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Study of genotype, cold pre-treatment, low-dosage Gamma irradiation and 
2,4-D concentration effects on wheat anther culture response
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               ��>)��* �� ����A>� �� �L +>� M!>��� <�>,N�O� � <�%�P�

       0�� 5�  +@��* ��2 +� Q�� � 3��� .     �����>2 � 0>�C�

       +>����� �� �)�>�I!�#�) G>��� 5��3      5�>%!2 ��K>�� ��>)

 �� "
�C>>>* ����>>>2 "��C>>>�� � JK>>>�� 5��� ���>>>2

  0����L) �!# *�C�  �1373 .(   R�� �� >B�    .>�� ��>)

� ��>>)��* �>>�N!% S�A>>� 01>>2 �	�>>
* �� �>>�I!�#�) G>>��

�     �!
2 �% � � ��  ��� � 	�T��� +>@   A>� U�>)�  �V �� U�� >� W

N!%��     ��I!�#�) G��� ��)��* )   	�>
* TK% � S�A� 012

<�X �>>� (  0>>�� 5�>>  ��>>���)Forest 2002 .( Y��>>61
   +@���� -�� �� ����,%   ->�Z � �)         R�� W>��V �� +>2 �� �>)

     ��I!�#�) G��� ��)��* ��N!%5�  ����� 	�
* ������  ��1>� 

��)� .

 Y��618-�Z � 	�T�� ���I!�#�) G��� W��V �� 5�  ��N!% 	�
* ��))Forest 2002(

Table 1. Cultivars/ lines of wheat produced by doubled haploidy (Forest 2002)
.

.T�/-�Z

cultivars/lines
R��

Method
�!12

Country
 [P
�/��N!%5�

2 

Authority/Reference

BR-43
S�A� 012/

Anther  Culture
Brazil Andre Rosa

Jinghua1
S�A� 012/

Anther  Culture
China Wenchun Zhou

Florin
S�A� 012/

Anther  Culture
France De Buyser et al.,

Raspail
<�X �� 	�
* TK%

Maize pollination
France Pierre Devaux

Xi19
<�X �� 	�
* TK%

Maize pollination
UK Tony Rhodes

MV Szigma
S�A� 012/

Anther  Culture
Hungary Zoltan Bedo

SW Agaton
S�A� 012/

Anther  Culture
Sweden Stine Tuvesson

       � S�A� 012 +� 9��# �� ���,@� G��!3\   +>2 ���'

   � +��6 �L ��    5��* $�%!�& ��!%
1]�5�    ^�>7� �S�A� 

 ��>>>>>� 	�>>>>>� �� �>>>>>)����% "�>>>>># _�!>>>>>�� � 01>>>>>2

)Ghaemi and  Sarrafi, 1994; De-Buyser et al., 1992 � 

    ����B�) � �������1379(.       	�>��� <�>D�D7% ��>�� ��

      Y�>2 ��C�� +2 5����* 0��' �5�     5�>�* � >����� >�  �� `

$�%!�&        ,��� B�@�& _!
% � 0�� <���@� a�@]� ��)

�� -�� ��� 5��� +
� �! )Anderson et al., 1988; Chu, 

1982; Foroughi and Wenzal, 1993;

Moieni and Sarrafi, 1995; Ouyang, 1989 .(  ��>B��3

            �����>� �-�>
6 �>�N!% G��3 +� +� ��I!�#�) ��)��* ��N!%

   <��>>� ->>�� ����� b@A>>� CP>>� ��>>)��* 0PA>>� � 5�>>�*

0'���       -�>
c�) � �>���� �Z�>� ���d#  ��>B�     >�& ��>)

Y�@
2      � .) �� GD@A� <��� -�� 5�

2�
 ��)  ����>���

����>>B�) ��1379 e Henry and De-Buyser, 1985;

