$� �� ���� ��8FM= 3�"%�/l %

   
��� ���X��)  >67In .(        �B��� ��7/� 9��  K� 7�6� �� 7�6� c��

    ��XD +56 6 f:b ��        
B*�! gB��� �FB.�� ���XB�� �T� �� ���� 

   
(� �)D�MD)   >67BIn.(           gB��� 46� �� �B�$� �FBB.�� �BT� 

           >�BBM"Z� ]N( �� ��$� �� ���� ��8FM= �� 
*�!� % 'B)/% ���

  7���E)  >67I� .(           5� gB��� 46� �� �B�$� �F.�� �D�! ���� 

  ���
 '"��(          �67BZ �B�$� �� �B��� ��B8FM= 3�"%l/nn %  �D�B!

  
���)>67I n .(          fB:b �� ���� ��7/� 9��  K� 7�6� �� 7�6� c��

                gB��� 46� �� �B�$� �FB.�� �D�B! �� 0��MD ���� ��XD +56 6

    
(� �)D�MD 
*�!)   >67BIn.(         gB��� �FB.�� PB��W"% �BT�

             �B�$� �� ���� ��8FM= �� g��� 46� �� ��$� �F.�B� 6 
*�Bj

    >�BM"Z� ]N( ��� %')/%    7B���E ���)   >67BI� .(   ���XB�� �B� 

            
*�j g��� �F.�� 6� �D �� ��$� �� ���� ��8FM= 3��$� �F.��

   
(� �"*�� '2��X�� 7�6� .        �B�$� �� ���� ��8FM= 3�/A�N% c�� ��

    
*�j g��� �F.�� ��il'"��(    �� �B�$� �FB.�� ���X�� �� �"%

 5� 
BB*�j gBB��� 46��
 �BB� �n'"��BB(  �� @BB� ���XBB�� 3�BB"%

')/%     
(� �"��� 4���)  >67Il ( � �j    'B)/% �� �%� c�   +7B* ���

              gB��� 46� �� �B�$� �FB.�� 6 
*�j g��� �F.�� P��W"% �T�

             
B(� �"B*�� 4�T�B% �BW� ��$� �� ���� ��8FM= �� 
*�j .  �B�

  c�� �� �I$�               gB��� 46� �� �B�$� �FB.�� �� �B��� ��B8FM= �!

  
*�j�
 '"��(        
B*�j g��� �F.�� 
O� �"%k�  '"��B(   �B"%

     .�� �� ���� ��8FM= 5� � �    
*�j g��� �Fil '"��(    0�$B� �"%

+�8%� �)!�6 c�� � @-� 3
(�'M� ����7*�� .  

         �� ]NB( 7Z�6 �� ���� ��8FM= �� 
*�! g��� �F.�� �T�

 >�BBM"Z� ]NBB(� %'BB)/% 7BB���E ���) >67BBI� .( ���XBB�� �BB�

     5� 
*�! g��� �FB.��k�   �� il '"��(      �� �B��� ��8FM= 3�"%

 �67BBZ ]NBB( 7BBZ�6�/�k %BB��� �D�BB! 
) >67BBIn .( �BBT�  

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
91

.2
.5

.1
.9

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
14

 ]
 

                             5 / 11

https://dor.isc.ac/dor/20.1001.1.22518517.1391.2.5.1.9
https://jcpp.iut.ac.ir/article-1-1665-en.html


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

k  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

 �
��

�
� .

�
	


 �
��
� 

�
 �
���
 �
��

��
� 
� 
��
��
 

� 
���
� 
��
��
��
 ��

���
 

��
� 
��
� 
��
� 
 

� 
���
� 
���

!� 
�� 
"
#$
%&�

' (
%�

%
�)
� �

*� 
(

%
&' 
�$
�+

� ,
$%-
�

  

�
��
���
 �
	

��	
� 

�	
	�

 �

���
� 

�
���
� �
��

� 

��
� 
��
 �
���
 �
��
�
 

���
� 
���

� 
��
� 

�

 �
 �
� 
���
� 
��
!"
#$

 
%
&'

 �
(�
� 
��
 �
���
 �
�!

"#
$

� 	
��)

��
 �

� 
��
'

* 
+, 

��
��

�
�-.
� 

���
!


 
/

 
01
22

 
13
4

/2
 

41
2

/6
 

/3
03

 

7
8�
9 
:
)��

 �
";
�. 

4
 

<2
<<

 
2<
/

/=
 

*
*

4/
4

/
=0

 
*
*

/2
>6
63

 

 �
�&
?

»
:
A�

«
 

/
 

00
= 

/<
0

/6
 

63
6

/6
 

06
3>

 

7
8�
9 :

)��
 �
��
 �

 
� �
";
�. 

