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

��� 

��/��/�0123/� �"���� /04� /� 
5�6���7
5 8��� ��6	�
��7��

�� ��7	(Glycine max)

92/����/�� � �+*� :��);� <�3��=> �	�7?�����<3<@ <�7+

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

A$��<

<B7
5 �<�6���7��7��CD2 /�012 E�)F� "���� ����� ��/G .� �� 7��/� 6�/�012 2�	��	 
� ���<>� 7>� �3� :I>� > J��K7IK>� > J� 	K�

2�L�M �	 �/
'�2 /� �
5 <��� 67��<�2 <N�� �7O I� 	#>M "�2�>P I� �� �	��� Q7�2 	���/O 67<.<�7� ��R
� 67I>� >J 	��7
5 �� �S�	> 6

��7T��<>� I� 	� 	,:U�.���� /)� /� C�B �� V�/3 �	 �� 	� 3�� �� 7I>� > J#2 	��D� �� � I�
5 C�@ W�6���7�/O C�@ 7<.�� XKB

'�2�
5 <��2 ��R
� I� :6��<�2 <N�� 67
5 "�O I� 6�> �	�
5 J�6	�
CD2 "N	Y /�0122�L�M �	 �/
)?:Z�[��� (<
)�/O ��/G .	K� X\�

 O ���<>��/
	� ]3	! 
��L>	��J�� C�*> 67B ��� ^�<N�� :I
I
�B 	�

5�6� :���L>	�
5 ��<�2 6���� I� 6
� /� 7I>� >J <�2 <N�� �7"


5�O I� 6�:�	/�012 2�	��	 
��� ���� _�� 7�	�C�/O ��/G .	)>7��5� �<
�� �	�> "N	Y `/�012*��
�� �	����)a+/aP< (��2 6�	K� �	 


��	G /� _���'�2 C�B <�
5 :I
��� 67��<�2 <N�� �7
5 "�O I� 6��� �	>PQ�2� 	�
��/� ���� ���� .��/)�7
5 <N�� 6�6���7I� b��/� 

2�>P�QBP)+c/?Z(%/)#� �7� T��<>� 67I>� >J 
5 /R> �� �6���7��7��
5 e\' :�T��<>� 	� S�	> 6,������� /)� .2��K3� �	  K>���K7J

�J�� f�� :I>� >7� ^�'�2 ��J�B <��J�� � I
7
5 ��<�2 C�*> ^���� I� 6
� /� 7I>� >J )?-/?a('� <!��J�� �� 7<N�� ^I
�B 	�

5�6��

/�012
C!�<> .� ��7	��M 672 ^��	 [L�M ���� �/
��/)�7<�2 <N�� 67
5 "�6	�
��7��O I� �CK!�� �	�>� I� �� �	)./.Z.(%O��	K�	

 <�2 �� "N	Y7>� I>��5 � "�
5�6	�
��7����<�O I� 	�
�	Y 
B��	g)>� S	� C7)�	<
.
5�6���7��7��!�� ��/� <�M�	@ 
���	� �7

O�
=2 �� �/��	@ � �	�h	�
�P �	g)>� ��<!	� � 	� 	�� :7<�2 <N�� �	Y 67I>��5 � ">��
5�6	�
��7��'� I� �M/� "7	�<

> � 8��� K�J

i��� /���P�'��/� ���� 

5�6	�
*� j'	� �	B �	�7C�� 6.� �k'7gD2 6���/� ��R
� I� l��Y ��� �3/� ��� C#5 ��� ��5�� mn=�� 


5�6���7��7��O��� �	7C�� �<�M �� �/5� I� 	.

�P�� 	�
���<
:�7
5 :I>� > J�6���7��7��V�/3 :���L�M :�/
�� :7	

I�<g� 

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

 .
��	/01%�# 23�45� #% 06�''� $�6- 7'08'9�! .% #% '	 *

;5� )�"��,< 2�;"�� =/	! �'")� �>?@&'A�B>� ��'! 2�C'D 

'� #% ) E89'�@
	'�% �'F'G- #% E
�C> '"')� *'	?0�'-  '! @

G-'"# *	��F0% �
 	H *'�%�'I  -�� 
��� 2�JK�L�  ,�  '>
�H

��% .�	
)85�  L!%� *	% �
 ��% -) 0	�M'8	�!  A 
�%
 
� N
� 

H'8,
� .6� #%'75� *	��'')8�	
  A ��% *	% �M 0?	)� *"G- 

�.O"���  !��G9��P$���?P @&P��  ;LG� @#�)�?P @<�K�GQ��"! E8Q?M)R� 89�% $�6CD% .
�.0?M)R� ��	
�>�%S�P .$%�	% @#�)�?P @<�K�GQ��"! E8Q?M)R� 

*:,)�>QK% �T� .2�U��Q� V�(T�"Q0:o_m_abrahimi@yahoo.com 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

46
.1

5.
4 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

25
-1

2-
09

 ]
 

                               1 / 9

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.46.15.4
https://jstnar.iut.ac.ir/article-1-1116-en.html


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

��� 

�W, #%  ?"BM @�B, ) 89� , 0��F	# *"G- �! X�FBM0B8'9�! .

0/	  UG- #% 2��'D  '!  'A 0��F	# *"G- �B, �
 0���% @�M

 0'B, 2��'D 0?'	)� *"G- �B, VY� �
 0J"U� Z8'	8� 
�'"H

 @�"F![)Desiccation ( *"G- \%��  ! �]G�  A .��%0�
�'9 

)��)��.(��%&H *"G- #% @��"T! @�M E�'"H �
 0?'	)� 0	%#

 
�%
 
�-) �	�� 0���!  ! �6,[ �
  A�"^_'� `'a>b� @�'M��B"� 

�^c� ��% E89  >�%
�� E8	8� *	% �
 )d.�.��)��.(e'�%�1

 *"G- �! 0Ca>b� �	�� 0?	)� 0	%#�"^_�  'aB- #% .8G>T'M �%�H

 e�%�1 *	%.�0��,<  ! $%��"f)�.��)��(� g�, .	 ,�B,& )�.

