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

���

 0� �+1� 1+0�� 
��! 2�34� 5�6� 07�89��:�9�;90�< �	=�� 8>�	�< 1!� � 

)Carthamus tinctorius L.(

�
? @	A 8+1%�*��� 
��BC� 0��� ��� � 
�	DE 
0%� F,

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

�1�G&

     (	+�	� H��*� �� �1
+�*� ���	� ���
� 8� 
��! 8IJK��� 
�	��L �	& (L 	� 8� ����*� M	E�BN F����    �����ON0� �OE	N PO� �� �� F19�!

P�� .    ���0� ��R
� 8��	7L     0� 
��! S
T 89��:�9�                 1O+0�� 
��O! U6O� �	%& �� ��	D3�� 	� 8�A0� �� �� ��+	��L F;90�< 8>�	�< 1!� � 

  �+1�)V  FW  F,V   � ,W  03� 0� X
 +� ���  ( ��1� � ����	N �=� �	%& � ;90�<�	N )  �1O! 5YE� �	=�� � �	%DE� ��Z�IL FLRV � PI (  8O�

     1! �	"9� ��0GT 8� �� ���	BT MY�	� 50� [I	= �� $+��3�	� \��E . 8�A0� ��89��:�9� 1E�� 89��:�9� P�0� F89��:�9�8�+� ��� F 8&

 8=	� �    ]�N ��� F8&8�+�8&   � 8=	�8&     ]�N ��� P�K9 F8�+�8&   8� 8=	�8&  ! �      
��! 8� P��	C� ^N	���19� 0O�<  1O! 
 .   8O�A0� ��

                      ^N	! � �+��� ��19� 8� 8�+� ]�N ��� P�K9 F�+��� ��19� � 8�+� ]�N ��� F$���0�� ^N	! F_0� ��1�T F8=	� ��� *�9 8>�	�< 1!�

    
��! 8� P��	C����19�0�< 1+�0< 
 .          �=� 8 � �� 8� ��� �	�9  8�A0� �� 0� `+	39    a \	DE 
��! S
T 	�         �O
�� \��OE 8O� �� �1O! 0� ���

 �� S�	�1�� .  8�A0� �� �=� �  
��! $�	C3� 07�89��:�9��
�� 8>�	�< 1!� 8�A0� bYN 0� ��� ��� .  8O� P��	C� ^N	! 
��! S+�*�� 	�

       �
�� \��E 8� 8�A0� �� 0� �� 
��!  P�	+ S�	� 
���F�I�   83+��� c�� bY3N�  �
�� 	� ���9 ��� .    8O�A0� �� 8O9��:� �O9      8O>�	�< 1O!� � 

�=�  
	�PI   � IL     ��	C� ���
� 8� [�T0T 8�  �=� c+0T 191! ��	+��� 	� .�=� �� 
��! S
T 8� d�	# ��Z9 8� ��� �	�9 `+	39 8K+	C�  2O�34� 
	�

 $A�0� �� �89��:�9� 8�A0� � ���� \�	D3� MY�	� 8>�	�< 1!� � 89��:�9�e	KA 
��! S
T 8� P�� 0T.

�f��
	���� 
1: F;90�< F�=� F
��!89��:�9�8>�	�< 1!� � 

8�1C�

�������)Carthamus tinctorius L. (����  !���"� #$ % &'���(

 )
$*����+,����-.�/ ) Asteraceae(����($  . )����"� 1���$2  /*���3 

�456          &7�8�� 	
 &�. ��($ ��9���: % &���"/	%�+ 2�"(: #$  ��!

   ;� #$ )
�<7($ =$�3 &. >��!
*+ �?@  =$��3 ���	 &"?�   
$*�/ 

      / 	�. &3 &5-'$ %  �$�A��	   / �B. 2 �($ )C8 .   1��$ )#%�/$

  ��/ �B��. 1��A%	 D$�E7��($ =$���3 �7B��"3 )���"�
*��8) �%�(.

>��E3���! ���8
 C��F��/ ���/ 	*B��.  ��G$	$ #$  H"��(% = =���!

;I�JK"+              2	�5�/�� ��� 1"�/$	% 2C�-F�% ,����� 2,�L/ % 1�%K6 

&"��8�J 	$*��� ���� M	���� % ,�75��"( ��G$	$ % 	*B��. N*��F@ =$

;I�JK"+           �($ =	*8 >F� #$ �O�7/ =*P� &3 
%	 )CF�$# Q$�R$ 

       / D	�+ M�7(
 #$ S�	C� &3 &.C�*8 .>"�   �/  F"3    1��$ 
*�8

  ,$K"/  ���T       CF. =%�B"� 	*B. N��	��  G$	$ ;. CI	
  . =	*8

           ,%	
 &�3  �$��A ��I�FU % N: N�@ #$ =�"�*�@ ;"'
 &3 V�+

� .  (�F8	�. W3�( =*XB�$
 Y"��� &3�F!�3 C"?8 )�ZB�$
 2=#	%�B. )C[B�$
 2\���-� ]^I$ % �U$	# ,$	��
�7($ % C8	$,�/�. 

* :  ["�%�7['$ �5� 2\�-��[/ _*`5/ :Hajghani_m @ yahoo.com

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

45
.3

7.
4 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

25
-1

2-
06

 ]
 

                             1 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.45.37.4
https://iutjournals.iut.ac.ir/jstnar/article-1-932-fa.html


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

�Ta

    ��
%C�P/ #$  [� )�"�          N*5�P/  �U$	# ,��!�"� C�8	 =��!

 /                  	
 )b��% &�3 2=#	%�B�. c	K�3 ;[B�/ ,$*�FU &�3 % 
*�8

C8 �	$K�  3: =#	%�B. �($ ))�. (

             ��($ ��74. *�@ #$ % �7B�"3 dCF� #$ =	*8 &3 ����� �/%�9/ .

             e�$��8 	
 _*fP/ C"'*� �"�3�6 % =	*8 &3 �/%�9/ �g� #$ �����

           
	$
 	$�6 &-F� % CF6 	CFLh 2*@ #$ i� N��	��  �'%      j��
 e�$��8 	
 

    �($ *@ &"-8)�2�a   % ��  .(             3*�+ &�3 $	 j�C�( ]^�/$ )��"� 1�$

  / ;4P�  CF.     ��4� ��3$�3 	
 �/$ ��!         ;/��8 &�.  �7"��k &�( % %
 =

 / %
 �! �� % d*�K"F/ 2j"5�. 
	$
 =�74. �/%�9/ 2C8�3)� .(

            _��97�$ dK�75�/ 2=	*�8 e�$�8 �P� ,�!�"� �"9�*/ % �93

               ,
*�3 $	$
 % Y�(�F/ =C��%: j75"( % &B�	 W��R #$ N: �7?3

             �45�6 &�3  �$��A ��I�FU _��97�$ % l8�� =�!	�. %#�( ��! =

   j! % )�"�  �$*!        �/  �C"3�5�� &�3 ;4P� 1"Fh C�8�3 .  ,��!�"�

                    	
 $	 
*�+ C�8	 1���7?3 ��?�: #$  �4. 
$C�H� K�@ &�3  U$	#

�g�A     &B�	 Q$�R$ 	
 �4� 1"��� =�!      �/ d��X�$ &3 �!  CF���(	

)�.(  ;�4P� �7?3 $	 =	*8  U$	# ,�!�"� ���( &3 �-5� �����

 /  CF. '%       ��J�/ 	
 =	*8 &3 ����� �"(�5J   & &��$*@  ��#

         ��($ �7B"3 C8	  ��?7�$ ;J$�/ &3 �-5�)�a .( >���/#: ��! =

   / ,�B� ����� 
	*/ 	
 )C8 d�X�$ >F.$% �g� #$ d�6	$ &. C!