0
 

*
*

>2
/4
=

 
*

*
0>
<

/
>2

 
*
*

6<
4

/
=1
6

 
*

*
0=
40
01

 

)��
 �
";
�.

:
 ×
 

�
 
� �
";
�.

 
0

 
*

*
02
<=
1

 
01
=

//
 

*
*

>/
1

/
><

 
*

*
20
21
33

 

 �
�&
?

»
D«

 
4/

 
04
64

 
42
2

//
 

1/
1

/0
 

0>
16
>

 

*
*

 :
��
F�

 
G�
��
�

H
��
� 

 I
�#
-(
� %

&'
 �
� 
H
F)
���

� �
��
��
#	

 �
J� �

� 
� �
��

4
 %

H
�

�8
��

.  

  

 �
��

�
..

/
)0
�%)
& �

1$
%2&
 

 (
%�

��
��
 �
 �
�3

��
�

(
%�
 �
$�
�)�
 �
�3

��
� 

( 
�%



4
56 

��
��
0�
%-7
'

 

H
F)
���

� M
�� 
$ 

��
� 
��
 �
���
 �
��
�


  
���
� 
���

� 
��
�

  

)
O�
P

(
 

���
 �
�!

"#
$

�

 �
 �
� 
�

  

)
O�
P

(
 

 �
�!

"#
$

���
�

%
&'

 �
(�
� 
��
 

  

)
��
-R
� 
��
 O
�P
 "
	S

(
 

�
T�
� 
�;

��
4   

 

%
&'

 �
(�
� 
��
 �
T�
� 
��
!"
#$

4   

)
��
-R
� 
��
 O
�P
 "
	S

(
 

 
 

 
 

 
 

(�
-�H

-��
')
 :

)��
 �
";
�. 

36
 

a
16
2

 
a 0/

<0  
b  U/

=0  
a

=2
<4

 
3/

03
 

42
0>

 

2<
 

a
10
<

  
a 1/

<0  
a  3/

=<
 

b
0>
2<

 
4/

=6
 

4<
>=

 

 
 

 
 

 
  

 �

 
� �
";
�.

)
H
-��
'

�-
�

(
 

4/
 

c
30
6

 
d 1/

=1
 

d 2/
06

 
b

02
>2

 
2/

06  
44
3<

 

4=  
b

14
/

 
c 0/

<4
 

c 3/
=4

 
a  

==
24

 
</

0<  
4<
12

 

43  
a

1>
2

 
b 6/

<=
 

b  V/
=1

 
a  

==
2>

 
0/

=4
 

41
=>

 

41  
a

>0
4

 
a =/

<>
 

a 0/
<<  

a
=<
=3

 
1/

=<
 

/6
1/

 

�
	

��	
�

���
 �
 �
 -
' 
��
 �
� 
WH
F)
���

� M
�� 
$ 
�
��

�
H
���
 �

��
X
 
�Y
�. 
W�
�-Z

� 
[
�-
F�
 \

�(
 ]

) �
���
� 
�9
 W�
-��
��
^ �
� 

� �
��

��
���
 �
�_
 �
 �
��
 `

�'
��

 I
�#
-(
� %

&'
 �
� 
�
!�
�� 
�
�

4
 %

H
�

��
8�
�

.  

4 .
�
	

��	
� �

Z)
�a�
 W�
��!


 O
�$
 M
	A�
 �
�

��
�	�
 M
#$
 �
� �
�

.  

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
91

.2
.5

.1
.9

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
14

 ]
 

                             6 / 11

https://dor.isc.ac/dor/20.1001.1.22518517.1391.2.5.1.9
https://jcpp.iut.ac.ir/article-1-1665-en.html


 �
*+
  �,�"� �� �
�� $/��
 � 0#�1 23��� �,�"� ��-.� �  …  

i  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

      

 �
��

�
8 .

�*
�

 9
�%2
-& 

:
;%
< 
=

$�

 (

�

 

� 
��
��
 �
�>

%7 
� 
:
;%
< 
=

$�

 �
�>

%7
 �
� 

��
��
 �
 �
�3

��
�

(
�$
��
)� 
��
3�
��
 

 
(
%�

 
�%



4
�?

��
��
0�
%-7
' 

  

 :
)��

 �
";
�.

)
H
-��
'

�-
�

(  
�
 

� �
";
�.

  

)
H
-��
'

�-
�

(
 

��
� 
��
 �
���
 �
��
�


 
�

 �
 �
� 
���
� 
��
!"
#$

  

)
O�
P

(
 

%
&'

 �
(�
� 
��
 �
���
 �
�!

