
 ����� ���	
���� /����� / �
����/������� :�������

���

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

RESISTANCE ASSESSMENT OF SUGARCANE CULTIVARS TO
Ustilago scitaminea IN THE FIELD AND DETECTION OF THE

FUNGUS IN TISSUE CULTURED PLANTLETS

1��"2(�� �*-	  %� �2�2" ��,��� 34**5����6�" +� # # �

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

���&7

          �" 8#�9:" /���� �
���� +� !;<( %='�( >�:?" ���
  @�AB  C=,���� .+0����  E�<F ���
  ���L62-96 +��( 3   E�<GFCL73-239 # 

 �#�$"CP73 -21� �	��:(  H:<	%" 4 %I  ��%� !J�� !'K .�2L %='�( 5#
* .	 %� 
* E2B�K !'K M  �*�9:�  �+'��� )In vitro ( G� +

 �"P !�* .+0����    +	�" M  �*�9:�  �� ��      	�	
2Q�  ��-�"P R�L #* S2�?" .�2L �(M�2    �2��<�" #  +:<� #*�  +	�"  �� �(M .+���    1G	  ��G�

+	�" M  CT -�( ���
 K +,
-" 
* �(M�:�+�� �( . U	�:(��"P !�* +�C=, M    3+,
-" 
* ���
  1	  @�AB
* VW� ��B2L %X(���YZ/�� �[
*

 +L2� M      # E�<F H�
 ���\/�]   +L2� M  �[
*  +��( ���  E�<F*2� .      
* +K �L
2[ 
*�
��   �#�$" ^�� W, +(2�	   G( ��B2L ��'�   
* 1G	  # 

�B�F   !�+KDNA !�<� �"��L 
* )
��  +0���� ���+	�" ��� ���
  1	  
* ��� �(M ���	*
��.

�_ #�������` : 3���	*
 3H�
 3%&'�( a����Ustilago scitaminea 3In vitro 3In vivo

+"�$"

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

123 �	*45 '��	�% 6 -� � *)Mc Martin, 1945 .( 8*��* 	


 0�  	
 !9� �:� !"#$% ;* +	�<�& '�*�=��123 �	*45  � *

)Ershad & Bani-Abbassi 1971 .( 0�  8���� ���=�� �>$� 

!? ���
 ;* ,"@�$%+	�<�& '�*12�

-& 12��  ) ��(*�A * B@�$% C

2�
-& ,D��) .(Agnitori 1990

  4. +	�<�& '�*)  +	�<�& '�()*         �E�F�� +)	 !F? �F * ,���

    GFH*) ,E���  IJ3 	->K L�(
 !& �%* '�* ) 123 �	*45 	
 C

    ,F% 8�F&4�% 1�F�5 ,��F>A�* �<MN 2F3�&)Ricaud et al. 1989 .(

    O���  P	�N +��	-9 -�Q�	
    6�*�F3  �F%
     RF �$% �F&-@	 ) 

,FF% !FF�*-.2FF$�;C!FFQS�% 'FF�* 	
 1;*2FF�* +T�*4FF�* ��	-9FF *

* : �U&,�� ;* �8� �$3	�? !%��,0)* 12�	�V� 23	* C*	* �;	)��? 12E��*
 !& 123 !+ 1�V��*
 C�>3;*-�* C8*�<W 2

** : ,���)�A�(* �M� CX�Y���% 0-ZM%:moosavifa@yahoo.com

�. R���� !&-D��*
+ �$3	�? B&�  ,23	* C	����*
& 
�A * ) �	�<+ �$3,5 ���,+;	)��[ 12���*
 CC;*-�* C8*�<W 2�>3 1�V��*
 



 ����� ���	
���� /����� / �
����/������� :�������

��\

          !F& 8/ L]*
 
*-% ) !A3*
�& ^�E3 ,.	�] !A -� C!A��� LEF3

!M�	���-?,!&_��,% `	�] _-�QM�%)�� 

�5)Alexander & 

Krishna 1978.(!M�	 F(/      �<MFN ;* !F$]	 ;* aF� 12F$$? 1
-

    aQ� ��; ) !�*-. ,$����     ,��F�-? 8�%; X2% 	
 ) !A��� ��bE� ��

         ,F% !F�*-. ,��>A�* cAM��% !"#$% !& *	 
-]     !F& d�FAN-% ) 2��F 	

 	
 !A:] �(�S,%2�/)Sinha et al. 1982(. !F�*-.   1
-F(/ +�F�

      ,% O���  IJ3 2�(-� L%�? 8����5 	
   +2Fe& Lf� �� �� ) 2$?

