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

�� 

�
+,
-
. ��	/0� �� ��!

 � �� 	
�� 10�

��023��&��4��5 �4��6� 

�
����$
7 ���" -/
 �8 

4
�����9��0��.' ���� :;�� <'*=�0	��> �?� 	!�� �*

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

7@
 	

-
. �+� ����� ��A/� �� ��!

 �6� ��	/0� �� 10�

�� �230� �� 	
�� �4��5 ��& ���B" -/B
 �8 �B
��� �4� <�B���� ��B� �8 �%B0���� 

)'C'()D �� =E
2  �F%4�8 �����%G ����  	H%4�8  �F%0���� �8 	B" ���4� ���H
 �� �� ��8��
 IE��G J�K L��9 �8 M0��$G�� ���N .

-0���� :0� �8<-
. PQ� �� ��!

)�SN <'D�*D��
� 0� �$
� �8 ��2��	/ 	
�� 10�

��(�� �"�4 ���" PQ� U/. �NaCl )�SBN <'<

*<(�V��8 �$� �� W/!0�(	" �$��2 �A4 �8 . 8�8 W4�0��� �0X�
 U0�$4 �& �+� �� =�%4/Y����8 10�

�� ��	/0� �9�� ��K �� 	
�� <�B7

 1%> =���%0��7��$���� L0�? �Z"�8 .���" � ���S$� ��&�+� #& [�$\� ��&�/Y� �� ���8�%0� ��K�9�� � �7 1%> =�� <�7

�9�� ]>�" <�7�
/� �6� ��$���� L0�? �	/$"�8 .<��^ :0� �� ���" -/
 -/H!&�� ���	/0� 	
B�� 10�

�� 8��B� �8 �B_/
 L0�B?

��$���� �/Y� 8�� ��8 .�4��5 	N�8 � Z��� <-0���� :0� �8`
& �
+,
 Z�
 �4� Z��F4 ���9 �&��!

 �� 10 .:
F4�
� �;0�a��&8�8 =�%B4 

��	/0� ZA�� -0�X�� �G 	
�� 10�

�� -0�X�� b��� �9�� ��K �7)��)/'��'/*�$4���$�(�%B0� 1%> =�� <�B7)��D(/D�B� Dc/D

��2 (��$���� L0�? �)��d'/D��De/'(�  	" ���" -0�X�� �4��5 -&�G b��� �$;� �4��%0� ��K �B7)��e/*�B� *B��$4� �B$�(<

]>�"�6� �
/�)��f/*D* ��d/'Vd (�$���� L0�? ��)��'/'��df/D(	".-0�X�� Lg� �	$�� �8 ���" -0�X���9�� ��K�7Wh� �

	" =� -&�G .�� �A4 �� <:0����/� -
. �8 	
�� 10�

�� ��	/0� ��  8�S$�� 	�� �%B0� ��BK -0�XB��  �� �� 	B4��$� �&�6� =8�G ��!

 �B7

�i&�
2 ���� �� ��$_� ���a$�� 	/G 8��0� ��" j0��" �8 �&.

 k�� �&�l�
	�:�9�� ��K <��$���� L0�?�%0� ��K <�7�i&�
2 <�7 

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

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

*:0 1&230"3�  4�5��6� �"$��7+"8:mzavareh@guilan.ac.ir 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
92

.3
.8

.8
.9

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
22

 ]
 

                               1 / 9

https://dor.isc.ac/dor/20.1001.1.22518517.1392.3.8.8.9
https://jcpp.iut.ac.ir/article-1-1826-fa.html


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

�9 

��	a� 

:;'� %�:$ �:. �+.&68Phaseolus vulgaris L. !:+<&'=�	 8>�:+�  

)��=n�( @::A.�B @::C  �::D	&E  @6�3F#::��0�� ��::C�	 �� 

�	�&$�:::E 4G&:::H.)Fabaceae(@:::$���� �	�&$�:::E���  �:::C/ 

)Papilionoideae (�C� .��+� F�� 0I�+F (J�:$�  F+2���:� �!AAB

�8$!K0 	�&0 � F+0�7� (��L �	80 ,�MN %	�0 �� (��+3.!O�..

(�&O �	 ,�:>�+� 	�:D';� � !:O� �!AAB	�!P0 Q0�� @B

	�!:R  �:C� ,�:MN ST�A0 �� (��+3.��U �� ��:7D> ,&:+'+0 

0�+F�>(�P� �� �+$	 �+VI� (��:. (!N !�!M� � �	�	 ���W 	&E 

0I�+F,�3$� (��L ��!��� 0 X&3P0 �>8	&O.O8:0 (�& !:$�&�

@. @:';N ��  ,�:>�+� &:;$ � !:O� Q:R��0 @;> �. �	�73� �&T

Q� >	8	�:D';� Y>�:B ��:AB �	 � @7O��� �V�  �&+0 Q+D#� �

	&O Z> !+6&� 8[+B ��� \5C  (	�]7W� )�.(

,�>�+� 8�!$� @E�^ �		�!P0 !O� @$�&N  8$� ��:. ,/ �� 

@�&. ���H7C� �. @B �MN 80 �V� �> YH$  	���� �	 (!+'B �	��:.