"#
$

  

)
��
-R
� 
��
 O
�P
 "
	S

(
 

 
4/

 
d  

bU
+

 
f  +/

+V
 

a
b  

Vb
,b

 

4=
 

b
c
d

 
cd
+

 
d
e  V/

Vd
 

a  
ef
Vb

 
36

 

43
 

b
c  

c,
c

 
c
d  e/

Ve
 

a
b  

Vb
VV

 

 
41

 
b
c
d

 
cU
d

 
b
c  c/

Vb  
b
c  

VV
+e

 

 
 

 
 

 

 
4 /

 
e  

eb
V

 
g  +/

dc
 

e  
+U
Vb

 

4=
 

c
d  

cf
f

 
e  ,/

Vf
 

d  
+c
cd

 
2<

 

43
 

b  
gU
,

 
b  e/

ef
 

c
d
 

Vd
UU

  

 
41

 
a  

Uf
ef

 
a  c/

,d
 

a
b
c

 
V,
e+

  

�
	

��	
�

H
��
� �

��
X
 
�Y
�. 
W�
�-Z

� 
[
�-
F�
 \

�(
 ]

) �
���
� 
�9
 �
 -
' 
��
 �
� 
H
F)
���

� M
�� 
$ 
�
��

��
���
 �
�_
 �
 �
��
 `

�'
���
 �
��

 I
�#
-(
� %

&'
 �
� 
�
!�
�� 
�
�

4
 %

H
�

��
8�
�

.
  

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
91

.2
.5

.1
.9

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
14

 ]
 

                             7 / 11

https://dor.isc.ac/dor/20.1001.1.22518517.1391.2.5.1.9
https://jcpp.iut.ac.ir/article-1-1665-en.html


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

�  

              7BZ�6 �� �B��� ��B8FM= �� 
*�! g��� 46� �� ��$� �FB.��

 >�BBM"Z� ]NBB( �� ]NBB(� %'BB)/% 7BB���E ���) >67BBI� .( �BB�

 5� 
*�BBB! gBB��� 46� �� �BB�$� �F.�BBB� �D�BBB!�� �BB� �
 

'"��(   � ���� ��8FM= 3�"%        �67BZ ]NB( 7BZ�6 �n/�k %  �D�B!

  
���)  >67In .(         �B�$� �F.�� 6 
*�j g��� �F.�� P��W"% �T�

            ]N( �� ]N( 7BZ�6 �� ���� ��8FM= �� 
*�j g��� 46� ��

  >�M"Z�� %')/%   7���E ���)  >67I� .(    �� ���� ��8FM= c��"2 �

        
B*�j g��� �F.�B� �� ]N( 7BZ�6k�       �B�$� �F.�BB� 6 �n 

'"��(  Mj 6 �"%             �FB.�� �� ]NB( 7BZ�6 �� �B��� ��B8FM= c��"

   
*�j g���il    $� �FB.�� 6    �B��
  '"��B(       7B* 07D�2B% �B"%

)  >67Il .(              �� ]NB( 7BZ�6 �� �B��� ��B8FM= 3�B/A�N% c�� ��

    
*�j g��� �F.��il '"��(         �� �B�$� �F.�BB� ���XB�� �B� �"%

     5� 
*�Bj gB��� 46��
    �B� �n  '"��B(       �� @B� ���XB�� 3�B"%

')/%       ')/% �� �%� c�� �j 
(� �"��� 4���       PB��W"% �BT� +7B* ���

  *�j g��� �F.��             �B� 
B*�j gB��� 46� �� �B�$� �F.�� 6 



(� �"*�� 4�T�% �W� ]N( 7Z�6 �� ���� ��8FM=.  

       5� 
*�! g��� �F.�BB� ���XB�� ��k�   �� il '"��(  3�"%

    �67BZ cQ6� +�X %k/� %     
��BB� ���XBB��)   >67BIn .(  �B�

 5� 
BB*�! gBB��� 46� �� �BB�$� �FBB.�� �D�BB!�� �BB� �
 

'"��(3�"%  +�X %cQ6� �67Z ��% 
��� �D�! ) >67In.(   

          5� 
B*�! gB��� �FB.�� ���X�� ��k�    �B� il  '"��B(  3�B"% 

��BB8FM=cBBQ6� ]NBB( 7BBZ�6 ��  �67BBZ �/�%�D�BB!  
BB��� 

)  >67In .(      9��  K� 7�6� �� 7�6� c��   ��B8FM=   �B���   7BZ�6 ��

]N(              
B(� �B)D�MD 
B*�! gB��� �FB.�� ���X�� �� 0��MD 

)  >67In .(       B��� 46� �� ��$� �F.�� �D�! ��    5� 
B*�! g�� 

  ���
 '"��( 3�"% ��8FM=  cBQ6�      ]NB( 7BZ�6 ��     �67BZnn %

   
��� �D�!)  >67In(. 9��  K� 7�6� �� 7�6� c��  ��8FM= ����

  ]N( 7Z�6 ��   B� 0��MD            gB��� 46� �� �B�$� �FB.�� �D�B! �


*�!'% �)D�MD  7*��) >67In.(  

  