�d )��($����M �Wa+ ) g�, .)��.��)�h('5� g�', ."i

�?A)��)��(.pH)�d)��(��, .)�d(*>
�H �%�I �6- .

�	 '',�B,& )��.�d)��(� Z#%8'',% .	 '',�B,& )��)��(� )"��''B

F!["�@)�)��(
�B, E��9% ..	/0�>6! #% 	� *'	 ',�B, &�'M0	

�� �
  A	! �"�>?	�  ! %� ���� *"�M��B@G-"*%#0	E
%
 $�?', 

G- jkK .��%"�, *l�0�89�! .���! �
0�'M@ '>
�H 2��'D 

G- jkK  A E89 ��%&H"
)8'm Z#%8',% �'! l��', *d0'a"� �'>� 

O��G� ��	� *	 ,�B,& �08'9�!)d.�)��(.0'K) %'	E#%8',% *

�0��,< OTm �! 8,%��"%�9 ) f	
 i"&	<�K�	/0H"2)�'C>� E�

 J�  A 89�!""%�! $[ *@��,< �M "�)�n f@��% .[�
	K�� 8G"8

U� �
 ��!" am�� .�J %@F![ #% '"�@'� %� 0'�0�B, '	 �
  'A 8

K�� �! o�U��%"$����M 8ABA �089�! .[�
	'G- �
 ��'!&� 8G"*

#	��F0G- )")� *	?0.p�'a! j'am�� �'�%)% �
 ) E
�!  !�?� 

G-"*�! �M	>T0%�9 q�J� �
 	H �%�I $89 r?� i"8',�)d.(

;1"% �! E8	�  A ��% *"F![ ��B"�@%�! @G- ���
 V�;>,% "#% *

 ! p�a! jam��	)� jam�� r	�)�'n s@0'� 8'9�! .%�!�'G!	*

��!0G- �B, j�%
% �! iU��� 2Y/?� #% ")� *	?0p�a! #% =� 

�0>, �
 8,%�� "$%8;
 j]	 ��,�! jam�� r�	&@F![ E8'9 '"�@

89�! .V�B1%	� r"F![ ��'B '"�@'>m 0't&- 2��'D  '! 0�'! 

G-"*�M@)�	?0�- u1�!  ,% ,#08'J! 8'9� )@) E8'9 �'6,[ 

� $#%�>� 89�	� O-�� %�  I�� )  ?0

�H.

G- �
 $89 r?�  ! eB5�"*�M@)�	?0�0'! �'! 8,%��  

H��''A"�@ABA ''��%�m sG''� .0)''	 ��B''�% 
%�''� �"��/0

)Osmoticum ( K)�� 8G,�BM"'a� .*0'�% "aH *a",�'� .V�'/") V�>

!���"
�9 �;K% V�>)d)��.('G- p�a!"*T',�>� �'! "&B'�% e@

��"	�
�! �
 *) �M	5� �"L0'G-  'A "�'�% E
�'A  '��m% %� *

iU���0�89�!)��.(� �
 V�m �M �
 ��%";>T� ��B"'G- 7"*�'M

 �!ABA )	�;K% �@+";>T� �"� �'! $[ 7"�'M��B@% .`'a>b� '	*

$����MABA �v)  A ��% 	Ca>b� `0[�
 �
 %� 	�;! 8G@��'! 


�%
 E861  !.- #% %  aB	�'v) *	'� `0H�'a-  '! $%�'�"�@#%

)�	��! V�>GA .X�FGM 
)# s0�M  ��,�! @>,< "/0)w�  A""2%�

!"9�"B"�0	
 )"&	'/0�'! iU��'� F![  '! e'B5� '"�@OU'� %� 

�08,�9 (�b� )	
�aA O"e)8'9 sM�'A  '! �]G�  A	K�� 8'"8

TA%"�
�! �
 V�J
 $R �'M@/?'� 0�%�'I ��', q�'J� �
  'A 

 >
�H � 8,%0
�9) (d(
�'B, E��'9% ..%'	� *", ��'B '" F>T'!%) &0

89	8@%�9  !	��#[ i	Jn) .s"G- �"*� �W, #% �M '" .\[ $%&

��,<"�B, jam�� .f@G-"G0�5�  A �"^_� �"� �%�I ��B0H'"
�

�UT, )F!["�@G-"� E�)
 V�� .*"'G- e/�)�� ) ��B"*%#0'	 

�! )  >9%
 E
�C>�% 
���	>T06!" G#�'�@

�'H )�.��)��.(

�� �
�! �?A j;!��	% �
 �	,3�� $%8Gx $%�0% �
 ) E
�U, '	*

�#";5�  G"A8,% 2�;0��%  >
�H 2��D )�)�.(% �
 %�K	*

���!0�"^_� � Z#%8,% 	7'�# . ',�B, &',#0� )"F![ ��'B '"�@�'! 

G-"*%#0	)�'	?08'U� 8'D�
 )	e'G- "H  '! *'"�'� �
 E�	�

(Glycine max L.)� 
��� �
�H �%�I  JK�L.

V�� � ���� 	�

��,<  � ��!"�� f	X�,  ! ��'M@BP .L17 )KW506 #% ='� 

NB- �)[@6� ��WG�  ! ."� j	 ',�B,& ) E8'9  >'9�A  ',�baH �


 G- jkK #% =k�"E#%8',% �! l��, *�'M@�.d)�0'a"� �'>�  '! 

