
 ���� ���	
� � ������������ ������ ��	���   

���� ���  �	�
����� ���� ������ � 1390 )21-13( 

* ����� �� ���!: #$� � %&�'� #��� ( ��')�    E-mail: mehran.shariatpanahi@abrii.ac.ir  

����� ��	
 ��� ��	� �� ������	������  �����  

 ��� ��� (Triticum aestivum L.) !�"� �� #	$ ��%	&   

'�&� 2,4-D ���� �(!����) #� ��	
 ���   
  

�* +��,�-. ��'!�� 1 0��1 ���,��� �2 3"���$�2* � ��5�� +��(����3 

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

������	 ��
������� ! "#���! �$��%� &% �3��� ��	 �
 ����+2� ��� 345�6
7� � *+,� ���
 ��7� 3
#8	 � �&%  

)#��$#- :$��� :25/8/90- #��$�B� :$C :28/9/90( 

  

�7	+�  
 

� #-$� "� ����� E
%)$���! F1 F6�G M85-6×90 �M85-8×90� 
×mv17G
-�%!� �$%×mv17 � �$%×  �I	 �	J�� 7	
3 "�5! ����!  K
E�"L$ 

6 #-
��#�M5�%�!  �-�N�5� ��� O� ( ��G��KG� .6�
�6 #- ��#�M5�%
Q �� 
A2 6 �	
��R  "����6 � S ���N�6)60  �90 O%( � #-
%� (���� 3	 3�4	
 �� U

���G. ���$ -�- ���� V� 3"  K ��N, %W�
E�"L$ �""�	 �L$ 	
� E
%)$ ���N� ���
 X6L-#�- -�K� #�- . �6� %Y� � "����6 � S ��R
6 �- E
	U
���� �	 �Z F	���6 

 X6 ���N�L#�-! ��� �����6 .�
%)$���!M85-6×90 �mv17 ×G
-�%! 
�mv17 ×�$	 %
%��$ K E
E�"L$ 6 #- �#
�5 ��$� %
%)$� �G�- ��� . �6�%�[�	$ E
6
�""�	 ��RL$  K
E #- �
%)$���! ×mv17G
-�%! � M85-6×90  �G �����6. 

 #-�$�6"Z E$I� �  \
 E %Y�2,4-D 3	 E
 K ��  ���� � � ��� ' IS# #- L$�" 
 �+� 3]$ :5�� IS# 8�$ 3	 %6 ���
 #�M5�%6 ^�4�6L -�G5#%	 �L 

-%($� .6
 �W_2 35 #- ��#�M5�%�15 �25  �35 6
_L� #- O%(
 %�2,4-D  3	
 ��630 S-
� ��� 3�
#- �� ��%( #�%S #�`��aL 6 "� 3
��#�M5�%�!  ���	

� ��`'�
 #�`2,4-D �G �-�N�5� ���G ��� ' 3	 .���$ -�- ���� V����%� 3L 
 K
E �"L$ 6 #-
��#�M5�%�! �	 � � ���2,4-D  #-  �W_215 L_
6  #- O%(

#- %�
� ��6$6 �	 34
��#�M5�%�!  ���G3	 L X6 #�b #�- 6L �G�	 .	
%��$ E
 K
E �"L$  ��`'� �	15 6
_L� #- O%(
 %�	 �%�[�$-��X� E  K
E ��! �""�	L$ ��G 

W_2 "�� ��! 15  �25 6
_L� #- O%(
%� 2,4-D �G �����6 .��� c)b$ V
�5�	 ��6Z 6L ����2,4-D   �#	3  ��� '$ � � ]�6Z#� �K �$ ����� #-! 

 K
E �"L$ 6
��#�M5�%�! �%X6 O� (L -�`� .  
 

+8����� �)	�� :6 �O� (
 K �#�M5�%�
E�"L$_	�- �� d�_���
��  
                                2,4-D )2  �4 -! 4� � �%_L �5�
] 5�
�(  

  

  

  

  

  



14             +,-� #.$�/� 0 #
,(%��� #(�	� ��$�1 2	�� 3���� ���� �	�
� ���� ��� ������ � 1390 

 

  

  

-��:�  

'�
)����� 4�,5�6 ��7�,��$�1 89:� 	6 �$���$� 

�	�!; <��= >�,? +5 ��#@ '�
= 	6� ���� 4


�@ 4� �6�5 A�!;B�$2  	6 C�,D��+5 �<�! E 

3'&� 	�F �#  � GH	�I ��5 JK�? 4 +� %�6#L�� . 