 8$���� �[��80!AB !:>	 (�� @'R�0 F�� �	 8���3E @_$�A^ � 

�3+$ ,��5N Q.�W @N� `+> @..@$�&N �. @a.�� �	 ��:. 8:$�  �:>

 @$�&N !b�	 � ���C ZM0 8[+B Q0�� �	 8$� 8:0 8:H'� !$&:O 

@B08!A$�&� B �+VI� �P�+[+�c���O � ��. 8:a+P0 @:';N ��  

 �O�B �73. (�&O �W !$�+� ��.,���:D;> � Q:+;N )��(,�:+.

 @$�&N !b�	 Y>�B \N&0 (�&O YA� @B !$	&;$ ���C  8$�

@$�&N @#:�� 1&T  8$� @W�:C � @:^ 8:0 @:^ 	&:O .Y>�:B F:��

08!$�&� � �+;C �� � ��. cC&� X/ X�N Y>�B @d+7$ ,&�:> 

!O�..

1�C �	 �-� @7O�� (�>(�> (	��� (��. 	&5M. @$�&N 8:$�

 �� 4�!W �@_>�+� � ��. Y� c+P0 �	(�> �!:O %�:d$� �e:��

�::C�::B � @::+@7��# �::��F�::M$/ Y+::� ��� �� �	�[7::C� (�::+*./

)fA+;������!+> (�C� ��. .�	�	 ���:N� ��:. @:.  ��� F�� �	

80 	&O �� @. �O�B �� Y+� �	�B X�N X/ �!O 1�7AB 4�&b

 6�K� �+��>(!AB ��L/ �� 	&E 8$� @$�&N .Y+:� �:� ��:B F�� ��

 g��E@#�� ��. �� @^,/ �� h� � @7��� @0�	���.(�> X/@7��� 

80 (��!M*$ �O�B ,�0� �� � �!O i#E !$&O)�.(� h��:>

 ,���D;>)�j(� !:A'�/ k$�:.  4�l (�>��:. 	&:E Y��0�/ �	

 ,�0� 4!0 �	 �� 	&m$ @:. � !:$	&;$ h+E X/ �	 n'7m0 (�>

 Y+� @B !A7��� �C	 @d+7$ F�� ��;+���.>�5:C�A0 ��� 8(��:. 

@$�&N ���C Y��o�� 8$��M$/ 80!:O�..1	p-+:B/ ,���:D;> �

)�U(�1�p���::B8B)�U( 8::AK0 �::V�Y+::� ��	 �::. �>��::. ��::;+�

8'� �. �� 1&*+'� F'+�� @#�� 1&T Y��o�� @W�C � @^@^0�!>�#

!$	&;$ .F+D.&�)�9(@. 	&E Y��0�/ �	 Z> q-7E� 8:AK0 ��	

@$�&N��. 8$��>(Y+� ��;+�Y+� � �!O 	�. 8� �!#$ ��;+�.