    &. �($ ;"'
 1"4! &3 % C�	$
 \%�<� �[�C[� �3 �4� &3 �-5�

    m"� &3 ,C"(	 =$�3 N�E7�$    ,��[/$ ����� =	*8 &3 d%�9/ =�!

 �($ ����)�2� % �a.(

       / �"n[� 	�3 �3 &.  ��!�"� 	
   &�J�/ 2C�*8&�$*@ �#     �R��+ &�3 

        % j?/ 	�"53 
	$
 ,�!�"� j.$�� �3 &. =�"Oo�     =��93 $��# �($ M�5J

    ��($ &753$% C8	  �$C73$ ;J$�/ &3 ,: 	$�97($ % )�"�)� .( ,*��  =��!

       /  U$	# N: �� V�+ 	
 
*@*/          \	*�I &�3 &��J�/ 1��$ 	
 CF�$*�

% )CFF. ���P� )C�	$
#�3 �� &�$*@ �# % &78$C� =�"Oo�  �� % )
�. ;4U 

 / ;4U  nF+ \	*I &3 CFF.)� .( 	
 �"+o� pU�3 q�/*4U =	*8 >F�

&�$*@ �#    CI	
 >!�. 2&�$*@  ��#      �U��( >!��. 2 &��$*@  ��#  % 

    / &r!�"� C8	 >!�.
*8 .�^�         3���#	$ =$��3 &�7��� d�X�$ =�!

    ($ �3 &�*� �� 	
 =	*8 &3 ;4P� &�J�/ 	
 ;4P� M�&�$*@  ��# % 

        �($ )
*-� K"/: �"9�*/  �. 	*R &3 &r!�"� 	*?k .    =	*�8 &3 ;4P�

       =	*8 &. $�h 
	$C�  s3	 �Z�
 ;J$�/ &3 C8	 t�+ &�J�/ �� 	


 / 	$�6 �"Oo� �P� $	 *4� ,�/# qu*4H/ C!
)� % �a.(

          =	*�8 &�3 ������ ;4P� &. CF7���	
  B!%b� 	
 ,�99P/

   &�J�/  R&�$*@ �#         C�8	 =C�H3 ;J$�/ &3 �-5� Ta   C�I	
 

   �($ �74.)�� .(            	
 =	*�8 &�3 ������ v��7E/ d��6	$ ;4P�

  ;J$�/&�$*@ �#          >�$K�$ % 
	$
 w�� �Z�C[� �3 &r!�"� C8	 % 

           >!��. ��3 d��6	$ d��4� 	
 =	*8 &��$*@  ��#      C�8	 >!��. % 

&r!�"� �($ )
*3 )$�4! �!)�x.(

      &3 ,$�ZB!%b� #$ =
��# 
$CH�          1"�3 &�. C�C"�(	 &�X"7� 1��$

j6	           =	*�8 v�7E/ ]*s( &3 ;4P� �g� #$ ����� v�7E/ =�!

     \%��<� C8	 v�7E/ ;J$�/ 	
 ��!     
	$
 
*�@%  �)�a  2��  2�� 2

�a  2��   % �� .(j6	       C�I	
 �g� #$ ����� =�! &��$*@  ��#  ,#% 2

                   C��	$
 \%��<� j�! ��3  K�"�  �$*�! d$C��$ % &B��	 �B+)�T .(

&B�	   3 �-5� ����� =�!          &�3 =�7B�"3 �"(�5�J  �$*�! d$C��$ &

    C�	$
 =	*8 >F�)��   % �T ( j6	 %        =	*�8 >F�� &�3 d%�9/ =�!

 =	*�8 &3 ;4P� y+�8 =$	$
) Salt Tolerance Index (STI)(

 CF75��! =��u���3)�a % �� .( =%	 )C��8 d���X�$  ��(	�3 ���� 	


j6	             	
 $	 =	*�8 &�3 �/%�9/ 1��7B"3  2	�+ ,%C3 % 	$
	�+ =�!

j6	 	�+ =�!          &. C�C"(	 &X"7� 1�$ &3 % C�
�. �	$K� ����� 	$


        &B��	 �B+ ,#% =$�3 =	*8 &3 ;4P� y+�8     ]*s�( 	
 ��!

 #$ ��u�3T �($ )
�. $C"� >!�. �7/ �3 iF4�#  (
 )�a. (

         V��+ #$ )
�<7�($ \	%��G &�3 �F3 ��!       C�"'*� =$��3 	*�8 =

          ����� j6	 CFh >F.$%  (	�3 >��/#: 1�$ #$ QC! 2_*fP/

)	$
	�+   	�+ ,%C3 %  (           ;�J$�/ 	
 =	*�8 v��7E/ ]*s�( &�3

&�$*@ �#d%�9/ N�E7�$ % &r!�"� C8	 % 
*3 �?�: 1���.

h�� � ����	�

             )�ZB��$
 =#	%�B�. )C[B��$
 ��U$	# )�ZB���/#: 	
 >��/#: 1�$

       _��( 	
 ,�/�. �F!�3 C"?8�x�T        &��J�/ %
  �R %  &��$*@  ��#  % 

   C8 d�X�$ &r!�"� C8	 .   �?h >��/#: 1�$ 	
   j6	 	 )  2,�?<I$  �P/

IL  2LRV   % PI (   ���� 	$�6 )
�<7($ 
	*/  .       K�.�/ #$ d��6	$ 1�$ 	�3

              % ,�?<I$  �P/ j6	 &. C�
�� &"?� D�. 	�3 % _�?� &"?� % ]^I$

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

45
.3

7.
4 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

25
-1

2-
06

 ]
 

                             2 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.45.37.4
https://iutjournals.iut.ac.ir/jstnar/article-1-932-fa.html


 0� �+1� 1+0�� 
��! 2�34� 5�6� 07�89��:�9�;90�< �	=�� 8>�	�< 1!� � ... 

�T�

  j6	IL  j6	 2	�+ ,%C3 % )	�?3 2LRV  j�6	 % 	�+ ,%C3 % )K"��� PI

   
*3 	$
	�+ % )	�?3 .       _*��P/ #$ )
�<7�($ �3 =	*8 	�4"� ��!   ��4� =

       [��7['$ ��$C! ��
�9/ &. d�HR)EC (   ��?�:a  2T  2�a   % �T    �(
 

   C8 _�4U$ 
*3 �7/ �3 iF4�# . C!�8 	�4"� =$�3)�<I (  ��s9/ N: #$

        _*��P/ &�"?� �?@ d#u �4� 	$C9/ % ��!    ��3 =)EC (T  2�a  % �T

       _*/�� #$ �7/ �3 iF4�#  (
�&3  C/: �(
)T .(EC  q$
C�X/  ��?� 

 �3EC �7/ )#$C�$�"�C�
�� = .