��1/#  <��= >�,?�@NA O�( � E�!;@# 

&
P% �$2 �,5�67�,��$ Q� A O�( RP�� += �

+!�
! 	�6'52 	�� 6	�L'5 	6�� � S!�T!�4�$2 

A�!;U# �# �5 �66'1 %�� � 
��	� 	�(Snape and 

Simpson, 1986) .&
P% �$2 �,5�67�,��$ �

�5 6	����6N� 	��2 �'52 �!; �'� = +&K�D�@# 

(�	� G)� V�N:#  W	6 � '�)5�!; X5��	@# 5 4

� V�N:# ��5 �. � 	6	�� 3 ��2�$2  Y,�Z��'52 

K�A�,5�6 �7�,��$� P ��$4��#� �� 	�U��'@����� 'A 

%��. 

���[ 	6 	�U��'@  '\�[ 	6+P�A �='� 

]]Z�� 489:� O�,( � V�A�^! 1$�# 	�'H �	�� 

6	�6 .K�A '5 ��9(I ��4 �$2 �,5�67�,��$� 

%.= �$2 �� 	�U��'@#Z.A 	6 � !��A�
! J 

�6'1 P �4���#� A�A#� ��#+?'_ � K�,�# `a! �

+^,b ��
! 	6 ` A '5 �6'= H9A c!���# )a('!
#  �

6�? 	�1����!2(%!�A�� C�Z�!� � �aK� �� � �$� 6�-

1	�'A ��$��6	�� +�Z 	�'H �6�N��� 1�!' .

�	�U��'@��,� �$ �$2 7�,��$�2  P ��aK�54 ��

�#  += � ��5� ��$ 	6�H +5 ^d 	�d&#  �6'1 +!�6 +5

�
A�� ���� ��  = �� ��$	�U��'@2 �� � +K��

%.= �'� 	6 ����X ��	6 �+.�2  O�( V	�: 	6

 	6 � ` A ��
(��E e� b X# �fb 6��� ��#�  +5

�	 �6'1 +!�6�
A ���� �#�3'd �� � � 5�# ��
(� �5 

�aA 	'@� 	�d +5 ` A � G P +5� �
! 4� ��#�  = 

(Shariatpanahi et al. 2006a).  P4��#� 

��!��A +5 	�U��'@#� ��,��$2 7�,��$ 6'N �� 

�	6 �	�U��'@ �
A %)P�����5 � �#�  +5�1 E�� 

	�'H �� �&5 <��=g9d� ` A h'&� 	6 4�3'1 

�#  6��)Shariatpanahi et al. 2006a .(

Touraev et al. )1997 (� += �!6'= 6�) .

A�$	�
2 �aK� Y,�Z�#� �#��@�� O�)N� +5 �!��A 

` A Y,�Z��$2 ����# �b �' ����# ���5 .�� 4

` A� ���5� �$ i�,5 '��	�U��'@  j'e � �	�6'=  �

 R^����aA ��  =�aK� �A���� V�
@#  ��,�

�#  �!��(Kasha et al. 2003) .  

�'52 
@A�	�!L <;!� �+3�\  �6�
!

F AG ��  = �$2 ��	2 N�� � 'F! +5# ��	 .�'52 

 ���k� %.= 	6R�� � ��	 V9b W��5� T��5#  +5

�=�4� �$ � =��4F A � �$G��  =�$2 ��	2 

��	6 �� 6	�6 )Zheng. 2003( .+= � _ '$ 	6 

e�X�$2  P �6�� %.=4��#� a���G� �� �=� 4

 '�
=� �6�N���# 6�� .l��� �����1#� ��,� � �$

%3�5�$2 F,b �5 V9b%�$2 ='A Y,�Z� V�^

3���	�$�� �a� 	6 ��$��6 �5 +�+UK�2 � ��.! �$# �$6

���	�$ +=�'5 �$2 	�'\ V9b +&��A � ��	2 

	6 �� ��$K�[# �6 	6 +=+UK�2� 	��a� �$��62  ��

1 ���	�$$�# K�A�6	�6 6�P� ��� .='A V�^

F AG ��	 ��  =2 mI�
&� +=  	6 �aK� ��3 ��d 	6

� �6�N��� O� 1 W��5 %.=#<��� 6��2,4-D   �

�=�� � 4#  ���5(Barnabas. 2003; Pauk et al. 