F+3B� ,&0�&> ���� F+6�� �> @B !A73> 8>�+� (�> �� h:�

 @. n#B Z+rA� ,�&A� Q�&T � !O� �!AAB 	�:B 1&':C ,�	�[7:C� 

!$!O .F+3B� 8�e�� F������. 1&':C 86&T !O� �. �V�  �> (�:>

 �C� @#�� � Q+7�&2'B  @W�C . 1�R F�� �. #�� Q+D#� �	@(�:>

 @#�� � 85$�N �#:B �	 86&':C Z+3H�  �d.�$ (�> �:��. �	 �

� F+2���� o7AC&+.RNA Z> !$��	 YH$ .@:B �C� F�� �. 	�H7��

 �:+6�K� \:N&0 ,J ,�:+. �	 8:���++s� �:. F+3B� �&B�:0 (�:>

80 	&O .1�!A�� i��+�&. C�+!@B1�!A�� ���� �	�> 	��	 (�N 

Z>  8$�;7E�C �r$ �� C� �	�&$�E@A+0/ !+ Y+:� � ,�:�&7=��� �	�:0

�C� ,��&7=��� )�9.(

YA� c���O �	)(�&O � 8D#E(@#�� Z73+C  X&:E (�

 80 �	�73� �!:O�. @7:O�	 ��:+� �	 �� (��+3:. �+VI� !$�&�)��

��(.@#�� Z73+C 	&5M. ��+� (�)@#:�� 	�!:K� � 1&:T Y��o��

@+6�� (�:O �	 ��:+� 	�:D';� Y��o�� @. �dA0 �MA� @$8:K+5T c��

08	&O �&O @. ��+� Q;P� 8��$�&� @D'.  (Y��o�� �� 8D#E �

8::0 !::>	)��(.	&::5M. @#::�� Z73::+C 8::0 ��::+� (� �::. !::$�&�

���+>� @. !A$�0 8��> � 8���:L 	�&:0 @. 8C�7C	 Y��o��  (	�e$

 Z+rA� �� �	�[7C��!AAB 	&O %�d$� !O� (�> )9.(@B �!O ���o�

�!::AAB!AB %t&::� 	�.��::B�::> ���::;> @::. !::O� (IBA 8��::$�&�  

@#�� �!$� � 8>	 @$&� 8$�0 Y��o:�� �� 8>�:+� n'7m0 (�> �	�	

 �C�)���u.(i�J&6&�o+� (�>��;+�)�(�Y+� ��:;+� ,	�:B

�>��.(Y>�e:� �� (��+3:. �	 8:���� n:'7m0 ,�:>�+� �:> (

5��0 :. c�	�:D';� �:� � @:_>�+� �:7M. ���H7:C�  (�&:O YA:� 

.#+8� �	 �� (�7 �C� @7O�	)j�u.(�&:��/ � h��&0)��(�

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
92

.3
.8

.8
.9

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
22

 ]
 

                               2 / 9

https://dor.isc.ac/dor/20.1001.1.22518517.1392.3.8.8.9
https://jcpp.iut.ac.ir/article-1-1826-fa.html


-
. �
+,
��	/0� �� ��!

 � �� 	
�� 10�

��023��&��4��5 �4��6�…

�� 

&:��-� � `>)�u(�� 8K+:C� �	�!:P0 @:B !:$	&;$ �!>�#:0

F+3B� :0 8�&A]0 (�>8!:A$�&� ,!:O Q:�&T Y��o:�� \:N&0 

1&'C @W�C �	 ����&A�� !+C� �+6�K� � �> !$&:O �:+.&6 (�> .�:M$/ 

@W�::C �	 ��::��&A�� !+::C� �::+6�K� � !::O� ��73::� F+::. (�::>

@$&� (�> �:5v0 8*73:5;>  �:+.&6 n'7m0 �!>�#:0 !:$	�B.�	

c+::P0 �&::O (�::> Z::> @::. ���::B+�(�� 8T&::'m0 �::� i::� 

Z+rA� �!AAB !:O� (�> Q:+5W ��  1�!:A��  !+:C� i+7:C� 1�!:A�� 

i��+�&. � !+:C� i+7:C� F+6�7[$  !+C�� 9p83:B&A���'B (	 

!+C� i+7C� @.  w�. 4�&b �	 ��:. �:. ��:;+� �� � 8O�� � �:H6�

�o�� @#:�� ,�&� Y� 8:>	 ���:+� !:O� Y��o:�� @:d+7$ �	 ��:V/

8AK0 (��	 @7O�	 8� �	 �C�)����9.(

��N� �� q!>(��F�:0�/ � Y:C��. 8s�:++���:�e8�:> (

@$�&N$�8��. �!b ZW� (.&6 +�87+^ � �V� �	+Y�+��; �. 1�!A�� 

i��+�&.C�+!�&O �	 (�>(4��[70 	&. .

o�� � 8��� �&

Y��0�/ F�� @.�:. 8�	�]� x-0�B y�T \6�W �	 Q��&7B�� 4�&b

 ���D� ��M^ �!D#:$�	 ��*#��0�/ �	 ��*#:$�	 (����#:B %&:'� 

1�C �	 ,-+����U!O ��N� .@:C Q0�:O 8#:��0�/ (�:>��;+�

zaC)�[b  �U��U8'+0 1�!A�� �7+6 �	 %�� !+:C� i��+�&.(

�� 8::O�$ �&::O X/ �::. (��::+./ za::C kA::� �NaCl)���!::>

�8D��7D6 �[b  � � ��98C	 �:70 �:. hA:;�� (	&:. .Z:W�

 oB�0 �� @B 	&. (�!b ZW� Y��0�/ F�� �	 �	�[7C� 	�&0 (�+.&6

 (�+.&6 4�H+HP�,���� {��� �	!O @+M� .(��.Y+� ��;+� �>��:.  

�M$/ @. �� 4!0�U1&'P0 �	 ���C �U��U8'+0 �:7+6 �	 %��

1�!A�� !+C� i��+�&. � (�0	 �	 c���O �	 h=C � �	�	 ���W |��

 !$!O i#E @��C �	 � ��*#��0�/ .�>��:.  !>�:O ��:;+� (��:.

@. 4!0�U�	 ���C X/!:O �	�	 ���W �aH0 �)��(�� h:� �

!$!::O i#::E ,/ .�::. Y��::0�/�U	!::� ����::. ��::;+� (�> 

�!O �	 (�0	 ��@N�	 }&+3:'C �@:. 4!:0���� }�:C��.

 (�>	��!$�7C�ISTA O %�d$� !.F�� �	�0�/�Y @#�� 1&T  @:^

 @W�C 1&T @#:�� i#:E ,��  @^ @W�:C i#:E ,��  @:^  @:^

 @$�&N !b�	  (�70&6/ \��~ @$�&N ���C  8$� �E�O � 8$�

 ���!$� ��. @+A. !$!:O @5:C�P0 �:� � (�:+� .���!:$� 1&:T (�:+�

@#�� @W�C � @^�. @^i� �W	0+'8�70 !O %�d$� .,	�	 ���:W �.