Ghaemi and  Sarrafi, 1994; De-Buyser et al., 1992 .(

 �>>�� 0�>>� �� >>B�@�& ��>>)�@����# G>>N��� +>>�C�%

)Y�2   5�>�* � ����� >�` (          �� <��>��f% G>2 +>2 ��� ��1>�

@�      � 1��C�� <��'� �� B�@�& G��!3 +�� �
> �� .  ���L�>�

0'���   +@���� �� �!g� ���d#   >�3 3��� ��)  .>Q�
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 �Z�>>� R��� >>O�7� G>>��D@� <��>>'� �!>>6�7/0–6/0
 0>>>�� 5��� ��1>>>� �� .   <��>>>� ->>>�� Y�>>>D@�� -�����>>>
�

$>>�%!�& ��$>>�%!�& +>>� ��*��>>� ��>>) +>>� ��*��>>��� ��>>)

 >� 	���� 03��  ��>�*)Pickering and Devauy, 1992; 

Ghaemi and Sarrafi, 1994; Ekiz and Konzak, 1994.(

           5�>�* �>�N!% �!H
� +� +@��* 	���� <�1����L �i2� ��

G���         +� 9��# j��7% ���� ����� ����% "�# ���I!�#�)

    0�� +@��* ���T 5���@�� ��!� S�A� 012 .   ��>��% "�>#

S�A�    ���� �� �)Co583    �>� <�� +�   GT�48   �03�>� 

 Y�>>2 "��C>>�� +>>� �>>�
�5�>>�* � >>�����>>�>>� `���>>* .

 S�A� ����� ����% -�
c�)      +>� �>�
� 01>2 �� G>PT �>)

          �d>N � 5�>  5��>* +>��� �� ��!>@�� .H
��>� .�AD% aT!%

           >� "��C>�� 5���>�� .>) Y!�>� �� �>� 5��* ������ �>��� .

 Y!�>>� -�>>
/    -�>>
6 ���>>� P>>��
� [>>P
� ��>>) >>���

�
)�!� �!� )Henry and De-Buyser, 1990; Chu, 1982;

Navarro et al., 1994 .(  �>�H� ��A�!� ��)!%�# �� 5���@��

                +>� 9>��# �>� S�>7� <��>'� �-�I�># ��)�� �� ���* +, �

     0�� +@ �� 	�
* �� S�A� 012 .     9>��# ��C�� �� ���f%

�� +>>� S�A>>� 01>>2 +>>� �>>) ���>>� � ���� b@A>>� +,>> �

  � <���@� k�%!�&� �� .        �>% �>��* !>%�# ��)��7   ��>* 

            ��>)�� �� � +@> �� >��� Y�>2 ��C>�� �� >2�7� "D�

�%Z��  ��7         ")�>2 �!A7� �!V +� ������ ��C�� ��* 

>>� �� �� � �>>���10  5�>>�� ]>>��# l�>>) ��>>*  5�1>>�

0��Ling et al., 1991).(    G>PT ����>� ��>��% "�# 	����

       >
,� �!>V +>� )�!%�# ��  �# ��C>�� ����   ")�>2 �� 9>�

� �)�)Ling et al., 1991.(

 ̂ �7� ��            �-�>
6 m�>DN� �!>H
� +>� S�A>� 012 ��)

nZ!>>�,�  �� D82,4)��>>�� j�@>>�� A>>2!
� ��>>�2 �� (

 � 5���@���!  .    n��!�3 5���@�� ��!� 0H�Q 5���7�  -�� 
18 mgl381 0>��  . 0>H�Q   �� �>@�2 ��>)18 mgl1  o>3�� 

  Y�>2 ")�2   >� >���     0>H�Q �� � ��!>       �� �%Z�>� ��>)
18 mgl3   >� ")�>2 �����>� ��C��  �>��� .    >�2 �!>V +>�

 �!��!)D8 2,4� ������ ��!% ")�2 o3�����*.  �d>N 

  �!>>��!) �� �����>>� ^�>>7� ��NAA) j�@>>�� -�N�>>@��

 ��>��(   -�A>2� ���>� �>�   >� 5���@>�� a�,>p ��>>)���>>*

)Henry and De Buyser, 1990; Chu et al., 1990 .(  �>�

>>6!% +>>� +�)5q>>�� 0>>��G>>��� �����>>2 +>>2 �� ��>>�I!�#�)

     	�>>
* 5q>>�� +>>� <�>>%�P� JK>>�� ������  0>>�� 	�Z �

�>>>��� "��C>>>�� �)�>>>�I!�#�) G>>>��� �>>>�N!% ��>>>B��3 �>>>% .