EC × ��a= mg NaCl /L ]�[

S+	��L	�

, .89��:�9�

  >��/#:&�$*@ �#   ;��	*7.�� \	*I &3 % =�7� Q%�k ;+$
	
 

                C�8	 ��6��$ 	
 	$��[� &�( 	
 %  �
�f� q̂ /�. ]�R Y'�6 	


      C�8 d�X�$ =#	%�B. )C[B�$
 �U$	# )�ZB��/#: .  ��! 	
  =��7�

�T   	$K��! 	
 %
 _*���P/ ���3  �*��<U C��G #$ i��� 	���3 
C��U 

            	$��6  ���I ��A�. =%	 =%�5�/ ;I$*� �3 2 j�C( ����.*|"!

���� .         Y�"��� &�3 =	*8 % C!�8 =�!	�4"� &3 i|(�a   ��"/ 

                ��6��$ 	
 % C�8 )
%K��$ j�C�( C���. _*�P/ % �s9/ N: �7"'

  =�/
 �3 C8	Cº�T  ���� 	$�6  . 	�3 �	�48=�!  
# &�$*@   #$ )

        C8 d�X�$ &7<! �� \C/ &3 % d%
 #%	 .     ��<I >��/#: 1�$ 	


CF��/    CI 	
 &�$*@  ��#      &��$*@ �U��( y+��8 2    _*�R 2 ��#

&B�	&h   _*R 2&6�( &�h     �B�+ ,#% 2 &B��	 &�h    �B�+ ,#% 2

&6�(&h      �B+ ,#% �-5� 2 &B�	&h   &�3  &6��( &�h  y+��8 % 

    =	*8 &3 �/%�9/)#$C�$�"� C8 = .  	�3 d�4� 	
=�!    &��$*@  2)
#

&6�(&h      &3 _�f�$ ;P/ #$ �6
 �3 &B�	&h    &�3 &����$C@ % $C�@ 

  \C/��      =��/
 	
 �U�( Cº��      C�C�8 �B�+ )�� .(  i|�(

  �B+ ,#%&B�	&h % &6�(&h     ��6
 ��3 =%#$��� #$ )
�<7�($ �3 

aaaa�/a±  %K��4"8 d�� ) SHIMATZU()#$C�$ ��"�  C��
�� = .

  =$�3)#$C�$�"�      =	*8 &3 �/%�9/ y+�8 =)STI (-R  _*/�� W

� C8 ;4U )�� : (

]�[�aa×TWSC / TWSS  = STI

 &s3$	 1�$ 	
 &. TWSC % TWSS     �B�+ ,#% ��3 Y�"��� &�3 

&6�(&h     &6�( �B+ ,#% % C!�8 =�!&h     ��3$�3 >F� �P� =�!

�($ . �U�( y+�8 &��$*@  ��#) Germination Rate Index 

(GRI) ()GRI ( &s3$	 #$ )
�<7($ �3x C8 &-(�P/ )��  : (

GRI = G�/� + Gx/x + G�/� + GT/T + G�/� ]x[

  &.�G  2xG  2�G  2TG   % �G     CI 	
 �3 &�$*@  ��#   	
 �2x  2�  2T  % 

�#$ i� #%	 &�$*@ �#�($ �3$�3 .

i .8>�	�< 1!�

                 \	*�I &�3 % 	$��[� &�( 	
  �$C��� \	*�I &3 >��/#: 1�$

   e"�P/ 	
 %  �
�f�� q̂ /�. ]�R Y'�6 	
 ;�	*7.��   ��3 &���E�� 

=�/
Cº�T      
%CJ  -5� �3*R	 % �T   C8 $�@$ CI	
 .   1��$ 	


  ,$C�� #$ &�J�/�!    
�H3$ �3  ��×��  7��(       &�. C�8 )
�<7($ �7/

    	�4"� �! =$�3x      C�8 &7��� �g� 	
 ,$C��  . ,$C��� ��!   V��+ ��3 

          ��! 	
 % C�8 ���  �$*�"J 
*�. #$ )
�<7�($ ,%C3 %  /*'  (	

  ,$C��T    	*.�/ d�6	$ #$ 	�3   C�
�� �B.  .      &�4! ��8�. #$ i�

,$C���!     C�C8 =	�"3: �s9/ N: �3  .   c�3 	*?k #$ i��! &|' = =$

 &�*3 
$CH�       ���� ;"�9� 
CU &( &3 ,$C�� �! =�! .    	��4"� _��4U$

          c��3 1"75E� 	*?k #�A: �3 %  ��3 %
 &�J�/ 	
 ��!    �9"9J =

 ���� \	*I .           ��3 =	*�8 =�!	�4"� % �s9/ N: �3 C!�8 	�4"�

 *8 ]*s(    C��
�� =	��"3:  2C8 �.� q̂ -6 &. =	 .  C�8	 )	%
 	


 &6�( _*R  c�3 
$CH� 2�!   ��/# ;I$*� 	
 ;"�%��. y+�8 % �!

�      &7<! &(  R )#%	  )#$C��$ ��"�  C�8 = .      ��3 ;�"�%��. y+��8

       _C�/ �7/ ;"�%��. #$ )
�<7($CCM-200 )#$C��$ ��"�  C�8 = . 	


 &r!�"� ,����  &B�	 )$�4! �!     ,$C�� V�+ #$ �6
 �3 �!  �8$
�3 �!

        =�/
 	
 N: �3 *B758 #$ i� %Cº��  \C�/ &3 % ��  �U��( 

     C�C8 �B+  [��7['$ )	*.	
)�� .(     d$C�$ % &B�	 �B+ ,#%

        �6
 �3 %#$�� #$ )
�<7($ �3  �$*!aaaa�/a±   )#$C��$ d��   =��"�

C8 .              d$C��$ �B�+ ,#% 2&B��	 �B�+ ,#% >���/#: ,���� 	


             *�! d$C��$ &�3 &B��	 �B�+ ,#% �-5�� 2 �$*!   y+��8 2 �$

        &6�( _*R 2;"�%��. y+�8 \$�""L� C�%	 % =	*8 &3 �/%�9/

c�3 
$CH� % �!)#$C�$�"�C8 =.

)
$
 &3 =�!       C�F7��� 	$��6 i����	$% &��KX� 
	*�/ )C�/: ��(
 .

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

45
.3

7.
4 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

25
-1

2-
06

 ]
 

                             3 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.45.37.4
https://iutjournals.iut.ac.ir/jstnar/article-1-932-fa.html


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

�T�

       &�F/$
 C�Fh ,*�/#: #$ )
�<7�($ ��3 �!	�4"� 1"Z��"/   
	*�/ 1�[�$
 =$

  CF7��� 	$�6 &5��9/ .          #$ )
�<7�($ ��3 \�-�(�P/ &�"�.    =��!	$K�$ d���

SPSS    %  MSTATC          ��4. ��3 ��!	$
*4� j(	 % Excel   \	*�I 

���� .   )
$
 ���#*� ,
*4� _�/�� =$�3 &. �($ l"G*� &3 d#u  =��!

   &3 �*3�/&�$*@ �#  )
$
 ;�C-�     \	*I &3 �!)%arcsin (   #$ i��

)
$
 ,
*3 _�/�� dCU �5� d�X�$C8 d�X�$ �!.

jZ� � `+	39

, .89��:�9�

 �3 j6	 % =	*8 v�7E/ ]*s( �O$  &. 
$
 ,�B� i���	$% &�KX� S��7�

   CI 	
&�$*@ �#  FH/  �($ 	$
  2   =	*8 ;3�97/ �O$ �/$×  �FH/ j6	  	$


  �5"�)C@_%� .(       &�7��� ��3 )C/: �(
 &3 S��7�     	
 ,$�ZB�!%b� =��!