j��  

         ��$� c � 
��R� +�X % 5� '/��� +�D� E ��mFM= 6 7*� �BD   4��B� 

             
B(� PB%�$= cB�� �B� �,�& '(�"(� 6 7*� 'N O% P%�$= .  �B�

      5� 
*�! g��� �F.�� ���X��k�   �� il '"��(      �B� �I$� �� 3�"%

  ��$� +�@8� P.�$�         c � 
��R� 3
*�! g��� 6� �D 46� �� �D

��$�             PB A� �B� '���BQ �.�)= 6 d& d�I 4��� +���1��"�& ��D

       $� �$:,� 6 ��$� �D 7*� 4�J� ���X���   4$I 
M( 5� 4� E �D

 '% �D�j7��� .CD             �D�B! �:B( �"2B� ~�B= ���XB�� c B)[

            �2B�� �/($� 6 7*� ���X�� 30� E �D q��b� �� ��# 'E��2�

'% '���Q �.�)= 6 d& d�I +�X % ���X�� 6 ���BE.   3c�����B)�

 0�,� ���X��  P @��"� 5� 4� E       �FB.�� ���X�� �T� �� 'N O% 4�D

g���   �� a=�� 3
*�j 4�D       6 f:b �� ���� ��7/� 3f:b �NR ���X

   '% ���� ��XD +56 ���BE .           �BT� �� fB:b �� �B��� ��7B/� ���XBB��

      'BFR v($� 
*�j g��� �F.�� ���X��    +���BmMD 6 ��SB� )�( 3

�I�$# 6 'G(�$� �$�)�� (�- F# 6 )
�(   ��XBD +56 ���X�� 6

              6 |6�B� c�B�� vB($� 
*�j g��� �F.�� ���X�� �T� �� ����

+���mMD )l('FR 3+���mMD 6 ��S� )� (�I�$# 6 'G(�$� 6 �$B� 

)�� (
(� 07* ���XE.  

 � Q \MH�')/%        ��BmFM= �j 7* �:( ��mFM= 4�XI� ���

   �� ��$� �D ����  ')/% �$b      gBB��� �F.�B� ���X�� �T� �� 4���

  ���E ���5 
*�j .   �BI�$# 6 'G(�$�   �$B�)�� (    �B/A�N% �B�

+���1��"�&      XB�� �� �j 7���j +� �        3
B*�j gB��� �FB.�� ���

       
B��� ���XB�� ��$� �D ���� ��mFM= .       �B� 3�Bz�Z �B/A�N% ��

      5� 
*�! g��� �F.�� ���X��k�   �� il '"��(    ��B8FM= 3�"%

     
��� �D�! ]N( 7Z�6 �� ���� .        gB��� �FB.�� ���XB�� �B�

  5� 
*�!k� �� il'"��(       +�@B8� PB.�$� �B� �BI$� �B� 3�"%

��$�      
*�! g��� 6� �D 46� �� �D        7BZ�6 �� �B�$� ��7B/� 3

  '% �D�! ]N(7��� .        �� ]NB( 7Z�6 �� ���� ��8FM= �D�!

       'B% +�2� 
*�! g��� �F.�� ���X�� �T�      ���XB�� �B! 7BD�

            �� 
B*�! g��� �F.�� ���X�� �T� �� ��$� �D ���� ��8FM=

             7BZ�6 �� �B�$� ��7B/� �D�B! +��B:I �B! 
(� 0�$:� 47Z

       � ���� ��8FM= c�����)� 6 7)8� �� ]N(     �D�B! ]N( 7Z�6 �

 
(� �"��� .    $��� 6 XF�$E)�� (        �� +���1��B"�& �B/A�N% �B� X �

     
*�! g��� �F.�� 6�nl   6 �� '"��(       7B���! ���XBE �B"%

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
91

.2
.5

.1
.9

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
14

 ]
 

                             8 / 11

https://dor.isc.ac/dor/20.1001.1.22518517.1391.2.5.1.9
https://jcpp.iut.ac.ir/article-1-1665-en.html


 �
*+
  �,�"� �� �
�� $/��
 � 0#�1 23��� �,�"� ��-.� �  …  

�  

         5� 
B*�! g��� �F.�� ���X�� �� �!nl    �B� ��  '"��B(   3�B"%

       �67Z ]N( 7Z�6 �� ���� ��8FM=i/�
 %   
B��� �D�B!.  5� 

      +���1��B"�& ���� cQ6� 7.�� �! �H�&        XBK% 7B.�� 5� '/��B� 

          'B% �B��� XK% �� �$I$% cQ6� 7.�� 6 ����        �Be� �B� 37B*��

'%    7(�  �j   g��� �F.�� ���X�� �� 3
*�!       �B��� XBK% 7.�� 

 �� 6            7.�� �� 
:@� ���� XK% �� �$I$% cQ6� 7.�� +& \:�

     
(� �"��� 4�"2 � ���X�� ���� 
($�3        �B� �BH)% �%� c�� �! 