%�9 �
 �?A ��WG�	9 $)�
 i" ?%@
�H E
�C>'�% '	8.�'6-

�;K%@�"G�  	 ,�B, &�M@G- jkK #% eD�m "E#%8,% �! l��, *�'M@

>?� yL� #% z�
0)� �'! 
�'� @'5� "�?'A iMSD40)�(

)V)8- �(8,89 E
%
 �%�I )e/9A�.('���! ��WG�  !0�"^_'� 

�%�� M
0�	 ,�B, &K�� �! �M"� 8"G- )  G"*%#0	, ."B0� #% '	&

 ',�B, �%�'� #% ='� �'M 'M
0)� .@'5� "�%�'I �?'A iE
%
 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

46
.1

5.
4 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

25
-1

2-
09

 ]
 

                               2 / 9

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.46.15.4
https://jstnar.iut.ac.ir/article-1-1116-en.html


���/�/�012 �3/� 6�
5 /� /0�� "���� 6�
5 8��� � �7�� ��7�� 
	���... 

��h 

��<5+.@/2 �D� f�W	�

5 �� ��	E)�� ���� C�@ �6���7��7����7	

i"5� X�, 2�U"A�� 

{�;K%(MSD40) MS Salts+B5 Vitamins+3%Sucrose+40mg/l 2,4-D+pH=7+0.2%Gelrite 

|/�"�(MSD20) MS Salts+B5 Vitamins+3%Sucrose+20mg/l 2,4-D+pH=5.8+0.2%Gelrite 

�B�	X%8,% &(MSM6AC) MS Salts+B5 Vitamins+6%Maltose+pH=5.8+0.5% Activated Charcoal+0.2%Gelrite 

p�a!(MSM6) MS Salts+B5 Vitamins+6%Maltose+pH=5.8+0.2%Gelrite 

,#  ,%�-08U� )	e(MS0) MS Salts+B5 Vitamins+3%Sucrose+pH=5.8+0.2%Gelrite 

8,89 .� #% E
�C>�% �!"'m%�- }0yL'� �
 >?'�0 'kK �'M �~�

% �%��	
�H 
�]	8.%�!@�M	� #% r"�M ��Bd�'W, �
 �%�'/� 

, �%�/� �M �
 ) 89  >
�H"&���	 ,�B,& 89 �?A . ',�B, �'M

 K�� ��WG�  ! �?A #% =�"� 8"��
 �! 89� z��%  !  G@�d -�
 

>,��0
)8m ��, 289 ) 
%�HµE m-2 s-1 ��E89 E
%
 V�;>,% 

28�  ! )	� r% �
 E� '	 '5� *"8'G>
�H �%�'I i)e/'9B�()

|/� �6- =k�"'5�  ! �"iMSD20)��) (V)8'- �(e';>G�

8,89 .G-"*�M@�B� ��WG�  ! eD�m 	'5� �
 p�a! ) X%8,% &"i

MSM6AC)�()V)8'- �(
�H �?'A 	8',8 .% �
 '	  'am�� *

�''�
@''��!�/,% "$���>,�''�  ''-�
 0��'', 28''9 ) 
%�''H 

µE m-2 s-1 ��H �W, �
 89  >
� .G-"*#% ='� �'M '	 E�'� r

�%86F,@% �
 	5� *"'5�  '! p�'a! ��WG�  ! .i"iMSM6)�(

)V)8- �(8,89 e;>G� .%�9	�%8'6F, i@% �
 '	,  'am�� *'"&


�! eUI jam�� 8G,�BM .G-"*�M@�;� �'6,[ �,�  A }K�! 	
�# ��'U

 8U� �6- ) \�b>,% 
�!	H  ! e"�'5� .E� �"^_'��"F![ ��'B '"�@

�H �%�I8G>
 .% �
	�'>� �'M e�%
 �
  am�� *@�d×��� �"'a0

�>�@
%8J� �dG-"89 E
%
 �%�I *)e/9F�.(�'>� \�
 @�'M

 
%��� �! $89  >T! $)8!")� 7a@#  CA 	�@ '! ) 8'9 E
%
 �%�I 

28��.�)���
 �
 #)� @�d>,�'�  '-�
 0�%8'6F, 
%�'H@

8,89 .H�a- ��WG�  !"�@�� $89 r?� #% 	G- N"*�M
)8m 

��"a0K"5� #% �>"iMSM6,"�>� j9�H �
 &@�	89  >b .

8U� �6- =k�	G- e"*H  '! �M '" '���! ) e'��A E�0�"^_'� 

�"F![ ��B"�@,#  ,%�- 8D�
 �! 08U� )	�k� #% =� .e@$89 

�M#)� 
%8J�@G- .�W, 
��� "*�M@�"'5�  '! E89 ��B"iMS0 

)��) (V)8- �(8,89 e;>G� .G-"*% �
 �M	�'�
 �
  'am�� *@

��>,�''� j''-�
 0��'', 28''9 ) 
%�''HµE m-2 s-1 ��~��

�%86F,@
�H 	8,8 .#% =��G- 
%8J�  >CM "*�M@)�	E
�'A s

� �M �
"
�H ���B9 ��B	8.G-"*�M@$%8aH  ! E
#  ,%�- �M@

)�m rx�A@�"V�;>,% l�� �	8G>
�)e/9G�.(%	��#[ *	s

��>A�
 2��D  !	�� ��� �! e	j

�4� �Y��A0)d%�'! �%�/� @

� �M"��#[ �M ) ��B	8�[ �
 %�-%  ! %&]� 2��D  ! s. '	&]� 

E
%
 e"a5� )�%�H 7�� &", ) �M @�'M�%&
% X�', �'BP  '! �'M 

SAS)Excel  �
�	�� X�],%.

	)>7pD� � `

�	 ,�B, &�M@#% =� E89 �?A 	'K)% ) E89 X��>�  >CM r"*

 ,�?, �M@K�� "� 8"[ �
  G �B, �6,	89 $� .�"'M
 �%�� ��B0�'	&

 ,�B, .�M�"^_� GJ� 0�%
@� �! "F,�"%&'
% �UT, *	� $#) s")  'G

 G- 
%8J�"%#%  ! *@� �M 	 ',�B,& �'9%
)��/��(8'D�
 �'�% .