  �����)�   % �x   % �T(     Z��� 
*E� 2)�a (    	C-8 d�6	$ %)x (93�s/ �

�8$
 .    �U�( y+�8 Q^7+$&�$*@ �#     =	*8 v�7E/ ]*s( 	
 

 FH/  	$
)aT/a≤P (  j6	 1"3 %  FH/ 	�"53 �!	$
)aa�/a≤P ( �/$ 
*3

 =	*8 ;3�97/ �O$× FH/ j6	  
*-� 	$
)_%C@�.(

  _*R&6�(&h   % &B�	&h          ��O$ % =	*�8 v��7E/ ]*s( 	
 

 =	*��8 ;��3�97/× _*��R�3 j��6	 &B���	&��h % &6���(&��h 	�"5��3 

 FH/           _*�R &�.  '��J 	
 
*�3 =	$
 &6��( &�h     _*�R Q^+��3 

&B�	&h  j6	 1"3    FH/ Q^7+$ �!    
$C� ,�B� 	$
)_%C@� (  �3 &.

 &3 S��7�             ��8$
 ��93�s/ dC�F� d��6	$ 	
 )C�/: �(
)� .( ,#%

   ;. �B+&6�(&h   % &B�	&h        1"�3 2=	*�8 v�7E/ ]*s( 	
 

j6	         �FH/ 	�"5�3 �?�: ;3�97/ �O$ % �!  	$
   
*�3  �'%    ,#% �-5�� 

  �B+&B�	&h   &3 &6�(&h          % =	*�8 v��7E/ ]*s�( 1"3 �?F� 

 =	*8 ;3�97/ �O$× FH/ j6	  
*3 	$
)_%C@�  .(

      =	*�8 v��7E/ ]*s( 	
 e9� =	*8 &3 �/%�9/ y+�8

     _�47J$ ls( 	
 %)a�/a≤P ( FH/ 
*3 	$
 .    1"Z���"/ &5���9/

          _*�R =	*�8 ls( >�$K�$ �3 &. 
$
 ,�B� �!	�4"� &6��( &�h  % 

&B�	&h          1���74. % 1��7B�"3 &�. =	*�R &�3 
��. $C�"� >!�. 

              % C!��8 	��4"� &�3 �*�3�/ Y�"��� &3 1"Z��"/�T =EC   �(
  

 
*3 �7/ �3 iF4�#)C@_%x.(

    _*R �<I 	
&B�	&h           j�6	 &�3 W��H7/ 1"Z���"/ 1��7B�"3 

  	$
	�+PI            d��6	$ &3 �-5� j6	 1�$ �7B"3 �/%�9/ �Z��"3 &. 
*3 

   	�+ ,%C3   &�J�/ 	
&�$*@ �#   �($ )�a( .      =	*�8 >�$K��$ ��3

   �B+ ,#%&B�	&h        �B�+ ,#% &�3 �-5�  &6��( &�h   >!��. 

    
$
 ,�B� =�7B"3)_%C@x (           \��H'�s/ #$ ;�I�J S���7� ��3 &�.

  j6	 	
 ,$�Z�
     
*3 ,�5[� ����� =�!)�x .(    ,#% >!��. ;"'


        _*R >!�. 2=	*8 ls( >�$K�$ �3 �B+&B�	&h   % &6�(&h

      
*3 =	*8 _�4U$ �O$ 	
)�a   % �� .(    =	*8 &3 �/%�9/ y+�8

     FH/ =	*8 v�7E/ ]*s( 	
    j6	 1"3 �/$ C8 	$
    Q^7�+$ ��!

 FH/               y+��8 )C�/: ��(
 &�3 ��
��9/  �'% �8$C� 
*@% 	$


      j6	 	
 =	*8 &3 �/%�9/PI  
*3 �7B"3  . j6	 21�$�3�F3    &�.  ���!

        1��7B"3 =$	$
 2C�	$
 =	*8 &3 =�7B"3 �/%�9/  y+�8 	$C9/

 CF75! =	*8 &3 �/%�9/)�a.(

     1"Z��"/ &3 &@*� �3	�O:           ��� =	*�8 ls�( >�$K��$ �3 ;3�97/ 

  ls(�a       _*R 2�7/ �3 iF4�#  (
 &6�(&h    _*�R 2 &B��	 &�h 2

   ;. ,#%&6�(&h   % &B�	&h   j6	 PI      d��6	$ ����( ��3 &5���9/ 	
 

    �8$
 =�74. >!�.)_%C@x .(          ls�( ��� =	*�8 >�$K��$ ��3

�T 4�#  (
      j6	 �/%�9/ �7/ �3 iFPI      v6*� �3 % )C8 &75[8 

&�$*@ �#          C"�(	 �<�I &�3 &�R*3�/ \�<I ��
�9/  .   	
 1�$�3��F3

     #$ ��u�3 =	*8 ]*s(�a             ��P/ j�6	 ��7/ ��3 iF�4�#  (
 

 
	$
 =���3 &"93 &3 �-5� ,�?<I$)_%C@x.(

               &��J�/ 	
  �(	�3 
	*�/ \�<I S��7� &3 &@*� �3  �. 	*R &3

&�$*@ �# �<� 2   j6	 1"3 
*@*/ \%   / ,�B� �!      	$
	��+ j�6	 &. C!


PI         �($ �� d%�9/ =	*8 >F� &3 &"93 &3 �-5�  .    &�J�/ 	
 )%^U &3

&�$*@ �#  2&B�	&h     &�3 �-5�  &6��( &�h        >F�� #$ =�7B�"3 Y"�(: 

  / =	*8  CF"3)�   % �a  .(    / ,�B� w*� S��7�   ,C"�(	 =$�3 &. C!


       *�8  �G$	$ 	
 ������ K-( ls( 1��7B"3 &3  j�6	 	PI  ls�( 	
 

 =	*8�a�($ &"I*� ;3�6 �74. % �7/ �3 iF4�#  (
  .

i .8>�	�< 1!�

            &B��	 �B+ ,#% &. 
$
 ,�B� i���	$% &�KX� #$ ;I�J S��7�

                _��47J$ ls�( 	
 =	*�8 v��7E/ ]*s�( 	
  �$*�! d$C�$ %

)a�/a≤P (  ��FH/ \%���<�  ���($ &7��8$
 	$
)C��@_%�( &��3 2

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

45
.3

7.
4 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

25
-1

2-
06

 ]
 

                             4 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.45.37.4
https://iutjournals.iut.ac.ir/jstnar/article-1-932-fa.html


 0� �+1� 1+0�� 
��! 2�34� 5�6� 07�89��:�9�;90�< �	=�� 8>�	�< 1!� � ... 

�Tx

��
��

�.
��

	 
	�

��
 


��
 �

���
�

 �
��

�
 �

���
	�

� 
��

��
� 	

� 
��

��
�  

��!
" 

�
�#

��
" 

$
�%

���
" 

��
��

&"
  

'
	�

��(
 )

( 
'

	�
* 

+
,-.