2003;. Shariatpanahi et al. 2006b) . 2��L	�=

$�5'= c^ � ��� ( +5 ���K�� �	�=�� +5 %^�! V�	�

�'52  %�� ��� %5�n V9b)Hunter. 1988( �  +5

 <@��'5 ��
&�2 � %.= 	6 �aK� W��5 � 	�U��'@

P'A O� 1� �6�6 o#6�� .�-A� +���� '5  	��a� ���K��


=# � G$�'3 �=�,1# 6��� � 'npA'5 ���K�� %^k� V� 

� %.='n� 'd�? +5 %�� 4@
� O� 1 	�U��'@ 

T �'1# � '5	�U��'@��� 	6 �$� ���5 %.= <

(Zheng. 2003). ��
$ 	�d2 	 '$ 	6 +=(�	� GH# 

�'� �6	�6 6�P� Q� A� �
! X�	�U��'@ R�� � 



   2	�.3� +N��d��	�@
$ �:  	�U��'@� #��� 4 P #�	'52�$��'^$ 	6 ...  15 

 

�	�!L;!� H6m�a K�� �� <^H� 4�L �� �&5 �A �6'1 ��� 

 G$�'3�#���5 .K'�)5 �4@�
$ +,['� 4�� <^H +. 

+!�6 	�)r�$2 %�� +���.! . 	6@.A ���� <

� 	�U��'@ �V9b 	6+��$ 6�! <e� 	6� fN � E �L

� 	�'H#16'.  %�	6� �� <^H +5 +0��$ ��6'1 ���

�)� fN � <5�a� +Da! %
�� � �6'= V'P g�NA� ���

�# ��3� �K�A +5 '- ���,� ��$2 �	�.# �� ��.# 

�#6�� .�	 +��$ SU��.# m�6�-�  fN � %
� +5

�� +��$ � �6�
! V'P�)��.#  fN � <5�a� +Da! 	6

H�5# �#�!�� .���'5 ��,� 42 @.A %��1 �6 <

�aA G�#66'1 .	�'H �5 �6�6�	�U��'@ ��	6 	6 �$

e��H� %.= X# �#1 ���A7�,��$ ��$�+5 �  %�6

 %.= O�T $ +5 += 6	�L��@A +,['� 	�U��'@� # 

�)�!�2 K�,� EA#  ����5� &# ! 	6 V'P�)� ��	 +


���5 .�5���,� +
$ += %��6 'd�? +5 ��$2 

�+!�6 � 	�U��'@ s	�! �6'1  �
! +,['� 	6� ���@

� ��!	��! 	�'H�K6 R,D� 4� <� %
�H Xa3 �'_ +@ 


=# &
P ��� %@ JZ.� %.= '$ 	6 �$	�U��'

�^A� P +5 <� 4#\�A �	 �!6'1� o#�$6 . �� j�$

�� 4aeAt �)5+  ���2 �aK�2  P4 ��#�  	6

�@�$	�U��'2 ��P O� 1 ��� ��
(� +&K�D� �

`� 	�
A . A# 2,4-D  � '5��3� 	6 	�U��'@� `

 P4��#� �# ���5. 

 

;�� � ������  

� 	6�� `$�/� 46�� 1$�#  O�I)O� 1 	�f5(  ��

 `Z5aeA V�a V9b +����aeA V�a 89:� �

)A +��)! �  	6 cH�� 	f5� ��)! W')� � u'= 	f5 

 v
$H9A �� 4#�$2  ��� O�-!�5 'F! 6	�� O�H	� 4

+(	�� 	6 � X��A� 4`Z5 )A+ +!�Z,1 	6 ��$2 

5 ��@.$�/�;�K� @A�2 �	��.=2 - u'=  %.=

6'1�� .%.= <[�'� O�
A �@ `Z5 	6 	�U��'

aeAV�a %.=  %3�5��a�!� �  �;�� 4 ��@.$�/�

�� O�-!�.  

