
 ����� ��	
� � 
���	�� ��
� � ���� / �	�������� /  ��	 !��! � "#$) &'�( /�	)*��+,-.

���

!	/ ���0� 12��34� 56� 17	
� 
�8

9 ��:
; 1� 	�
5 �� 
�5<� � �1=� � >
 ?@�� �1=� � 

=�A B
; ?�C1� ?� �� 1)*'D �E� ���1F�	)�D�

�	�G	�	� 
8#� >
�8�C �HIJ�*� 
1�
E 8 C�+

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

K$��8

  ��1� ��:
� ?��!	/ ���0� 12� 34�56� 17	
� �
�� >L�D 
��91; MN	C � 5
F
� � �=�A B
; ?�C1� ?� �� 	#@D �  �8O

9 ��:
; �� 1� 

     �5<� � �1=� � >L�'�1/ � M��8����19
     ���1F�	)�D ?@�� �1=� � ) 1)*'D �E�( �6	��D >�   M19 M��7 ?� 	�
   P1O� QO'	E �� � �8! �1A 

  ��	J; "�	9 R����      ���� �	� �� ��1=; ?� 	� �-ST+,-U   ;	V�V0; ?��5� �� �    W�1X �	Y@� "��� �	F�@��  . =�A �	 �;�      �OIE M��O7 ?� 

�	��D
 >[�� ��#\ ?�C1� ?� �� "X����7� "�	� ���
� ?� ?@�� �8! 1/ � ����0� � M��7 ?� 
34� 56� 17	
� �!	/	�
 >L�D ]1J� 

  L�D >5
F
� >
��+ L�D >
��+ 
�� >5
F
�+  L�D � 5
F
�+
��+   ?� 5
F
�  �1� "�	� ���
��    8@8! ?)�1X 1:@ ��  .    ?O9 ��� �	�O@ _6	O)@

  =�A �	 �; �	 ��� 8!� ?�C1� ?� 1� �� 
�
�� 12� �5<� ?��9 � �1=� � 1� 
���
 ���1F�	)�D ?@�� �1=� � )  1)*O'D �OE� (  WO�� ?)O!�� .

         ?@�� �8! 1/ ?�C1� ?� `��1� 12� L6� ��8V� L61)���
�� B�	9 Q�� ?9 ��� 	�����
 � ��   >?O@�� ��5� ��� >a6b�'��� �1=� � >?@�� �1=�

 86�1X [�� ��� � [�� 1IE .34�56� 17	
� �� ��	H)��
�1X ?@�� �1=� � B6�5�� Q�� 8
$ 1� 6 8�'�  �	O�D c	O0' �� 12� L6� 
 O
�� � ���

���@ .   34�56� 17	
� L�� ��
    � �� 5
F
� 1J
� >�   =�A B
; �	 �� �       L61)��� [�� ��#\ ?�C1� �� 1�2d;   �5O<� 1� W�e�
     ?O@�� �1O=� � 

     
�� B6�5�� ?� 1Y
� � W!������
    86�1X ?@�� �1=� � ��  .  =�A B
; �	 ���             5 O�� �8O

9 ��O:
; �� ��8V� 1� 8!� ?�C1� ?� 1� �� 


   ��5�� L�'�1/ � M��8����19 .        ?�C1� ?� `��1� B6�5�� ��8V� L61)��� L�� L6� ��"X������  . 3O4�56� 17	
�
  O� �� 5O�@ � 1O�   B
O; ��

=�A� 5�� W�	� �� Q�91; �� L6� � Y; � 5)
� ��8V� 1� f1�	�8@��5�� .

�b��	�
�� �8
:=�A�34�56� 17	
� >
�8

9 ��:
; >?@�� �1K� � >	�
5 �� 
>���1F�	)�D 

?�8V�

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

/�01   1 23�#1  %4#& . +,� 6�� " ��  2  7�!8( �#*      9%!&� �!" 

     �:4; 	�<=>� ( ?.�@#"�A1��BC� 1  %4���� .      <D!$ 6�!" 6!�� �	 

?:16���      ���� ������ %�@#� '%,�	 +��E F1��   " 9  2  G#H!$

           !1 ��>!& 2!" ID$ 2>�4 ( ID$ J*�,1 �	   	(�)�K .(  +,!�

<D$   �* �� �    LA,!8#A� +��!E J� !���        %!&� +��!E MN!8 

 %& %��#$ .  � LA,8#A� +��E���   �( 2"         ��%!O1 �%!& ?!E 2/!8

 N.4 �"#*� P�"��     Q; F�.4�A� +��E 9P�" �!�      �%!& ?!E ( 

24�(� ���%� ��%O1 �8� ��)��.(

���."-     ����� J*�,1 ��     !=R� �" J*�,1 SL3�  ?     2!>�4 ( ID!$

      !1 ��>!& 2!" ID$  (�  !4%.      T���!& 6!�� �	    ( %!&� +��!E

� . M���� 2" -#UD4�	 J"�8%&��  8�,&��V9���	�A8� ��D4�	 (� 9W���N4 XYZ� ( ����� 9-��(�DV '%[D4�	F"�� '�\D4�	

* : 4(�A[@� �.� 9W�N��[1 )#].1�[  :Haydari2005@yahoo.com

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

46
.1

1.
0 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
21

 ]
 

                             1 / 11

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.46.11.0
https://jstnar.iut.ac.ir/article-1-1112-fa.html


 ����� ��	
� � 
���	�� ��
� � ���� / �	�������� /  ��	 !��! � "#$) &'�(/�	)*��+,-.

