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ÉÂ���½Z�Y�y�¾ËÓ�|Ì·Âe���Y�»��{�|Ë�^ÌÅ�¹Â³�Â���~]�ÃY�¼Å�ÉZÅ�o�Z«  
  

�Âa�{Z¿�{Â �»�*�����Ì�»�®]Z]�,��É�´���ZË�Âf°ËÁ�Á� 
���Á���Á� - �½Z»�Z��,µZÆ¿�Á��~]�ÊÅYÂ³�Á�d^i�cZ¬Ì¬ve�Ä��Â»��ÅÁ�a��ZÀ��Z¯�Á�,�ÅÁ�a�Ê]�»�,�ÅÁ�a��ZË{Zf�Y�\Ìe�e�Ä]

É��ÁZ�¯�lËÁ�e�Á���Â»M�,cZ¬Ì¬ve½Y�ËY�,k�¯�,  
  

Ã|Ì°q  
�É�{Z»�¾ËÓ��~]�ÃY�¼Å�ÉZÅ�o�Z«�Ê���]��Â�À»�Ä])¾ËÓAS9(��½Z�Y�y�½Zf�Y��{��~]�|Ì·Âe���Y�»��{�|Ì§|Ìb�Y�º«��|Ë�^ÌÅ�¹Â³�Â�

�{Y| e�ÉÁ���~]�Ê�ZÀ��É�Z¼Ì]�cZ ·Z�»�,ÉÂ������Ê�Y���µZ��Á{�Ä]�ª¸ f»�Ä¿Â¼¿����-������|��¹Zn¿Y .�ÉZÅ�o�Z«�Ä ·Z�»�Á�É�Z�Y|m
�{Y��~])Ä] ®ÅZÌ���¶»YÂ���m ZÅ (�Á��Z] o�Z«�Á�¹Zn¿Y��Z³M�dÌ¸a�Á�É{Z¼n¿Y��eÔ]�,Ê·Â¼ »��eÔ]�ÉZÅ ��ÉZÅFusariumverticillioides, 

Bipolarissorghicola, Cladosporium sp., Alternariaspp., Penicillium spp. � ÁCephalosporiumacremonium �Ä]
��{�\Ìe�e�/��,�/��,���,��/��, ����Á��/��|¿|��ÊËZ�ZÀ���Á~]�|��{ .Ä ·Z�»�Á��~]�ÉÂ�f����Á���{ �ÉZÅ�Âb�ÂÌ¸e�ÊaÂ°�Á�°Ì»

®ÅZÌ��¶»Z� ÉZÅ ,{Y��~] ÉZÅ�Âb�ÂÌ¸e o�Z« ÉZÅ Sphecelothecacruenta Á Sporisoriumsorghi  �{Y| e�Ä]����Á�����{��Âb�ÂÌ¸e
|¿|��Ê]ZË{���~]�¹�³Â¸Ì¯.  

  

É|Ì¸¯�cZ¼¸¯:��ÉZÅ�o�Z«�,¹Â³�Â��~]�d»Ô��,�~]�ÃY�¼Å.  
  

Ä»|¬»  
¹Â³�Â� (Sorghum bicolor L. Moench)��¾Ì¼nÀa

���¿��Y�Âm�Á�c�}� ,¹|À³� ,l¿�]��Y��a� ZÌ¿{�ºÆ»�Ä¸£
��Ì]�ÉY�]�Á�Ã{Â]�ÊËY~£�dÌ¼ÅY��Ì¿�Á�d�¯��Ë��t��

� �Y�����,Z¬Ë�§M�®�y�Á� ¹�³�ÊuYÂ¿� �{� �¨¿� ½ÂÌ¸Ì»
�Y~£� Ê¸�Y� �^À»� ½YÂÀ�� Ä]� ¾ÌeÓ� ÉZ°Ë�»M� Á� ZÌ�M

v»�{Â��Ê»�[Â�)� �Y� Ã|��¶¬¿Mohammed et al., 

2015.(�¾Ì»Ze�¹Á�·�Á�dÌ ¼m��ËY�§Y��Ì¿� Z»��Â�¯��{
�¾ËY�|Ì·ÂfÌ¨Ì¯�Á�Ê¼¯��ËY�§Y�Á�{Â^Æ]�Ä]��ZÌ¿�,¾ÌXeÁ�a
�|Ì·Âe�Ä¯�|Àq��Å�,d�Y�ÄfyZ��½Á�§Y��Á��Y��µÂ�v»