    ��>>>)����% � �>>>)����% "�>>># Y�>>>�3� ��!>>>H
� -��>>>�

 5�� �� >>B� �!>>��!)   Z�>>� ��>>B��3 +>>� ���@>>�� ��>>)

   S�A>>>� 01>>>2 +>>>� 9>>>��# ��0>>>�� .7% ->>>�� W>>>�D

          �!>��!) � �)����% "�# �$�%!�& <��'� ���� �!H
� +�

D82,4     	�>>��� �b��>>B� �>>� G>>��!3 ->>�� ^>>���� C>>�� � 

0��*.

Z2 2 ,�����
   % W�D7% -�� ��(       ��>)�� � ����� ��)����% "�# ��'

 >% C�� � ���* +, � .2( ��'2  �!>��!)  0>H�Q  D 82,4 �� 

   	�>>
* $>>�%!�& +>>� S�A>>� 01>>2 +>>� 9>>��# )�>>%��S

F32104  �F32005 (     0>��* ���>T ���� ��!�. ->�Z   ��>)

F32104� F32005  �>� S�>%� TK% 	!� GA� r�@� MV17

     � <KQ "]� �� +2 �!�\       +>��% �d>� � Y�>�� JK>�� +A�

 �!� 5�  .  <�>2 �� +3�C� ^���  �� ����� ��)��*  ��>)

m21          ���>  01>2 5�� -������ G���� �� a��� +� ��  .

">>>��� 5��� Y!>>>V ��  � S�>>>� <�!>>>� +>>>� �!>>>2 

Y!�7�              	�>��� !B��>�!� G>��2 �!>2 �� 5���@>�� �>� > �#

0��* .  a�3 Y�@
2 -�
c�)          � @>�� �!>V +>� ��>) ��)

  <�>>�L Y�>>@
2)+@>>  (    j��@A>>�� .>>� �� 5���@>>�� �>>�

s2!@A>>���@�8�>>  	�>>��� �L . B�&!N!@�>>� >>���� �>>�

+���    +�P
>� �5��>* ��)          ��>�� >
,� t>��
� ��>�� �� �>)

 >>��i2� +>>2  +@A>>) j>>% +>>���� �� �)�!k>>���B�� 0 ��

 ��>�@�� �% ����)Mid to Late uninuclated Stage ( �>��!�

)Gang-H and Ouyang, 1984 ( 5�>>  0>> ���� +>>� �

  0>>��� 01>>2 5�b1>>����L  +@A>>) U����1>>u ">>]� U�

)  ̀ �%� U&��� ������(  ������* GD@
�  .  "�# 012 �� GPT

   +�P
� ��� �� ��)����%  ��* 	���� �)      +>� ��2 R�� +2 0

 ��� J� 0��:
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1  >    ����>� ��>��% "�# : +�P
>�       �� s># +�>���K� �>)

"�� ��@# ���� 0 ���� ��)12@���  ���T ��@� 5���

  ���        ">�� ��>@# �>) ���� 0>�!V� v>�� �!>H
� +� �

              ��>@# �� sk>� � 5�>  5��� ���>T s�>� +P
# j�    �>� �>)

            ��>�� �� +>@�) j>� <�� +� � 5�  +@A� .������#oC4  � 

�
@��* ���T B���%.