@$&;$ �>�	(�0	 �. 8$�/ u�@N�	 }&+3'C@.4!09����C 

@. i#E ,��  �M$/ ,	�B ,�� h=C �!0/ �C	 .@5C�P0 (��.

@$�&N ���C @a.�� �� 8$��!O �	�[7C� :

]�[
1=

=∑
n

i i
i

GR S D

 ,/ �	 @BGR ���:C @:$�&N 8:$�)�	 �	� @:$�&N ��:. 	�!:K�

���( Si�:> �	 �	� @:$�&N (�>��. 	�!K�  ���;:O Di	�!:K� 

���;O �� ���n� %� n�C� ���;O 4�K�	 	�!K� )��.(

@$�&N !b�	 @a.�� �� 8$��@.!0/ �C	:

]�[( )GP N N′=100

,/ �	 @B GP!b�	@$�&N  8$�′N@$�&N (�>��. 	�!K� � �	�

N0 ��. QB 	�!K� 8!O�.)�j.(��:. @:+A. �E�O @5C�P0 (��. 

)VI ( @a.�� ���!O �	�[7C� )�(:

]�[( )R S
VI

GP
+

=
100

 ,/ �	 @BR@#�� 1&T F+*$�+0 @:^)0+:'8�:70 (�SF+*$�:+0 

@W�C 1&T @^)0+'8�70 (�C�.

Z+3H� �� (�70&6/ \��~ i#:E ,�� @. @^ @#�� i#E ,��

@W�C @^)@a.��9(!O @5C�P0:

]9[r sCA W W=

 ,/ �	 @::BCA � (�70&::6/ \��::~ Wr�Ws@::. ,�� \::+���

@#�� i#E@W�C � @^80 @^!AO�..

�	�	 @�od� %�$ �. �> ��o��SAS @m3$ �/�!O %�d$� .@3:��H0

F+*$�::+0Z::C� � 8B&::� ,&::0�/ �::. �::>��	&;$ �::>%�::$ �::. ��o::�� 

Excel 2007!O %�d$� .

�$40b�� � U

�	�	 h$����� @�od� k��7$ @B 	�	 ,�#$ �> 1�!A�� i��+�&. !+:C� 

(�&O �Z> � n'7m0 (�> �M$/ YAD;>�. F+A^�+VI�8AK0 (��	

 @$�&N !b�	 � ���C �. �C� @7O�!$ 8$�)1�!N�(.� @�od� 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
92

.3
.8

.8
.9

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
22

 ]
 

                               3 / 9

https://dor.isc.ac/dor/20.1001.1.22518517.1392.3.8.8.9
https://jcpp.iut.ac.ir/article-1-1826-fa.html


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

�j 

MH" '.�K �� ���" -/
 �+� �%0� ��9�� � �7�7�
��� ):
F4�
��� ����� �A4 �� <ZSN �& �8 p�$%� q�^ 10 M9�	^ �� ��& ��/g� 

=���� �G�
 �8 PQ� ��!$^� c%<���S
 �/Y����8 	4��	4(

Q+'P��	�	 �>@#�� 1&T (@^ 8AK0 (�&:O YA� �	�C �V� (��	

 ,�#$ ��!$	�	��	6�R8@B>�:. � !+:C� i��+�&. 1�!A�� YAD;

 8AK0 �[b F�� �. (�&O YA� � !+C� i��+�&. 1�!A�� 	&5$ ��	

)1�!N�(.@:B 	�	 ,�#:$ (�&O YA� �	�C �V� F+*$�+0 @3��H0 

(�&O YA� y&aC Y��o�� �. @#:�� 1&:T Y>�:B @:^ �:��� 

)QDO�(@BS.�:a0 @:7��� �:. ,���:D;> � Q:+;N (�:>)��(�

,���D;> � 4�!W)��(	&. .@#�� !O� � �	 @^ 86&'C Z+3H� �V

 80 �&W� @.	!$&+��(�&O YA� �+VI� 86&':C Z+3:H� �. (�7#+. 

	��	 1&'C ,!O Q�&T �. @3��H0 �	)�U.(

@W�:C 1&:T �:. (�&:O YA:� � !+C� i��+�&. 1�!A�� �V� @:^

8AK0 Q:0�� �	 F�� YAD;>�. � ��	L+�:AK08��	 	&:. )1�!:N�(.

@B 	�	 ,�#$ (�&O YA� �V� F+*$�+0 @3��H0 YA:� y&a:C Y��o��

(�&O @W�C 1&T 	�	 Y��o:�� �� @:^.F:�� �:� ��!:H0 i:� @:. @:B

 	�	 ,�#:$ �� 8#:>�B !$�� i� ,/ �� h� � �!+C� �vB�!R )QD:O 

�.(�	�	 F+*$�+0 @3��H0 k��7$ �:r'L Y��o:�� �:. @:B 	�	 ,�#:$ �>

1�!A�� !+C� i��+�&. @W�:C 1&:T �:��� Y��o:�� @:^ )QD:O �(.