�µZ���Y��Â�¯��{�Ä§Â¸��c�Â��Ä]�½M�������{�Z^Ë�¬e
�{Á|u���i�µZ���{�¾e��Y�Å�d�Y�Ã{Â]�d]Z(USDA, 

2016) .�Z]� Ä¸]Z¬»�ÉY�]� ¹Â³�Â��ÉÓZ]�ÊËZ¿YÂe�º£�Ì¸�
�d]Â��� Á� ÓZ]� ÉZ»{� |À¿Z»� Ê�Ìv»� |�Z�»Z¿� �ËY��
�Á��Ã|¿���Ì£�|�Z�»Z¿��ËY���Êy�]�Ä]�ÃZÌ³�¾ËY�,¾ÌËZa
��Z�u� ÊÅZÌ³� ÉZÅ� É�Z¼Ì]� Á� ½Y|À]� xË� |À¿Z»� Ã|¿�

d�Y  .�Ã|¼�� ¶»YÂ�� �Y� Ê°Ë� ÊÅZÌ³� ÉZÅ� É�Z¼Ì]
¼¯� �ÅZ¯�Á� Ã{Â]� É��ÁZ�¯� cY|Ì·Âe� Ê¨Ì¯� Á� Ê

�Ä]�\Ë�«�Ä¿ZÌ·Z��� -����É��ÁZ�¯�cÓÂ�v»�|��{
�{Á�� Ê»� ¾Ì]� �Y� ÊÅZÌ³� ÉZÅ� É�Z¼Ì]� ¶»YÂ�� �iY� �{

(Strange and Scott, 2005).���ÌiZe�Ã|¿��¶»YÂ��¾Ì]��{
�Êq�Z«�ÉZÅ�É�Z¼Ì]��,ZÌ¿{��{�¹Â³�Â��d�¯��]��Y~³

�Ã|ÀÀ¯�{Á|v»�¶»YÂ��¾Ë�f¼Æ»��Y�Ê°Ë�{�]�~]|Àf�Å  .
�Á� ZÅ�d¼�«� ¹Z¼e� ZÅ�o�Z«�¾ËY� �Y�Ê�Z¿�ÉZÅ�É�Z¼Ì]
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��Y�«� �ÌiZe�dve� Y�� ¹Â³�Â��ÊËÓZ]�ÉZÅ��z]� Y�j¯Y
�Ã�ËÂ]�¶�Zu�µÂ�v»�Á��~]�d»Ô��¾ÌÌ e��{�Á�Ã{Y{
��ZÅ�É�Z¼Ì]��Y�Êy�]��{�Ã|��|Ì·Âe�ÉZÅ�¾Ì�¯Âe���¿��Y

� |Àf�Å� Ã|ÀÀ¯�¾ÌÌ e� �ZÌ�](Mathur and Manadhar, 

������ 6XOWDQ� et al��� ������0RVV�� ������.DQ]DVet 
al��� ������ %KDYDQLVKDQNDU� DQG� 6KDQWKD�� ����; 

Seitz et al., 1975).���ÅZ¯�ZË�¥~u�dÆm��{��Ôe
��Y� Ä¯�ÊËY��É�Z¼Ì]�¶»YÂ�� Ã�ËÂ]�ÊÅZÌ³�ÉZÅ�É�Z¼Ì]
��{�ZÅ��Á���¾Ë�e�ºÆ»��Y�,|¿Â��Ê»�¶¬fÀ»��~]�ªË��

�Â��ÊËZÆ¿�|Ì·Âe�dÌ¨Ì¯�Á�dÌ¼¯��ËY�§Y�dÆm�¹Â³
�Ê»� [Â�v»� É{�^ÅY�� cÓÂ�v»� �ËZ�� Á

{Â��0XQNYROG�� ������0DQFLQL� DQG�5RPDQD]]L��

2014) . �cÓÂ�v»� ÉZ¬]� ¶»Z�� ZÆÀe� � ½YÂÀ�� Ä]� �~]
�Á� Z¬]� ÉY�]� ZÅ� ½Z°»� ¾Ë�e� \�ZÀ»� �Y� Ê°Ë� ,Ê�Y��
�ÊeM�Ê�Y���µÂ�§�Ä]�ÊÅZÌ³�ÉY��É�Z¼Ì]�¶»YÂ��µZ¬f¿Y

|�Z]�Ê»�d�{�Á{�Á��ÁZn»�ª�ZÀ»�Ä]��Ì¿�Á .e�ÄrzË�Z
��Y� É�ZÌ�]� ÉZÅ� Ä¿Â¼¿� Ä¯� |Å{� Ê»� ½Z�¿� É��ÁZ�¯
��Á~]�cY�{Z��Á�cY{�YÁ�ÄnÌf¿��{�ÊÅZÌ³�ÉZÅ�É�Z¼Ì]

|¿Y� Ã{�¯� Y|Ìa�Ê¿ZÆm���f�³� ,Ã{Â·MAgarwal and 

Sinclair, 1996).(�|Àf�Å� �{Z«{�]�~]� ÉZÅ�³�Z¼Ì]
�Y�� �~]� Ê³{�»� d§Z]� Á� Ê³|Ì�Âa� ,Ê¼Ì¬�� cZ^mÂ»

e�ZË��ÅZ¯�h�Z]�Á�Ã{�ÁM�ºÅY�§��~]�Ê¿��Ä¿YÂm�¦«Â
|¿Â� .�Ä]�,Ã{Â·M��Á~]��Y�ZÅ�ÄrÅZÌ³��ÂÆ��c�Â���{

�ÄrÅZÌ³�,É�Z¼Ì]�®Ì¼f�Ì��ZË�Ê �Â»���f�³���Zy
|¿�Ì³�Ê»��Y�«�É{Â]Z¿��� »��{�ZÅ(Khanzada et al., 

2002).�Ä¸¼m� �Y� {Y��~]� ÉZÅ� o�Z«� �Y� É{Y| e� ÃÁÔ ]
� ÉZÅ��Àm� �Y� ÊËZÅ� Ä¿Â³Fusarium�� ÁAspergillus�

Z»� |Ì·Âe�ÄË~¤e� ÉY�]� Ä¯� |ÀÀ¯� Ê»� ÊËZÅ� ¾Ì�¯ÂeÂ°Ë
�|À�Z]�Ê»� ��»� �ZÌ�]� ¹Y{� Á�½Z�¿Y(Trenholmet al., 

������ )DNKUXQ-1LVD�� ������ +DOW�� �����.DQ]DVet 
al��� ������ %KDYDQLVKDQNDU� DQG� 6KDQWKD�� ������

Seitz et al., 1975 ).  

�{�]�~]� Êq�Z«� �Â¸§� ÉÁ�� Ã|�� ¹Zn¿Y� cZ ·Z�»�{
»� �Z¬¿� �{� ¹Â³�Â���{� �Ë�� ÉZÅ� o�Z«� ,ZÌ¿{� ¦¸fz

|¿Y�Ã|����Y�³�µÂ�v»�¾ËY��~]�Z]��Z^e�Y:  
o�Z« É�Z^¿Y� Á� Ê°b¯� ÉZÅ(Aspergillusflavus, A. 

fumigatus, A. niger, Penicilliumspp., 

Rhizopusspp.,  Nigrosporasp.)�¶»Z�� ÉZÅ� o�Z«� ,
Ä°· Ê³�](Alternariaalternata, Drechslerasp., 

Phomasp.), o�Z« ÅÊ³{�»�a� ¶»Z�� ÉZ 
(Cladosporiumsp., Cephalosporium sp.)�o�Z«� ,

Ê³|Ì�Âa� ¶»Z�� ÉZÅ �Á� Ä�Ây� ,Ä«Z�� ,Ä�Ë�� ÉZÅ
±�](Fusariumsp.) , �ÂÀ¯Y�f¿M� ¶»Z�� o�Z« 

(Colletotrichumgraminicola)�Ä°·� ¶»Z�� o�Z«� ,
� É�f�¯Zy� Ê³�](Cercosporasorghi)�ÉZÅ� o�Z«� Á