�" G�M@'G- "*%&'
% %� %#	
%8', s)V)8'-�.(%&'
% �%�M�'v 	s

�'"F,�"''G- 
%8''J� *"%#%  '! *@� �''M 	 '',�B,& � V�''B1% �'!"''B ��

�%�� M
0�	 ,�B, &! �M"%&'
% �'! �>?	� s'"K�� $%& '" � 8")  'G

�5�	� r"M
  G0iU��� 0�89�! .H �
 7�# �3�D%" '! �']G� E�

K��"$����M 8�M@�%",�B��- .*a"'�% r"T'K�� ) 8"a"'�% r"8

�0

�H .%	$����M *sGA%) �M �'M@
"&	<�'K�	/0T'! "��@%�

�5�	'M��>A�
 $%�'G1  ! ) E
�B, r�@�';K% V�(T'� @$<�'M@

H�
"� 7�#  ! sGA%) �
 �08G9�! .%	sGA%) *# 2%�^% �M '	
�@

V�a� �
 �M@H"M�0�  A  >9%
 0�5�  ! $%��	.V�a'� 8'9� r

�" G%#0	�5� )	G- r"*%#0'	 
�'B, E��'9% )�)�h.('�%") *a 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

46
.1

5.
4 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

25
-1

2-
09

 ]
 

                               3 / 9

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.46.15.4
https://jstnar.iut.ac.ir/article-1-1116-en.html


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

��� 

��<5?./�012I>� >J7� �>� �3� �	 �2 B ��� ^7�J�� C�*> 6�L>	�� /� <N�� :I
�I
�B 	�I>� >J7� /� 
��� I� 6�
5 ��<�2 � �� 6�
5 


� X�,"��B �"F,�"*

%&
% �UT,	� $#) s" G8D�
 G"� @�MG-"%# *G- 
%8J�"%#%  ! *@� �M 	 ,�B,& 

M
 �%�� �!0Ad����/�Ah�/��A��/��

M
 �%�� $)8!0B�h���/�Ah�/��B��/��

�"F,�"*�M@%�%
 @3 ��m �"GJ� 2)�C� ��>?� *0V�B>m% yL� �
 �%
d%8,�%8,)*/,%
 $��#[.(

�B��-	�% r"% #% 8	BM% �W, *"! �"�>?@8,�%
 .,�B'��-"r

�%"K�� 8"�% 8", %� *a"%&
% &	'� s08'M
)�.(%�!�'G!	%&'
% *	s

� $#)"� �
  G	 ,�B, &�M@� E
%
 �%�� 0�5� �! 8,%��	K�� r"8

%	��� �M $����M *89�! iU .

���!0�>, 	� �"F,�"%&
% �UT, *	� $#) s"� 8D�
 . G" G�M@

G-"*G- 
%8J� ) %#"%#%  ! *@� �M 	 ,�B,& �
f"��,< �M@
��'� 

���!0!  A 
%
 $�?, "GJ� 2)�C� �6,[ *0�%
@% �'!  'L!%� �
 '	*

E#%8,% 2�CD H"�@�9%
 
�-) E89 )V)8-�.(��,< '"fBP #% 

� �W,"F,�"�UT, *%&
% 	� $#) s"� 8'D�
 )  G" 'G �'M@'G- "*%#

)�h�/��(%��,< )
  ! �UT,"
 f	�>6! 
�/aB1 �F@
%
 $�?', .

% �
 '	��,< *'"'G- 
%8'J� f"%#%  '! *@� �'M 	 ',�B,& ,'")
 #% &

��,<"
 f	! �F"
�! �>?)�/��.(��,< 8Gx �M"fKW506 �UT, 

 !L.17 �'"F,�"%&'
% �UT', *	� $#) s"8'D�
 )  'G  'G"� �'M@

G-"*%#@�>BA @G- 
%8J� ��% �9%
 "%#%  ! *@� �'M 	 ',�B,& �


#% $[L.17 !"
�'! �>? .�"^_'� ��,< '" '! �'6,[ �'��� 2)�'C� ) f

�"�M��B@G- `a>b� "*%#0	;;5� i��� �YUI "
 *	2�'U^%  '! �'F

��"��% E8)d.�.��)��.(%	��#[ *	, s"'��!  'JK�L�  ! &0

f"��,< �M@a�%
 0�%
�� ��%  > .

� Z#%8,%	 ,�B,& M"� ,�H�"^_�@%&
% �UT, �! 	� $#) s" 'G

 8D�
 ) G"� �M@G-"*� �'W, #% �'�% .�'9%8, %# '"F,�"
%8'J� *

G-"%#%  ! *@� �M 	'GJ�  ,�B,&0
�'! �%
 )V)8'-�.(% �
 '	*

���!0�>6! 	� E#%8,% *	 ,�B,& G- 
%8J� ��5K #%"%#%  '! *@�'M 

�	. ,�B,&��"a0�>� $[ �
  A 
�! d/��%#% G"� �MG-"K�� *'"8

8,
�A .'!"��,< *'"� Z#%8',% ) f	 ',�B,& � ���'9 �
 '"F,�"*

%&
% �UT,	� $#) s"8D�
 )  G G"� �M@G-"*%#)e/9�(�'^% 

�'9%
 
�'-) e!�;>� .��,< '" fBP � �'! 	 ',�B,& d�"'a0�'>�@

!"�>?	8D�
 * G"� �M@G-"*� �! )  >9%
 %� %#	 ',�B,& ��"'a0

�>�@�>BA 	� 8D�
 *"'G-  'G"*K�� %� %# '" �'�% .
�'A 8��,< '"f

KW506 � �! 	 ,�B,& ��"'a0�'>�@��,< #% �'>6! '"fBP e'B1 

%&
% �! ) E
�B,	� Z#%8,% s	 ,�B,& 8D�
 G"� �M@G-"*$[ �
 %#

 sM�''A	�''�%  ''>
� .''G- �''!  ''L!%� �
"*%#0''	)�''	?0�''� 	�

��%&H �M@T!"��@��?>,% 	 >
� �'>,  A 	$�?', e'D�m �E8'GM


BM%"��,< �! $[ e!�;>� �^% ) ��! Z#%8,% �"f0'� 8'9�!)�d.��.

