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   ن فسفاتازيد و آلكالياس يها آنزيماثر تنش شوري بر فعاليت 

 گندم نان  بذر دو رقم زني در مراحل اوليه جوانهمحور جنيني 
  

  3ف زادهيفرزاد شر و *2ي، رضا توكل افشار1دكي يفرح لقا رازق
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  چكيده 

  

 ����� ����	 
�� ���������� ����� ����� ������� �� ��� ��! � "# 
$�%
�� �%� .&�'(# �)�� *+�� ,�)��- $� �/�0� $�1 2 ��	�34+ 
  5�34+ ,��06��34+� � �(�%

� ���� � �$ �(�/� 5�34+ 2 ,# ���7	 � ��#�($� . ����$� 8����# ��� 9�:(� �� ;�)
 *���/+&�'(# �)�� ,�( 9��- &<$ �� ����= $��� $� ��	�34+ ������� � ��0� 
 . 2>?�� $�

2(��= 8����# @�0$� �$�� 9�<$� $� 
$�% 2 ���	 ����$� $�A�� 2 @���  &<$ �� $B �(�
����� ,�( 9��-CC ��4(��D $� E�< �  F>�G� 
�)NaCl �*+�- 9�:( . H�� 
$�% 8�	

2(��= I!�% � *��0 @�J$� 8)�� ����- �(� . *���/+ �0$� $�A�� 2 @9�� 2>?�� $�
&�'(# �) 2 �K����# 
$�% 8�	 *�	 E�4? � 9��L� 
�)$B $� ��	�34+ ������� � ��0� 


�% 9�:(� $���	 20 � �+���	 M6��� N�1 O��< $� ��$����+ 5$�J .<$ ��� $����+ @&
�� 
��P# ,��� 9�0 $����+ � 
$�% 9�� $����+ .8�	 2� ��� ,�K( Q���(   O70 
$�%

 *���/+ 8��'+�&�'(# �) �	 8�	 R�0 8��'+� � � �(�%  ��	�34+ ������� � ��0� 
STU  $�
 *���/+&�'(# �) *+�� 8��'+� .
$�% 8�	 2 9��L� &<$ $� &�'(# *���/+ 8��'+� ��� )�����CC (

K�E�4? &<$ �� �� )E�< (�� . � 9��L� &<$ �� �) $� ��	�34+ ������� � ��0� *���/+
*+�� 8��'+� 
��P# ,��� 8��'+� � 
$�% 2 E�4? . *���/+ ,�'�� ����K� 8����# ��� $�

 2 X��� ��	�34+ ������� � ��0� &�'(#SY �� 
��P# *��0 . 24��L� $� ��	�34+ ��0� ,�'��
������ ��� ��K� �0�4�� $�1 2 &<$ �� �) $B ����= $��� $� ��	�34+ �.  

  

�@ -��9 )�,@  :هاي كليدي واژه�	�34+ ������� @��	�34+ ��0� @
$�% 8�	2(��= (��.  

  

  مقدمه 

 ��!	� �" #	$��!%&� ' ()� *+�,-� .� /0	 1��2

/� �34 . /6��. �& �" �72 �	� �78��9; �9<  "'�=> 

 �� ��7�7�?&� �"�4 (Anonymous, 2008) . @AB

 !7CD� ?-� 1��2 "!0�E6@�� A �7�4 /F7-� �

/�G� ��" /� �34 . H4 �72 I&J@�� A K%�4/  ����6 H4

 �L� M�%N�*�� OP�
  ' �3� H�=!� O@�� *�3 '

 ��. P�Q'"��" @�� )Angelove, 2003( . HB T �U .�

 !77V� ' �W%X� YZ& �. @�� [	�!378G�? A /A72 �

/� �3O�
 @�� �	� ?&� �0E� �	�!4�4  ����6 H4 A

 �72 �" /0	\�8�	]7� ' /	7E73�74 HG8F� ��!4 ���]4�

�
!72 ��!Q �^^-� �"�%&� "���(Grattan & Grieve, 

1999).  @����3� HZ�T .�  ' �3� !4 M�%N� �A

78�4%�]� !C� �72 1/ "��_2 . "�ZEB ' ���3 @�� �74

 `U ' ?ZL� HF4��/�G� ��""��" "�T' � . �" HB /
A72

 �]E&� !7CD� !4 �'W6 �
��" ��!Q ���3 @�� a!G�
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 �72 /4U [4�'� �" �W%X� b64 HB ���3 c��

/�  H4 HB ���3 @�� /d,%X� !C� !7CD� ?-� O"�3

��	 !7CD� *��d  .� /eG4 �" ' /8��& 1]78�4%� �'� A

 fEg� .� /3
 ?7E& "������	 /� ��!Q ]7
 A �
!72 

(Barret-Leanard et al., 1982).  

 /	A�0A���2.& YZ& H��  H4 �72@�� A	/ 

� �!2 ' �!& O/0�X O���3 �L�/ ' �3� !4 �
�3 

78��� � !C� �72/ �
��_2 '  �72 �	� H4 I&J �"@�� A 

 47
h�]1 A� �K8� ' i	\�8����� !77V� �L� M�%N�� 

�E
�  'JI& A�  �2.& /	7E73�74 ' i	\�8�	]7�

/� "�3 )Sarapatka et al., 2004(. �2.&� 4H  �	�

@�� A 4 78�4%� (7j��? 	A/  !77V� H4 !g�� H�

(	]
U A� /� M�%N� ?&� kZ��� �" "�3(Ehsanpous 

& Amini, 2003) . �	� �7� �"(	]
U AO  A.����

 �	!%E)�(	]
U AH� ��%�A /	 A��	�!��  i	\�8�	]7�

���-� *��� (7j�� �L� (7j�� ' �\!
� (�78�4%� O

�
��" ��)6 !4 �� ���& #78�4%�(Bewley, 1997; 

Sharma et al., 2004). 

 *���	�!� i7�'!� Y� ��h8�� �%X& �" A� 

DNA 'RNA 8���� O7l7A�� "	8��& ����/O  ATP '

"��G�� 8�4%� .�7? A� "	?&� !K(Sharma et al., 

2004) .(	]
U A �	!%E)� .� .���� �(	]
U A /A72 �

/� �E3 H4 '�
 ���& �'!4 ' �'�" �e� �" HB �

��" ?78G��
 
U @^
 ' ) ' /8U *��� ��7&W	!���"

?&� /
�G� *��� H4 �U �	�Z� . ��m H4 A.����

%�&/ %�4H  H4pH  (	]
U ?78G� ��!4 H�7)4 H4 ' �7&�

8�/� (7�^� A.���� �78h  �
�3' pH  �+4;  ��!4

 ?78G�8h8�7 �7	J ' .���� �;  ?78G� ��!4&�7 �

 .���� Y&���/ 34�� (Pan & Chen, 1988).  ?78G�

 ' �7&� !d�6 O!��� O(7��B @AB 4 .���� �7808�

(B /� @	�]�� �AU ' n!,� �4	.  O@	�]�� �	� ?�6

!��� ����)K
  oF& �" /
�G��"6 /� �34  �

"!72 1g
� �72 /�7= �A��	�!� . �	�(	]
U A  �2.&

 (7j�� 4 HB ?&� /F7-� [	�!3 !77V� 4 �72 ����B

78�4%�?  /� (	]
U ?78G� �" !77V� YZ& A "�3 .

�!4�4	� HG8F� �	 �(	]
U A � ����6 'p8G� !4 !C7 ?

]
U	!�� (� �'!�� � !j
 H4/ �&�(Sharma et al., 

2004).  

H
��T 
. P'!3 `U `_T 4 ��
. �_4 //� �3 4 ' "

��-� q'!X �	J /�7�T �A/� 4	� . !%)4 r�" ��!4

!7CD�  O���3 @��H
��T 
./� �� /  H�=!� H& H4 ����

"�E
 (7�^� :s� `U `_T P'!3O t�  .uU?78G� A �

 #78�4%� 'v�  ��3 �	�m ' ��)w��-�T �A/�7� .