� �Z°�M�ÉZÅ�®ÅZÌ��¶»Z�(Sphacelothecacruenta) 
½ZÆÀa� Á(Sporisoriumsorghi) . (Abdullah and 

.DGKXP��������)UHGHULNVHQ������; Ahmed et al., 

������)DLDGet al., 1996; Zidaet al., 2008)  
�ÃY�¼Å�ÉZÅ�o�Z«�Ê���]��Â�À»�Ä]���Zu�Ä ·Z�»��{
�ÉZÅ� Ä¿Â¼¿� �{� |Ì§|Ìb�Y� º«�� |Ë�^ÌÅ� ¹Â³�Â�� �~]

�y�½Zf�Y��Y�Ã|��d§ZË�{��Â¿�Ä]�ÄmÂe�Z]�,ÉÂ���½Z�Y
�Ê���]�¦¸fz»�ÉZÅ��Á���Y� ,�~]� Z]��³�Z¼Ì]��Z^e�Y
� �~]� ½Â»�M�Ê¸¸¼·Y�¾Ì]� Ä��Â»� �~]�d»Ô��½Â»�M )

Zf�ËY (��~]� Ê�ZÀ�� É�Z¼Ì]� Z]� �^e�»� �´Ë{� �]ZÀ»� Á
�É�Z�Y|m�Êq�Z«� �Â¸§�dËZÆ¿� �{� Á� Ã|Ë{�³� Ã{Z¨f�Y
�ÉY�]� Ê³{Â·M� ½Y�Ì»� �Ì¿� Á� �Â¯~»� ÉZÅ� �~]� �Y� Ã|�

ËZ»|���z�»�Ã|��ÊËZ�ZÀ���Â¸§Â°.  
  

ZÅ��Á��Á�{YÂ»  
�{Y| e����|Ì§|Ìb�Y�º«��|Ë�^ÌÅ�¹Â³�Â���~]�Ä¿Â¼¿

)�¾ËÓAS9(�Ê�Y���µZ�� Á{� �{� Ã|��µZ��Y� ,����-
������Á����-������{Z]M��Ì§�cZ¬Ì¬ve�ÃZ´f�ËY��Y

�É�Z�Y|m� Á� �Ìz�e� ÉY�]� ÉÂ��� ½Z�Y�y� ½Zf�Y
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Àf§�³��Y�«�Ê���]�{�Â»��~]�ÃY�¼Å�ÉZÅ�o�Z«| .�ÉY�]
�,ZÅ�®ÅZÌ��¶»YÂ��ÉZÀjf�Z]�{�]�~]�ÉZÅ�o�Z«�Ä ·Z�»
��~]�d»Ô��½Â»�M�Ê���]� �{�µÂ¼ »�ÉZÅ��Á���Y
(Blotter-, Deep Freezing Blotter- , Agar Plate-

Methods)�|��Ã{Z¨f�Y�Ë��s���Ä](Nathet al.��������

Mathuret al., ������0DWKXU�DQG�.RQJVGDO������� .
� ZË� {ÂmÁ� Ä ·Z�»�ÉZÅ� ®ÅZÌ�� ¶»YÂ�� {ÂmÁ� ¹|�

��~]�ÉÂ�f����Á��Z]� ,�Â¯~»�ÉZÅ�Ä¿Â¼¿��{�{Y��~]
� Ã|�� ÄÌ�Âe� �Á�� ª^�(Mathur and Kongsdal, 

2003)d§�³�¹Zn¿Y:  
  

�eÔ]��Á� 

�ÉZÅ� �Á�� ¾Ë�e� Ê»Â¼�� �Y� Ê°Ë� �eÔ]� �Á�
��Á���ËZ��ÄËZa�½YÂÀ��Ä]� Á� Ã{Â]� �~]�Ê�ZÀ��É�Z¼Ì]

d�Y�s��»�º¸��¾ËY��{�ZÅ .��Á��¾ËY��{�Ä¿Â¼¿��Å��Y
����d§�³��Y�«�Ä ·Z�»�{�Â»��~]�{|� .�ÄËÓ�Ä��Y|f]Y

� Ã|��[Â��»� �eÔ]� ~£Z¯)� ��«� Ä]����f»�Ê¸Ì» (��{
��b��Á�Ã|��¾Æa�É�fa�®f�e�¶yY{�����{��~]�{|�

|�� Ã{Y{� �Y�«� ¹Y|¯� �Å .��ËY��� ¾Ì»Ze� �Â�À»� Ä]
�Ä]��Á~]�,{�]�~]�ÉZÅ�o�Z«�|���ÉY�]�|�Z�»�Ê�Ìv»