��^

	�<=>� ���� ������   �"W%&  <D$ +,�  9  %&� 2=_�1 � !� '�

 `�(	 ��!!1� W%!!1 ( 	��	 a�!!N��� +,!!�)�b ( �� .( W�!!7@�/1

&#�"�    '	�	 ��D4  ���>   �!8�   2!V +,!� �!�- �#!&- <D!$ ( 

   �� -	�%7� @; W�N�E�� ))#=01 �����8 -�� ( � �	�  ����  c!>U�

 1�>4�,%.  W�N�V�� 6�� 9     �	  =$�%!�  %!,����     ���>�!& -��� !�'�

 !!>4 	��(%!!,,V .�6!!�� � W�!!N�E��  !!1 2!!" ��#!!���#!!4�   �� 

W��%��#"�V��-  )#!=01 )      �#!,���� 9���V�!8 9)#A�4�!1   #!\�@� (

%���V�8 (   W�N�V�� (  24d(�A�4)%�8�        6�.!�=� ( 6�@(�!� 92,�1; e

6�f�A" ( 	�V '��&�.        	#!N:" �	  !>:1 +O4 '%,,V �����8 W�N�V��

 -L>8� ?�g,�    +,� �0� ������    !1 ( %!4��	       2!1�	� �	 %!,4�#� 

 `�U4�%,������- %,,E I>E '��� 2" %&� )��.(

 ��	�\"�A�;(Helianthus annuus L.) !<�  � �� �  ��!��  ?!:1

,h(� �  �8 ���	 2E-i^ %      2!4�	 �	 6!h(�  (   k�!" %!Z�	- ��

8�� @ %�]@#,�  I1   %&�")�(K .(   '�!�� 6!��   %!_ �!�-    2!" `(�!O1

<D$    9'	#" �����8- 8( �7     ��!& �!" �    �#!� ( Q; T�  �  !� ���

    �� ( 2A&�	   .!" +,E��!��  '	�A.!� ���-  " �	  !�     �#D!E a�!O4 �AD

8� ��	#$�" �)K .(

   �#1 W�!7@�/1 l�8��" !� F)�� (   ����!<>� ( Y!3Y� ()� (

  F_��1F� �	    24�	 �%& �� (    ��	�\"�A�; �	 �AD�"� ��8�._ 6

   +,� 2"<D$    ��D4  1%,�	.         ��( 92!4�	 	�%!7� F_��1 6�� �	 

%Z   E ( 24�	 �m�    	��� %_ �� 6h(� �-   �0� ��BC�<D$   ���!R

1  � ��4% .�A4�  <1 W�7@�/1 n    ����<>� ( )�� ( �	 2E 	�	 ��D4

*    <D$ +,� �(�"       !& �� 2=_�1 �	   2!4�	 �%     	�!<=>� �� �!�

   '�!!�� J!!N* �!!/R ( 2!!4�	 %!!Z ��( 9J!!N* �	 2!!4�	 ��( 92!!4�	

 2A8�E ��	�\"�A�; 1	#& .

             2!E �!8� '%!& opD!1 2A��� W�#Z W�7@�/1 �	  �!qE�

r�$��- � � ���	 ���-pH  	�O1 ( k�"� � ��	�-  %,A.� I�; ) i(.

 � �	�  6s#4   @Y_ �� r�$ �   �Z�,� ��t1L��-   ?E  ( �8�>��6

 1 �1�   ="�R +��E 2" �U,�    � �	#" l�A8	 �	 � !�    ��!" �!Z�,� 6-

  '%>����� ���� ��  1	#& .    <D$ +,� �(�" W�#Z �	    �!B� 

  �#E�1%D��   %��#$ %����.   <D!$ +,�          �	� ?!� �!" u!��" 

  2!��t� )	�7��-     ��!���� �	   !1 	#!&  !@(         �!Z�,� F!�><� �!" 

�t1L��-      &�� )#=01 �� r�$ J��* ��   1      %!&� ��7v( ��#�

�	 ��%_ �� T���& 6�� - %�Dp" 	#N:" )i ( ��(

w�H1   ���E 2" (��-   �!t1L�� �!Z�,�-  !1 %!4�#�   MN!8 

         	#!& ��	�\"�A�; '��� �	 24�	 ��m�E ( ��>E +��L�� .   ( +!1��

  ����<>�)�b (   %4	�E `Y��  2E   w�H1 �"i  !=�1 ̀ �!�    �	 6!�; 

!!�E I� !!" ��	�\"�!!A�; 2!!4�	 	�!!<=>� 9r�!!$ `��#!!=#!!Z 2� W

 ,71��	- ��   +��L 1%"��. "      ��!1 �!g4 l�!8����#   ����!<>� ( 

)�� (     2" a#"�1 +��L�� 6����BC�           ( x�!& %!�@#� �!" 6!�; �Nq1 

 ( P�"�(�=E �g=h� �	 FP�"���8.�t1L�� �Z�,�-  �!:,� 24 

  �	��	�\"�A�;      !���� ��!���� �!\�	 �	 2!<="    L!�4  �!" ��BC!�  �!" 

%,������-   #>4 ( %&� -9 o$�& ��-����  m�E (    �:4;  ���t� ��

 1%,�	. �     ����<>� ( ��>=)b^ (   (� �H,� %,A&�	 ��:y�-  u��" 

Hp��   LA,8#A� c"�,1 �AD�" o-     2" 2R�8 ��  2=N,!8      `%!,� �	 �!� 

'%& (    �L�� �1� 6�� �     " �� 24�	 ��L� ��( +  2  �&�	 %��#$ )�N4	 .

    ����<>� ( z4YN@)�� (   %4	�E `Y��  2E   !&�� )#!=01    �H!,� 

(�- 1%4�#�    ��L�1 2" �^   �� �^ E �        	�!<=>� ��!A<� �	 `�!� #=

     %�	 +��L�� �� W�{ �	 24�	 . O0� �	� 	 J��\-  	�� opD1 � %

   w�H1 2EL,\,1    &�� )#=01 W�#Z 2"    !"   2   �#!*  !,71��	-

                '�!�� �	 2!4�	 	�%!7� +��L!�� J!��* �� �� |4�=� 24�	 	�<=>�

1 +��L�� %�	) �� .(

  ��3� �� w%�-� �8��" 9+�(}� 6  L�� �!Z�,� �B�  �!t1-

 (� 96�;-       !N�E�� ( �L!U1 W�#!Z 2" L,\,1 (     ( 	�!<=>� �!" 

�L3�-     ��	�\"�A�; '��� 	�<=>� ) �A.@; ?R� (     +,!� 2=_�1 28 �	

<D$                  L>!8� '%!,,E ?�!g,� (	 �!" �!:4; 6�!" 2!/"�� 6��7� ( -

�8� '	#" 6�@(�� ( W��%��#"�E  .

h�� � ����	�

  !8��" 6��      !���� )�!8 �	  ��e�b�i    O0� 2!��L1 �	  ��!O� 

��(�D!!E '%<D!!�(}�- F!!"�� '�\D!!4�	 )2!!>�4 '�!!~ ( )#!!* �!!"

������t3 ��    ( 23�	 ��  R�& 2O�R	      ��!����t3 ��!� 9 b�

   ( 23�	�  @�>& 2O�R	      s�m��� ( K��        `�!U4� �!��	 �/!8 �� �A1 

���� . �%4��" T8#A1       2!O/,1 24��@�!8 �b  !=�1 �!A1   T!8#A1 9

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

46
.1

1.
0 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
21

 ]
 

                             2 / 11

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.46.11.0
https://jstnar.iut.ac.ir/article-1-1112-fa.html


�8

9 ��:
; 1� i34� 56� 17	
� j!	/ ���0� 12�i�5<� � �1=� � >i5 �� i	�... 

���

   �1	 �qE�%_ ( FR�%_-    M���� 2" �; 24��@�8 °C��   ( °Cb^   �� ( 

 =R� ��0@�>          !1 ��>& 2" ID$ ( `�� J*�,1 SL3  	(� .  n��!A4

      �1�; F01 r�$  ���>�& 2�LU� �� FZ�_�      �	 �!&�E �� FNR +

 )(%3��8� '%& '	�(; .