        �B��� P! �� cQ6� 7.�� ���X��      �FB.�� ���XB�� �B� 0��BMD


(� 07* g��� .   �BI�$# 6 'GB(�$� �B/A�N% �� �$B� )�� (

  46�+���1��"�&      3
B*�! gB��� �F.�� ���X�� �� X �   7B.��

cQ6�  
��� ���X�� .        cBQ6� ��B8FM= �B! �H�& 5�     7BZ�6 �� 

]N(    ���� ��8FM= d�z P.�Z      ]NB( 7BZ�6 ��     7B.�� 6 

  '% ���� cQ6�       'B% �Be� �� 37*��       �B! 7B(�   �D�Bj=  ��B8FM

  cQ6�    ]N( 7Z�6 ��7%� �  �D�Bj       �B��� ��B8FM=    7BZ�6 ��

 ]N(
(� 0�$� g��� �F.�� ���X�� �T� ��.  

      ���XB�� 6 
B*�! gB��� 46� �� �B�$� �F.�� �D�! ��

  ��$� c � 
��R�         ��7B/� �BH "� �� �j �"��� �D�! f:b �NR 3�D

        'B% �D�B! XB � f:b �� ���� 7B��� .      6 0��5 '��B,:,� 4��2B��

 +���mMD)�(3 6 _7R� '�����  +���mMD)�(3  +���mMD 6 '/ M(

)�n(      +���BmMD 6 47*� 3)��(       +���BmMD 6 4��7BW� 3)�k( 3

'FR     +���BmMD 6 ��S�)�(       +���BmMD 6 +� 2B��� 3)l(   ')@BZ 3

    +���mMD 6 $A��:I)��(    'B��5� % 3)
i(      +���BmMD 6 ���B� 3

)n(     +���B8MD 6 +$@) ��� 3)�
 (     �"��)*� 6 7 H% 6)
� (  XB �

          3CBB!��B� ���XBB�� �� �! 7���! +�B � +���B1��"�& �/A�BN% �B�

     
��� �BD�! f:b �� �B��� ��7B/� .    �D�! 3�z�Z �/A�N% ��

           ���� ��7/� �D�! �� 06<= 
*�! g��� 46� �� ��$� �F.��

          
*�� 0��MD �� X � �� ���� ��XD +56 �D�! 3f:b �� .   �Be� ��

'%      �B�$� c B� 
��R� ���X�� 7(�   6 4�  �B�$� +6��   �:B( 4�

       �B��� 
M( �� 4X")($"� ��$% >�BW"�� �D�!   'B% �BD   6 ���BE

         '% �D�! '�< M (& ��$% 5� ���� �D C,( � ��� c�7B�  7B���

       �B��� 05�7�� �D�! a=�� �%� c�� �!        �B,�& +56 �D�BB! 6 �BD

'%�$* .   �BH "� cB��           '%�BB%� 9�B/A�N% ���B"� �B� 4�B E)i( 3

  0��5��"G%)
�(   5�� 6 4� H% 3  '��)
�(3      +���BmMD 6 'R7B.

)�l( 3$BB��� 6 XF�$BBE) ��( +���BBmMD 6 ���BB� 3)n(  c�BB�� 3

 +���BmMD 6 |6�� )k (   +���BmMD 6 ��B�$A<�6 6)�� ( 46�

  
(� �)D�MD +���B1��"�&.         �� �B��� ��B8FM= 4�XBI� �D�!

          �D�B! �:( 
*�Bj g��� 46� �� �B�$� �F.�� �D�j �T�

    7���E ��$� �D ���� ��B8FM= .")I  ')�k( P F# 3  ���56�,� 7�6

+���mMD 6 )
�(+���mMD 6 $A��:I ')@Z 3 )��(3   6 'R7B.