" 
��

��
&"

 	
� 

/
��

,0
 '

�1

�
��

��
� �

	

��	

�

�	
	�


 �
���

�
�

���
� �

��
�

�
�� 

���
��

 �
�

��
�

�� 
��

��
� 

�
��

� 
�

 �
!

�"
 �

#
$�

 %
�&

�"
 �

'��
 %

�&
�"

 �
'��

 (
#

  
)�

*
�"

 �
#

$�
 (

#
  

)�
*

�"
 �

'��
 �

� �
" 

�#
$�

 (
#

  
)�

* 
�

+,
�

�
��

! 
�� 

�
�*

�-
� �

 �
!

�
��

!

.'
�

 �
��

!
×

.'
� �0

 

1 1 2 13

**
*

32
4

/3

**
67

3
/3

ns
33

2
/3

38
1

/3

*
36

4
/3

**
*

67
9

/3
ns

33
1

/3

33
9

/3

**
*

96/
83

7:

**
93/

8:
6

**
*

83/
8:

7

86/
71

**
*

:6/
63

62
ns

8:
;

/;

**
*

91/
7;

81
8

/9

**
*

38
;

/3

**
*

38
9

/3

**
*

33
7

/3

33
8

/3

**
*

33
6

/3

**
*

33
6

/3

**
*

33
36

/3

33
33

68
6

/3

**
*

69
8

/3
ns

36
;

/3

**
36

7
/3

33
;

/3

**
39

7
/

6:
96

9
ns

:9/
48

67

*
22/

:2
83

49/
:8

6

ns
 =

 
�

��
�

   
  )

��
+� 

���
*

 :
�

��
�

%�
>?

@�
 A

0�
 �

� 
���

)
34/3≤

P
   

   
 (

**
 =

 
�

��
�

 %
�>

?@
� A

0�
 �

� 
���

)
36/3

≤
P

   
   

(
**

*
:

�
��

� 
 %

�>
?@

� A
0�

 �
� 

���
)

33
6

/3
≤

P (

��
��

2.
��

	 
	�

 

3�

�4
� 56

"�
7 

8
�9

 :
;��

 	
� 

�<
1�

�0
 �

*	
 �

��
�

 �
���

	�
� 

��
��

� 
/

��
,0

 '
�1

�
��

��
� �

	

��	

�

�	
	�


 �
���

�
�

���
� �

��
�

�#
$�

 (
#

  
)�

*
�

$��
D 

E��
�� 

(
#

  
)�

*
�

$��
D 

E��
�� 

�� 
�#

$�
 (

#
  

)�
* 

�
+,

�
F

	G*
�H

I 
�

 �
!

�'
��

 %
�&

J
��

 �
��

�

�

��
! 

�� 
�

�*
�-

� �
 �

!

�
��

!

.'
�

 �
��

!
×

.'
� �0

 

1 1 2 13

**
31

7
/3

ns
33

1
/3

ns
33

8
/3

33
4

/3

**
39

6
/3

*
67

;
/3

ns
38

6
/3

39
9

/3

*
38

2
/3

*
38

8
/3

ns
33

1
/3

33
8

/3

*
71

:
/

61
;

**
1;

4
/

67
;

ns
:2

7
/

62

71
:

/
19

**
:;

6
/

66
;

**
63

7
/

78
ns

89
1

/7

18
6

/;

**
24

1
/2

**
:9

2
/4

ns
8;

;
/6

4:
:

/3

*
3:

6
/

49
;2

ns
26

4
/

61
91

ns
6:

;
/

72
9

8:/
1;

81

ns
 =

 
�

��
�

 �
��

   
  )

��
+�

*
 =

�
��

�
%�

>?
@�

 A
0�

 �
� 

���
)

34/3≤
P

   
   

 (
**

 =
 

�
��

�
 %

�>
?@

� A
0�

 �
� 

���
)

36/3
≤

P
   

   
 (

**
*

 =
�

��
�

 %
�>

?@
� A

0�
 �

� 
���

)
33

6
/3

≤
P(

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

45
.3

7.
4 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

25
-1

2-
06

 ]
 

                             5 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.45.37.4
https://iutjournals.iut.ac.ir/jstnar/article-1-932-fa.html


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

�T�

��
��

=.
��

	 
	�

 

��

 �
���

�
 �

��
�

 �
� �

1	
�>

�� 
?

��&
-" 

�
��

@��
 


,�
� �

��
@� 

$
�%

���
" 

�A
��&

" 
/

��
,0

 '
�1

*
 �

�
��

�
�� 

��
��

�

(%
)

��
��

� 
�

��
� 

�
 �

!
�

��
�"

 �
#

$�
 %

�&

)
cm(

�'
��

 %
�&

�"

)
cm(

�"
 �

'��
 (

#
  

)�
*

)
gr(

�#
$�

 (
#

  
)�

*
�"

)
gr(

 �
� �

" 
�#

$�
 (

#
  

)�
* 

�
+,

�

�'
��

�"

 �
� �

�*
�-

� �
 �

!

�
��

!

**
.'

� 6
V

8
V

1
V

9
V

**
*

�
��

! 6 S 8S 1S 9S

F
��-

?� 
�

��
L�

6
V 6S

8
V 6S

1
V 6S

9
V 6S

6
V 8S

8
V 8S

1
V 8S

9
V 8S

6
V 1S

8
V 1S

1
V 1S

9
V 1S

6
V 9S

8
V 9S

1
V 9S

9
V 9S

b
28

a
27

a
22

a
24

a
22

ab
2:

b
26

b
23

a
2:

a
22

a
63

3 a
2:

a
26

a
22

a
22

a
2;

a
72

a
2;

a
2:

a
2;

a
72

a
2:

a
2:

a
72

b
2:

3
/3

a
34

4
/6

a
3;

3
/6

c
:2

4
/3

a
33/6

ab
22

9
/3

bc
24

3
/3

c
21

3
/3

a
38

8
/6

a
3:

8
/6

a
63

7
/6

a
78

1
/3

a
2;

3
/3

a
32

2
/6

a
32

7
/6

a
78

8
/3

a
29

9
/3

a
32

3
/6

a
36

;
/6

a
78

8
/3

a
24

:
/3

a
31

8
/6

a
36

7
/6

d
:6

9
/3

b
:3/

61
b

83/
82

b
;8/

13
a

73/
12

a
46/

94
b

8;/
17

b
29/

18
c

;8/
69

cd
e

6; /
12

de
fg

11/
11

bc
33/

97
a

44/
;6

bc
d

71/
98

ef
gh

71/
8:

de
fg

h
71/

82
ab

44/
48

de
fg

33/
19

cd
ef

71/
1;

fg
hi

43/
81

cd
ef

99/
1:

ij
71/

63
hi

j
71/

67
gh

i
6;/

86
j

;;/:

a
:3/

6;
a

83/
67

a
:4/

6:
a

8:/
67

a
61/

82
b

37/8
c

17/
69

d
11/:

c
43/

88
bc

43/
89

b
;;/

13
a

77/
17

c
6;/

88
cd

71/
62

cd
11/

67
cd

22/
62

de
;;/

69
de

71/
69

de
f

71/
61

de
f

86/
69

f
43/:

de
f

;;/
61

ef
6;/7

g 3

b
3;

7
/3

a
6;

3
/3

b
32

4
/3

a
6:

9
/3

a
69

9
/3

a
6;