2  >    �>��* +,> � .>2 ��)�� �� ����% "�# : +�P
>�  ��>)

    "�� ��@# ���� 5�  0 ����12 @���    j>� �� ��>@�

            0>N�P2 +�1/ �� 5���@�� �� sk� � ���  5��� ���T wO�

60        >�%� �&��� ������ +�!��' ������@�� ��@���� "]� 

�����) 1SSDL (   ��)�� ��2  �4    !>%�# ��>*   ���>  )� .

     +�P
>� �����% "�# �� s#            �>� � 5�>  r��>� xK>Q �� �>)

     .��>� 0���2!k�) Y!�7�5 %         [��>� ��!>�� W>�T� �� +>2

  �!>>� 5�>>���* +>>��% 5�>>

2 ���>>�� <�>>� +>>� 15 +>>D�T� 

            �>OD� zL �>� G��@>�� ^���  �� sk� � 5�  �!�3�p

���  5��� !1@A  G��@��.

  ^�>>>>7� �� -�>>>>
6 � �!N�>>>>2 m�>>>>DN� ���>>>�CHB

)Chu et al., 1990 (       �>  5���@>�� +>@��� �>��f% <�!>� +>�

 Y��628^�7� t�2�%  ��) CHB)Y�2 ^�7�I�� ( �190-2) I����� ^�7�(

Table 2. Composition of CHB ( induction media) and 190-2 (regeneration media)

012 ^�7� t�2�%

Medium composition  )CHB(mgl-1 mgl-1) (190-2

KNO3 1415 1000
Ca(NO3)2,4H2O 100
(NH4)2SO4 232 200
KH2PO4 200 300

CaCl2,2H2O 83 -
MgSO4,7H2O 93 200
ZnSO4,7H2O 5 3
MnSO4,4H2O 5 8

H3BO3 5 3
KI 0.4 0.5

CuSO4,H2O 0.0125 0.025
CoCl2 0.0125 -

NaMoO4,2H2O 0.0125 -
Thiamin HCl 2.5 1
Pyridoxine HCl 0.5 0.5
Nicotinic Acid 0.5 0.5

Calcium Pantothenate 0.25 -
Ascorbic Acid 0.5 -

Glysine 1 2
Mayo inositol 300 100
Glutamine 1000 -
Sucrose - 30000
Maltose 90000 -

FeSO4,7H2O 32 27.8
Na2EDTA 32 37.3
Agar - 7000
PH 5.4 5.6-5.8
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  Y��62.(               � ���2�>� �� �!@N�>� ��>6 +>� ^�>7� ->�� ��

�!��!) �� -�
c�)D 8 2,4  0>H�Q �>�   ��>)18mgl4�2
  +>� 5��>�)18 mgl5/0   �>���* 5���@>�� -�>@�
2  .  ^�>7�

       ��>@# �� +>��% �� s># �!�C�  ��>)cm8   ���>D� +>� ml10
  ��>>@# �>>) ���� �� � �>>  ">>]#200 01>>2 S�A>>� 

����*.   �� s#25    -�N�� ��� �!N�2      ���>  5�)�1>� �>)

�!N�>>>2  �����>>>� ^�>>>7� +>>>� G>>>��� ��>>>)28190
)Zhuang and Xu, 1983 ( ���>�18 mgl 5/ NAA �  
18 mgl 5/0� -�@�
2 7���  GD@
� ��*L �@�N �� 	�* .

�!N�2�� s#  �� -�
6 ��)14   �>�N!% � 5�� +>��!6 ��� 

���!�� +c)��*.

+c)��*     ^�7� +� G��� ��)28190 �>T��   �!>��!) 