  +���mMD)�l(       +���BmMD 6 +� 2B��� 3)l(      6 �BWA 4�D�Be% 3

 +���8MD)
l (+���mMD 6 |6�� c��� 6 )k (    �B/A�N% �B� XB �

              ���XB�� �BT� �� �� �B�$� �BD ���� ��8FM= �D�! 3+���1��"�&

  7���! ���XE C!��� .D�!        �� ]NB( 7Z�6 �� ���� ��8FM= �

           'B% +�2B� gB��� 46� �� ��$� �FB.�� �D�! �T�    �B! 7BD�

            �B�$� �FB.�� �D�! �T� �� ]N( 7Z�6 �� ��$� ��7/� ���X��

          �D ���� ��8FM= �D�! 
(� �"@��$"� 
*�! g��� 46� ��

              �� �B��� ��8FM= �D�! �� �H)% �%� c�� 6 7)! +��:I �� ��$�

   
(� 07* ]N( 7Z�6 .b  ':(�M,)�i(   '%�%� 3)i(   6 '/ M( 3

  +���mMD)�n(     +���mMD 6 ���� 3)n(     �)"�5 6 
A$D 3)�l ( 6

 +���mMD 6 |6�� c���)k (+���1��"�& �/A�N% �� X �   �BH "� ��

7)"��� 
(� ',��2%.  

          '1"@B:MD 4���� +���1��"�& ���� cQ6� 7.�� �! �H�& 5�

         �� �$I$% cQ6� 7.�� 6 ���� XK% 7.�� �� 
:Y%     �B��� XBK% 

'%     '% �e� �� 37*��             �D�B! �BT� �� �B��� �D +56 �D�! 7(�

              \B:� �� 6 ���� XK% 7.�� �D�! 3g��� 46� �� ��$� �F.��

           0��BMD �B� �� �B��� XBK% �� �$BI$% cBQ6� 7.�� �D�! +&

 
(� �"*��.    �BI�$# 6 'G(�$�    �$B�)�� (    45�BHZ 6)�n (

�          XB�� �� �j 7���j ���XE +���1��"�& �/A�N% �� X   3Cj��B� ���

   
��� �D�j cQ6� 7.�� .          �Bj ��� +�2B� �B/A�N% cB�� ���"�

             �D�B! 7B%� � �"2B � ]NB( 7Z�6 �� cQ6� ��8FM= �D�!

            �FB.�� �D�! �T� �� ���� cQ6� 7.�� ^�( 6 ���� ��8FM=

      
(� 0�$� 
*�! g��� 46� �� ��$� .    0��5 '��B,:,� 4��2��

   +���mMD 6)�(       +���BmMD 6 _7R� '����� 3)�( 5� % 3   'B��)
i( 3

  45�HZ)�n (6     �BM�5 6 '8@B���65%c) �� (      �B/A�N% �B� XB �

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
91

.2
.5

.1
.9

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
14

 ]
 

                             9 / 11

https://dor.isc.ac/dor/20.1001.1.22518517.1391.2.5.1.9
https://jcpp.iut.ac.ir/article-1-1665-en.html


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

��  

       ')/% 6 
:Y% '1"@:MD �! 7���! ���XE +���1��"�&   c B� 4���

    ���� �$I6 ���� ��8FM= �� cQ6� ��8FM= . �F.�� �D�j �[ �E�

           +�rW� �:( 
*�j g��� 46� �� ��$� �F.�� 6 
*�j g���

       �D ���� ��mFM= 6 ��mFM= 4�XI� 37*�'% ��$� �D�j �%� 3�$*

          '% ]N( 7Z�6 �� ��$� Cj��� ���X�� �:( � K"% 6� c�� ���BE .

              �BBD ��BBmFM= �BBD�Bj 5� � B� Cj��BB� ���X�� +�X % 0�E�D

        'B% ���XBB�� ]BN( 7BZ�6 �� ��BmFM= 37*�� �B�$B� 7B��� . ��

      ���� ��mFM= c��"2 � 3�z�Z �/A�N%)l�ni   ��"mD �� _�E$F j  (

  F.�� f -F� ��    
*�! g��� �k�  '"��B(         �� �B�$� �FB.�� 6 �B"%

    
*�! g��� 46��n '"��(   �"%)  Cj����/��   \��%�"% �� ��$�  (

��  7%& 
(� .            3+���1��B"�& 7B A$� 4��B� 
B(� cBmM% f -F� c��

 4�D 7��: D+�({�k          �B(�)% �Bz�Z �/A�N% �� ���2% v���* ��

7*��.   

  

a��%�   ��� ! �K:��  
1. Afshari Behbahanizadeh, S., GH. A. Akbari, H. Irannejad and E. Farrokhi. 2009. Evaluation of the effect of plant 

density on yield and yield components of sunflower (Helianthus annuus L.) hybrids in Pakdasht. National 

Conference on Oilseed Crops, Isfahan, Iran. 23-24 September, P. 12. 

2. Asadi, S. and M. J. Bahrani. 1998. Effect of plant density on yield and yield components of three varieties of 

sunflower in summer planting. Proceedings of the 5th Iranian Crop Science Congress, p. 524. 