,g*	;h   !?   ;*!�*-.+��     !<QN !�>� +*�& 1
-(/  1
�:A *,% 
-F3

h,% 8�>$� ,5
-(/  2��%) .(Agnitori 1990

1	)
!FF�*-. �� �MFFS 	
 ,FFAS ) �FF * 1�FF�-? 	��MFF& �FF�

!A�	*)       0-@ !? ,AN) i�MS ,Q�] +��    !F& !�*-.\  ,A��F    �FA%

,% _)�"% !j���5 C2 �&
-3)Bock 1964 .( +	�<�& L%�g P	�N

     
	*
 
-.) ,<AM��% ���& 	
 6"� .       OF� X	-Fk !F& !�*-. ��

     ,% L<g *4D% 12$$? 1
-(/ 2S*)          !F? �F * ,(�FS 	
 '�* ) 2$?

         �F *	*
 *	 l�F"� ���F  !F& !F�*-. O� ;* �?�S ,���*-� P	�N

)Fawcett 1944.(

aEg*          !& 	-�? O� ;* O���  !& �YM� mQAU% _�N	* L<e(

       !"#$% !& !"#$% O� ;* ) �V�
 	-�?     ,F% X)�F:A% �FV�
  2F3�&

)James 1969�Ferreria & Comstock 1980.( �FFF%)�"%

       ;* ) IJ3 2�(-� 2k	
 i� *�&!.	
�)  _)�"% ,Q�] (  !F.	
 ��=

) i�MFFS ,FFQ�] ( ,FF% ,&�FF�;	* 
-FF3)Hutchison 1969 .(

!A�	*)              	-F>K L%�F3 !F? *	 +	�F<�& cF�Jg d�%-<g i�MS +��

IJ3 ,% O���  +�� ��
); 23�&) X2%	
 =�;)	  ( !M��"% 	


!A�	*) �&,% 8��� _)�"% +�� 2$�
)Durajraj et al. 1972(.

�no%   +	�<�& 0�A$? +*�& �)	 '���    1
�:AF * �E�F�� +�F� ;*

 _)�"% _�N	*� *) Schenck 1998(. +*�& p�U��	*  C_)�"% _�N

�)	       !FA��5 	*�FN 1
�:A * 
	-% ,:QAU% +��  �F *  )    '��A�F�& 

            !Fg	4% �)	 12F3 1
�:AF * 4�]�E�F�� B@�$% 	
 !? ,3)	 +*

� *.  +*�&p�U�� 8-Q?       !F& ;�F�� ����  !& �YM� _)�"% +��

 �)	 ��AM5 !��% +��   aEg '��e� +*�& ,�;  8-Q? '�* L<e(* ��

,% +	�<�& !& �YM�23�&)Byther & Steiner 1967 .(   	-F@ !F&

 ;* ,Q? �)	 '�& !��% +��     !�*
 8
�? I�qAM% �)	 ;* ,�;  ) �F�

!<QN   +*	*
 +���   �� �          X2F% !F& 	-9F * 8-�M��9 -  	
 !�*-. 

�� 123 1
�:A * �A��& !"�N
  � *)Durajraj et al. 1972  .(

    0�  	
 O$�3�==�   !? 
*
 
�>$���   1��D�; T$?*)    ,FQ� +*

;*�%)PCR(             �)	 ;* �FA>& ,FQ�] O���F  P	�FN ,&�F�
	 +*�&

 ,% ,�-E )�E�%     1
�:A * �& ) 23�&  ;*PCR    O���  P	�N 
-.) 