;
/3

a
69

4
/3

b
3;

3
/3

ef
37

3
/3

ab
c

6:
6

/3
cd

e
66

7
/3

ab
83

2
/3

cd
e

68
1

/3
ab

cd
6;

;
/3

bc
de

61
4

/3
a

89
6

/3
de

f
37

1
/3

ab
c

67
7

/3
ef

3;
1

/3
a

89
:

/3
ef

34
2

/3
ab

c
66

7
/3

ef
3;

:
/3

f
3

b
36

1
/3

a
38

1
/3

b
36

1
/3

a
38

:
/3

a
38

2
/3

a
38

9
/3

b
36

:
/3

c
3;

8
/3

g
36

4
/3

b
31

;
/3

d
38

9
/3

a
39

4
/3

e
38

6
/3

d
38

4
/3

f
36

:
/3

b
31

4
/3

i
36

3
/3

e
38

3
/3

i
33

2
/3

c
31

3
/3

j
33

:
/3

h
36

1
/3

k
33

4
/3

l
3

a
69

9
/3

a
69

7
/3

a
61

9
/3

a
68

3
/3

a
86

6
/3

b
69

:
/3

b
68

6
/3

C
3;

7
/3

a
83

:
/3

a
86

;
/3

a
83

4
/3

a
68

;
/3

a
66

;
/3

a
64

8
/3

a
68

;
/3

a
69

4
/3

a
68

1
/3

a
66

1
/3

a
68

7
/3

a
61

3
/3

a
37

6
/3

a
66

6
/3

a
3:

2
/3

a
3

a
36/

76
a

86/
24

a
28/

78
a

38/
68

7

a
63

3
a

:;/
61

4
a

63/
66

3
b

13/
94

ab
c

63
3 ab

c
63

3 ab
c

63
3 ab

c
63

3
a

17/
83

1
ab

c
92/

27
ab

92/
68

1
ab

c
;2/

66
:

ab
22/

69
2

ab
c

42/
66

6
bc

9;/
4;

ab
17/

68
8

bc
:6/

47
bc

::/
:3

bc
:8/

46
c

42
1

/1

* :
�

	

��	

� �
,

$�-
�

 �
M�

�� 
)�

��
���

 �D
 )

/
α
=
0
05

 (
 �

'�G
 �

��#
� N

*�
@ 

�� 
���

��
�

��
� N

O
? 

�
 �

���
�

** :
6

V
 =

 P)
�Q

R�
� �

HS
�

8
V

 =
IL P1

V
 =

LR
V

 P9
V

 =
PI

**
*

 :
�D

�!
 =6S P

ds
/m

4
 =

 
8S P

ds
/m

63
 =

 
1S P

ds
/m

64
 =

9S

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

45
.3

7.
4 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

25
-1

2-
06

 ]
 

                             6 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.45.37.4
https://iutjournals.iut.ac.ir/jstnar/article-1-932-fa.html


 0� �+1� 1+0�� 
��! 2�34� 5�6� 07�89��:�9�;90�< �	=�� 8>�	�< 1!� � ... 

�TT

��1:k.�=� �� 8>�	�< 1!� 8�A0� �� �	 �T ��E� \�07� c�l9	�� 8K+	C� ;90�< 
	�

*	�4"� �B+ ,#%

&B�	)gr(

 �B+ ,#%

&6�()gr(

 �B+ ,#% �-5�

&6�( &3 &B�	

 y+�8

;"�%��.

&6�( _*R

)cm(

 
$CH�

c�3

 �/%�9/ y+�8

=	*8 &3

j6	

,�?<I$  �P/

IL

LRV

PI

**=	*8

�S

�S

xS

�S

a�x�/a
a���/a
a��a/a
a�xT/a

a���/a
a���/a
a���/a
ba��/a

b��x/a
a�xx/a
b���/a
b��T/a

a�a�/a
a���/a
a���/a
b���/a

ab�ax/a
b�T�/a
a�TT/a
b���/a

a���/a
a���/a

ab���/a
b��a/a

baa�/��
a��a/�T
b���/��
bax�/��

a���/��
b���/��
b�T�/��
bT�T/��

a���/�
ax�T/�
bT�x/x
a�a�/�

axx�/��
b���/�
b��a/�
c�a�/x

bTaa/x
a���/�
b���/�
a�x�/�

axaT/�
a�Ta/�
aa��/�
bx��/�

aT�/��
a�a/��
a���/�a

a��/��

a�aa
a�a/��
aT�/��
b�a/T�

*: 1"Z��"/ &5��9/  1[�$
 ,*/#:�3 �! )/α =0 05(B/ Q%�J �3 
$CU$  FH/ Q^7+$ C6�� &3�C�	$
.

** :C!�8 =�S 2ds/m T = �S 2ds/m �a = xS 2ds/m�T =�S

$G!,.� 2I (�=� �� H	DT�� 0��mT 19��	�( ;90�< 
 (�=� �� 
��! 5�6� �� H	DT�� 0��mT 19��;90�< 
	�

=	*R        ��! =	*�8 >�$K��$ ��3 &.       ����� >!��. ,$K�"/ %
  &�.

 /           C�8�3 &6��( % &B�	 _*R >!�. &X"7� C�$*�)�� .(  1"Z���"/

          j6	 	
  �$*! d$C�$ �B+ ,#% Q^+ �3 &B�	 �B+ ,#%  ��!

  FH/ Q^7+$    '�J 	
 �8$C� 	$
       ,#% 1���74. % 1��7B�"3 &.

         j�6	 &�3 W�H7/ Y"��� &3  �$*! d$C�$ �B+   =��!IL     ��P/ % 

   
*3 ,�?<I$)C@_%� .(    &3 &B�	 �B+ ,#% �-5�   �$*�! d$C�$

      j6	 	
 % =	*8 ]*s( >�$K�$ �3     FH/ 	*R &3 v�7E/ =�! 	$


   _�47J$ �3)aT/a≤P (         1���74. % 1��7B�"3 &. 
�. $C"� >!�.

     j6	 &3 �*3�/ Y"��� &3 	$C9/  =�!LRV   % IL  
*�3  .    S���7� 1��$

 j6	  �$*! d$C�$ &. 
$
 ,�B�LRV  &�3 �-5� =�7B"3 \C8 �3

          �� �"Oo�� ��P� ��Z�
 j�6	 &(         ��($ &�7��� 	$��6 =	*�8 >F

)_%C@� .(           ���<�	$ &�. 
$
 ,�B� ��<�	$ &3 �*3�/ \$�""L� C�%	

       ��FH/ 	*�R &�3 =	*�8 >�$K��$ ��3 &�r!�"� =	$
)a�/a≤P (

           &3 �*3�/ Y"��� &3 1"Z��"/ 1��74. % 1��7B"3 &.  ���� >!�.

j6	  =�!IL   % LRV   
*3 ) ;[�8� .(        &�3 �*�3�/ \$��""L� C��%	

   
$
 ,�B� c�3 
$CH�       ]*s�( >�$K��$ ��3 c�3 
$CH� 1"Z��"/ &. 