            �!>H
� +� +1�� .@A�� ��2 +,�!% �� s# � ���  GD@
�

   ����* +� ��!�� ��*���       �!>2 �� � GD@
� +��� ���� ��)

   ���  +�df% !B���!� G��2 .   +c)��* ���*��� �� s# �)

     +c)��* B�@�&!@�� ���� �� 5���@�� ��     � �>�I!�#�) ��>)

 �!� ��I!�k��       ���>  {]1>� ��!>� +>� . +>c)��* �>) �

                Y!>�7� �� +>T!V G>7� �>% +1>�� ��>) �� s# ��I!�#�)

  ����05/0 %   �-�A>�1�22 %       +>� ��A>2!�N!� G>�@� ��

  <��5   ���>  5��� ���>T |�%� ���� �� 03��  .   �>� sk>�

 ����>>>  G>>>D@
� ���>>>�* +>>>� � 5�>>>  5��� !1>>>@A  zL

+c)��*       +>��]�* +>� ��>  ��*��>� �� s# 5�  ����% ��)

 ���*�d� � 5�  GD@
� B�@�K#��� .

      G��!@2�� <�!� +� "����L -��4    tN�T �� 5�!@2�� 

 nK��2 J�V    �� ���g% 4         � +>�C�% ���� � �  ��6� ���B% 

     	�� �� x��* .�� � G��7%  ��)��C��MSTATC   � Excel

����* 5���@��.

RF� 2 N	��#
5���     -�Z +� M!��� ��)F32104       ���A>� 9>��# G�N� +� 

 +� a�,p   S�A� 012)Y�2  ���5��* ����` (  +>�C�% ��

�>>���b� ���� s��>>���� .  �� 5�>>  5��� ��1>>� }��>>@� �d>>N

  Y��6)1 (         ->�Z � S�%� $�%!�& +� M!��� ��
%F32005

�� �� .5��� 	��% ���� G��P% �)log x +10 0��* 	���� 

  5��� -�� �� -�b���� +A��D� � s������ +�C�% �  <�!>� �)

0��*)      Y��6 �� 5�  +I��� }��@�    �>�� ���3� �
@A>) .(

 Y��>>61>>� ��1>>�  xK@>>�� $>>�%!�& �� -�>>� +>>2 �>>)�


,�            +>2 �>
/ �) ������ �!6� ��� Y�2 ��C�� �� ����

       -�Z +� 0PA� $�%!�& �� �)F32104       � �>@�� ���A>� 9��# 


,� �
@ �� ���� .   5�>�* ��C>���� >�       �� $>�%!�& �� -�>� `

   Y��@�� wO�1 % 
,� xK@�� 0 �� ���.   ->�ZF32005

        Y�2 ���� -��%Z�� �b�� $�%!�& �� +� 0PA� C��  � ���

5�>>�*��>>�~�g>>@�� �!>>� +>>� �� `�!>>� 5���) GB>> 1(.
DD7�>>>�A� ��>>>>>���) Henry  and  De-Bayser, 1990; 

Ghaemi and Sarrafi, 1994; Lazar et al., 1984;

 Moieni et al.,1997;Moieni and Sarrafi,1996 a,1996;

������>>>B�) � ����>>>��1379 e����>>>B�) � ��>>>����

1380 (    �� S�A>>� 01>>2 +>>� 9>>��# �� >>B�@�& _!>>
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5��2 R��C*���.

 0>>H�Q �� -�>>�   D82,4 ^�>>7� �� 5�>>  5��>>� ��>>2 +>>� 

       S�A� 012 +� 9��# �� 012)Y�2   5�>�* � ����� >�` (
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0>> �� �!>>6� . 5���@>>��  ��D82,418mgl4 ^�>>7� ��

  012CHB    Y�2 ")�2 +� ��
�   5��* � ������   0PA>� `

 ���>>� ^�>>7� +>>�D82,418 mgl2�>>���* . �>>� $>>�%!�&

   �!��!) 0H�QD82,4   
,� G��D@� �'�       j>� l�>) �� ���

     ���� ��1� ���� ��!� <��� ���      ���>D� �b�� <��P3 +� 

D82,418 mgl2 t��
� $�%!�& �� �) ����   0>�� 5�!>� .