  ,k�fA]* X	-k !&  ,&�UA�* ) ��      ,&��
	 L&�N 1��5 ���& 	
 +��

� *)Schenck 1998 .( aFEg B�"r� '�* 	
    �F& _�FN	* LF<e(*

   	*�N , 	�& 
	-% !g	4% 	
 IJ3 2�(-� 2k	
 i� * F��5� ) 

         _�FN	* �F%)�"% ) �� �MFS '��e� ;* a�    !F& �YMF�    O���F  

        +	�F<�& LF%�g P	�N 
-.) C�����  !Fj���5 	
   ;* LFk�S +�F�

 6 -� _�N	* '�* ���& ��? PCR   ;* 1
�:AF * �F&  �F� �5;�Fs/+

 ,&��
	 ,k�fA]*23.

��
%� b#


�
���� 52"MP+,
-" .	 %� 
* �	 M � )In vivo(

!<QN  FN	* ;* 12F3 *2. +�� _�CP73-21, CP82-1172,CP57-614,

SP70-1143,NCO310,L62-96,CP70-1143,CL73-239,
N56-1472,CP78-1628,CP76-331,      t/ 	
 �g�  c�� X2% !&

_�5C°u�  2�2�
�5 ,�-:g2H  .�u   cFN	 �� ;* !�*-. O� !<QN 
2g 

       	-9 -�Q� 8-�M��9 -  8)	
 ) 1
�? t�UA�*))
    	
 	-9F -�Q� _�5

 A�( O�    !�*-. 2k	
 �& t/ �    ;* T�& ,�;��  2Fk	
  (     X2F% !F&��

 !"�N
!@-s	)2�
�5  .!<QN a9  X2% !& �� !F  +�F%
 	
 ;)	°C

��     �&-@	 �& ,E�	�� 6�*�3 )vw!V� 2k	
  2�2F3 +	*
 .  ;* aF�

� !<QN ;)	���           	
 2F�
-& 1
�F? 2F3	 ) _	-FA% !F�*-. +*	*
 !F? ,

 ? !g	4%� AF3!  2F3 2� .         1�F% )
 �F3�5 ;* 2Fe&    !F<QN ��F? ;*  C�F�

!�-&��          ,VA:� X	-k !& 1�% !� X2% !& 1
-(/ +    2F3 1
*
 p�U��

IJ3 )x<. �� +	)/2�
�5.

�
���� 52"MP+'�� 5#
* .	 %� 
* �	 M� )(in vitro

+��L!J�� !'K M  +0���� 

 !�>� �>.        y�& 6 ) �<MN ;* Ci-(�? ��? +*�& ���&   +�F�

     ,��>A�* cAM��% ^*�@* 12�j��    23 1
�:A * ,��  	
 xN*) . �>.



c*-	  5 
�=�� # : ���
  !"#�$" ��
%� %&'�(/���� +�  .	 %� 
* ...

��u

     !�-<� C���& ��? ;* i-(�? !�>�        8)	
 12F3 1
�F%/ �F��& +��

    1-�. 	)�Q? 0-Qr%)�/w     	
 1-�. 	)�Q? _�5�   �F#"% t/ �A�(

   X2% !&z{ !"�N
  (     !& a9  ) ,�-:g2H!"QS���  �#N !& ,�hu

,Q�%              ��F? 6�Fr% !F& ) 2�2F3 c�MF"� �FA%MS    +)�FS �h�

,Q�%   � �A�( 	
 _�5  8-%	-2,4-D  2$A��� 0�"A�*  .OA��   +�FA� +��

+�FF%
 	
°C�u!FFV� ,E�	�FF� 6�*�FF3 	
 +	*
2FF32�. �FF>.

        i-(�F? C12F3 !F�>� i-(�? ���& ,�*;;�&       X�Fe#N !F& �F��h�

,Q�%       ��? 6�r% !& ) c�M"� +�A%MS   +)�S �  ,FQ�%    	
 _�F5

 � �FA�(	- 8-F%BAP(Taylor & Dukic 1993)  2F$A��� 0�F"A�* .