�� )��.(%	8� *	�� �
 E8	�5� 289  ! ��"^_'� ��,< '") f


 jam��"&	<�K�	/0�	 ,�B,& 
�%
 �%�I .G-"�'B� *	&	�'�%  '>
�

 eD�m }K�!�,	T;�  >9� r"�� 2�B	K�a'� N0�)��'! r'Bb� 

�% E89 � sM�A #% =�  A �"T;� $%&"K�a� 70']m ."$8'9 7

V�a� #�+[ �M0�
�9 .% 
�-) �!	*T;�  A"K�a� 707A0�
�'9 

K)0$8'9 �!%�! )
 j�%
% $�/�% DNA 
�%
 
�'-) $�'G�BM .�


V�a� �M@��! jkK 0% 2�!�Um #% 	'� $89 �!%�! )
 *0�'� 8',%��

�� �!%�! 	t�a��M V�a� r'"8'9�!  >'9%
  '�%
% 8)�.(%�!�'G!	*

;LG�0� �W,  !0�M  kK  A 8��@G-"�� *"%##�'! �'W, #% E80	

b���05�  !"8GM8, $�?, �?A i.G- Z#%8,%"E
�C>'�% 
��� *

�0�5� 8,%���"^_� ��,< "%�9 ) f	�%8'6F, ) �?'A i@H'"E�

�B, 2)�C�	8.�)�n %�K@'
�J� �! �� ��% 0%�'9 	
�%8,�>'�% i

�6- H ��)�� "��,< l�'�% �'! E
�C>�% 
��� $�M� '" �)� .f

G-"*%#0	)�	?06!" G#��@

�H .

���9  aB- #% �M@G/� �
 76� '"'G- r"*%#0'	 )� '	?0

F![ jam��"�@�0%�'!  'A 8'9�!@ ',%�- ',#0U� 8'9� )"'J0

G-"*�M@)�	?0�)�n eD�m @�'�% .% �
 '	 '���! *0'!"*

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

46
.1

5.
4 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

25
-1

2-
09

 ]
 

                               4 / 9

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.46.15.4
https://jstnar.iut.ac.ir/article-1-1116-en.html


���/�/�012 �3/� 6�
5 /� /0�� "���� 6�
5 8��� � �7�� ��7�� 
	���... 

��� 

��<5,./�012� Q�2�>P �	 �2 <N�� :I
�B ��� ^7�J�� C�*> 6�L>	�� /I
�B 	�I>� >J7� /� 
��� I� 6�
5 ��<�2 � �� 6�
5 


� X�,"��B �"F,�"*

%&
% �UT,	� $#) s" G8D�
 G"� �M@G-"%# *G- 
%8J� "%#%  ! *@� �M 	 ,�B,& 

BP A����/�A�h/��A�h�/��

KW506 C����/�B���/�hA���/��

L17 B����/�C���/�Bd��/�

�"F,�"�M *@%�%
 @�3 ��m "GJ� 2)�C� ��>?� *0V�B>m% yL� �
 �%
 d%8,�%8,)*/,%
 $��#[.(

��<5Z./�012I>� >J7� ���<>� �	 �2 <N�� :I
�B ��� ^7�J�� C�*> 6�L>	�� /�I
�B 	�I>� >J7� /� 
��� I� 6�
5 ��<�2 � �� 6�
5 


� X�,"��B �"F,�"*

,%&
% �UT	� $#) s" G8D�
 G"� �M@G-"%# *G- 
%8J�"%#%  ! *@� �M 	 ,�B,& 

��"a0�>� Ad���d/�A���/��A��/��

d�"a0�>� Ad�h��/�A���/�dBh�/��

��"a0�>� Ad�dh�/�Ad�d/��Bd�/��

�"F,�"*�M@%�%
 @�3 ��m "GJ� 2)�C� ��>?� *0V�B>m% yL� �
 �%
d%8,�%8,)*/,%
 $��#[.(

"=!+.2 "�	g)� /0��� T��<>� �	 7I>� >J 2�>P 	��<N�� /� QI
�B 	�

5�6��

f"��,< �M� ."F![ ��B"�@)V)8'-d(��,< e'!�;>� �'^% )'"�'! f

F!["�@)e/9�(8U� 8D�
 �!  L!%� �
 	G- e"*�'M@)�'	?0

GJ� �Y>�%0�9%
 
�-) �%
)��/�/(P< .�>6!	� *"F![ ��B"�@

% �
	��#[ *	s�� ) 
�! #)� "��'B��'>BA #)� 	*�"^_'� �'! %� 

8U� 8D�
	�9%
 e.!"*f"��,< �M,"GJ� 2)�C� &0�%
@% #% 	*

�9%
 
�-) �W,)V)8-d.(��,< '" fBP � �'! '"F,�"8'D�
 *

8U�	e��/dd%!"�>?	8U� 8D�
 *	8'U� 8D�
 ) �9%
 %� e	e

��,<"fL17 �>BA 	
�! *.���! �
0^%��,< e!�;>� �"� �! f"��B 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

46
.1

5.
4 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

25
-1

2-
09

 ]
 

                               5 / 9

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.46.15.4
https://jstnar.iut.ac.ir/article-1-1116-en.html


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

��� 

��<5U./�012 
/�L�M �	 �2 � Q�2�>P (Desiccation)I>��5 � "7<�2 <N�� 6�L>	�� /� 	7�� ��7�� 6�
5 �>� 

��,< X�,"f�"F,�"8U� 8D�
 *	e�"F![ ��B"�@�"F,�"8U� 8D�
 *	e

BP A��/dd�#)� A��/d�

KW506 Ad�/d��#)� Ad�/��

L17 Bh�/���)�#B��/��

�"F,�"*�M@%�%
 @�3 ��m "GJ� 2)�C� ��>?� *0V�B>m% yL� �
 �%
 d%8,�%8,)*/,%
 $��#[.(

"=!?.2 "�	g)� /0� �L�M �	 �/
2�>P 	� �<�2 <N�� /� Q7
5 "�6	�
��7����7	

F!["�@��,< ."fKW506 �! �/��%!"�>?	8U� 8D�
 *	�'! %� e

� #)� s9"F![ ��B"�@��,< $[ #% =� ) 
%
 $�?, '"fBP . �'!