   +�P
� ����� ����% "�#         ��>�� �� +>@�) j>� <�� +� �)
oC4     �B���% ^���  �  >�3   >� .>Q�\      ��C>�� �� ��!>� �'

Y�2����  5��* �� ��� $�%!�& `  >� �) >%(  �!>� ��' .  ��>DD7�

  ���>,@�Henry and De-Buyser, 1990; Chu, 1982) (

%(          R��C>* �� ����>� ����% "�# 0Pi� ��' �>25� �>�� .  �>�

     xK@>�� $>�%!�& �� ����� ����% "�# G��D@� �'� ����


,�       Y�>�@�� wO>� �� ���5 %   �>���* 5�)�1>� .  +A>��D�

-�I�>># +>>2 ��� ��1>>� -�b��>>��Y�>>2 ��C>>�� -��>>% �� >>���

           ����>� ��>��% "�# Y��3� 	�3 0N�� �� S�%� $�%!�&
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 Y�2 �H�   >���   >
,� xK@>��       �!>6� �d>N ��
@> ��� ����

  ����% "�# �� $�%!�& G��D@� �'� a�@]� J!O� �� <���%

   >>% +>>� M!>>��� �����>>�(   0>>�� 5�!>>� ��>>��% "�>># ��' .

     �� >>��� t>>�2�% +>>� $>>�%!�& �>>) �>>b�� <��>>P3 +>>�

������>>�� ����>>� ��>>��% "�>># . <�>> ��C* �>>� +>>��@� ->>��

Marsolais et al., 1984; Karimzadeh et al., 1995

���� 0D��O�.

  G>��D@� �'�           �!>��!) 0>H�Q �>� ����>� ��>��% "�>#

 D82,4     Y�u ���� U�� ��  `I��  >
,�   ��� �!>P�   >% � �( ��'

          �!>��!) �� GD@A>� ����>� ����% "�#D82,4  �!>�  .  �>'�

  �!>��!) 0>H�Q �� ����� ����% "�# G��D@� D8 2,4 ��

5��* ��C������ `\0�� 5�!� �'.

Y�2�)   S�A� �� G��� �        +>2 5�1>� ��>��% "�# ��)

 ���>>� ^�>>7� ��D82,418 mgl4 ��>>��!� +>>@��* ���>>T 

    �>���� ��1� ��@�2 ������ .  ��>��L ��        ��>��% "�># +>2

 % �����(   5��* ��C�� �� ���'���      >� �d>N 0> ��� `  ��!>%

   �!��!) 0H�QD82,4  �� Y�!A�  0A>��� �>
���� -�� .  +>�

  0>>H�Q "��C>>�� �>>b�� <��>>P3D82,4 �� I����>>� ��!>>% 

 � ")�2�)�.          �-���># ��>)�� �>� �>) +�P
>� ��>��% "�>#

          	��>Bc�) �� )�!%�# �� s# S�A� 012 � ���* +, �

     
,� �'� ���� ��!� <��� ��  ���� ��1� ���� . -�
c�)

          ��>��% G>��D@� �>'� � $>�%!�& �>� )�!%�# ����% G��D@� �'�

 �>>>� )�!>>>%�#D82,4>>>
,� xK@>>>�� �� ���� J!O>>>� 

  �
@ ��� �!� a�@]� .           �>� )�!>%�# ��>��% G>��D@� �>'� ���

 Y��638 $�%!�& <�,��� -�b���� (G) "�# � I���� ����%(C) ���* !%�# �(I) � (H) 2,4-D 

���� ��!� I���� <��� ����

Table 3. Mean squares for effect of Genotype (G), Cold pre treatment (C), Gamma irradiation (I) and 2,4-D (H) 

for androgenic traits

S. O. V. <����f% [��
�
����L +6��

df

Y�2 ����I��

Ca/ 100 A

5��* ����I��

Tr/ 100 Ca

Genotype (G)

2,4-D (H)

G * H

Cold preTreatment (C)

G * C

C * H

G * H * C

Gamma Irradiation (I)