    W�E W�#Z 2" +��1�; 6����- X�* M@�R �	 ( '%& 	�$ 

r#="��-  �	�H� F1�E          %!�	�� ��!3� ���!<� 28 �"  . �!���>��-

<D$  "   2  ���"; c/R W�#Z-       JN* �#:y 2=_�1 28 �	 )W1( 9

   2=_�1 ��h;F� �	) W2 (       2!4�	 �%&�� 2=_�1 s(�& ()W3( 9

   =Z� F1�� ��#,� 2"   ( �&�� )#=01 �/8   �!t1 L�� �Z�,� -

 6!!!!!!�;)B1((� 9-) B2( L!!!!!!,\,1 9)B3(6!!!!!!�; 9+ -(�

)B4(6�;9+  L,\,1)B5( (� 9-+  L,\,1)B6 ( 6�; (+(�-+  L!,\,1

)B7 (  � ��#,� 2" ��� F1�      %4%!& 2A��� �g4 �	  .    )�!>�� �!:3

 <D$ +,�           ( J!N* �#!:y %&� F_��1 �	  F!�  !�	    �� %!7" 9

    <D$ ��>�� %&� F_��1 6�� �� I� �� �#:y  Q; F1�E c/R �" 

                9%!&� F_��1 6�� �� I� �� `�>�� �� %7" ( s(�& ���(	 �; �	

    ���"; )#>71 W�#Z 2" �%U1- %4%&  . @(       �%!& �!� 2=_�1 �	 

24�	  �� "; c/R���-             2!1�	� �!&�	�" ��!1� �� ( '�(	 6�� )#* �	 

�&�	 .

       !8��" 	�#!1 �A.!@; ��	�\"�!A�; ?R� +��1�; 6�� �	   ���!R 

   &�� )#=01 ( ����   �t1L�� �Z�,� -  F_��1 �	 K ( � !��"  

)    <D$ +,� )�>�� �� +��  ( %& `�U4� .  +��!1�; '�(	 )#* �	

 " ������  2   "; �#m�!8 2=�8( !���-  %4%!&  . "; �(	 !���-   l�!8��" 

1!!� ��L�^pN� %!!Z�	 !!� lY!!E �!!�pN� IAD!!� �� �A W�#!!Z 

���� .  ��3� �� FNR-        r�!$  ���>�& 2�LU� n��A4 l�8��" X�* 

      ��%O1 2" '�(� cN,1 �� �d(�A�4 	#E�i^  	#!E 9��A<� �	 `��#=�E 

    ��%O1 2" '�m.��^^          W�m.!� ��#!8 c!N,1 �� ��A<� �	 `��#=�E 

       ��L�1 2" l�A� 	#E ( F�����^^ E       ?�!8�A� %�.E� cN,1 �� `��#=�

 %& w�H1 .    2!=_�1 2!8 �	 �d(�!A�4 	#E)    �� +�!� `#!8 I!�

   2=_�1 �	 `#8 I� 9�&�EK !��"      2!=_�1 �	 `#!8 I!� ( �

��"  ( ��	#E (-    1�>� l�A� ( '�m.� ��     r�!$ 2!" �&�E �� +�� 

%�	�� 2��v�.

    �	 �&�E W��=>��i    '�1 %,m8� �b�i       ��!" (	 �	�	 ���!R �"

   �" 2�E �� �	   J>� ie� A4�8�A1    ���� `�U4� �8	 �"  .  �� 	�7"�

  W�Eb*b   (� 2=Z�� 9�A1 - ��	�   ���i A4�8�A1  !" 2=Z�� ( � 6

   �� �"	�i^ A4�8�A1    %4%& 2A��� �g4 �	  .  24�#3 �� z�4�   ( 

 2�#" ���OA8�    2=_�1 �	 ���eK ��"          2!�#" I� 2" ( I,� ������ 

    %4%& '%4�8� 2�E �� �	 . '�(	 ����� �	�%�8� �� z� (   ��:4 

  ��" 9�&�	�" (-   <�d#!@#�" 	�!<=>� 924�	 	�<=>� 6��7�   ��( 9

         2�#" 9�&�	�" o$�& ( 24�	 ��L� ��( 9JN* �/R ( �!�-   c!R�( 

       ( %4%!!& �!!&�	�" W�!!E �!!� T!!8( c!!"�1 �!!A1 I!!� �	

'��%4����-��-(� `�k -���� W�#Z �:4; .

 !* �	    �!!>�� ��!" �!!� �� z!� ( +��!!1�; F!_��1 `�!!U4�  )

����>��- <D$       L>8� '%,,E ?�g,� (	 ��	�O1 9-   W��%!��#"�E 

 6��A4�#!!!3 �	 6�@(�!!!� (P�!!!"�!!!�'��%!!!4� �!!!��-%4%!!!&  .

W��%��#"�E��-           �(� l�!8��" ( )#4�!�� �� '	�mA8� �" )#=01 

 I��#m@#!!8 %�!!8�)�i ( ( L!!A�" �(� �� '	�mA!!8� �!!" 6�@(�!!� (

  ����<>�)� (      '��� ( LN8 ���" ��P�"��   ���pA8�  '��%4� (���-

%4%& .  '	�	 ���:4 �	��-        ��L!�� `�!4 �� '	�mA!8� �!" FZ�_ SAS

  6�\4��1 2.��O1 ( 2�LU� 2!,1�	 %,~ �#1�; l�8��" ���-  6!<4�	 

   �/8 �	i % ������ `�U4� .��"-         �� )(�%!3 ( �!���	#>4 ?!8� 

21�4�"��-EXCEL  ( WORD%�	�� '	�mA8� .

	)@6k0� � _

&'�( ?@�� �1=� � 

�A4�n LU� � ��( 2�   �!=Ap1 W�mZ z4�9   �	    )(%!3�  ��D!4   '	�	 

 �8� '%& .�� �A4 6�   ��D4 n 1%�	   <D!$ +,!� )�!>�� 2E   �	 

%!!&� 2!!=_�1 2!!8-� !!� '���BC!!� !!,71��	- 2!!4�	 	�!!<=>� �!!" 

  ��	�\"�A�;) �A.@; ?R� ( �8� 2A&�	 .�U4; ��  �  �� I!� �� �	 2E

  9JN* �#:y F_��1F� �	24�	 �%&�� ( +p" �� �!�-$  !Z� 

 �L3� ��-    1 F<& 24�	 	�<=>�  %4���9   ��@ ��BC� <D$       �!� �!" 

     	#" W(�mA1 F_��1 6�� �� I� .�O1� 1 2.�\4�� '	�	 6   l�!8��" ��

6�\4��1��-   � 2,1�	 %,~ -     �/8 �	 6<4�	 i %   	�	 ��D4) )(%3

b(  ,� 2E ! D$ +!<    y F_��1 �	 ! N* �#:!    !& �� ( J!   2!4�	 �%

��� 2"!���	 M�-E !A>!D�" ( 6��A! 6��BC�!��>� �" !4�	 	�<=! 2

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

46
.1

1.
0 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
21

 ]
 

                             3 / 11

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.46.11.0
https://jstnar.iut.ac.ir/article-1-1112-fa.html


 ����� ��	
� � 
���	�� ��
� � ���� / �	�������� /  ��	 !��! � "#$) &'�(/�	)*��+,-.