ب

0
2
4
6
8

10
12

7 14 21

روز BC از ?<=>

(c
m

ع (
>GH

ار

s1
s2
s3
s4

JKا

0

2

4

6

8

10

0 5 10 15 20 25

روز BC از ?<=>

(c
m

ع (
>GH

ار

PQRS اNGO<ن
IL
LRV
PI

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

45
.3

7.
4 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

25
-1

2-
06

 ]
 

                             7 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.45.37.4
https://iutjournals.iut.ac.ir/jstnar/article-1-932-fa.html


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

�T�

$G!i.2I�  (�=� �� $���0�� ^N	! 0��mT 19��(  ;90�< 
	� (�=� �� 
��! 5�6� �� $���0�� ^N	! 0��mT 19��;90�< 
	�

$G!-.�=� �� _0� ��1�T 0��mT 19�� ;90�< 
	�(  (�=� �� 
��! 5�6� �� _0� ��1�T 0��mT 19��;90�< 
	�

   j6	 	
 % =	*8          �FH/ 	*�R &�3 v��7E/ =��!	$
)a�/a≤P (

        &�3 �*�3�/ Y�"��� &3 	$C9/ 1��74. % 1��7B"3 &. ���� >!�.

j6	 =�!IL% LRV 
*3  );[8x.(

           % =	*�8 v��7E/ ]*s�(	
 K"� ;"�%��. y+�8 1"Z��"/

 j6	 1"3  / Q^7+$ �!  �FH  	$
)a�/a≤P (     1��7B�"3 &�. ��8$


     j6	 &3 W�H7/ 	$C9/IL   
*3 )  _%C@�%� .(   y+�8 �""L� C�%	

     j6	 	
 ,�/# �8�� �3 ;"�%��.         =	*�8 v��7E/ ]*s�( % ��!

   
*3  '%K� );[8� .(          d��6	$  �(	�3 	
 K�"� ,$�ZB�!%b� ���(

       &. C�C"(	 &X"7� 1�$ &3 )	�?3 dCF� d�6	$ % D�F<($ 2 Z��� \*�

*8 / >!�. $	 ;"�%��. �g�A =	 C!
)�2�� % ��.(

                	*�R &�3 =	*�8 >�$K��$ ��3 =	*�8 &�3 �/%�9/ y+�8

 FH/  =	$
)aT/a≤P (         )C�8 �	$K�� S��7� �3 &. ���� >!�.

      
*3 �3$�3 ����� d�6	$ 	
)�a .(  j�6	 1"3      �FH/ Q^7�+$ ��! 	$


           j6	 &3 W�H7/ 	$C9/ 1��7B"3 &.  '�J 	
 �8$C� 
*@%IL   
*�3 

)  _%C@�%� .(       =	*�8 ;�3�97/ \$��O$×         #$ ��� �"�! 	
 j�6	 

 FH/ Q^7+$ 	*.�/ \�<I�8$C� 	$
.

  &�J�/ 	
 &.  X��7� #$ �g� Q�I&�$*@ �#   C�/: ��(
 &3 

 j6	 >F.$%        =	*�8 ]*s�( &3 �-5� &r!�"� C8	 &�J�/ 	
 �!

        j6	 &. =	*R &3 
*3 \%�<7/ 2&3�B/IL      �Z�
 j6	 &( &3 �-5� 

    C8	 &�J�/ 	
        	
 
$
 ,�B�� =	*8 &3 =�7B"3 �/%�9/ &r!�"�

 '�Jj6	 &.LRV �8$
 =�7B"3 �"(�5J .

8"�39
0�<

 >!���. % =	*��8 1"����� ]*s��( 	
 =K4��($ ;"5����7� >!���.

           >!�. &3 �XF/ ��u�3 ]*s( 	
 �4� �"4( % =K4($ ;"5��7�

    CI	
 % �U�(&�$*@ �#  /   C�*8)� .(    =	*8 >F� >�$K�$ �3

   "� C8	 &�J�/ 	
  1"`�%�� &�KX� &r!�    �/ N�78 �!     &�3 % 
��"�

         / �(
 #$ $	 
*+ ,#% )�"� ;"'
 1"4!  C!
)� .(  pU�3 =	*8

         ,
$
 �(
 #$ 2 �C".%�h ;/�8 �(^�%��. 	
 \$�""L� 
�X�$

                 >!��. % ��!��$�� ,�/#��( 17�E�	 j�! &�3 %  7.��� ,�47+�(

ب

0

1

2
3

4

5

7 14 21

روز BC از ?<=>

گ
UV

اد 
XY

H

S1
S2
S3
S4

JKا

0

1

2

3

4

5

7 14 21

روز BC از ?<=>

گ
UV

اد 
XY

H PQRS اNGO<ن
IL
LRV
PI

JKا

0

10

20

30

40

0 5 10 15 20 25

روز BC از ?<=>

Z[
و\

UQ
? ]

^>
=

PQRS اNGO<ن
IL
LRV
PI

ب

0
10

20
30

40
50

0 5 10 15 20 25

روز BC از ?<=>

Z[
و\

UQ
? ]

^>
= s1

s2
s3
s4

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

45
.3

7.
4 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

25
-1

2-
06

 ]
 

                             8 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.45.37.4
https://iutjournals.iut.ac.ir/jstnar/article-1-932-fa.html


 0� �+1� 1+0�� 
��! 2�34� 5�6� 07�89��:�9�;90�< �	=�� 8>�	�< 1!� � ... 

�T�

    �/ ;"�%��. =$*7P/   
*�8)� .(          >!��. &�3 &�@*� ��3 1�$�3��F3

  y+�8          �/ =	*�8 >�$K��$ ��3 )$�4! ;"�%��.     &�3 ,: #$ ,$*��

            w$Cf�/ &�. 
�. )
�<7($ =	*8 &3 �/%�9/ y+�8 �� ,$*FU

    j6	 	
 ,:IL     C�8 )C�
 ) _%C�@� .(       &�r!�"� C�8	 &��J�/ 	


                 % c��3 
$C�H� 2&6��( C�8	 >!��. \	*�I &�3 =	*8 \$�O$

          
��7�$ w��<�$ &7<! CFh  R &. 
*3 ;"�%��. =$*7P/ .   ����?� 	


 C8	 =	*8           N: _�97�$ % N�@ �"��k >!�. ;"'
 &3 $	 &B�	 

      d$C�$ &3 V�+ #$  �$�A �I�FU %         ��3 &�. 
$
 >!��. 2 �$*! =�!

&3 S��7� �8$
 =	��#�( &X�*� 	
 )C/: �(
)� % �x.(

      #$  4"� &. �X�: #$��         &�3 	*B�. �B. ;3�6  G$	$ CI	
 

          &�@$*/ =	*�8 ;[B�/ ��3 v��7E/ \�@	
  CF75�!    ����C�/ 2

  )
�<7($                N: �3��F/ ��
%C�P/ ;�"'
 &�3 WR��F/ 1��$ 	
 N: #$

              v��7E/ ;�J$�/ 	
 )��"� �"(�5J &@	
 &3 &@*� �3 % 1��"8

      �/ �g� &3 =	%�G 2C8	   C�(	)� .(       &��J�/ %
 S���7� &5���9/

        &�J�/ 	
 ����� )�"� &. 
$
 ,�B�&�$*@ �#      &��J�/ &�3 �-5� 

              ��($ ��� M�5�J  U$	# V�+ % N: =	*8 &3 &r!�"� C8	 .