� 	6��� +&K�D� 4 V93 GH	  �$'^���$2 F1 

�� �6�N��� O� 1 .��$ 4'^��H9A �5 �$#  O��a� O�H	�

5 +5�
	2 ���� 6�-6�5 ��!. $'^��$�2 H9A#  �6�6

<��� +(	�� 	6 ��� ×mv17 �=��'mv17 × 

�6�'2�= ��' × �G5M85-6×90  �M85-8×90 

�x3 	6 � ���,1 	6 += ��!6�52 ��6 	6 � +!�Z,12 

22-18 �!�� +P	6# 	�! �	�6 	6 6�'12 16  %(��

� ��	#�  �8 	�A %(���@# �!�� �6�6 ��	 . ���� 	6

$�,1#   6��[10-8  +,^ �#� C�Z�!� R�� � 6�� .

+,^ �  +5 �) A � �6�5 G_'� {'5 j9b <?�6 += #��$

 ����
! j9b <?�6 �� E�	�5 j�@� E� ����!�

� ��$ R�� � �� ��5 . 	6 �$	�U��'@��� %K�[ 4

 +,['� �5 t^D � EA '?��� �A X����K�,�# #� � ��5 

)Shariatpanahi et al., 2006b .(+v,1  2�$

^!�P#  <��,1 � O�,1 �	 u	�? S � X��A=� �6'  '$

� <?�6 � +�3'1 S � W�! �5 �	 W��5 +� +.

��[2 � E_�= % T� E2 �!��#'��2  � ��,e�

�.���2 AB )Shariatpanahi et al. 2006b( 

#� 	�'H G$6 . Xe�AB ^�e� +X B 

)Touraev et al. 1996( �6�5 � �5� += V��NA 4

9( '5 ��!���	�6 ���2 5	�� 	��a� ��
$! ��� �

�# ����5 	��� +�Z .� 	6����
ZA ����
$ %K�[ 4 �$

!��� ��P �  � 	6'�� <?�62 6 �!��# '��2 ��[2 

e�%.= XA260 � (Shariatpanahi et al. 

2006b) 	��)T!2 �# 6��. 	�'H �54�3'1 �+. �$

�	2 �d� |� ��
$ E�# 	�6 �5 rpm 600 -500 

6��[ V�� +5 4 -3 H6� +a <?�6 �� �$	�U��'@

6�e� ��	6 +5 W��5 �	��	 X� +�Z � ���4�� +5 

A'A�!�U��� ��,e� RK�,� ��#  ���3�: E#  �5

 f3� � 'DH60 ��'@ �6�6 	�^( '���#��6 . �� S�

3�: �� 	�^(# � 4@K�3 <?�6 �$	�U��'@50 



16             +,-� #.$�/� 0 #
,(%��� #(�	� ��$�1 2	�� 3���� ���� �	�
� ���� ��� ������ � 1390 

 

�,# K'�2 c
P 	�L2 '�!�� <?�6 � ���N	�6 �5 ;� 

rpm1100  V�� +5 �5 H6�!�� �6�6	�'H +a .�� 4

�'5 <
(2 JK�? ���2 5 +_ '$ <:�[ C��	 '�.

6 ����	���$2 K�,�# %3'1 O�-!� W��5 . C��	

e� 	6 <:�[%.= X A260� (Shariatpanahi 

et al. 2006a) =�� %. .'��2�$2 ��[2 

�	�A 	6 	�U��'@�@#  	�A�5�@!� 	625  +P	6

�!��# 	��)T! 6�'12 ���! . �� S�4  ��bL �� ��	

���
ZA �%.= 6��&A +5 �$4 -3 � '$ 	6 6�(,#K '�

'�� +52 �$2 ��[2 � �	�5�6 � ��� +3�\� 	�U��'@

'�� 	6 4��5 �� S�23�	�� �5 �$ 	�A�5�@!� +5 G,25 

�'� � +P	6�	�A X�@# �!�� <a� �. 5 44  �A7 	 ��

� %.= �� S��$	��?�� O� 1 	6 	�U��'@2 

�	��� �2 � �='� 	6 <@� ��$�.� �$	�U��'@ += ��

�L %='[ +!�.!  P %
� +5 �$4��#� %�� . 6��[2 

�$	��?�� �%.= �� S� +�N$2 � _K�,�#  �5

� ~�@��'@&�@s� � ��$�.�#�!�� .� �A E� E

! � ��� P �%.= �� S� G4�$ <@� � ����!� �5�$2 

b G._ �5 � Y,�Z�' <5�H o,����$�.� 6�5�! .