8AK0 (��	 �V���1�!A !+C� i��+�&. @W�C 1&T �. @^ @:7��� �:. (�:>

 �&��/ � h��&0)��(&:��-� � `> �)��(8:AK0 �(�&:O (��	

 �[b F�� �. @:7��� �:. ,���:D;> � Q:+;N (�:>)��(� 4�!:W �

,���D;>)��(�O�	 �H.�a0 .@7��� }�C��. F3:AN (�> )��(�:.  

Y+� 80 ,	&;$ ��;+� @_>�+� 1&T Y��o�� @. ,�&� @:B �:��� �C	

 	��	 8::� �	 �� ��::+� �::7M. ���H7::C� @::d+7$ �	)�U.(8'::b� �::'�

Y��o�� @W�C 1&T �� @^ xG�;7R�80!+:C� �:+6�K� Y��o:�� @. ,�&�

�;d� � ����&A��	�	 �53$ @A.�B YO (�>!AW )�u���(.

�	�	 h$����� @�od� k��7$ ,�� (�> @#:�� i#E c:H� @:^

8AK0 � i��+�&. 1�!A�� (��	 	�	 ,�#:$ �[:b F:�� �	 �� !+:C.

�	�	 F+*$�+0 @3��H0 k��7$ �:r'L Y��o:�� �:. @:B 	�	 ,�#:$ �:>

1�!A�� !+:C� i��+�&. @#:�� i#:E ,�� �:��� Y��o:�� @:^

)QDO �(@B,���D;> � �7C&� k��7$ �. )��(8*A>�;>�O�	 .

@W�C i#E ,�� �. (�&O YA� 8AK0 @^@B 	&. ��	 8:0-L

 ,���D;> �)��(Z>!:$	&. �!+C� @d+7$ F�� @. 	&E S+HP� �	 .

1�!:A�� � (�&:O YAD;>�:. � !+:C� i:��+�&. 1�!A�� �V� �0�

 !+C� i��+�&.L+�AK08��	 	&. )1�!N�(.���&:;> (�&O YA�

 �� Y��o�� @W�C i#E ,	�	 ,�#$ �� @^)QD:O9pX(.!:+6&� 

@#��(�> ,�&N �w�0 @#:�� (�:> �� �:+� 8:0 ,�&:� ��)���:C 

�;7R�Q;P� 86F�� ��+� @:. YA:� ,�� Y��o:�� (��:. 8:'+6	 �

@W�C i#E	&;$ ,�&A� @^.

8AK0 �MA�  ��. @+A. �E�O �[b 8C��. �	 YA:� �V� (��	

 !O �!>�#0 (�&O .�H0�0 @3+*$�+�&O YA� �	�C �V� F(,�#:$ 

�o::�� �::. @:B 	�	��&::O YA::� y&a::C Y( �E�::O ��::. @::+A.

)QDO9pn6�(Y>�B ���� �. @Bk��7$ ,���D;> � 80-L )��(

�O�	 �H.�a0.

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
92

.3
.8

.8
.9

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
22

 ]
 

                               4 / 9

https://dor.isc.ac/dor/20.1001.1.22518517.1392.3.8.8.9
https://jcpp.iut.ac.ir/article-1-1826-fa.html


-
. �
+,
��	/0� �� ��!

 � �� 	
�� 10�

��023��&��4��5 �4��6�…

�u 

��
��

�.
�
	
�
�

�
��
��
��
�
�
	

��
��
�


�
�

�	

�
�

�
	�

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

)-
��
�

�
�.
-

�
��
��
��
�	


��




��
��
	�

��
���
	

��
��
��
���
	



�

��
�� ���
�

�
�
��
�

���
��

��
�

�

�� ���
��

��
�

�
 �
!

"
�#

�$
�%
��
 �
!

�$
&
#
'
(�
) �"

�#
�$

&
#
'
(�
)

�%
��

�$

��
��
*

'�
+

�,
�

�-"
. �/

	�
0�

�

 )
��
"�

&
"�
���
�

��
��

)
A(

3
45/7

ns
33/8

ns
58/7

ns
79/:

*
77
79

/7
**

77
77
4

/7
ns

9/
9:

ns
:3/7

**

�
��
+
;
��

(B
)

:
4:/4

ns
3<

ns
=8/

:7
**

45/>
*

77
74

/7
ns

77
4

/7
**

>5
57

**
34/7

**

A
×B

=
>=/4

ns
>>/

4=
ns

<>/:
ns

53/7
ns

77
77
5

/7
ns

77
77
5

/7
ns

5/
<7
7

ns
73/7

*

�?
'

>7
79/4

33/
48

>>/>
=>/7

77
77
<

/7
77
77
=

/7
9/

<7
>

77
9

/7

.
"�
-

����


��

(%
)

A
99/4

95/7
<>/

43
79/<

9/
4:

</
4<

3/
43

:/
47

** B
*

)
ns:

��
�
��
	.