OA��  +��          _)*2F% 	-@ !& 2�:  	-� �& ,��$3)	 6�*�3 	
 +�A�

+�%
 	
°C�u!V�2�23 +	*
. 1
-F� ;* !j���5 23	 	-|$% !&

;�&; 123 ,�*    1
-F� *2A&* Ci-(�? +    12F3 ,�*;;�F& +     !F& i-(�F? 

!(-( +)�S +����,Q�%  ��? 6�r% �A�(MS 8-F%	-� �& BAP

(Taylor & Dukic 1993) L"A$%23) 2� X2% !&  	
 !FA:� O�

+�%
°C�u              !FV� C_)*2F% 	-F@ !F& 2�:F  	-F� 6�*�F3 ) +	*


2�2�
�5 . 1
-� a9   !j���5 +*	*
 +��  +��uh� ,Q�%    !F& +�A%

6�r%��?MS� +)�S x��% -8-%	 BAP2$A��� 0�"A�* .

+��L�+	�" ���*2BP

    IJ3 ;* O���  P	�N +��	-9 -�Q�   !F�-& +�F� +�F�     !F& 1
-F(/ 

   !F"#$% 	
 O���     8�AF ;-]  xF<.+	)/ 2F�
�5 .  ��	-9F -�Q�

        +)�FS 8)�A  �#"% t/ 0-Qr% 8)	
�/w  ,FQ�%      �FA�( 	
 _�F5

,A�/      X2% !& '� �%-A��A * X�:(-  O��-�&)
 !V� �g�  +	*


    	 8)�A  }-( 6 -� C	-9 -�Q� 8-� �9 -  a9  ))  6�Fr% +

��? (Yeast Glucose Chloramphenicol)YGC  2F3 12��? .

�A�� +�A� +��      X2% !& ,E�	�� 6�*�3 	
�\  +�%
 	
 �g�  
°C��h��!FFV� 2FF�2�
�5 +	*
 . !FF�>� �FF>.��FF[ +�FF�

O��2�	-9 *C,%-    ��? ;* �\     +��	-9F -�Q� !Ag�    1
; !F�*-.

  1
�:A * F32 .     	-F|$% '�2F&�  ,FQ�%      !F& 8)�AF  �F#"% t/ �FA�(

�A�� +�A� +��    ) !��H*  2�23 1
*
 8��� . CLk�S 8-�M��9 - 

   AF  }-( 6 -�      ��F? 6�Fr% +)	 8)�YGC  2F�
�5 TFU�  .

OA�� X2% !& +�A� +��\�+�%
 ) ,E�	�� 6�*�3 	
 �g�  

°C��h�� !V� C 2�23 +	*
 .   ;* a�\�      ,�-Q? O� �� ;* �g�  

            +)	 ) !AF3*
�& 8)�A  }-( 6 -� *4D% X	-k !& 123 2�(-�

   ��? 6�r%YGC 2F3 TU� . OA�F�     X2F% !F& +�FA� +�F�\�

    +�F%
 +�%
 	
 �g� °C��h��       !FV� ,E�	�F� 6�*�F3 	
  +	*


2FF�2�
�5 . ��FF? ,FF34�%/ ~FF�� �-FF� '�FF�e� 	-FF|$% !FF& ,��FF�

O��2�	-9 *,%-          ��F? 6�Fr% +)	 )
 !& )
 X	-k !& CYGC

    2�23 1
*
 ,NJ� c� �& .     ��	 2�:  _-�QM�% 
-.)   !A3*��*�& ) 	


              !F& ) 
-F& m(�U% ,M$. ~�� )
 
-.) 12$�
 8��� ,NJ� Lr%

E� ,�
�f� X	-k,23 !A��5 �|� 	
 ,:$% +�V�
 ) �Yb% .

 !�>� +*�&   _-�QM�%  !AM� )
�*C     )
 l-QU% ;* ,�-�M��9 -  

��? 6�r% +)	 +)�M% X	-k !& ,34�%/ ~��YGC  TU� 

2�
�5 . OA�F�      +�F%
 	
 +�FA� +�F�°C��h��      X2F% !F& \�

!V� ,E�	�� 6�*�3 	
 �g� 2�23 +	*
 .