���

 ��8<+ .7�JA�� M	�56=�! � � �	�6	��D "0� R	A 6 [ � �� B,lTl�)@	�1)�


4��d(�A�m.�8�A��?6�;(�-L,\,1k-l�6&r�$ ���"
�%���A<@� ��< pH

� �  `� %Z�	

�/�K/�b/�����i�/��/K�/b��b�K�
1#@ e,&  

 ��8<m .	)@�5<� >�1=� � n@	6��� ?65Y; _6
L�'�1/ � M��8����19 >?@�� �1=� � 

24�	 	�<=>� 	�<=>�

<�d#@#�" 

 ��L� ��(

24�	

JN* ��(

����>
23�	

	��;-
)g.m-2()g.m-2()`��()`��(

JN* �/R

)cm(

 o$�&

�&�	�"

)%Z�	(

6�@(��

) �	 )#1(�<�1

�� ��( `��(

W��%��#"�E

 LE#=� `�� (�<�1

�� ��( `�� �	

���<��ns�/�bins�/ii�nsK/�KnsKnsK�/^nsb�/bns�/�^ns^i/^

 <D$�**i/ib��**�/��iib**i/��^**�/�^�**�/i**�/b��**�/�b�**�/��

 -�/$aK�/��K�/��Kb�/���/�^�/^�/ii�/��b/^

-�t1L���ns�/i�ins�/ ���nsK/ ��**�/���**��/^nsi/�b**�/���**�/�

 <D$ *

-�t1L��
��**�/���ins�/�^b�ns�K**�/iK�**K�/�**�/��b**�/���**�/�

 -�/$bb�K���/�K�i���/b���/^�/i��/�K�/^

%CVi/��i/���/����^�/iK�/�����/K

ns 9*9** :,71 `%� M���� 2" ��	-,71 9  �	 ��	  �/8i ( � %Z�	 

   �8� �A.@; ?R� ��	�\"�A�; .      2=_�1 �	 24�	 	�<=>� +��E ��L�1

         	(%_ JN* �#:y 2=_�1 2" �N.4 �%& ��b/�K   	#!" %Z�	  . ��

      1 2=_�1 6�� �	 	�<=>� +��E F�k	         )#!* +��!E 2!" ��#!�

  24�	 �%& �� '�(	 ��)�( �^ (��� (- l�	(�  P�!" �!�  6!�� �	 

 '�(	)�� ( �� ( '��&�	�E.

   � �Z�,� �� '	�mA8���t1L- "   2   E�� ( 	�m,1 W�#Z�N   MN8 

t������     	�� 24�	 	�<=>� �	 �    W(�m� 2~��� 9%  !,71��	-   6�!" 

         �!t1L�� �!Z�,� W(�!mA1 s�#4� �	 	�<=>� ��L�1-     %D!4 '%!�	 

)  )(%3� ( @(    4�1� �	 	�<=>� ��L�1         W�#!Z 2!" �Z�,� 2E 

      E�� Wk�_ �� +�" %4%& w�H1 	�m,1�N  4;   �:  	#")  )(%3b.(

       <D$ +,� )�>�� T���& �	 	#3( 6�� �"      F_��1 �� I��� �	 

   '��� %&�)    �#:y 9JN* �#:yF� �	    24�	 �%& �� ( �� (  �!Z�,�

�t1L��-      W��!��t� u!��"   !,71��	-    %4%!& 2!4�	 	�!<=>� �	 

)  )(%3� (" 2-�#*  ��!>�� 2Ew1b3)     2!=_�1 �	 L!,\,1 �H!,�

 JN* �#:y (   6�\4��1 �"�/�ii   ��>�� (w3b3)      �	 L!,\,1 �H!,�

   24�	 �%& �� 2=_�1 ( 1 �"�  6�\4�b/��    M���� 2" c"�1 �A1 �	 `�� 

���	-        %4	#" 24�	 	�<=>� 6��A>E ( 6��AD�" )  F<&�.(  �#.=�( 

   ����<>� ()�� (       �	 L!,\,1 2E %4	�E opD1 %!,����   LA,!8#A� 

 	��	 �@�$	 .      ��8	��; �	 L,\,1 2E %4	�E ���" �:4;-O2  * �	  

%,����        �!@�$	 ��%��@ ?.�@#"�A1 ( W��%��#"�E LA,8 9Q; L�@#A� 

	��	 .?�6�,~   �(�v �Z�,� �� L,\,1 -��" - ��%!��� ( F�<D� -

   $�" LA,8 ( �8Y�(�=E   6�]�(�� ��    1 ��>& 2" �� 	(� .  6�� �	

    MN8 2" +��1�;��BC� k�" - <D$        2!4�	 �%& �� 2=_�1 �	   �!�

   ��� �" '��>� 2E-    `�\,� 	(�         2!4�	 	�!<=>� ��L!�1 6��A>E 9	#"

 %& '%�	 .��BC� k�" - <D$     !1 �� 2=_�1 6�� �	     k�!" �	 ��#!�

     LN8 ���" �	 6�@(�� �g=h �	#"P�"��  F!_��1 ���8 2" �N.4 

 %�	) Q +p" .(

    2�#>U1 %,�;�" FZ�_ 24�	 	�<=>� �-  �8�L3� ��  .  6�� �	

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

46
.1

1.
0 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
21

 ]
 

                             4 / 11

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.46.11.0
https://jstnar.iut.ac.ir/article-1-1112-fa.html


�8

9 ��:
; 1� i34� 56� 17	
� j!	/ ���0� 12�i�5<� � �1=� � >i5 �� i	�... 

��b

 ��8<, .L�F@	�� ?*6	V���1� � ��7� M�12� 
	� L�'�1/ � M��8����19 >?@�� �1=� � 
�5<� >�1=� � 

 	�<=>�

24�	

 	�<=>�

<�d#@#�" 

 ��L� ��(

24�	
JN* ��(

W��%��#"�E

) LE#=� `��(�<�1

�� ��( `�� �	(
����>

)g.m-2()g.m-2()`��()`��(

JN* �/R

) A4�8�A1(

 o$�&

�&�	�"

)%Z�	(

6�@(��

) �	 )#1(�<�1

�� ��( `��(

D$< 

JN* �#:ya^K/���a�b/��^a��ab�/iia��/�a^i/Kib��/b�c�K/�^

F� �	bbK/��ab��/�i�a�/��a��/iKb��/�bK/b�aK�/KbaK�/��

24�	 �%& ��bbK/�ibiK/��Kbi/ �Kb��/Kbc��/�ab�b/Kbab��/b�b��/��

�t1 L��-

6�;ai�/��ia�/���ab��/��ab��/i�ab/��/�ai�/K�dc�i/b�abK�/��

(�-aK�/�^Ka�/�i�ab�/��abb�/ibabc��/�a��/Kba��/Kiabi�/��

L,\,1aK/���ai/�K�ab��/��abK�/ibab��/�a�K/KKabc�K/K�abb�/��

6�; +(�-a��/��a�/�K^abb�/��c�/KKcbi/�a��/b�dKi/b�cb�/�^

6�; +L,\,1a��/�^�a�/�K^�b/��bc��/K�bciK/�a��/Kbdii/b�b^b/��

(�- +L,\,1a^�/�Ka�/�i�bib/�ia��/i�a�b/�ai�/b�abi�/KKab�K/��

6�; +(�- +

L,\,1
a��/�^�a�/��^�K/��bc�/K�bc�K/�a�b/K�dc��/b�a��/��

��D4 �#A8 �� �	 w(�_ W(�m�,71 wYA$� '%,�	 1 ��	 %&�".