���
�

 �
D/
E�
F
?�

��
���

4%
)

<%
�
��
	G

H
/'
�(
)�
�)

���

/
0�

1.
��
��
�

+2



�3

%
��
4
+-
�)
%

5
�+
)��
-

�6

)-
��

)
8
)9
	
)
�

/
3
�
:

-
�

�

+-
�
�

�;
+<
	�

=
>
�?
+�
�&
@
+�
A
�
B
+:
5
�

�

�C
�

D�
��
;

�
E�
�

�&
F
$%

�

*�
:



G%=
I
�

��

�
�J
�

�
�

&

�	
�

�	

(

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
92

.3
.8

.8
.9

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
22

 ]
 

                               5 / 9

https://dor.isc.ac/dor/20.1001.1.22518517.1392.3.8.8.9
https://jcpp.iut.ac.ir/article-1-1826-fa.html


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

�� 

MH"(.��	/0� �+� 10�

�� �� 	
�� 1%> =���%0��7�
��� ):
F4�
��� ����� �A4 �� <ZSN �& �8 p�$%� q�^ 10 M9�	^ �� ��& 

��/g� =���� �G�
 �8 PQ� ��!$^� c%<���S
 �/Y����8 	4��	4(

MH" V.�� ���" -/
 �+� )[��(� �6� �
/� ]>�")s(�9�� 1%> =���7�
��� ):
F4�
� �& �8 p�$%� q�^ 10 M9�	^ �� ��&

�� ����� �A4 �� <ZSN ��/g� =���� �G�
 �8 PQ� ��!$^� c%<���S
 �/Y����8 	4��	4(

@B 	&. 87[b �MA� (�70&6/ \��~�V� 8AK0 (��	 @:. YA:B�� 

!A�� �	�C F:�� YAD;>�:. � (�&O YA� � !+C� i��+�&. 1�

 	�	 ,�#$ Q0�� �	)1�!:N�(.YAD;>�:. F+*$�:+0 @3:��H0 

1�!A�� Y��o:�� �. @B 	�	 ,�#$ (�&O YA� � !+C� i��+�&.

 1�!A�� �r'L !+C� i��+�&. @:7��� Y��o�� (�70&6/ \��~ 

���� Y>�B (�&O YA� 8[A0 �+VI� �)QDO �(.@. 8'B�&T

 ��� Y+� ,	�B ��;+� @. �dA0 ��3D(s�++4�� �>��. �	 (

8:0 n'7m0 ,�>�+� Y��o:�� @:B 	&:O Q+3:$�7� @:$�&N  8:$�

87E�&::AD� � ���::C @::$�&N �::MN �� ��::. 8��::$�&� � 8::$�

 @$�&N �$�&0 �. @MN�&0 80 Y��o�� 8$� !>	)��.(Y+� �. ��;+�

 80 ,	&;$ 8�e�� ,�&� @$�&N (�> !+#:m. 	&:5M. �� �:+.&6 8$�

 @B 8'�&T � (�.�b)��(�	�&$�:E �� 8K��0 ��+� �	 4-:L  

,���D;> � h��>)�u(� 8P6�:b  	&:m$ � k$�.  4�l �	

 ,���D;>)�U(�	�� n��:O � 8~���  �o'B �	)��(,��� �	

@�&'��(,���:D;> � 8:0-L  )��(� (�+3:0�� i:O�0 �	

 ,���D;> � 4�!W)��(�:C	 @:d+7$ F:�� @:. Z:> %!A� �	

@7��� �!$.

@:B 	�	 ,�#:$ 8#:��0�/ (�>��;+� F+. 8*735;> c.��� 8C��.

@::$�&N !::b�	 F+::.@::$�&N ���::C � 8::$� i#::E ,��  8::$�

@W�C @W�C 1&T � @^ @W�C i#E ,��  @^ i#:E ,�� �:. @:^

@#�� @#�� 1&T �. ��. @+A. �E�O  @^ �:. (�70&6/ \��~  @^

 @#:�� 1&T @#:�� i#:E ,�� � @:^ � �:5v0 8*73:5;> @:^

8AK0 �:C� @7:O�	 	&N� (��	 .86�:R �	 i#:E ,�� F+:. @:B

@W�C 1&T �. @^ @#�� i#:E ,�� �:. ��:. @:+A. �E�:O  @:^ 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
92

.3
.8

.8
.9

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
22

 ]
 

                               6 / 9

https://dor.isc.ac/dor/20.1001.1.22518517.1392.3.8.8.9
https://jcpp.iut.ac.ir/article-1-1826-fa.html


-
. �
+,
��	/0� �� ��!

 � �� 	
�� 10�

��023��&��4��5 �4��6�…

�� 

MH"c.��	/0� � ���" -/
 -/H!&�� ��$���� L0�? �� 	
�� 10�

���
��� 

��	5 *.���0��� 8��� ��SN :
� �F$;g!& L0��? 