+	�"+0���� �(M��

 !��% �>. 5 ,�;!j���      ,F34�%/ ~F�� )
 �F� ;* ,@-FQU%;* �F�

�2�	-9 *_- & !     +)�MF% �YM� �:�     _-�Q�MF�% )   !AMF� )
  �*  !F&

� 
  12F%/  ;*             ��F? 6�Fr% +)	 ,F34�%/ ~F�� )
 l-FQU%

 23 1
�:A * . !j���5 �-�      ;* L9(�E * ��� 6 -� ���hu ,Q�%  �A%

         8-AQ�%�� ���  6 -� a9  C2�
�5 x#N ,��>A�* cAM��% +��&

� E�%   !��% ;* �A�()�,5
-(/          ,��F>A�* cAMF��% +��F& �<MFN 	
 

  23 1
*
 	*�N .    !��% ;* 2��3 8����5 +*�& !j���5 ,�;   6 -� ���

%�     23 1
�:A * 8)�A  �#"% t/ �A�()�E .!j���5   !F��% +�F�  ,F�;

   �& 123)
  !��% �-� ,5
-(/        !F? cFN	 �F� ;* 8)�A  �#"% t/ ) 

  c(�F  �-.�FF� OF� +*	*
)!FF��% �FF� ,F�;12 (  8)	
 !FF& 2F�
-&

!(-(   +)�S +���u      ��? 6�r% �A�( ,Q�% MS     8-F%	-� 8)2F& 

 2$A��� 0�"A�* .!(-(          ,��F%
 6�*�F3 	
 2F3	 I�F�* 	
 ��°C�u )

1	)
 +	-� +��Ag�  !!V� 2�2�
�5 +	*
 .

�%�d(M e6K #��T � M %")PCR(

  `*�UA *DNA     8-M%�� ) +	-% �)	 !& )1980(    !F�-<� +*�F& 

!j���5 !��% +��     �& 1*�<� 123 ,�;�  �-.�    l�F"� 	
  !F#"� �F�;



 ����� ���	
���� /����� / �
����/������� :�������

���

!��% 123 ,�;)a(!��% ;* 2e& ;)	 2$W C) ,�;23	  +��& 	
 1��5

 !��% !#"�   123 ,�;)b ( �-.�F� ) �F�)c (  �F��5 _�FD�*.DNA

   !j���5 ;* 123 `*�UA * !��% +�� 123 ,�;C �2�	-9 * _-   ) P	�N 

   F  P	�FN ,&�F�
	 +*�& 8)�A  �#"% t/O���U. scitaminea

  1��D�; T$?*) 6 -� ,Q� +*;*�%)PCR (    2�2F3 1
*
 ��AMF5 .

      T$?*) �� +*�& _;� 
*-%�u    L%�3 +�A�()�E�% �   ;* �A�()�E�% 

DNA C12FF3 `*�UAFF * µM�\/� �FF� ;*  ;* _*2FF[�5;�s/+�FF�

bE4) 5'-CgCTCTggTTCATCAACg-3' (         )bE8) 5'-

TgCTgTCgATggAAggTgT-3' () (/ �?�FF3 �]�FF ,��FF<

TIB-Molbiol (          P	�N 	
 *	 ,34�%/ ~�� !& l-&�% 8� !? L%�g

O���FFF ���FFF��  ,FFF% �FFF�bE�C2FFF$?mM�/�;* dNTPsC

mMu/�MgCl2 Cµl Unit/u/� c�4F�/ Taq DNA polymerase

      L%�3 ,�	*�S !]�W !%���& )��    	
 �3� *) ;* !]�W °C=\

   X2% !&��     	
 0�f�* C!���n °Cu�    X2% !& ��   5 ) !���n  ��AM

  	
°C��    X2% !& �   2F3 !FA��5 �F|� 	
 !"�N
  .  �F��>� 	
 )�

    0-fr% ;* �A�()�E�%PCR)	+     ;)	�F5/ 0�    ;	-F�)�AE(* 2F3 .