BM") #)� 
%8J� *�/��%8U�	�9%
 �%�I e.��"	*��	8'D�
 *

8U�	�  '! o�!�� e"��'B���,< ) 
�'! #)� '"fL17 �'! �/��%

�>BA	8U� 8D�
 *	
%
 $�?, 
�� #% %� e)e/9�.(

a10!  !�?� 
�-) 7+�"G- *"*%#0	)�'	?0'G- )"*%#0'	 

#	��F0% �
 ./?� em%�� ��%)"G- e")� *	?0)p�'a! j'am�� (

�;� �
	G- �!  T"# *	��F0��
Y>�% 0
�%
 
�-) .
%�'� $%8';


��"% E�@
�A 0�08,%�� 	/076� #% ��	e�%�1 *�^c� G! �'! '" 

89�! ��!)��.(

���!0E
%
 $�?', �'M �  'A 8',% '" (�)�'� $%&"�� *'"E�%@�


G-"*�M@)�	?0H",�M�0$�>A $��BM . 'UG� .	�'� . '],�	) �

C� S�A"T! 8"G- #% �>BA ��"# *	��'F00'� 8'9�!)�;�	��'U��%

G-"# *	��F0) (��.(

+"U� �"J0! $
�! "(�)�� $�"*�M@��'"E�%@'G- �
 "*�'M@

)�	?0!"K
  ! �>?"'G- e'��A p�'a! X81 e"*�'M 0'� 8'9�! �'� 

>^%�) 2Y/?�0'G- �! iU��� "*%#0'	 )� '	?0)��.(�'� �
	�

'!  A ��% E89 E
%
 $�?,  H��'A"�@ABA '5� �
 "�?'A i

%&
% OU�	� s"(�)�� $%&"*�M@��"E�%@G- �
 "*�M@)�	?0

�0

�H .%�9 �
	U� i"J0�Wa+ ABA � �
 0��! �B, jam�� 

%&
%	s	� \%�� X)%8� ) g)�9 O-�� )  >
�0

�H .$[ ',�H

 % $
)&
% E89 �b?�  A	5�  ! E
�� *",�� .�?A i/?'� N"e

G-"*�M@+"U� �"J0G�BM )"G- 
%8J� sM�A *"*�M@)�	?0

�0

�H)��)��.(

�! E)Y1ABA��B�% #% E
�C>�% .", �M X�/"B6� s;, &0

! �
"5D $�"(�)�� y"*�M@��"E�%@G- �B, jam�� �
 "*�M@

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

46
.1

5.
4 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

25
-1

2-
09

 ]
 

                               6 / 9

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.46.15.4
https://jstnar.iut.ac.ir/article-1-1116-en.html


���/�/�012 �3/� 6�
5 /� /0�� "���� 6�
5 8��� � �7�� ��7�� 
	���... 

��� 

)�	?0%	� �C08'GA .,�'� #% E
�C>'�%">V�)��~��(%�'6G�  '!0	

�0�- 8,%��	&F	*���"V��)�/ABA �'6, em%�� VY� �
 0	

G- p�a!" ',%�- #% �'J,�B� OU'�  A 89�! S�A ���
 *',#0

�"(�)�'� N'B]� Z#�'-% ) E89 81�� #% s"*�'M@��'"E�%@%�

�
%� 7M0�B, 	8.!���", V�>"Gx &"�'^% *@
�'� #% $�'>A �
 %� 

��% E
%
 $�?,)��.(


&B�% ��?@K�� g)�9 OU� O��G� "8ABA 0�
�'9  'A 

�
 #�+[ O-��%	�M8G@
 p�a! "&	<�K�	/0
%�'� N'B]� 8'G,�BM 

��"E�%@�5� )	G- �
 $89 r?�  ! eB5� r"*� �M0

�H .

&B�% ��?
@�0, 8',%�� '" #% E
�C>'�%  '! #�ABA '5� �
 %� "i

"=KK!,.KK3/� �KK
5 "KKY�/� �6���KK7��KK7���KK� �� 7	.

(A�7IKK>� >J :�<KK! C�KK@(BIKK>� > �
B �� �KK
5 IKK
�:�� 6

(C 
5 ��#q ��/@ 6
:(D ���2 �
K
5 �� �:6(E ���K2 �
��


5�6/;
3 "Y�/� �� 	�
IK\' � "=K! �
:(F K
5 �j'	K� 6

��7:	(GO �	g)>� ���<�O I� Ir�	.

AB

CD

F

G

E

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

46
.1

5.
4 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

25
-1

2-
09

 ]
 

                               7 / 9

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.46.15.4
https://jstnar.iut.ac.ir/article-1-1116-en.html


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

��� 


)8m �� �?A@
#�'� N'C��� )��)��.(%&'
% ��'WG�  '!	s

8U� 8D�
	G- e")� *	?0+  !"� #% �"F![ ��'B '"�@
%�'� #% @

#�>K�� .#)��A�� $��BM)��('a� .0'�% "aH *a"V�'/)��)��(.