 P4e� +5 �$����5 X#� A2R� (Shariatpanahi 

et al. 2006b)�  'F! �� +=='A^� V�^e� + X

.=%  A2-60 �6�5)� �5�4 +5 � H += V��NA  +�3	 	�=

�� � %�� �	�=�� �L 	6 3���P %)P �;�� �6'=

%�� ��� �6�N��� (��a�!�  �6�6�!�� . P4 �� S� �$

e� 	6 	�'a�������5 X#�  V�� +510 - 7  ��	 	6

	�A�@# 	6 ��62 25 %)P A��'� 	�
#� �'52 

1�,P'2 ����5 ��#� b���'! ' !	��)T2  �L �� S� �

	�! V�� �5 ��	 g�A� +5 3000-2000  � S=�K

��62  6��[20 +P	6 �!��#  ��a�!� 6�'1�� �3�.  

 	�F � +5)5+  ���2 !���'3# � P ���4��#� 

� ̀A	�
 2,4-D  %F,b +� 	6)15� 25  �35 

�,# K 	6 O'1'� (A � ���5 �$�� 	�
2,4-D 6	�� 

%3'1 	�'H ����L .l��� V93 GH	 ��_ f��'A'�4 

A�!;� �� BA�!; ��B�$2 �	'5 6	��# %.= +5 

� 6�5 	�U��'@)Shariatpanahi et al. 2006(�  �fK

� ��� 4A�!;�	'5 %)P B# `� 	�
A2,4-D  

6'1 �6�N����� .�a� 	�F � +5�l��� +� f��'2 

$'^��$�2 F1 5 +5 O��a�	�
2  6	�� <@A�'� +5

� �6�N����$ 4'^� ��
(� ���5 �$�`� 	�
A � 

e� �6 	6 ���	�$ %.= X�	��a� 	6 �) A += ���@ 

� H )60  �90 K 	6 O'1'� ( �5��@� V��NA 'T�� ���6 

 � �!�� %.=4 P 2�$ %��5 �	�
� �� S� ����L 

e� +5X �$2 ����5#�  ��a�!��� �3� .4�� +5 A'A'n� R 

e� v
$ �Xl��� 4 f��'2 � %.= +5� 	�U��'@ 

 P4��#� $ 	6'^�e� <5�a�� 'n� � �$�X %.= 

)����K�� � H Y,�Z� ��� ($ �5'^��-A 6	�� �$�� +

%3'1 	�'H .  

� 	6�4 `$�/� � P ���4 ��#� ) ��	 ��45  O�

%.= �� S� (! � �4 P 2�$ ����5#�  +^��e� ���

�� .���L� ̀�$  	6RK�H  8'dm9��= 36�]A#  �� �

�3=	����� �5 <� +m9��= 36�]A# 	�'@A +� 	6  O�-!�

%3'1 .���'! ����L �6�6 �6�5 O'! �� �6�N��� �5 �$  	��3�

SAS �^A �� �6�N��� �� S� � O�-!�� R�� � <

�6�6 �$� �-A�	�� +��a� � S!��� V��T!� �6�N��� �5 4

O'! ��  	��3�SAS  � MSTATC  �� O�-!� . 6	�� 	6

�a��� V��T!�4  ��
�[� oD� 	6 4@!�6 ��	 ��
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� V93 GH	 O� 1#���5 . 	6+&K�D��2 +5�.� 