G * I

I * H

G * H * I

C * I

G * C * I

H * C * I

G *  C * H * I

Error 

$�%!�&

 �!��!)2,4-D 

 $�%!�&2,4-D 

����� ����%

 $�%!�& *I���� ����%

2,4-D *  I���� ����%

 $�%!�& *2,4-D * I���� ����%

���* !%�#

 $�%!�& *���* !%�#

 ���* !%�# *2,4-D 

 $�%!�& *2,4-D * ���* !%�#

 I���� ����% *�#���* !%

 $�%!�& * I���� ����% *���* !%�#

2,4-D *  I���� ����% *���* !%�#

 $�%!�& *2,4-D *  I���� ����% *���* !%�#

�O�

1

1

1

1

1

1

1

2

2

2

2

2

2

2

2

72

4.726ns

172.538*

72.976ns

502.793**

218.105*

255.780ns

140.893ns

151.207ns

46.646ns

40.621ns

354.559**

172.238*

276.332**

86.275ns

86.275ns

83.075

7491.197**

4237.728**

469.416ns

272.599ns

145.214ns

2411.113*

1810.909ns

622.916ns

35.858ns

331.897ns

1709.859ns

8601.837**

2704.519**

29.491ns

5448.214**

503.165

C. V.  <����f% t��p >>>> 13.28% 19.18%
**: Significant at 1% level *: Significant at 5 level ns: Non significant
Ca: Callus A: Anther Tr: Total regeneration
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 GB 18Y�2 ���� -�b�������5��* � ����
* $�%!�& +� �� 	

Fig. 1. Mean of callus induction and plant regeneration (%)

 GB 28 $�%!�& G��D@� �'� Y�2 ���� �� I���� ����% "�# �����

Fig. 2. Interaction between genotype and cold treatment on callus induction
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GB 38 G��D@� �'����� ����% "�# �� ���* !%�# -�� ��� Y�2 ���� ���
Fig. 3. Interaction between Gamma irradiation and cold treatment on callus induction

 GB 48���� ����% "�# �� ���* !%�# -�� G��D@� �'� �5��* ���� �� ���
Fig. 4. Interaction between gamma irradiation and cold treatment on plant regeneration
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Y�>>>>2 �����>>>>����1>>>>� 0�,>>>>p� �� C>>>>�� �>>>>) 

  >>� ���>>�# �>>>
2)  GB>> 4 .(  xK��>>>� �>>��� +>>>��@�

 R��C>>>*(Ling et al., 1991)0>>>��  . ����>>>��� �>>>��

����>>>B�)�)1379 (  ����>>>B�) � ��>>>��� �)1380 (

  5��>>2 R��C>>* �� ���1>>� }��>>@��>>�� .   >>�2 �!>>V +>>�
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)Ouyang, 1989; Foroughi and Zeller, 1990;

Chu, 1982; Anderson et al., 1988;
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Study of genotype, cold pre-treatment, low-dosage Gamma irradiation and 
2,4-D concentration effects on wheat anther culture response

Naserian1, B., F. Majd2, S. vedadi3, E. Rahmani4 and A. Mosavi Shalmani5

ABSTRACT

In this study, effects of genotype, cold pre-treatment, low dosage Gamma irridiation and 2, 4-D concentration 

on response of three wheat genotypes (Atrak, F3 2005 and F3 2104) to anther culture were investigated. Seeds of 

donor genotypes were grown under field condition in early spring. Anthers from donor plants were collected and 

plated on modified CHB medium containing 2,4-D (2 and 4 mgl-1), 0.5 mgl-1 Kinetin and gl-1 Sucrose. Number of 

calli formed in 100 anthers and number of plantlet produced from 100 calli were counted. Results indicated that 

genotypes, cold pre-treatments and 2,4-D concentrations had significant effects on response of wheat genotypes 

to anther production, while F3 2104 the lowest. It would be concluded that androgenic traits are controlled by 

genotype and environmental factors. Furthermore this traits are controlled independently.

Key words: Spring wheat, Doubled haploid, Cold pretreatment, Low-dose gamma Irradiation, 2, 4-D 

concentration, Callus plantlet
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