Y����{�Äf¨Å�®Ë�c|»�É�Â¿��Ë����ÊËZÀ�Á��d�Z�
�¨À]�ÉY�ÁZ»� Ä]�®Ë{�¿� �Â¿� Z](NUV)�� Á����d�Z�
� ÊËZ»{� �ËY��� Z]� Á� Ê°Ë�Ze�����ÂÌ�¸�� Äm�{

|¿|��É�Y|Æ´¿ .��a�¹�ZÆq��Á���Y�Ã|��d�¯��Á~]
�{�ÁM�]� dÆm,�Â¯~»� �ËY��� �{� É�Y|Æ´¿� �Y
�ÉZÆq�Z«� �Ìz�e� �Ì¿� Á� �Á~]� Ê³{Â·M� ¾Ì´¿ZÌ»

� {�Â»� É�Â¿� _Â°�Á�°Ì»� Z]� {�]�~]��Y�«� Ä ·Z�»
|Àf§�³ .�Z]� Ã{Â·M� �Á~]�ÉÁ�� �{� Äf§ZË�|���ÉZÆq�Z«

�½�Â�� Z]� É�Â¿� _Â°�Á�°Ì»� �Ë�� �{� d«{
��Ìv»� ÉÁ�� Á� Ã|�� Äf�Y{�]� ½Á�f�� ÊÅZ´�ËZ»�M

ÊÀÌ»�� \Ì�f�¯ -�Á�f�¯{ -�Z³M(PDA)��d�¯
|¿|� .��Y�Ã{Z¨f�Y�Z]��f�Ì]�É�Z���·Zy��dÆm��b�

���¬»�[M� Z]� ½{�¯� �Âb�Y�®e� ZË� Ä�Ë��®e�d�¯

�f��|Ë|m��Ìv»��{�½{Y{�d�¯��b��Á�½ÁPDA��Á
��Z³M�[M�ZË(Water Agar)�|¿|��É�Z���·Zy .�¾ËY

��{� Äf§ZË� |���ÉZÅ� o�Z«� ÉY�]� É�Z���·Zy��Á�
�dÌ¸a�ÉÁ���Á~]�d�¯�Á�É{Z¼n¿Y��eÔ]�ÉZÅ��Á�

|��¹Zn¿Y��Ì¿��Z³M .��{�Äf§ZË�|���ÉZÅ�o�Z«�ÊËZ�ZÀ�
Å� |Ì¸¯� �Y� Ã{Z¨f�Y� Z]ZÅ��Á�� �ËZ�� Á� �eÔ]��Á��ÉZ

��Ë�� �{� ¦¸fz»� �]ZÀ»� �{� Ã|�� Ã�Z�Y� �Ìz�e
� µ|»�É�Â¿�_Â°�Á�°Ì»Micros|�� ¹Zn¿Y.�¾ÌÀr¼Å

�Ä]�Ã{Â·M��Á~]�{Y| e���Z¼��Z]��Á~]�Ê³{Â·M�½Y�Ì»
�|��{�ÁM�]�Ã|��Ä ·Z�»��Á~]�¶¯�d^�¿(Nathet al., 

������0DWKXUet al., ������0DWKXU�DQG�.RQJVGDO��

2003).  
 