�[ba���9�ju�

�UUU/�

����/U *** UUU/�

�U�9/U ns UU�/Up ns UUU/�

9Uu�/U ns Uj9/U ns ���/Up ns UUU/�

��j�/Up ns U�u/Up ns U�j/Up ns ���/Up ns UUU/�

j���/Up ns �u�/Up ns 9��/Up ** ���/U ** 9u�/U ** UUU/�

u���/U ns �j9/U ns ��j/U *** ��9/U ns ��U/Up ns ���/Up *UUU/�

�Uju/U ns ���/U ns 9u�/U *** ���/Up *** 9��/U *** �ju/Up *** ���/U ns UUU/�
a�(@$�&N ���C8$� �(@$�&N !b�	8$� �(@#�� 1&T@^ 9(@W�C 1&T@^ �(@#�� i#E ,��@^ j(@W�C i#E ,��@^ 

u(��. @+A. �E�O��((�70&6/ \��~ 

@W�C @W�:C i#:E ,�� � 1&:T �:. (�70&:6/ \��:~  @^ :^ @

8AK0 � 8[A0 8*735;> !O �!>�#0 (��	)1�!N �(.

��
$4 ��
2 

Y��0�/ F�� �	 �� �	�[7C� 1�!A�� !+C� i��+�&. Y��o:�� \5C

&T @W�C 1@^!O �> @B80!$�&� @. ���H7:C� 	&5M. @. i;B Q+6	

 !O�. !+[0 YA� c���O �	 ��+� .!+C� i��+�&. 1�!A�� �� �	�[7C�

 � i#E ,�� Y��o�� \5C@#� 8:0 @B !O @^!:+6&� @:. !:$�&�

 @#�� �7#+. i:;B YA� c���O �	 X/ �7M. X�N � F+�&0 (�>

!AB.:�� F:�� ���� @#8:0 �:> ��73:� @:��o0 c���:O �	 !:A$�&�

�+C� (�� �:. X/ �7#:+. X�:N ��� �� � @7��� �. �	 �� {�E ��

ZB !:A��;$ @:.�H0 8:./ .8:AK0 1�!:A�� YAD;>�:. �:V� ,!:O ��	

 +C� i��+�&. (�70&:6/ \��~ �. (�&O YA� � !),�� �53:$

@#�� i#E@W�C @. @^@^(�C� ,/ ��&� Z>.

t��/� 8���  8�S$�� 

1. Afzal, I., S. Rauf, S. M. A. Basra and G. Murtaza. 2008. Halopriming improves vigor, metabolism of reserves and 
ionic contents in wheat seedlings under salt stress. Plant, Soil and Environment 54(9): 382-388. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
92

.3
.8

.8
.9

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
22

 ]
 

                               7 / 9

https://dor.isc.ac/dor/20.1001.1.22518517.1392.3.8.8.9
https://jcpp.iut.ac.ir/article-1-1826-fa.html


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

�U 

2. Alizadeh, M. A. 1997. Loss of vigor and disease resistance in wheat seeds stored in Iranian climate. PhD 
Dissertation, Salford University, Salford, UK. 

3. Ashraf, M. and P. J. C. Harris. 2004. Potential biochemical indicators of salinity tolerance in plants. Plant Science 
166: 3-16. 

4. Azam, F. 1992. Uptake of soil and labeled fertilizer N different varieties of wheat. Pakistan Journal of Agricultural 
Research 13: 107-115. 

5. Azam, F., M. Ashraf, A. Lodhi and M. I. Sajjad. 1992. Fate and interaction with native soil N of ammonium N 
applied to wetland rice (Oryza sativa L.) grown under saline and non-saline conditions. Biology and Fertility of 
Soils 13: 102-107.  

6. Basra, S. M. A., I. Afzal, S. Anwar, M. Shafique, A. Haq and K. Majeed. 2005. Effect of different seed invigoration 
techniques on wheat (Triticum aestivum L.) seeds sown under saline and non-saline conditions. Journal of Seed 
Technology 28: 135-141. 

7. Bose, B. and T. Mishra. 1999. Influence of pre-sowing soaking treatment in Brassica juncea seeds with Mg-salts on 
growth, nitrate reductase activity, total protein content and yield responses. Physiology and Molecular Biology of 
Plants 5: 83-88. 

8. Bourgene, S., C. Job and D. Job. 2000. Sugar beet seed priming: Solubilization of the basic subunit of 11-S globulin 
in individual seeds. Seed Science Research 10: 153-161. 

9. Davis, T. D., N. Sankhla, R. H. Waker and A. Upadhyaya. 1985. Promotion of adventitious root formation on 
cuttings by paclobutrazol. HortScience 20: 883-884. 

10. Dell’Aquila, A., D. Pignone and G. Carella. 1984. Polyethylene glycol 6000 priming effects on germination of aged 
wheat seed lots. Biologia Plantarum 26: 166-173. 

11. Ghodrat, V., M. J. Roosta and M. S. Tadaion. 2010. Effect of priming with Indole-butyric acid (IBA) on 
germination and growth of wheat under saline conditions. Proceeding of 11th Iranian Crop Science Congress, 
Environmental Sciences Research Institute, Shahid Beheshti University, Tehran, Iran, pp. 433. (In Farsi). 

12. Gholami, P., J. Ghorbani, Sh. Ghaderi, F. Salarian and A. Karimzadeh. 2010. Assessment of germination indices for 
Vicia monantha under salinity and drought. Rangeland 4: 1-11. (In Farsi). 