0

20

40

60

80

100

120

140

160

ه�
	


رو

��

��


+رو
ه�

	


��
��+

ه�
	


��
��+


رو


��
��+


+رو
ه�

	


��� 
����� ر�

��
 دا

�د
��

 �
("

#�
� 

�$
� 

در
�م 

&)

-,+ر *() &�/ه. �2 1/ن دا��

 "=!+."�	V)� 12� =�A �34�56� 17	
� � 
?@�� �1=� � 1� 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

46
.1

1.
0 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
21

 ]
 

                             5 / 11

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.46.11.0
https://jstnar.iut.ac.ir/article-1-1112-fa.html


 ����� ��	
� � 
���	�� ��
� � ���� / �	�������� /  ��	 !��! � "#$) &'�(/�	)*��+,-.

��K

   <D$ +,� )�>�� +��1�;      9J!N* �#:y %&� 2=_�1 28 �� �	 

  �#:yF� �	    24�	 �%&�� 2=_�1 (   ����BC� ,71��	-     2!�=E �!" 

�L3�-     �A.@; ?R� ��	�\"�A�; 24�	 	�<=>� )   <�d#!@#�" 	�!<=>�  9

        J!N* �!/R ( ��( 92!4�	 ��L!� ��( 9�!&�	�" o$�& (  �!&�	

)%!!3 )(� .(�O1!!�1 2.!!�\4��� �	 W�m!!Z 6��!!���>- �!!=Ap1 

<D$        1 6��A>E ( 6��AD�" 2E 	�	 ��D4 �      �	 W�m!Z �!�� ��L

  <D$ +,� �B�  ��" -�L3� 2�=E - 24�	 	�<=>� )" 2  o$�!& L3

    2=_�1 �	 �&�	�"F� �	 (       �%& �� F_��1 2" a#"�1 M���� 2"

24�	    	#" JN* �#:y ( �� .       �%!& �!� 2=_�1 �	 2!4�	 �!�  <D!$ 9 

   <�d#@#�" 	�<=>� +��E MN8     ��L�1 2" �/�K      2!" �N.!4 %Z�	 

   %�	�� JN* �#:y 2=_�1 .   ��" +��E ��L�1 6��-      92!4�	 ��L!� ��( 

        �&�	�" o$�& ( JN* �/R 9JN* ��()   2=_�1 �	F�  !�	 (  2!"

   �"��" M�����/�� 9�/�� 9K/��( b/�^  %!4	#" %Z�	 )  )(%!3b .(

    ����<>� ( �#p@	)b (�D4 �L=E �	  <D!$ +,!� 2E %4	�	 �  �	 

       %!&� F_��1 �\�	 ( 6A�� 2R�8 2=_�1-  9 2!" �#!*  !,71��	-  �� 

<�d#@#�" 	�<=>� 1 �&�	�" o$�& (  %��E.

  �	  )(%3K �A4 �n ��v �  M?� \A."  !" �     �!=Ap1 W�m!Z 6

  �8� '%& '	�(; .�� �A4 6� N1 n�  6?� \A."  ( �!Nq1   !,71��	-

  �L3� 2�=E 6�"-    4�	 	�<=>� �" 	�<=>�     �A.!@; ?!R� ��	�\"�!A�; 2

1 %&�" .     6��AD�" 6�" 6�� �	?� \A."       	�!<=>� 2!" a#!"�1 ��

<�d#@#�"     	#!" �!&�	�" o$�& (  .    2!A��� W�#!Z W�!7@�/1

 1 ��D4    <D$ +,� 2E %�	    �" ��BC�     <�d#!@#�" 	�!<=>� �"   ( 

 �L3� ���8-    � �	 2!4�	 	�!<=>� +��E MN8 9	�<=>�  !�  �L!=E '�

1  	#&)b.(

  �; 6�� �	  �t1L�� �Z�,� +��1-  ���	 �:,� -��BC� ,71��	-

        	#!" J!N*�/R ( ��( �")   )(%!3� .(      ����!<>� ( |,�!8)�� (

 :"�D!!1 n��!!A4  %!!4	�E ���L!!� ��	�\"�!!A�; �	  .  F!!"�OA1 �!!B�

)#=01&��    �t1 L�� �Z�,� -  * �	       <D!$ +,!� )�>��    �	 

     '��� %&� 2=_�1 28��BC�    ( �Nq1  ,71��	-  �L3� �" -  	�!<=>� 

�	              o$�!& ( J!N* �/R ( ��( 	��#1 �	 �:,� �B� 6�� ( �&�	 24

  �&�	�" ,71��	   %4	#" )  )(%3� .(     L!,\,1 �H!,�   W�#!Z 2!"

 J!!N* �#!!:y 2!!=_�1 �	 ( 	�!!m,1)(w1b3���	 - �	 ( 6��AD!!�" 

     24�	 �%& �� 2=_�1)w3b3 (���	-  6��A>E ��BC� �L!3� 2�=E �" -

     ��!" ��!Z�$ 6�!>� 2!E 	#" 24�	 	�<=>�-  	�!<=>�    L!�4 2!4�	

 %& '%��D1 .     	#!E ��!>�� L!,\,1 �� %7"-b5)  6!�;+ L!,\,1 ( �	

    ��" �� JN* �#:y 2=_�1-      �� ( 	#" `(	 2N�� �	 JN* �/R ( ��( 

  6��AD�"��BC�  �L3� �" -    * �	 24�	 	�<=>�      <D!$ +,� �(�"  

 	#" ��	�#$�")F<&��-� �� K.(

      ����<>� ( �#.=�( �g4 l�8��")�� (    	�!�� +!O4 L,\,1-

	                  �	 �H!,� 6!�� 2!E ��!~ 9	��	 ��#!8 2!4�	 	�!<=>� +��L�� �

 W��%��#"�E ?.�@#"�A1   ��%��� ( F�<D� 9��-    LA,!8 9�8Y�(�=E 

$�"   6�]�(�� ��   ��_� ( ��-   	��	 �@�$	 W��A�4  . �� �	�    6!�� %!�

   6~ �g4)� (       L!,\,1 2!E 	�E `Y��     �#!* 2!"  !,71��	-   u!��" 

        >� ( '%& `%,� �	 24�	 ��L� ��( +��L��      �� `%!,� �	 24�	 	�<=

�8� '	�	 +��L��.

<�    �� ��B; <D$       ��L�1 �	 ���t� pH    �!8� r�$ )#=01  .