   ;* ,:$% 2��3 +*�&DNA  !��% 8����5          �F#"% t/ �F& 12F3 ,F�;

!�-<� ) 8)�A +2�
�5 1
�:A * 8)�A  �#"% t/ .

d�:(+

!J�� !'K

 !�-<�4�	 0�"A�*   ��? 6�r% !& ��  !F���   +MS   � +)�FS -  8-F%	

2,4-D   4�	 O��r� RY  !�-<�  0�? !& �� 2�
�5 ,�*; .4�	!�-<� ��

  ;* a�\h�     �<MFN 	
 �F�	 _�F? �F� 2�:  i-(�? 2�(-� !A:� 

       4F�	 �F��& ^*�@* 	
 C123 12��&   2F�
�? !F�-<� .    2F$W X�Fe#N

,Q�%      ;* 2Fe& i-(�? +�A%\h�    !FV� !FA:�      !F��� 6�Fr% 	
 +	*


MS    �|Qs �& �%,Q�     8-%	-� �A�( 	
 _�52,4-D      ) 1
�F? 2F3	 

1;*2�*+  e#N '�* F $W X�F  2�
�5 �&*�& 2 .  F��& 0�"A�*F  F(�? �F i-

  !��� 6�r% !&  +MS &   !   ,FQ�% O� 1)Jg       8-F%	-� �FA�( 	
 _�F5

BAP  ;* 2e& �   �� \ A:� F    F�*;;�& RYF  !F ) , 4��F<� 0-QF   +�F�

��&F  F? �F   FY  ) i-(�F  F3 4F FQ  82F0- F�F  F(�? �F��& +�F i-

5F2�
�) L�3z(.

fB�g # �M�� ��+6�%T �M��+<	
 # �%�?" ���)
�� � 

FF�	-9 -�Q�F FF3 ��FF? +�F? 6�FFr% +)	 12FFF;* aFF� ��

��N
F     F. !F& �)�3 !"�F!�*-   2F�
�? ,F�; .�\  Fg�  F    ;* aF� �

?F 9 -�Q� ��F	- �r% +)	F ? 6F  ��YGC b?* F 9 -�Q� �F ��	-

  Fk !&F     F9 * ) _-�QMF�%)�� X	-F  F. +2�	-F!�*- F�;F  , F?F2�
�

) L�3�(.

\�            +)	�F& 	-9F -�Q� 8-�MF��9 -  TFU� ;* aF� �g� 

  6�r%YGC  C	-9 *�2+  �� !$5�� 2�(-� ) 1
; !�*-. +�<U% +��

     !M�	 ) ��	 2�:  �� _�?         X	-Fk !F& !AF3*��* ��	 2�:  +��

2�
�? 6�r% +)	 �& l-QU%)  L�3�(.

    _*2? �� 8
�? TU� ;*;*!$5��+�� +�F<U% 2F�(-�  12F3

6�r% +)	 ��?  YGCO� _-�2�	-9 * O� ��?   �F 
 !F&

     ;* a� !? 2%/\�  !V� �g�     +�%
 	
 +	*
°C�� !F&   X	-Fk 

!$5��   G#  	
 +�<U% +��  OA�F�        ,F% 12F�
 +�FA� +�F� 2F3

) L�3�(.

\�         !F$5�� l-FQU% 8-�M��9 -  ��? ;* a� �g�    +�F�

 ,FF34�%/ ~FF�� )
 +�FF<U%+))h(!MFF�	 C ) �FF�	 2�:FF  +�FF�

     LFr% 	
 !A3*��*J� ,FN    �2�	-9F * 8-�MF��9 -  _-    G#F  	
 C

OA��23 L�E�� +�A� +��) L�3{(.

C=, .	 %� 
* �
���� +� !;<( ���
  @�AB In vivo

%;/T�� !g	4% +��       �� �MFS ) �F%)�"% ,F 	�& +*�F& +*��

              8�AF ;-] 8�AF * 	
 ) 8*�F�* ,��F��*�q. 6�*�3 	
 �E��� cN	


*
 8��� *	 ��; ���A�.

  )
   �? ;* a� 1�% !<QN �       	->K ;* c�Jg '�()* C!g	4% 	
 ��

    !A�	*) 	
 IJ3SP70-1143 12F�
  2F3  .       
	-F% _�FN	* !F�Q? 	