Emamifar et al. )2008(  �Habibzadeh et 

al. )2011 (�	 '52  'n� ��,=`� 	�
A  2,4-D  '5

�	2 �$ � ����A GH	� I�420 %F,b 	6�$2  I�5)15� 

25� 35� 45 �,#K 	6 O'1'� (A '5�'5 	6 += �$�� 	�


AA	�'[ 	�
# �	'5 6	�� �	 6�5# �! � �6�6 	�'H +-

� �3'1 +=  'n�`� 	�
A  2,4-D�	 '52 ����A GH	 

��3� RP��� `=N % P4��#� ��. �a��+� 

�T!�4 oD� 	6 4@!�6 ��	 �� �6�N��� �5 �$�E 

� ��.! �:	6#�$6 )�@ <1 (+= 5'�.�� 4��� 

 P4��#�  %F,b 	615 �,#K 	6 O'1� �6�5 '� 

 &� j9�?�#	�62 A �5 �$�� 	�
)���52,4-D  ( �

��� '%F,b �$2 2,4-D )25 �35 �,# K 	6 O'1'�( 

6	�6 .A %F,b � �$�� 	�
25 �,#K 	6 O'1 'n� '�

�!��@#  P '54��#�  &� j9�?� � +���6#	�62 5 4

�L %���! 6�P� �$ .Patel et al. (2004) ! �

�� �6�N���2,4-D  �'5 �	2 ��3�� P `4��#� 'n�� 

 v
$ �� ��!�65 4'n� �!6'= ��  2,4-D  <@� +5

 &�#	�62 K�A ��eK �� P �����5 � 4#� 1 �� �^� ��

PAA 5� '�.#���5. Kranz et al. (1995)  	�)r�

� ���6 += ��,��$2 GZA ��2 b'��P 	�	�5 V	� ���

A �� S� �5 	�
2,4-D  I�5 %F,b 	6)25 �35  �40 

�,#K 	6 O'1'�( �'5 �2  V��� %,( +5 %(�� E

3�'U�� �
!�# �!�� ��aK� . 2,4-D V�'n� �) A +!

��	 ���	�$2 �H� +@,5 �6	�6# %F,b 	6�$2  I�5

T5 	�'H �6�N��� 6	��� �6'# ��� ( +5 �!��A�A E 	�


` A� = <
( �� (Habibzadeh et al. 2011) .

 v
$ 4Shariatpanahi et al. 2006a) (1 	6�� 

A%F,b 'n� �=�^  �$2 I�52 2,4-D )20� 100 � 200 

�,#K 	6 O'1'� (�'5 �	2  �A %(�� � _�A ��	 E 	�


��6 	62 25 �!�� +P	6#��3� 	6 6�'1�	��?�� `�$2 

�6K�,�# � _ �K�,�# �A��!6'= � . %F,b 	635 

�,#K 	6 O'1! '�'�
= ��� 4 P ���4��#�  6�P�

� � %��6�� 4 ����	�62  &� j9�?�#	�62  �5

 %F,b25  �15 �,#K 	6 O'1A � '� ���5 �$�� 	�


2,4-D %��.  

 ���P t^d15  �%F,b 4�$2  Y,�Z�15 �25 

 �35 �,#K 	6 O'1 '�2,4-D A � ���5 �$�� 	�


2,4-D  &� j9�?� V93 GH	 	6#	�62 5 6��&A 4

 P4�$2 +5 %�6 �L ����!� += ���L  �$ �� '�1	�52 

�,#� '��#�6 6�P� ����5%� .�a��� V��T!�4�$ 

 ��.!+= 6�6  P 6��&A4�$2  �� '�1	�52 �,#  	6 '��

 %F,b35 #,� '�
= O'1�4  &� j9�?� �#	�62  �5

��� '%F,b �$ 6	�6 �$�� � )�@ <2( .%F,b 2�$ 15 

 �25 �,#K 	6 O'1 '�2,4-D 5'�.� 6��&A 4

 P4 �$2  �	 {	�5�5 += 6�6 ��.!  �$��) ���52,4-

D(  &� j9�?�#	�62 �6 ��� . 	6 ����! 4�� +5�.�

%�� ��� �6�6 ��.! �! ��,= 	6 ����A GH	 .	6  ��,=

+&K�D� 'npA  2,4-D 	6%F,b 2�$  I�5)15 �25 �35 

 �45 �,#K 	6 O'1'�( +���a� 	6 A �5�$�� 	�
 

)A	�'[ ` A#( 5�� #�	'. 5.4 P 4�'� #���) 	6

4 P +,['� �$2 !���2 ����5 <5�H#� ( 'n� ��2,4-D 

 %F,b 	615 �,#K 	6 O'1 V�� +5 '�30 H6 +a

5��L %�� .'AI�5�� 41 ���v$�+ �� �! ���'! 2�$

 %F,b25 #,� K 	6 O'1'�  ��L %��5(Emamifar 

et al. 2008). �6�N��� � �� ̀A	�
  2,4-D  	6

%F,b �$ 2�'5 ��� '=� 2 K��	�5 4   	6 ��4  

`$�/�   	6 6	�� � %.=�$	�U��'@2  ��� ��P

%3'1 	�'H ����L 6	�� ��! O� 1.  