  �t1L�� �Z�,� Q�3-      	�!�� %_ �� ������ T8#� -     �!" TN��!1 

pH   �8� r�$ )#=01  .      N!8�,1 ��	�O1 �	#" ��:1 W�#Z �	   �� 

           T���& 6�� �	 �:4; Q�3 9r�$ )#=01 �	 �Z�,� 6�� 1 %!4�#�

 %_ ��- t�      %"�� 	#N:" 9'	�E ���)�^ .(  �	 L!,\,1 +O4 2" 23#� �"

  �	 L!!,\,1 Q�!!3 2!!E %!!�	�� '%��D!!1 92!!4�	 	�!!<=>� 	#!!N:"

   	��� %_ �� ��	�\"�A�;-     �t1L�� �Z�,� ���8 2" �N.4 -  +��L�� 

    �" ( 2A�����BC�   �L3� �" �Nq1 -         +��L!�� 2!" �!U,1 924�	 	�<=>� 

	�� ��	�\"�A�; �	 24�	 	�<=>��%     .

o(�8

9 ��:
; 	�
5 �� 


  ��( 2�LU� n��A4�    )(%3 �	 z4��  1 ��D4       +,!� )�>�� 2E %�	

<D$            9J!N* �#:y %&� F_��1 �� I� �� �	  F!�  !�	   �!� ( 

 24�	 �%&  ����BC� ,71��	-            '%!,,E ?�!g,� (	 c!>U� ��L!�1 �!" 

L>8�-    	��	 �A.@; ?R� ��	�\"�A�; �	 6�@(�� ( W��%��#"�E  . �	

  ��L�1 6�" 6��         �� �	 W��%��#"�E �"��" 28 	(%_ 6�@(�� c>U� 

     <D!$ +,!� 2=_�1 28   	#!"  .   �#!* 2!"-      ��L!�1 6���k�!" 2!E

  6�\4��1 �" W��%��#"�E �!�-K/��        `�!� �	 LE#!=� `�!�(�<�1 

       6�\4��1 �" 6�@(�� ( �� ��(K/Kb         �!� ��( `�!� �	 )#!1(�<�1 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

46
.1

1.
0 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
21

 ]
 

                             6 / 11

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.46.11.0
https://jstnar.iut.ac.ir/article-1-1112-fa.html


�8

9 ��:
; 1� i34� 56� 17	
� j!	/ ���0� 12�i�5<� � �1=� � >i5 �� i	�... 

��i

 ��8<p.�1q 6 Q���F)*�� ��5<� >?@�� �1=� � L
 �1=� � L�'�1/ � M��8����19 >?@��

��bKi���

)� (24�	 	�<=>��

)� (<�d#@#�" 	�<=>� **i�/^�

)b (24�	 ��L� ��(**i�/^**K�/^�

)K (JN* ��(**K�/^**bK/^**i�/^�

)i (JN* �/R**b�/^**b�/^**ii/^*��/^�

)� (�&�	�" o$�&**�b/^*��/^e*�i/^ns��/^ns��/^�

)� (6�@(��ns��i/^ens^�/^ens��/^ns�/^ns��i/^ns^��/^e�

)� (W��%��#"�E*��/^ens^�/^ens^i/^ns^��/^ns^i/^e*��ens�K/^�

ns 9*9**:,71 `%� M���� 2"  ��	-,71 9  �/8 �	 ��	i ( �%Z�	 

 "=!m.W!��1� rA	! 87�� 1� i34�56� 17	
� � j=�A "�	V)� 12� 

0

10

20

30

40

50

60

70

80

ه�
	


رو

��

��


+رو
ه�

	


��
��+

ه�
	


��
��+


رو


��
��+


+رو
ه�

	


��� 
����� ر�

()
* 

زن
و

م)
�&

)

-,+ر *() &�/ه. �2 1/ن دا��

 "=!,.[�� ��� 1� i34�56� 17	
� � j=�A "�	V)� 12� 

0

10

20

30

40

50

60

ه�
	


رو

��

��


+رو
ه�

 	


��
��+

ه�
	


��
��+


رو


��
��+


+رو
ه�

	


��� 
����� ر�

/�
در

-,+ر *() &�/ه. �2 1/ن دا��

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

46
.1

1.
0 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
21

 ]
 

                             7 / 11

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.46.11.0
https://jstnar.iut.ac.ir/article-1-1112-fa.html


 ����� ��	
� � 
���	�� ��
� � ���� / �	�������� /  ��	 !��! � "#$) &'�(/�	)*��+,-.

���

0

3

6

9

12

ه�
	


رو

��

��


+رو
ه�

	


��
��+

ه�
	


��
��+


رو


��
��+


+رو
ه�

	


��� 
����� ر�

()
* 

�8
9

(�
$ 

:$�
�;

)

-,+ر *() &�/ه. �2 1/ن دا��

 "=!p.[�� 1IE 1� i34�56� 17	
� � j=�A "�	V)� 12� 

   <D$ )�>�� ��1� �	     2=_�1 �	 F� �	 �8	 2"   %1; ) )(%3

b .(�A4� O0� n� ��� W�O)�i (  ��D4  !1 %!�	 U� 2!E    6�@(�!� c!>

 ̀ �%4� `�>��	��-   * �	 ������    <D$ +,�    1 k�"     6�� �" 9	(�

      �	 �; c>U� ��L�1 	#3(P�" �!�       ̀ �%!4� ���!8 �� +�!"  �!8�� .

            �	 k�!>A_� ( '	#!" ?8Y�#A�8 �	 '%& '��${ 2,�1;%�8� 6�@(��

      �!� )#<@#1(�E�!1 ��>A$�8 �� �y�m_-   !* �	 )#=!8 �(�	  

 <D$ +,�    +O4 �B�1-   	��	 )�i .(  ~���� ( 	#��,�<. ) �� (

    ��N�E�� c>U� 2E %4	�E `Y�� ��%�8� ( 6�@(�� %,4�>� -  2!,�1; 

       <D$ +,� �0� �L=E '��� LN8 ���" �	   !1 %!4�#�    %!_ �!� -

��&�  ��" `�k T-     01 �� Q; Q�3 21�	� � � T�   ��!" �� 2D- �  !� '�

 �>4 ?�����%. @( �<�� - � � � 2" �����E�� 6�@; W�N ��" - !g,� � ?

L>8�- L� �       � '�!�� ( '	#!" �" 2, !� L� 6�    �* �� �� 2!, !�   +��!E J

  1 �	� 	�<=>�   %!,E  .      ~���� ( 	#!� n��!A4 2"�D!1�, !�<. ) ��( 9

  n��A4 �8	 2"      " L�4 +��1�; 6�� �	 '%1; �   	#3( �\4�?�  \A.!"

 ,71��	   !m,1 (               ( W��%!��#"�E M!�E�� (	 c!>U� 6!�� 6�!" 

8� �A.@; ?R� ��	�\"�A�; 24�	 	�<=>� �" 6�@(�� �) )(%3K .(

  �!t1L�� �Z�,� - ��BC!�  !,71��	-         (	 c!>U� ( LA,!8 �!" 

           �!&�	 ��	�\"�A�; �� ?R� 6�� �	 6�@(�� ( W��%��#"�E M�E��

)  )(%3� .(   ����>�� 6�" 6�� �	- 	#E -b2)  (� �H,�- (  (b7 

)6�;+(�-+L,\,1 (  ���	 M���� 2"-    6��AD!�"  ��BC!�    ( LA,!8 �!" 

    4	#" W��%��#"�E ( 6�@(�� c>U�  %)   )(%!3b .(    �!g4 l�!8��"

  �,&��1)�^ (  (� 96�; �Z�,�-         �#!4 2!" `�%!E �� L,\,1 (    �	 

%,����           %!4��	 �!@�$	 W��%!��#"�E %!�@#� ( LA,!8#A�  .   6!�� �	

        !N�E�� ��!>�� 2E %�	�� opD1 L�4 +��1�;        �H!,� 2!8 6!�� 

 6��AD�"��BC�%,A&�	 ��	�\"�A�; �	 W��%��#"�E %�@#� �" .