É{Z¼n¿Y��eÔ]��Á� 

�M� �Z�Y��eÔ]� �Á�� |À¿Z»� �Á�� ¾ËY� �{� �ËZ»
�c|»�Ä]�¹Á{��Á���{�ZÅ�Ä¿Â¼¿�Ä¯�cÁZ¨e�¾ËY�Z]�d�Y

���� ÊËZ»{� �ËY��� �{� d�Z���-���ÂÌ�¸�� Äm�{
��ËY��� Z]� �Á��lÀa�c|»� Ä]��b��Á�|¿�Ì³�Ê»� �Y�«

|¿Â�� Ê»� É�Y|Æ´¿� µÁY� �Á� .ÉZ»{��-� ��Äm�{
�½Z°»Y� Á� Ã|�� ZÅ� Ä¿Â¼¿� Ä¿YÂm�±�»�h�Z]��ÂÌ�¸�

� Á� �f�Ì]� |���Ê»� ºÅY�§� Y�� {�]�~]� ÉZÅ� o�Z«� �fÆ]
{�ÁM(Nathet al.�� ������ 0DWKXUet al., ������

Mathur and Kongsdal, 2003).  
 

�Z³M�dÌ¸a�ÉÁ���Á~]�d�¯��Á� 

�µÂ¸v»� Z]� Êv��� Ê¿Â¨�|�� �Y� �a� Ä¿Â¼¿� �Á~]
�{Y| e�Ä]� ,|��{�®Ë�ºË|��dËY�¸¯ÂbÌÅ�����{��~]

�Ã|�� {��� d�¯� �Ìv»� ÉÂfv»� É�fa� ÉZÅ�®f�e
PDA«|¿|��Ã{Y{��Y� .�|À¿Z»�ÊËZ»{�Á�ÊËZÀ�Á���ËY��

�ÉZÅ�Ä¿Â¼¿�,�ºf¨Å�Ze�¹�ZÆq��Á���Y�Á�Ã{Â]��eÔ]��Á�
�{�Â»�Äf§ZË�|���ÉZÅ�o�Z«�Ê���]�dÆm�Ã|��d�¯

|Àf§�³��Y�«�Ä ·Z�»(Nathet al.��������0DWKXUet al., 

������0DWKXU�DQG�.RQJVGDO�������.  



 ���                                                                 DOI: 10.22034/ijsst.2017.108192                                      �Âa��{Z¿��Á½Y�Z°¼Å    

�Á~]�ÉÂ�f����Á� 

ÂÌ¸e�Ä ·Z�»��Â�À»�Ä]�ÃY�¼Å�ÉZÅ�®ÅZÌ��ÉZÅ�Âb�
,�~]������ËZ»� ¾·�Y�®Ë� �{�É�~]� Ä¿Â¼¿� �Å� �Y� �~]

�Y�� �Á~]� ÉÁ�� t��� Ä¯� É�Y|¬»� Ä]� [M� ÉÂfv»
�Ã��«�®Ë�Á�,|Å{���ÂaTween 20��Ã|ÀËÂ��Ã{Z»�ZË

� c|»� Ä]� Á� Ã|�� ÄfzË�� �´Ë{�����°Ì�� ÉÁ�� Ä¬Ì«{
|¿|�� Ã{Y{� ½Z°e .� �{� ¶�Zu� µÂ¸v»����-�����

�c|»�Ä]�Ä¬Ì«{��{��Á{�� -����Ã|���ÂÌ¨Ë�f¿Z��Ä¬Ì«{
�[M� �fÌ·� Ê¸Ì»�®Ë� �{� ¶�Zu�[Â���dËZÆ¿� �{� Á

|Ë{�³� ¶u .��Y� Ã{Z¨f�Y� Z]� ZÅ� �Âb�ÂÌ¸e� ÊËZ�ZÀ�
ZÅ�Âb�ÂÌ¸e� É�ÅZ�� cZ�z�»(Mathur and 

Kongsdal, 2003)��Ä]� ZÅ�Ä¿Â¼¿�Ê³{Â·M�½Y�Ì»Á�¹Zn¿Y
�{Y| e���Z¼�� Z]� Ã|��Ê]ZË{�� ÉZÅ� o�Z«� �Y�®Ë�Å

Ó� ®¼¯� Ä]� ZÆ¿M� �Âb�ÂÌ¸e��Ë�� �{� �f»ÂfÌ�Â¼Å� ¹
� ÊËZ¼À³��]� Z]� É�Â¿� _Â°�Á�°Ì»���-�����¾ÌÌ e

|� .  
  