3. Babaei Aghdam, J., M. Abdi, S. Seifzadeh and M. Khiyavi. 2009. Effects of different levels of nitrogen and plant 

density on yield and yield components of sunflower, Azargol cultivar in Takestan region. Journal of New 

Agricultural Science 14: 1-12. 

4. Barros, J. F. C., M. D. Carvalho and G. Basch. 2004. Response of sunflower to sowing date and plant density under 

Mediterranean conditions. European Journal of Agronomy 21: 347-356. 

5. Daneshian, J., H. Jabbari and E. Farrokhi. 2007. Sunflower yield and yield components responses to water stress 

under different plant densities. Agricultural Research: Water, Soil and Plant in Agriculture 7(3): 129-140. 

6. Diepenbrock, W., M. Long and B. Feil. 2001. Yield and quality of sunflower as affected by row orientation, row 

spacing and plant density. Australian Journal of Agricultural Research 52: 29-36. 

7. Emami, B. 2003. Effect of plant pattern on yield and yield components of sunflower in summer planting in Isfahan. 

MSc. Thesis, Islamic Azad University, Khorasgan Branch, Isfahan, Iran. (In Farsi). 

8. Gholinezhad, E., A. Tobeh, A. Hasanzadeh Ghortappeh and A. Asghari. 2008. Effects of density and planting 

arrangement on yield and yield components of sunflower. Journal of New Agricultural Science 18(1): 87-99. 

9. Goyne, P. J., R. R. Schneiter, K. C. Cleary, R. A. Creelman, W. D. Stegmeir and F. J. Wooding. 1989. Sunflower 

genotype response to photoperiod and temperature in field environments. Agronomy Journal 81: 826-831. 

10. Gubbels, G. H. and W. E. Dedio. 1986. Effect of plant density and soil fertility on the performance of nonoil 

sunflower. Canadian Journal of Plant Science 66: 801-804. 

11. Gubbels, G. H. and W. E. Dedio. 1988. Response of sunflower hybrids to row spacing. Canadian Journal of Plant 

Science 68: 1125-1127. 

12. Gubbels, G. H. and W. E. Dedio. 1989. Effect of plant density and seeding date on early and late-maturing 

sunflower hybrids. Canadian Journal of Plant Science 69: 1251-1254. 

13. Hasani Jabbarlo, KH., M. Roshdi, M. Gaffari and R. Valilo. 2008. Study of plant density and arrangement effect on 

yield and its components of two sunflower genotypes (Ksc43/128 and Lakumka) in Khoy region. Journal of 

Research in Crop Science 1(1): 99-107. 

14. Hejazi, M. R. 2009. Evaluation of best plant density and planting arrangement for summer cultivation of sunflower 

in Isfahan. MSc. Thesis, Islamic Azad University, Khorasgan Branch, Isfahan, Iran. (In Farsi). 

15. Holt, N. W. and R. P. Zentner. 1985. Effect of plant density and row spacing on agronomic performance and 

economic returns of non-oilseed sunflower in Southeastern Saskatchewan. Canadian Journal of Plant Science 

65: 501-509. 

16. Jannati, M. R. 2002. Effect of planting pattern on growth, yield and yield components of sunflower, Hisun-33 

hybrid. MSc. Thesis, Isfahan University of Technology, Isfahan, Iran. (In Farsi). 

17. Karimi, M. 1987. The climate of Central Region of Iran. Jahad-e- Daneshgahi Press of Isfahan University of 

Technology. (In Farsi). 

18. Khajehpour, M. R. 2005. Industrial Plants. Jahad-e- Daneshgahi Press of Isfahan University of Technology.  

(In Farsi). 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
91

.2
.5

.1
.9

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
14

 ]
 

                            10 / 11

https://dor.isc.ac/dor/20.1001.1.22518517.1391.2.5.1.9
https://jcpp.iut.ac.ir/article-1-1665-en.html


 �
*+
  �,�"� �� �
�� $/��
 � 0#�1 23��� �,�"� ��-.� �  …  

��  

19. Khajehpour, M. R. 2009. Principles and Fundamentals of Crop Production. Third edition, Jahad-e- Daneshgahi 

Press of Isfahan University of Technology. (In Farsi). 

20. Khalifa, F. M. 1984. Effect of spacing on growth and yield of sunflower (Helianthus annuus L.) under two systems 

of dry farming in Sudan. Journal of Agricultural Research 103: 213-222. 

21. Khalilvand Behrouzyar, E., M. Yarnia, S. Darbandi and H. Alyari. 2007. Effect of water deficit stress on some 

morphological characteristics of two sunflower (Helianthus annuus) cultivars in different plant densities. Journal 

of New Agricultural Science 8: 1-14. 