      '	�!8 W��!B� �!" '(Y�       �!���>�� �� `�%!E �!� -  <D!$    ( 

)#=01&��    �!t1L�� �Z�,� -        L!�4 (	 �; F!"�OA1 W��!B� 9 ��BC!�

 ,71��	-              ?!R� ��	�\"�!A�; �	 M!�E�� (	 6�� c>U� ( LA,8 �" 

   �&�	 �A.@;)  )(%3� .(   ��>�� �	 6�@(�� +��1�; 6�� �	w2b1 

)<D$     2=_�1 �	 F� �	   	#E ��>�� ( - 6�;  (  W��%��#"�E (

 ��>�� �	w2b7 ) <D$    2!=_�1 �	  F!�  !�	  	#!E ��!>�� ( -

(�-+6!!�;+L!!,\,1 (���	-  LN!!8 �!!��" �	 �!!g=h 6��AD!!�" 

P�"��- %4	#" 	#$ )<&F��-i ( �.(

4k	      ����<>� ( )� (     (� �!Z�,� %!4	�E `Y��-    L!,\,1 ( 

        <D!$ 2!" `(�!O1 `�R�� �	 G#Hp"         +!O4 +,!� T���!& �	 

  L>8� ?�g,� �1� �	 '%,�	 +��L��-)  !" 2    ��L!�1 +��L!�� 2/!8�(

    �� %,R �� ( 6�@(��- )#=01  (%4��	 . " 6�@(��  2   !=E �#!*   (	 �� 

   1 2A$�8 '%>� ��.1 	#& :   ?�L4; 2E W�1��#=� ��.1��-   �	 �; 

             �!� ?�L!4; 2!E 6�!A4�(� ��.!1 ( %4��	 ���R ?8Y�#A�8-   �	 �; 

�%,E#A�1-  %,A.� cR�(  .    @�� ������ �	 W�1��#=� ��.1   ��>�� 

�AD�"- 	     1 �g4 2" ( 	��  ?�L4; %8���- %�=E -       2!" ��.!1 6!�� 

)#=01&�� (� - ��D4 �Nq1 +,E�( 6�; (  1%,�	) �.(

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

46
.1

1.
0 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
21

 ]
 

                             8 / 11

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.46.11.0
https://jstnar.iut.ac.ir/article-1-1112-fa.html


�8

9 ��:
; 1� i34� 56� 17	
� j!	/ ���0� 12�i�5<� � �1=� � >i5 �� i	�... 

���

0

10

20

30

40

50

60

ه�
	


رو

��

��


+رو
ه�

	


��
��+

ه�
	


��
��+


رو


��
��+


+رو
ه�

	


��� 
����� ر�

�:
�و>

2 

$+ا

=�
(�

ن <
وز

�م 
ر &

ل د
+�

و 
��

:�
)

-,+ر *() &�/ه. �2 1/ن دا��

 "=!U .f1� L�'�1/ ��5�� 1� i34�56� 17	
� � j=�A "�	V)� 12�

0

3

6

9

12

15

ه�
	


رو

��

��


+رو
ه�

	


��
��+

ه�
	


��
��+


رو


��
��+


+رو
ه�

	


��� 
����� ر�

ات
/ر

ه:
+#

�A
 


$+ا
=�

(�
ن <

وز
�م 

ر &

 د

A+
�& 

�م
و &

��
:�

)

-,+ر *() &�/ه. �2 1/ن دا��

 "=!S.f1� M��8����19 ��5�� 1� i34�56� 17	
� � j=�A "�	V)� 12� 

  ��U4��A4�>�)�K (  � 	�E `Y�� (� �H,-    !>:1 ���." +O4  

   ( 6�]�(�� LA,8 �	W��%��#"�E      �!g��01 9)#=!8 ?.�@#"�A1 9��

  )�<�	�� �� �Dh��-      ���8 ( �}�.E� 	��; %,������-    �1� �" TN��1 

�����8-   +,� 2" ������  	��	 �� .  �,&��1)�^ (      ( 6!�; +!O4 ��

  ����!!<>� �#.!!=�( ( L!!,\,1)�� (  %!!�@#� �	 L!!,\,1 +!!O4 ��

W��%��#"�E  '	�E ���L�  %!4� .         opD!1 L!�4 +��!1�; 6!�� �	

 A_ %�	��  <D$ +,� �(�" T���& �	    �H!,� 28 6�� M�E�� 

 6���k�" �.4�#���BC�%&�" 2A&�	 �� W��%��#"�E LA,8 �	    .

"  2 =E �#*     n��A4 ��  �8	 2"     1 +��1�; 6�� �	 '%1;    ��#!�

     <D$ +,� �(�" 2E 	�E a�N,A8�          %!&� F!_��1 �� I!� �� �	 

y   9JN* �#:F� �	     24�	 �%& �� (  1%4�#�  !�����t� MN!8   �	 

  %�@#� 24�	 	�<=>�-   		�!� �A.!@; ?R� ��	�\"�A�;  .   6�!" 6!�� �	

  <D$ +,� �(�"      �%&�� 2=_�1 �	 24�	��   6��AD�"  ��BC!�   �	 �� 

           %!&� 2!=_�1 (	 2!" �N.!4 ( 2A&�	 	�<=>�-      ( J!N* �#!:y 

F� �	   �AD!�" +��E -        N!8 2!4�	 	�!<=>� �	 ��   !1 M  		�!� .

       �!t1 L!�� �!Z�,� �� '	�mA8�-    E�� �!� ( L!,\,1 G#H!p"  !� M

(�-+   ��& 6�� �	 L,\,1�   �" T��BC�      �L!3� �!" �!Nq1 -   9	�!<=>� 

   %�@#� 24�	 	�<=>� +��L��-  " ��   2  �&�	 %��#$ )�N4	 .  !* �	 

           9JN* �#:y %&� F_��1 �� I� �� �	 +,� �(�"F� �	    �!� ( 

   8� '%,,E ?�g,� (	 ��	�O1 24�	 �%&L>-  6�@(�!� ( W��%��#"�E 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

46
.1

1.
0 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
21

 ]
 

                             9 / 11

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.46.11.0
https://jstnar.iut.ac.ir/article-1-1112-fa.html


 ����� ��	
� � 
���	�� ��
� � ���� / �	�������� /  ��	 !��! � "#$) &'�(/�	)*��+,-.

���

��"-      `�!U4� 2!1�	�  %!,������-         LN!8 �!��" �	 %!&�  P�!" �!�-

    ��� k�" �A.@; ?R� ��	�\"�A�; .      �!t1L�� �!Z�,� 	#3( 6�� �"-

)"  2   6�; ( 6�; G#H$+(�-+�,\,1 (    c!>U� ( LA,8 ��L�1 �"

 %4	(L�� �:4; .    L>!8� ?�g,� %,~ ��-  !<�   �(� ��  �!�-  ���.!" 