Bewley (1997) H
��T 
. �� �U /GQ�' 1�)�� H4 /

 #	 �� H& H�=!� ' H%�
�" '" ' #	 H�=!� H4 !,-��

 .� �G4 H�=!�H
��T 
./� / �
�".   

(	]
U A �" �� /E)� #	\�8�	]7� @^
 .���� �

 �= �" �A�_4 ��2.&H
��T 
. [	�!3 !77V� 4 /

�
��" [7-� .[&�� /^7^-� �"Centeno et al. (2003) 

 ��. �" .���� �7&� ?78G�H
��T 
. 1��2 �_4 /

?�!2 ��!Q /&�!4 "��� ��)4 ' H
%��. . (Q� '" !A �"

=W� �4Q ���^� H4 (	]
U �	� ?78G�jH �� ) Y7�!� H4

txy  't;x �d�" ( /m �"H
��T 
. ' ?�	 @	�]�� /

 ' ?ZL� /K%�ZEA .���� �7&� @	�]��/�G� ��"4 � 

?3�" !��� *%7� ���^� @AB(Belcher & Miller, 

1974) .z��]2 �" Y7�!� H4  �ASharma et al. (2005) 

 'Ehsanpour & Amini (2003)  �	� ?78G�(	]
U A 

�����A !C� ' @�� [	�!3 ?-�  @	�]�� /A72 �A

?�	 .Liao et al. (2003)  @�� ?-� HB �
"!B z��]2

�& {!4 ' H�	� �" ���3 ?78G� /�=' ' /6��. �	

?�	 @	�]�� .���� �7&� (	]
U .)
U  �	� �	� @^


(	]
U A �0	"�� �!%�B ��  "g	� ' �$7�B� "�.U �A

��K7& ��%�
�" @�� H4 �E-� �" !Cp� �A . �7�|EA

Sharma et al. (2004)  �7808� ' �7&� �+4 ?78G�

�2��& �_4 /�7�T �A��-� �" �� .���� @�� ?-� 1

 1�2��& 1!l&'�
U �" HB ���m H4 �
"!B z��]2 ���3

?�	 @	�]�� .���� �7&� ���^� )��.  

� H4 HT�� 4	 �	� ?78G� P��� kZ��� Hh�(	]
U A  �"

 �=�!�H
��T 
.�!� 4 /	 ��H
��T 
./ �4 '7 !%EB �_4 H

 �	� ?78G� �7�|EA OH%�!2 ��!Q HT�� "���(	]
U A  �"

T ��-� ?-� 1��2 �_4 /�7�@�� A ' /F7-� �

 H4 �E-� @	�]�� �" �U @^
 �E%=�@�� A  !%EB

� n�A O��3 /&�!4	 �}7^-�  ���3 @�� !C� /&�!4

 !4(	]
U A � �7808� ' �7&� .���� /�7�T �A��-�

!� �"H78'� �=� H
��T 
.1��2 �_4 / ?&� .&�!4/ �	 �

(	]
U A ��3 @�� ?-�� 
7� ]/  �
���&�3 H4/	  ��-
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h� �E671] A� �7]	\�8�	��3 H4 �E-� i�  �"

 �=�!�H
��T 
./ E
 iE�	�.  

  

  هامواد و روش

 !4 ���3 @�� !C� /&�!4 ��j�� H4 @A'$J �	�

 ?78G�(	]
U A (Q� '" �_4 .���� �7808� ' �7&� �

 7�	� ��)4 1��2��  H�=!� '" �" ~�Q ' �K�	�.U �"

��0��74 O�_4 �Wd� ' ?6��. �'!2 �\�8�	]7� ' �\�8

 /6��. 1��6 ��0�
�" O*�Z
�.�'�� �&��)�  �K�
�"

�& �" ��!)� ���� �	"!2 �!T� . .� ��j�� �	�4

 �78�� �A�_4�& ���� �p �Wd� H�& H7)� ' ' �)


 �_4�	"!2 �"�%&� q!B.  