lËZf¿  
o�Z« ¾ËÓ�É�~]�ÉZÅ� Ä¿Â¼¿� �Y� Ã|��Ê]ZË{��ÉZÅ 

AS9 �Àm� Ä]� |Ì§|Ìb�Y� º«�� |Ë�^ÌÅ� ¹Â³�Â� �ÉZÅ
FusariumBipolaris, Penicillium,Cladosporium, 

Alternaria,� �� ÁCephalosporium�|Àf�Y{� ª¸ e .�¾ËY
q�Z«� Ä¿Â³�t��� Ze��b�� ZÆ)ZÅ� Ä¿Â³ (�cZ�z�»� Z]

���Z¼��Z]�ZÆ¿M�É{�]�~]�|��{�Á�Ã|��ÊËZ�ZÀ��¶Ë}
��z�»� {Â]� Ã|�� ¹Zn¿Y� Ô^«� Ä¯� Ã{Â·M� �Á~]� {Y| e

|Ë{�³.�ÉZÅ� ÄËY|m�ÊËZ�ZÀ��ÉY�]Fusarium�ÃÁÔ�� ,
� d�¯� �Ìv»� �]PDA� �� d�¯� �Ìv»� �YCLA 

(Carnation Leaf Agar)���ZÅ�ÄËY|m�ÊËZ�ZÀ��Á�Ã{Z¨f�Y
� Ã|��¦Ì�Âe�cZ�z�»��Z�Y� �](Nelson et al., 

�����0DWKXUet al.,1975)� �|��¹Zn¿Y .��ËZ��ÊËZ�ZÀ�
��~]� ÃY�¼Å� ÉZÅ� ®ÅZÌ�� ¾Ì¸»Z�� �Ì¿� Á� ZÅ� o�Z«
��Âb�ÂÌ¸e� Ê�ZÀ�� dzË�� Ä ·Z�»� Z]� ¹Â³�Â�

ZÅ(Mathur and Kongsdal, 2003)�|��¹Zn¿Y.  

  

Fusariummoniliforme: 

Ä ·Z�» dzË� Ê�ZÀ� ÄÀ³�a ÉZÅ�ÄËY|m �ÉZÅ
Fusarium �¹Â³�Â��Ä¿Â¼¿��Á~]��Y�Ã|��É�Z���·Zy

��Ë��cZ�z�»��Z�Y��]�ZÅ�ÄËY|m�ÊWY��Âb�Y�ÃÂv¿�Á
Ä¿Â³� Ä]� Y�� ZÆ¿M� ª¸ e� ©Â§� ÊËZ�ZÀ�� ÉZÅ|Ì¸¯� ÁF 

.monilforme{�¯� |ÌWZe .� � �{� o�Z«� ¾ËY�/� %��Á~]
|�� ÊËZ�ZÀ�� Ä¿Â¼¿ .�Ä]� ¶ËZ»� |Ì¨��ÉZÅ� ÄÀ³�a� o�Z«

¯��Ìv»�ÉÁ���{�Ê¿YÂ£�Y�d�PDA�{Y{�¶Ì°�e .  
��{�¶ËÂ��ÊËZÅ�Ìn¿���{�o�Z«�¾ËY�ÉZÆË|ÌÀ¯Á�°Ì»
�|Ì·ZÌ§ÂÀ»� Á� \ �À»� ,Ã{Z�� ÉZÅ�Â§ÂË|ÌÀ¯� ÉÁ�

(monophialide) ¶Ì°�e |¿|�. �ÉZÅ�Ìn¿�
�Ä ·Z�»�Z]�Êfu�Ä¯�|¿{Â]�¶ËÂ��É�|«�Ä]�É|ÌÀ¯Á�°Ì»
�sÂ�Á� Ä]� É�Â¿� _Â°�Á�°Ì»� �Ë�� �{� Ã{Â·M� �Á~]

�|¿{Â]�dËÁ��¶]Z«)�¶°�� .(¯Z»�ÉÁ���{�ZÆË|ÌÀ¯Á�
�d�¯��Ìv»CLA�|¿|��¶Ì°�e .� ZÆË|ÌÀ¯�¾ËY� -��

�,|Àf�Å�Ã|Ì¼y�ZÆË|ÌÀ¯�­Â¿�ÄÌuZ¿��Y�Á�Ã{Â]�Ê·Â¸�
�µÂ¸�� Á� Ã|Ì¼y� Á�®Ë�Z]� ÊËZÆf¿Y� µÂ¸�� Ä°Ë�Â�� Ä]

{Â]�¶°��ÉY�ÄÀ�Za�ZÆ¿M�ÉY�ÄËZa .  
  