   ( ?:1�B�1  �U�� �	    ��" `�k T���& 	-    `�!U4� ( Q; Q�3 21�	� 

%,������- ���_      !1 ��>& 2"    	(�  !@(        6!�� LA,!8 +��L!�� �!" 

%�@#� 24�	 	�<=>� �� W�N�E��-%& 2A8�E  .

��	
�������	H)��

�.@;���-9� .(w  .��<&-.�b��.24�	��-,h(� 9�����(��L�d#@#-.W���DA4�>��%-9�N��L.

�.%>_�-9`.�b�� .���L�D�(}� O0��W�O%U,E..8�1�O0��W�OXYZ�:�(��)�:4(��"9+p"O0��W�O24�	��-,h(� 

.

b. Q 9�#p@	.� 9 .X .&�4�� � 9	��  .%>01�#4-w (  .(�	�+.�b�K . 8��" <D$ +,� �B�  $�" ( 	�<=>� �"  ���� W�mZ  

� (�L�d#@#��L=E `�R�� I .>=� 2=U1 D�(}�  DE `#=� ��(�-b:���e���.

K.W	�78	�#3k-9� .�bi�.24�	��-,h(� .W���DA4�'�\D4�	���:�.

i.�#<=1 9` .�.(` .h�N .�b�� .7���6%_4��0" �Z�,���h �Wk#H01}���A8��IZ#�(�20Z��	#E-�	�#DE.

W���DA4���#1;��(�DE-9��E.

6. Bates, L. S., R. P. Waldern. and E. D. Teare. 1973. Rapid determination of free proline for water stress studies. Plant 
Soil 39: 205-207.

7. Chen, M. C. 1989. A study on the nutritional effects of manganese and zinc fertilizer on winter wheat crop. Scientia 
Agric. Sci. 22 :58-64. 

8. Delaney, A. J., C. A. A. Hu, K. P. B. Kishor and D. P. S. Verma. 1993. Cloning ornithine-aminotransferase cDNA 
from vigna anconitifolia by trans-complementation in Escherichia coil and regulation of proline biosynthesis. J.
Biol. Chem. 268:18673-18678.

9. Flagella, Z. T., R. Rotunno., R. Dicatarina and A. Di Curo. 2002. Changes in seed yield and oil faty acid 
composition of sunflower (Helianthus annuus L.) hybrid in relation to the sowing date and the water regime. Eur.
J. Agron. 7:221-230.

10. Fredrick, J. R., J. T. Wooley., J. D. Hesketh and D. B. Peters. 1991. Seed yield and agronomic traits of old and 
modern soybean cultivars under irrigation and soil water-deficit. Field Crop Res. 27: 71-82. 

11. French, R. J. and N. C.Turner. 1991. Water deficit change dry matter partitioning and seed yield in narrow leafed 
lupins. Aust. J. Agric. Res. 42: 471- 484. 

12. Good, A., and S. Zaplachiniski. 1994. The effects of drought on free amino acid accumulation and protein syntesis 
in Brassica napus. Physiologia Plantarum 90: 9–14

13. Harold,V. E. 1989. Effects of water deficits on yield, yield components and water use efficiency of irrigated corn. 
Agron. J. 78:1035-1040.

14. Hemantaranjan, A. 1994. Physiology an biochemical significance of zinc in plants. PP. 151-178. In: Advancement 
in Micronutrient Research.

15. Heuer, B. 1994. Osmoregulatory role of proline in water stress and salt-stressed plants. PP. 363-481. In: M. 
Pessarkli (Ed.), Handbook of Plant and Crop Stress. Marcel Dekker Pub., New York. 

16. Leblance, D. V., U. C. Gupta. and B. R. Christie. 1997. Zinc nutrition of silage corn grown on acid podzol. J. Plant 
Nutr. 20: 345-355.

17. Levit, J. 1980. Responses of Plants to Enviromental Stresses. Vol 2. Academic Press, New York.
18. Lewis, D. C. and J. D. Macfalane. 1986. Effect of foliar applied manganese on the growth of safflower (Carthamus

tinctorious L.) and the diagnosis of manganes deficiency by plant tissue and seed analysis. Aust. J. Agric. Res. 
37: 567-572.

19. Mekki, B. B., M. A. EL-kholy and E. M. Mohamed. 1999. Yield oil and fatty acids content as affected by water 
deficit and potassium fertilization in to sunflower cultivars. Egypt. J. Agron. 21: 67-85.

20. Marschner, H. 1995. Mineral Nutrition of Higher Plants. 2nd ed., Academic Press. Ltd.,  London.

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

46
.1

1.
0 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
21

 ]
 

                            10 / 11

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.46.11.0
https://jstnar.iut.ac.ir/article-1-1112-fa.html


�8

9 ��:
; 1� i34� 56� 17	
� j!	/ ���0� 12�i�5<� � �1=� � >i5 �� i	�... 

���

21. Mariotti, M., L. Ercoli and A. Masoni. 1996. Spectral properties of iron deficient corn and sunflower leaves. Remot 
Sens. Environ. 58:282 -288.

22. Murriel, J. L. 1975. Yield of sunflower in field plots in response to various watering regimes and to irrigation during
critical phases of growth. In Proceedings of the Sixth International Sunflower Conference. International 
Sunflower Association Romania. PP. 577-582

23. Ramesh, S., S. Raghbir, S. Mohinder, R. Sharam, R. Singh and M. Singh. 1999. Effect of P and Fe on the yield of 
sunflower. Ann. Agri. Res . 4: 445-450.

24. Reddy, A. R., K. V. Chaitanya and M. Vivekanandan. 2004. Drought induced responses of photosynthesis and 
antioxidant metabolism in higher plants. J. Plant Physiol. 161: 1189-1202.

25. Schlegel, H. G. 1956. Die Verwertung organischer sauren durch chlorella in lincht. Planta. 47: 510-515.
26. Sigh, R., R. K. Sharma and M. Singh. 1996. Effects of P, Zn, Fe CaCO3 and Farmyad manure application on yield 

and quality of sunflower. Ann. Biol. Ludhiana 12: 203-208.
27. Turner, N. C. 1977. Drought Resistance and Adaptation to Water Deficit in Crop Plants. John Wiley and Sons Pub., 

New York.
28. Whitfield, D. M., D. J. Cornner and A. J. Hall. 1989. Carbon dioide balance of sunflower subjected to water stress 

during grain filling. Field Crops Res. 20: 65-81.
29. Wilson, D. O., F. C. Boswell, K. Ohki, M. B. Parker, L. M. Shuman and M. D. Jellum. 1982. Change in soybean 

seed oil and protein as influenced by manganese nutrition. Crop Sci. 22: 948-952.
30. Yilmaz, A., H. Ekis and I. Cakmak. 1997. Effect of different zinc application methods on grain yield and zinc 

concentration in wheat. J. Plant Nutr. 20: 461-471.

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

46
.1

1.
0 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
21

 ]
 

Powered by TCPDF (www.tcpdf.org)

                            11 / 11

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.46.11.0
https://jstnar.iut.ac.ir/article-1-1112-fa.html
http://www.tcpdf.org