 �'� H�=!� �" ��j�� H4���3 H4 �E-� /&�!4  �"

 H�=!�H
��T 
./ OHG8F� "��� 1Q�� �_4 �	�.U/  H4

 /�",� �W�B �!m Y8Q �" �	��%B� *��d4  H&

�3 1g
� ��!0� .��3 @	�.U �A�E7�: �_4 (Q� '"

 77�	� 1��2�� ' ~�Q ' �E6�  ���3 @��4  "g	�

 .� �"�%&� 4 �]E&� �7�
%JNaCl ) .� ��3 H7)�

r!� ?B!3� �E8U (oF& �)� �" �� O� �O��� ' �� � 

�4  @�� �'�4 �E7� ')!�d �]E&� �7�
%J ( ����6 H4

�
"�4 O�A3.  �	�!4�4 .� �"�%&� 4HF4�� � ���-�  /	A

�7�
%J 4 �3 H7)� !j
 "��� �A (Lang, 1967):  

� (�
+ H8"G� :                    m I R T         �   =Ψ   

  

�" HB �U:  

Ψ :�7�
%J)�4(  

m: ���-� H%78+��  

I: ��7&�]7
�	 Y	!�  

R:  A.2 ?4C !4�!4����/�  

T: �" )�	��B(  

 
4 @	�.U H ?�B *��d /�d _uB �'� A�_4 �"

n!w �A �!%J !FQ H4 n!,� �Z0	 �	!%&� �/� 

/%
& �3 1g
� !%� .�!%J �'�" /�d �A_uB  H4 A

 *���  ��" �" �'U �" ?6&���  HT�"/%
& "�!2 

�
�3 �	!%&� .���-� A�  H8"G� .� �"�%&� 4 ��3 H7)�

                                                                                   
1. Merck 

 �
+ ��" �" ?6& #	 *�� H4���  HT�"

/%
& "�!2 !��E�� #	 ��� ' 'WB��� �
�3.  

 ?�B .� �7Q �" H^7Q" H& *�� H4 A�_4 ���-�

	!�B�l7A?  (	�&�/�  4 �4 H& cl& ' �	!%&� �d�"

�
�3 H%�3 �	!%&� !F^� `U .cl& ��G� "���  "�6

�_4)�  ��!0��� ��_4( �E7� !A .�  �'�"�  n!w �!%J

��%�!2 ��!Q �	!%&� /�d �A_uB �'� �	!%&�.  �'�"

 !A n!w "'�= �!%J� /�7�  .� !%78���-� A "��� �

 ' ��3 H%N	� !j
n!w A � ����7��\ �'�" �!%J

)��!	� r'!2 ?B!3 ?X& ( �" /0	�� [	�!3 �"�"� 

��  HT�"&/%
 "�!2  *�� H4� �
�3 �"�" ��!Q .'�.  

 ?6!& �77G� ?)TH
��T 
. / �_4 � �4 #	 .'� !A

_4 "��G� O@	�.U (%�A .'� �	J�A�  ��!4 �". H
��T

�3 ?ZC ��!0� !A ' �"�" A_4 z�E3 .� �d= ��A� 

 �d�" HZ&-� ��!4 z�E3 .'� �	!XU �" �". H
��T

H
��T 
.�	"!2 �"�%&� /. !4 �X3 HZ&-� ��

H
��T 
./ '  ?6!&H
��T 
./  .� HF4���  �"�%&��	"!2 

(Walker-Simmons & Sessing, 1990): 

� (!08�' H8"G� � ]
�E7&:  
        GI=[7n1+6n2+5n3+4n4+3n5+2n6+1n7] / 7×N 

∑
∑=

]*[

][100

tini

ni
Le  

�" HB �U:  

n: _4 "��G��A� H
��T �".  

ni :_4 "��G��A� �". H
��T .'�  

i  'ti:  .'�H
��T 
.?&� /.  