,��"!��� .V�>"V�>)��(�M V�a5� )@/B, 0E8'9 g�U9% )��(

,"89 E
�C>�% &.8'U� 8'D�
 
�U6! ��WG�  ! 2)��� ) �A%)	) e

 ,%�- ,#0G-"*�M@)�	?0��	a� #% �0�%"aH *a",�� .V�/"V�>

 !��� )"8,
�A E
�C>�% V�> .���! �
0'a� �6,[ 0'�% "aH *a"V�'/

�� %'',%)%�
0'',#  '',%�- 0�''� %� ��%?''b! 
�''U6!"8.%&''
%	s

!���"�� V�>�%,%)%�
0,#  ,%�- 0�� %� h8U� 8D�
 ) �!%�! 	e

 ! %�d±d�%%&
%	
%
 s.,�� 
�!��A ��%"�Wa+ �! V�>�%�"^_�@

�! 8U� 8D�
 
�U6! 	,#  ,%�- ) e0G-")� *	?0��	�'9%8, �

)��.(

��!", $%��/BM ) 7"���! �
 &0a!�I 
�� "� �"F![ ��B '"�@

8U� 8D�
 �! %�	G- e"*�M@)�	?0�'� 	 'JK�L� �8',
�A )h.(

��#[ �
	� �6,[ s"F![ ��B"�@�'� �'!��� sM�A �! .��%�"^_'� 

GJ�0�%
@8U� 8D�
 �! 	',#  ',%�- ) e0'G- "*�'M@)�'	?0

�9%
 ., $%��/BM ) *B/a!"&�"^_� �"F![ ��B '"�@8'D�
 �'! %� 

8U�	G- e"*�M@#	��F0���! 0$�'�#  'A 8,
%
 $�?, ) E
�B, 

� V�B1%"F![ ��'B '"�@�
'G- "*�'M@#	��'F0T'! "',%�5! ��0

0� 89�! .���! �
0UT, �!��� sM�A �6,[ 0G-"# *	��F0�'� 

�� %�9�H #% 8J!��#)� ! ��;K #% '"�>?	8'U� 8'D�
 *	%� e


%
 $�?,)�.(

%�!  A ��% E
%
 $�?, �� 2%8M�?�@G! OTA '"8'U�  	�
 e

G-"*�M@)�	?0��	G- 8G,�BM �"*�M@#	��F0� V�B1% ."��'B

F!["�@�0�- 8,%��	&F	! * H��A"�@�)� �M@
	

�'H �'F .

F,�Fx ��%0% V�B1% 	� *", ) ��B", $[ $��# &"�!  ! #���0!"�>?

 I
 )"���@��,<  '!  '-�� �'! '"
�%
 E
�C>'�% 
��'� f.8'U�	e

G-"*�M@)�	?0H  !",#  ,%�- ) E�08'J! #)� #% �'��
 �6,[ 

� #%"F![ ��B"�@5� �
 �6,[ �?A )"iMS0 8'9 #�+[ .g)�'9

 ,#  ,%�-0� 89� �! 	
�H #�+[  ?	8.#% �>BA #% =� '	  '>CM r

G- �
"*�M@)�	?0a!�I  A'"�8'U� 	%� e	8'9� .8',
�!  '>
�

X%8,% �M@G-"*�M@#	��F0T!",%�5! ��00�8'9�! .'���! �
0

UT, �!��� sM�A �6,[0G-"# *	��F0����%�'9�H #% 8J!

��! ��;K #% #)� "�>?	8U� 8D�
 *	
%
 $�?, %� e)�.(

%�!  A ��% E
%
 $�?, �� 2%8M�?�@G! OTA '"8'U�  	�
 e

G-"*�M@)�	?0��	G- 8G,�BM �"*�M@#	��F0� V�B1% ."��'B

F!["�@�0�- 8,%��	&F	H ��/! *"�@�)� �M@
	

�H �F .��%

F,�Fx0% V�B1% 	� *", ) ��B", $[ $��# &"���!  ! #�0!'") �>?

I
''"��''�@��,<  ''!  ''-�� �''! ''"
�%
 E
�C>''�% 
��''� f.8''U�	e

G-"*�M@)�	?0H  !",#  ,%�- ) E�0)� #% �'��
 �6,[ 8'J! #

� #%"F![ ��B"�@5� �
 �6,[ �?A )"iMS0 8'9 #�+[ .g)�'9

 ,#  ,%�-0� 89� �! 	
�H #�+[  ?	8.#% �>BA #% =� '	  '>CM r

G- �
"*�M@)�	?0a!�I  A'"8'U� �	%� e	8'9� .8',
�!  '>
�

X%8,% �M@%�M0	89 g)�9 .G-"*�'M@)�'	?0 '! E
#  ',%�- 

$%8aH �M@)�m rx�A @�"V�;>,% l�� �	8'G>
�)e/'9G�.(

e/9 �
E-F�<�K�
�� g�G� 	/0G- �
 
�-�� "*�M@)�'	?0

��% E89 E
%
 $�?, eD�m .G- 8Gx �M"*�M@)�	?0e'D�m 

<�K�
�� �W, #%@w� %8>!% �
 ""�%�0% #% �6,[ �
 ) 8G>9%
 	�'W, *

T! g�G�"��@
	� E80.89 % �
 ��%	���! *0M" ',�H ��"^_'�@

H 89� E�5, �!"M��M  �@H �
 ) �'9%8, �6,[ #% eD�m "$�'M�

t)�", E8"w� &""�M�v �@b?� e!�I "40
	8?, E8.

��	
� ���� ��	E)�� 

�.�[ .�/��[ .$%.���h .H 89� 
%�� 
�!��A"M�0~,�U� 0
"&	<�K�	/0)%  B-�� .#�]m@X ).9�CA0I8D 0(.2%��?'>,% . V)% ��'x 

$%�6� E�F?,%
.

�.M%�!%"B0X.���� .#�%	!�0��9 sG�  ! eB5� @ G"� �M@����� "!������ r0�� �
 E89 	�.��'	$�'��G9��A  '��,0�Y'D% 8'9�% 

2���U,.#�)�?A Z8/?,%
 @.e!%# E�F?,%
 .