22. Koocheki, A. and Gh. H. Sarmadnia. 1999. Physiology of Crop Plants. Jahad-e- Daneshgahi Press of Mashhad 

University. (In Farsi). 

23. Majid, H. R. and A. A. Schneiter. 1987. Yield and quality of semidwarf and standard height sunflower hybrids 

grown at five plant populations. Agronomy Journal 79: 681-684. 

24. Majid, H. R. and A. A. Schneiter. 1988. Semidwarf and conventional height sunflower performance at five plant 

populations. Agronomy Journal 80: 821-824. 

25. Mazaheri Laghb, H., H. Moradi and A. Sepehri. 2005. Evaluation of the effect of date and design of sowing on yield 

of sunflower (Helianthus annuus) cultivar Armaviroski in Marivan area. Pajouhesh and Sazandegi 69: 31-39.  

26. Miller, B. C., E. S. Oplinger, R. Rand, J. Peters and G. Wies. 1984. Effect of planting date and plant population on 

sunflower performance. Agronomy Journal 76: 511-515. 

27. Mirzaei, B. 2005. Effects of plant population and cropping pattern on yield and yield components of sunflower. 

MSc. Thesis, Tabriz University, Tabriz, Iran. (In Farsi). 

28. Mojiri, A. and A. Arzani. 2003. Effect of nitrogen rate and plant density on yield and yield components of 

sunflower. Journal of Science and Technology of Agriculture and Natural Resources 7(2): 115-125. 

29. Mokhtarzadeh, S. 2004. Effect of row and plant spacing on agronomic performance of sunflower hybrid (Hisun-33) 

in Khoy region. MSc. Thesis, Islamic Azad University, Khorasgan Branch, Isfahan, Iran. (In Farsi). 

30. Poursakhi, N. and M. R. Khajehpour. 2009. Effects of row and plant spacing on yield and yield components of 

sunflower, Hisun-36 hybrid in Isfahan. National Conference on Oilseed Crops, 23-24 September, Isfahan, Iran,  

p. 34. 

31. Poursakhi, N. and M. R. Khajehpour. 2010. Effects of row and plant spacing on yield and yield components of 

sunflower, Hisun-36 hybrid in Isfahan. The Proceeding of 11th Iranian Crop Science Congress, 24-26 July, 

Tehran, Iran, Volume 1, Crop Production, p. 361. 

32. Robinson, R. G., J. H. Ford, W. E. Lueschen, D. L. Rabas, L. J. Smith, D. D. Warnes and J. V. Wiersma. 1980. 

Response of sunflower to plant population. Agronomy Journal 72: 869-871. 

33. Roshdi, M., S. Rezadoost, J. Khalili Mahalleh and N. Haji Hasani Asl. 2009. Effects of plant density and defoliation 

at different developmental stages on yield and yield components of nut sunflower. Journal of New Agricultural 

Science 15: 41-54. 

34. Samiei, B., H. Pirdashti, H. A. Fallahi and A. M. Noorirad Dooji. 2010. Effect of plant density on yield and yield 

components of sunflower hybrids under dryland conditions. Proceeding of 11th Iranian Crop Science Congress, 

24-26 July, Tehran, Iran, Volume 1, Crop Production, p. 166. 

35. Sedghi, M., R. Seyed Sharifi, A. Namvar, T. Khandan-e-Bejandi and P. Molaei. 2008. Responses of sunflower yield 

and grain filling period to plant density and weed interference. Research Journal of Biological Science 3(9): 

1048-1053. 

36. Taghdiri, B., G. Ahmadvand and H. Mazaheri Laghab. 2006. The effect of plant spacing on yield and yield 

components of four sunflower cultivars. Agricultural Research: Water, Soil and Plant in Agriculture 6(1): 26-35. 

37. Tahmasbi, A. 2008. Competition for environmental resources and yield compensation in sunflower. MSc. Thesis, 

Islamic Azad University, Khorasgan Branch, Isfahan, Iran. (In Farsi). 

38. Villalobos, F. J., V. O. Soriana and E. Fereres. 1994. Planting density effects on dry matter partitioning and 

productivity of sunflower hybrids. Field Crops Research 36: 1-11. 

39. Zubriski, J. C. and D. C. Zimmerman. 1974. Effect of nitrogen, phosphorous and plant density on sunflower. 

Agronomy Journal 66: 798-801. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
91

.2
.5

.1
.9

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
14

 ]
 

Powered by TCPDF (www.tcpdf.org)

                            11 / 11

https://dor.isc.ac/dor/20.1001.1.22518517.1391.2.5.1.9
https://jcpp.iut.ac.ir/article-1-1665-en.html
http://www.tcpdf.org