  

H7�4 �X3 �_4 HF4�� .� �"�%&� 4 �  �	"!2 �77G�

(Abdul-Baki & Anderson, 1973):   

�(    (cm) �6��� 7�8×�-	�9 ";
��1� =
<) ��,) >?�  

  

 1'" H�=!� �" /�	�.U ?78G� /&�!4 ��j�� H4

(	]
U A�" .���� � � �A�_4�E-%  H4 ~�= '

?�!2 1g
� ���3 .�.U �	�@	  *��d H4 �" �	��%B�

�W�B �!m Y8Q �3 1g
� ��!0� H& 4 /�",�.  ��%B�

 �'� '" (Q�/&�!4 "��� 1'" ��%B� O @�� 4 ���3

�)� �7�
%J oF& �� O9� Ost� ' s<� �4  �E7� '

@�� �'�4)!�d �]E&� �7�
%J( �& ��%B� ' 1 *��

3��4U/  oF& H& 4<O st  's9 "�4 ?6&�
.  
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 H4 A�_4 ��%4�@	�.U �'� H�=!� �" ��3 �!T� z'� 

�
�3 �	!%&�.  /&�!4 �E7� !A ?�B 4��  !A �" �_4

?�!2 1g
� ��!0� . �" �	!%&� /�d _uB �'� A�_4

 �'�"n!w A � �!%J�	!%&�  ' ��3 �"�" ��!Q�  /�7�

J 4 ���-� .� !%78 H��� �U H4 !j
 "��� �]E&� �7�
%

�3. HB H8"G� .� �"�%&� 4 Lang (1967) �3 H7)� �

�
"�4. 4_��. oF& H& �" A� 3��4U/  �"�"� �� 

 HT�"/%
& "�!2 ' /0	�� �" ����7��\ �" ��%�!2 ��!Q .  

�	!%&� !F^� `U ��3 �7�T q�!N%&� !�4 ���-� 

' ��� c	!� �+�� /�7�� )H7)� "��74 ?B!3 .� ��3� 

�E8U (4pH=7  "�4 . q�!N%&��7��'!J  ��j�� H4 �7�T

�.��
� !72 �(	]
U A z'� H4 .���� �Lee (2000) 

?�!2 1g
� . �7�|EA ��!4�.��
� !72 (	]
U ?78G� �

 z'� .� .���� �7&�Pan & Chen (1988)  �"�%&�

�3 . �"']�� 4 @�B�'� /�7� '!%7
 ��J �+�� ���

*���� )r!� ?B!3 .� ��3 H7)�� �E8U ( '��� 

/�7� (	�& *%&� !�4 �+�� )r!� ?B!3 .� ��3 H7)� 

�E8U ( 4�/�pH=  H4�  �" /T�!N%&� H
�E
 !%78 '!07�

 �B �.��
���� �3 P'!3 !%78 '!07� . ��!4 ���-� �	� '

 *�� H4 /�	�.U ��!0� !A��  ��" �" H^7Q"��  HT�"

/%
& �!2" ����)K
 �3 . �U H4 cl&��  !%78 '!07�

KOH )�E8U r!�( �3 H��� �+�� #	 . `_T ��]7�

*��� ��� '!%7
 ��J  q�� ��m �" ��3 "�.U��� 

 !%��

!%��%�'!%0l&� �K%&" .� �"�%&� 4 ) ?X&

�J�\ ���E73 ?B!3( �.��
� !72�3 � . ?78G� ��!4

 �"']�� 4 @�B�' .���� �7808��� /�7� �+�� ��J 

 ' *��� ��� '!%7
��� /�7�  �+��Tris - HCl ) "��74

�E8U ( 4 !�4�/� pH= H4�  /T�!N%&� H
�E
 !%78 '!07�

 �B �.��
� �"��� �3 P'!3 !%78 '!07� . `_T ��]7� '

pNP  q�� ��m �" ��3 "�.U���  !%��

�.��
� !72 �

�3 .  

�7K
7� H�	^�%&� 4 A.� �"�  *'�� �Q��= z'�

/�G� ��" (LSD) �E%=� oF& �" ���/� ?�!2 1g
�. 

c
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