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

46
.1

5.
4 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

25
-1

2-
09

 ]
 

                               8 / 9

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.46.15.4
https://jstnar.iut.ac.ir/article-1-1116-en.html


���/�/�012 �3/� 6�
5 /� /0�� "���� 6�
5 8��� � �7�� ��7�� 
	���... 

��d 

�.m�"B"� $� .X ).)�T�@.���d .
"&	<�K�@��! )K��"`:% $�- .�!	�,�(.M�F?,%
 
�6- 2%��?>,%086?� .

�.�9	C0%.g ..�I�!@l ..�.D)V�)�.a1"E
%&.����.6!"e�%�1 $
�A  G�^c� G- �! "*%#0	����� "/0�� �
 	�.23�';�  1�B]�

���"�BM *	a� s0!"<�K�G/��@%	$%�.��~���69 	��.�)
�
 E�F?,%
 086?� .

5. Bailey, M.A., H.R. Boerma and W.A. Parrott. 1993b. Genotype-specefic optimization of plant regeneration from 
somatic embryos of soybean. Plant Sci. 93: 117-120. 

6. Bailey, M.A., W.A. Parrott and H.R. Boerma. 1993a. Genotype effects on proliferative embryogenesis and plant 
regeneration of soybean. In Vitro Cellular& Developmental Biology-Plant 29:102-108. 

7. Blackman, S.A., H. Scott Wettlaufer, L. Ralph Obendorf and A. Carl Leopold. 1991. Maturation Proteins 
Associated with Desiccation Tolerance in Soybean. Plant Physiol. 96: 868-874. 

8. Bostock R.M. and R.S. Quatrano. 1992. Desiccation Stress. Plant Physiol. 93:630-638. 
9. Buchheim J.A., S.M.Colburn and J.P.Ranch. 1989. Maturation of Soybean Somatic Embryos and the Transition to 

Plantlet Growth. Plant Physiol. 89:768-775. 
10. Dumanoglu H. 2000. Dessiccation Using Saturated Salt Solutions and Improvement Germination Rate of Walnut 

(Juglans regia L.) Somatic Embryos. Turk. J. Agric. For. 24: 491–498 
11. Ghazi T. D., H. V. Cheema and M. W. Nabors. 1986. Somatic embryogenesis and plant regeneration from 

embryogenic callus of soybean, Glycine max L. Plant Cell Rep. 5:452-456.  
12. Hangsink M. and D. F. Hildebrand. 2003. Effects of proliferetion, maturation, and desiccation methods on 

conversion of soybean somatic embryos. In Vitro Cellular & Develop. Biol. - Plant 39: 6: 623-628. 
13. Komatsuda,T. and S. W. Ko. 1990. Screening of soybean [Glycine max (L.) Merrill] genotypes for somatic embryo 

production from immature embryo. Japan J. Breed. 40:249-251.  
14. Körbes, A.P. and A. Droste. 2005. Carbon sources and polyethylene glycol on soybean somatic embryo conversion.  

Pesq. agropec. bras., Brasília 40(3): 211-216. 
15. Lazzeri, P, A., D. F. Hildebrand and G. B. Collins. 1987. Soybean somatic embryogenesis: effects of nutritional, 

physical and chemical factors. Plant Mol. Biol. Rep. 10:209-220.  
16. Nadolska, A. Orczyk and W. Orczyk. 1994. New aspects of soybean somatic embryogenesis. Euphytica 80:137-143.  
17. Parrott, W.A., G. Dryden, S. Vogt, D.F. Hildebrand, B.G. Collins and E.G. Williams. 1988. Optimizing somatic 

embryogenesis and embryo germination in soybeans. In Vitro Cellular& Develop. Biol. Plant 24:817-820 
18. Samoylov, V. M., D. M. Tucker, W. A. Parrott. 1998. Soybean[Glycine max (L.) Merrill] embryogenic cultures: the 

role of sucrose and total nitrogen content on proliferation. In Vitro Cellular& Developmental Biology-Plant 38:8-
13. 

19. Santarém, E. R., B. Pelissier and J. J. Finer. 1997. Effect of explant orientation, pH, solidifying agent and wounding 
on initiation of soybean somatic embryos. In Vitro Cellular& Develop. Biol. Plant 33:13-19. 

20. Schmidt M. A., D. M. Tucker, E. B. Cahoon and W. A. Parrott. 2005 Towards normalization of soybean somatic 
embryo maturation. Plant Cell Rep. 24:383-391.  

21. Shoemaker R. C., L. A. Amberger, R. G. Palmer, L. Oglesby and J. P. Ranch. 1991. Effect of 2,4-
dichlorophenoxyacetic acid concentration on somatic embryogenesis and heritable variation in soybean [Glycine 
max (L.) Merr.]. In Vitro Cellular& Develop. Biol. Plant 27P:84-88. 

22. Trevor A. Thorpe. 1995. In Vitro Embryogenesis in Plants. Kluwer Academic Pub., New York. 
23. Walker D. R. and W. A. Parrott. 2001. Effect of polyethylene glycol and sugar alcohols on soybean somatic embryo 

germination and conversion. Plant Cell, Tissue and Organ Culture 64:55-62. 
24. Wright M. S., K. L. Launis, R. Novitzky, J. H. Duesing and T. Harms. 1991. A simple method for the recovery of 

multiple fertile plants from individual somatic embryos of soybean [Glycine max (L.) Merrill]. In Vitro Cellular& 
Develop. Biol. Plant 27:163-157. 

 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

46
.1

5.
4 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

25
-1

2-
09

 ]
 

Powered by TCPDF (www.tcpdf.org)

                               9 / 9

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.46.15.4
https://jstnar.iut.ac.ir/article-1-1116-en.html
http://www.tcpdf.org