        �3�5 ;* 2e& ,5
-(/ 	->K `)* CT��%;/�   ,(* �     'F  ;* 1�F% 

       2�
�5 12���% 2e& 0�  1�% ��>Y�
	* 	
 C1��5 . '�& 	
��   cFN	 

_�N	* C123 ��? N56-1472 )L62-96   i�MFS ,FQ�] )HS(C

 cFFN	CP76-331i�MFFS )S( _�FFN	* CCL73-239 ) NCO-310

��AYM�    i�MFS )MS(    _�FN	* CCP57-614 C CP82-1172  CSP70-

1143C ) CP70-1143��AYM�_)�"% )MR (_�N	* ) CP78-1628)



c*-	  5 
�=�� # : ���
  !"#�$" ��
%� %&'�(/���� +�  .	 %� 
* ...

���

 @=�h.
+0���� �B2I �� %='�( ��� !J�� !'` M  @[�F �"�� +��( !'K .�i" 
*MS52"
2� 5#�� .

Fig. 1. Longitudinal growth of tissue cultured   sugarcane plantlets in semi-solid MS medium minus hormone.
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Fig. 2. Teliospore germination, formation of promycelium and sporidia of Ustilago scitaminea on YGC medium.
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Fig. 3. Formation of yeast-like and mycelial colonies of Ustilago scitaminea after 48 hrs on YGC medium.
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Fig. 4. Yeast-like colonies of sugarcane smut resulting from streaking a colony grown from single 
sporidium on YGC in 48 hrs at 28 °C. 
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Fig. 5. White erect hyphae obtained from culture of sporidial suspension of two opposite ( + &- )
mating types of Ustilago scitaminea after  48 hrs on YGC medium.
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Table 1. Disease Percentag of 11 sugarcane cvs to Ustilago scitaminea in the field nine 
months after inoculation of cuttings with sporidial suspension.

+	�<�& ���

Disease rate

 2k	
+	�<�&

Disease incidence 
(%)

!�-& 
*2e�+1
-(/ 

No. infected cuttings

*2e�!�-&+123 4Y  

No. cuttings

cN	 _��

cv.

3  (MR) 7.8 3 39 CP57-614

3  (MR) 1.53 1 65 SP70-1143

3 (MR) 5.88 1 17 CP82-1172

9  (HS) 33.76 26 77 L62-96

5 (MS) 17.3 10 58 NCO-310

3  (MR) 5.6 2 36 CP70-1143

9 (HS) 43.1 25 58 N56-1472

5  (MS) 15.9 7 44 CL73-239

1 (R) 0 0 76 CP73-21

7 (S) 25 18 72 CP76-331

1 (R) 0 0 79 CP78-1628
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Fig. 6. Amplification of 459 bp band in plantlets inoculated with sporidia of Ustilago scitaminea using primer pair bE4/bE8. 

DNA was extracted from (lanes 1 to 4 ) tissue below the point of inoculation;  ( lanes 5to8 ) tissue above the point of 
inoculation;  ( lanes 9 to 12  ) tissue from suckers; ( lane 13 ) sporidia; (lane 14 ) plantlets inoculated with distilled water; 

( control); ( lane 15 )  negative control (H2O).

 @=�Y. �(�� %�o=L bp�\]/���� )
�� M %&'�( +0���� 
* +	�" ���	* +<	
 �� ��� �(M/�L2	
�=%�M�rP !9� M  �*�9:�  �� bE4/bE8 .

��� : +�F�(a]�� : +�F�( b3\��� :+�F�(,c �� : 3/�L2	
�=	* +<	
�� :+0����+	�" ���� ��� 3%p$" qP �� ��� �(M�] :5#%:� %p$" qP.

Fig. 7. Electrophoretic pattern of PCR product obtained from plantlets inoculated with dikaryotic hyphae of Ustilago
scitaminea using primer pair bE4/bE8. Lanes 1to 4, tissue below the point of inoculation; lanes 5 to 8,  tissue above the point 

of inoculation; lanes 9to 12, tissue from suckers; lane 13, dikaryotic mycelium; lane 14, control (plantlets inoc
ulated with distilled water); lane 15, negative control- H2O.
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