 %^k� 'n� +�^K�2,4-D %F,b 	6 �$2 = +5 '�


� ��� (=� +! � 4`� 	�
A . A#  	6= %.

�@�$	�U��'2 m9^H O� 1 ��� ��P  ��� �	��1

%�� .Liu et al. )2002 ( ��5/0 �,#K 	6 O'1 '�

2,4-D e� 	6� %.= X�!6'= �6�N��� �$	�U��'@ .
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 + #.$�/� 0 #
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'AI�5 '�� P 44��#�  	6 �	

2  �35 �,#K 	6 O'1'� ( �
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 P 6����5 4��� #�  %��5
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%� (Forster et al. 2003) 

F A V�'n� �G 1�  =

 += �!;�	�!LIAA ��!
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<= 4T!�� +���a� 4 P 	�
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 	�2,4-D %F,b 	6  2�$15 �25  

��
�[� oD� 	6 4@!�6  1%  

**:  Significant at 1% probability level. 
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='A � R!��	�$# (Shariatpanahi 
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�a� 6	�� �3'1 	�'H +� ) ���P2( .�� 4
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! ���5 .Shariatpanahi et al. 
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(2006b) ! P <@A�'� 	6 �4��#� a��� 	��a� �� G

60 K 	6 O'1�!6'= �6�N��� ���K�� '� .Labbani et 

al. (2005)  ��90 K 	6 O'1= 	6 ���K�� '� %.

��!6'= �6�N��� O�	�6 O� 1 	�U��'@ . V��NA O�(

 &�#5 	�6<5�a�� 'n� 4 e�$ � %.= X'^��$�2 

 ��.! O� 16�6 = +e� �6 '$ �� �6�N��� '5 %.= X

� %.= 'n� �$	�U��'@�!��@# %�� +���6 . ���

 &�#$ 'n� �6�5	�6'^�� 	6 V��NA +!�.! �$� ���

 P4��#� �$ ��'^���$2 � ��! O� 1#���5.  
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 �!	�6)Naserian et al. 2008 .(Zhao et al. 

(1996) ! �� 'n��� �!;�	�!L += � ���6 	�)r� �

� ̀���!; + @# 1�� ��%�� 2	6 . ��[ 4�� �5

#� �! Xe�  G)� <��( �!��A'npA����5 	6 	�f1#� 

1� �� 6��&A 1 �^� ��K�A�2 ���5 .�a��� V��T!� 4

5$ � � 4'^�� ��.! �#�$6 )�@ <3 (+=  +�
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m85-6 × 90 �	�62 'AI�5�!���'3 4#  P4��#� 
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× 2�	�6 G5  &� V��NA#	�62 %�� . V�&K�D� 	6

 +5�.�Naserian et al. )2008( !5 � � _ 4
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**: Significant at 1% probability level 
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ABSTRACT 

 
The objective of this study was to achieve improved induction of embryogenesis in 

bread wheat microspores. Some F1 hybrids i.e M85-6×90, M85-8×90, mv17×shiroudi, 

mv17×kavir and kavir×bam were used. Microspores were cultured in A2 medium 

containing different amounts of maltose (60 & 90 g/lit) depending on the genotype used. 

Analysis of variance for embryogenesis and regenerable embryos showed a highly 

significant difference between hybrids but there was no significant difference between the 

media (A2-60 & A2-90) and no interaction effects. M85-6×90, mv17×Shiroudi and 

mv17×kavir produced the highest ratio of embryogenesis among the hybrids. In the 

regeneration phase, mv17×Shiroudi and M85-6×90 had the highest frequency of 

regenerable embryos. The effect of 2,4-D as a novel inducer of microspores embryogenesis 

in Falat was investigated. Falat is known as the most responsive wheat cultivar to 

microspore culture technology,. Microspores were subjected to 2,4-D at 3 different 

concentrations of 15, 25, 35 mg/l for 30 minutes while microspores without any stress 

treatment were used as the control. The embryogenesis of microspores stressed with 2,4-D 

were better than that of the control. The highest embryogenesis yield was achieved at 15 

mg/l 2,4-D. The most regenerated embryos were obtained at 2,4-D concentrations of 15 

and 25 mg/l. According to the results obtained, 2,4-D is introduced as a new 

embryogenesis inducer in microspores of wheat.  

 

Keywords:  Wheat, microspore, embryogenesis, doubled haploid, 2,4-D (2,4-di 
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