$�3�F3        2��($ 
%C�P/ 	*�8 WR��F/ 	
 1��"�8 N: �3�F/ ��$ 21�


$
 t�f7+$ )�"� C8	 _%$ ;J$�/ &3 $	 ,: &. �($ �7?3..

��	
�������	D3��

�.: 2=	�"'! .Q % .=	�[8 .�x�� .&�$
�! FA%	 = ) =�*'*�K"� % �U$	#.(\$	�B7�$ =C"4U K��-� 2 .

�. % 2 '^@ .	. d 2 . d 2 ��4! .  d % �3�I .	CF[($= .�x�T .  &5��9/&�$*@  ��#     _*��P/ 	
 $K��. NaCl + �CaCl   �H"-R 	*�8 N: %  .

,$��$ \���-� ]^I$ % �U$	# d*�U )�ZF. 1"4?�2,�P�	*3$ i�
��2,$�?�  .

x. � 2*X/#	 . � % . )
$# =	C"J .�x�T .�"Oo� �3 =	*8 ,$K"/ &�$*@ �# )
*��  ��! 	C-�8 = .�x�T  .    % ��U$	# d*��U )��ZF. 1"�4?�

-� ]^I$,$��$ \���2,�P�	*3$ i�
��2,$�?� .

�. d 2=
%�/	. Q 2 .   d % )
$# v��8 .=*�� .�x�T .               &��J�/ 	
 =	*�8 >F� &3 ,�75"( &9sF/ dCF� d�6	$  +�3 ;4H'$ i[U  (	�3

&�$*@ �#.,$��$ \���-� ]^I$ % �U$	# d*�U )�ZF. 1"4?�22,�P�	*3$ i�
��,$�?� .

T. ,$ 2���@�� .�. .�x�� . �[�4U >�$K�$   U$	# ,�!�"� 
 .)&4@�� :$.�!  � 2 '*�#
  48 .  %  [h*�.d .  _%$ ,����F3( .    
��?@ \$	�B�7�$

C?B/  !�ZB�$
 .

�.  d 2=C-"/ =C4P/�"/.  N %  .  G�� )�6 .�x�� .&-F@�!&3 % ���*'*�K"� =,�!�"� 	
 =	*8 >F� =
$b�.   7HF�I )�ZB�$
 \$	�B7�$ 

,�?<I$ .

�. , 2	�[@��. $ 2 .$ . d 2=
$
 . >E3 D��  � %  .=�-.$ .�x�T .�"Oo�    \$	C"!*3�. �3 =	*8 >F� �!         �*�� =$*7P/ % ;"�%��. % _*�P/ =

)	�?3 dCF� d�6	$ .,$��$ \���-� ]^I$ % �U$	# d*�U )�ZF. 1"4?�2,�P�	*3$ i�
��2,$�?� .

�.Q 2=�I�� .�x�T .&�$
�! FA%	 =.=*G	 MC6 ,�7(:  ZF!�� ��%�H/ C?B/ 2 .

9. Chandru, R., N.N. Chikkadevaiah and M.N. Merwade. 1993. Salt tolerance of sunflower hybrids during germination 
and seedling growth. Natn. Semin. Oilseed Res. and Dev. In India, Status and Strategies.

10. Demir, M. and A. Ozturk. 2003. Effects of different soil salinity levels on germination and seedling growth of 
Safflower ( Carthamus tinctorius L.). Turk. J. 27: 224-227.

11. Francois, L.E. and L. Bernastein. 1964. Salt tolerance of safflower. Agron. J. 59: 38- 40.
12. Gadallah, M.A.A. and T. Ramadan. 1997. Effects of zinc and salinity on growth and anatomical structure of 

Carthamus tinctorius L. Biol. Plantarum 39: 411- 418.
13. Ghorashy, S.R., N. Sionit and M. Kheradnam. 1972. Salt tolerance of safflower varieties (Carthamus tinctorius L.) 

during emergence. Agron. J. 64: 256.
14. Hussain, M.K. and O.U. Rehman. 1995. Breeding sunflower for salt tolerance: association of shoot growth and 

mature plant traits for salt tolerance in cultivated sunflower ( Helianthus annuus L. ). Helia 18(22): 69-76.
15. Hussain, M.K. and O.U. Rehman. 1997. Evaluation of sunflower ( Helianthus annuus L.) germplasm for salt 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

45
.3

7.
4 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

25
-1

2-
06

 ]
 

                             9 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.45.37.4
https://iutjournals.iut.ac.ir/jstnar/article-1-932-fa.html


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

�T�

tolerance at the shoot stage. Helia 20: 26, 69-78.
16. Kaya, C., D. Higges and H. Kirnak. 2001. The effects of high salinity (NaCl) and supplementary phosphorus and 

potassium on physiology and nutrition development of spinach. BULG. J. Plant Physiol. 27: 47-59.
17. Kaya, C., H. Kirnak, D. Higges, K. Satali. 2002. Supplementary calcium enhances plant growth and fruit yield in 

strawberry cultivars grown at high (NaCl) salinity. Scientia Horticulturae 93: 65-74.
18. Mass, E. V. 1990. Crop salt tolerance, agricultural salinity assessment and management. PP.262-304. In: K. K. 

Tanji, (Ed.), Am. Soc. Civil Eng. Manuals and Reports on Engineering Practice. No. 71. ASCE. New York. 
19. Mauromicale, G. and P. Licandro. 2002. Salinity and temperature effects on germination, emergence and seedling 

growth of globe artichoke. Agron. J. 22: 443-450.
20. Prakash, M., G. Jagadeswaran, S. Murugan and J. Ganesan. 1995. Effects of seed treatment on germination and 

seedling attributes in sesame ( Sesamum indicum L.). Sesame and Safflower Newsletter 10:55-58.
21. Prakash, M., S. Babu, M. Ramesh, T. Thirumurugan, M. Venkatesan and J. Ganesan. 1998. Effects of NaCl priming 

on sesame seedling vigour under induced salinity conditions. Sesame and Safflower Newsletter 13:97-100.
22. Sopha, V.T., E. Savage, A.O. Anacle and C.A. Beyl. 1991. Vertical differences of wheat and triticale to water stress. 

J. Agron. and Crop Sci. 167: 23-28.
23. Stone, J. E., D. B. Marn and A. K. Dobrenz. 1979. Interaction of sodium chloride and temperature on germination of 

two alfalfa cultivars. Agron. J. 75: 425-427. 
24. Veli, S., Y. Kirtok, S. Duzenil, S. Tukel and M. kilinc. 1994. Evaluation of salinity stress on germination 

characteristics and seedling growth of 3 bread wheats (T. aestivum L.). Tarla Bikileri Kong., Agronomi 
Bildirileri, Bornova- Izmir, Cilt. 1: 57-6 

25. Yermanos, D.M., L.E. Francois and L. Bernstein. 1964. Soil salinity effects on the chemical composition of the oil 
and the oil content of safflower seed. Agron. J. 56: 35-37.

26. Yilmaz, R. and C. Konak. 2000. Arpa ( Hordeum vulgare L.) da bazi Karacterlerde  tuza toleransa iliskin hetrotic 
etkiler. Turk. J. Agric. For. 24:643-648.

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

45
.3

7.
4 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

25
-1

2-
06

 ]
 

Powered by TCPDF (www.tcpdf.org)

                            10 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.45.37.4
https://iutjournals.iut.ac.ir/jstnar/article-1-932-fa.html
http://www.tcpdf.org