13. Goobkin, V. N. 1989. Methods of vegetable seed germination improvement. Acta Horticulturae 253: 213-216. 
14. Guilfoyle, T., G. Hagen, T. Ulmasov and J. Murfett. 1998. How does auxin turn on genes? Plant Physiology 118: 

341-347. 
15. Gusta, L. V., B. J. O’Connor, G. P. Lafond and H. M. Austenson. 1994. The effect of fungicides and plant growth 

regulators applied as seed treatment on the freezing tolerance of winter wheat. Canadian Journal of Plant Science 
74: 63-69.  

16. Harris, D., A. K. Pathan, P. Gothakar, A. Joshi, W. Chivasa and P. Nyamudeza. 1999. On-farm seed priming: Using 
participatory methods to review and refine a key technology. Agricultural Systems 69: 151-164. 

17. Hatch, M. D. and K. T. Glasziou. 1963. Sugar accumulation cycle in sugarcane. II. Relationship of invertase activity 
to sugar content and growth rate in storage tissue of plants growth in controlled environments. Plant Physiology 
38: 344-348. 

18. Jamil, M., B. L. Deog, Y. J. Kwang, M. Ashraf, C. L. Sheong and R. Euishik. 2006. Effect of salt (NaCl) stress on 
germination and early seedling growth of four vegetables species. Central European Agriculture 7(2): 273-282. 

19. Jensen, M. 2002. Seed vigour testing for predicting field seedling emergence in Fagus sylvatica L. Denderobiology 
47: 47-54. 

20. Al-Karaki, G. N. 1998. Response of wheat and barley during germination to seed osmopriming at different water 
potentials. Journal of Agronomy and Crop Science 181: 229-235.  

21. Ludlow, M. M. and R. C. Muchow. 1990. A critical evaluation of traits for improving crop yield in water-limited 
environments. Advances in Agronomy 43: 107-153. 

22. Maguire, J. D. 1962. Speed of germination in selection and evaluation for seedling vigor. Crop Science 2: 176-177. 
23. Morris, D. A. and E. D. Arthur. 1984. Invertase and auxin-induced elongation in intermodal segments Phaseolus 

vulgaris. Phytochemistry 23(10): 2163-2167. 
24. Nabati, D. A., R. E. Schmidt and D. J. Parrish. 1994. Alleviation of salinity stress in Kentucky bluegrass by plant 

growth regulators and iron. Crop Science 34: 198-202.  
25. Nanda, K. K., A. N. Purohit and A. Bala. 1967. Effect of photoperiod, auxins and gibberrellic acid on rooting of 

stem cuttings of Bryophyllum tubiflorum Harv. Physiologia Plantarum 20: 1096-1102. 
26. Nanda, K. K. and V. K. Anand. 1970. Seasonal changes in auxin effects on rooting of stem cuttings of Populus 

nigra and its relationship with mobilization of starch. Physiologia Plantarum 23: 99-107. 
27. Pan, R. and Z. Zhao. 1994. Synergistic effects of plant growth retardants and IBA on the formation of adventitious 

roots in hypocotyl cuttings of mungbean. Plant Growth Regulation 14: 15-19. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
92

.3
.8

.8
.9

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
22

 ]
 

                               8 / 9

https://dor.isc.ac/dor/20.1001.1.22518517.1392.3.8.8.9
https://jcpp.iut.ac.ir/article-1-1826-fa.html


-
. �
+,
��	/0� �� ��!

 � �� 	
�� 10�

��023��&��4��5 �4��6�…

�� 

28. Riazi, A., F. Sharif-Zadeh and A. Ahmadi. 2008. Effect of osmopriming on seeds germination of forage millet. 
Pajouhesh & Sazandegi 77: 72-82. (In Farsi). 

29. Saberi, M. and A. Tavili. 2010. Evaluation of different priming treatments influence on Puccinellia distans 
germination characteristics. Iranian Journal of Range and Desert Research 17(1): 51-60. (In Farsi). 

30. Salehi, M., F. Tamaskani, M. Ehsani and M. Arefi. 2010. Priming effect on germination and seedling growth of 
canola in comparison to nanosilver treatment under salinity stress. Journal on Plant Science Researches 16(4): 52-
57. (In Farsi). 

31. Shakirova, F. M., A. R. Sakhabutdinova, M. V. Bezrukova, R. V. Bezrukova and D. R. Fatkhutdinova. 2003. 
Changes in the hormonal status of wheat seedlings induced by salicylic acid and salinity. Plant Science 164:  
317-322. 

32. White, J. W. and J. A. Castillo. 1989. Relative effect of root and shoot genotypes on yield of common bean under 
drought stress. Crop Science 29: 360-362. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
92

.3
.8

.8
.9

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
22

 ]
 

Powered by TCPDF (www.tcpdf.org)

                               9 / 9

https://dor.isc.ac/dor/20.1001.1.22518517.1392.3.8.8.9
https://jcpp.iut.ac.ir/article-1-1826-fa.html
http://www.tcpdf.org