Cephalosporiumacremonium 
(Acremoniumstrictum)  

�Z¼Ì]� ¶»Z�� o�Z«� ¾ËY� ÉZÅ� Ä¿Â³�Ä]� ¹Â�Â»� ÉZÆË
� ¹Z´ÀÅ�Ë{�Ê³{�»�a(Late Wilt)�|Àf�Å  .�ÉZÅ�ÄÀ³�a

�ÉÁ�� Á� Ã{Â]� É�f�¯Zy� ZË� |Ì¨��²¿�� Ä]� o�Z«� ¾ËY
�d�¯��Ìv»PDA��Ze�Ê¯Á{�Á�Ê·Â¸��®e�ÉZÆË|ÌÀ¯

�½YÁY�§�{Y| e�Ä]�¶°��ÉY�Ä¿YÂf�Y)�ÉZÅ�Ä¿Y{�c�Â��Ä]
½Z�y�{�Á�¾�Á��Ên¿�Z¿� Ze�|Ì¨��Ä¿Â´]M (�­Â¿��{

\ �À»� ÉZÅ�Â§ÂË|ÌÀ¯�|¿|�� ¶Ì°�e� ¶ËÂ�� Á .
�¹ÂÌ¸Ì�Ì»� Ä]� É{Â¼��c�Â�� Ä]� ÓÂ¼ »� ZÅ�Â§ÂË|ÌÀ¯

�|¿{Â]�¶�f»�Ê¸�Y)�¶°��((Mathur and Kongsdal, 

2003) .Ä¿Â³C. acremonium��{��/� %�Ä¿Â¼¿� �Á~]
|��Ê]ZË{� .  
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�¶°�� (�o�Z«�ÉY�Ã�Ìn¿��ÉZÆË|ÌÀ¯Á�°Ì»��Y�ÊËZ¼¿Fusariummoniliforme Ó��~]��Y�Ã|��É�Z�Y|m�¾ËAS9 ¹Â³�Â�.  

Figure 1. Microconidia of Fusarium moniliforme isolated from sorghum line AS9 seeds.  
  

  
�¶°�� -��o�Z«�ÉZÆË|ÌÀ¯�¶Ì°�e��Y�ÊËZ¼¿Cephalosporiumacremonium �¾ËÓ��~]��Y�Ã|��É�Z�Y|mAS9 �ÉÁ���{�Ä¯�¹Â³�Â�

¶Ì°�e�Ê¸�Y�¹ÂÌ¸�Ì»�Ä]�{Â¼��Á�\ �À»�ÉZÅ�Â§ÂË|ÌÀ¯�|¿Y�Ã|�.  
Figure 2.Conidia production in Cephalosporium acremonium isolated from sorghum line AS9. Branched 

conidiophores are in vertical position to hyphae. 
  

Cladosporiumsp.  
Ä¿Y{� Á� Ä�Ây� ,Ä«Z�� Ê³|Ì�Âa� ¶»Z�� o�Z«� ¾ËY 

(Stalk,  Ear and Kernel Rot) ]� Ê»� ¹Â³�Â�|�Z .
Cladosporiumsp. � d�¯� �Ìv»� ÉÁ�PDA 

�Ä]� Á� ²¿�� ÉY� ÃÂÆ«� ZË� É�f�¯Zy� ÉZÅ�Â§ÂË|ÌÀ¯
{Â¼¿� {ZnËY� \ �À»� c�|¿ .�,¶°�� ÉÁ�¯� ZÆË|ÌÀ¯

� Á�²¿�� Ê¿ÂfË�� Ä]� ¶ËZ»� ÉY� ÃÂÆ«� -���Ã{Â]� Ê·Â¸�
)�¶°�� (�ÊËZÅ�Ìn¿���{�\¸£Y��Á� -���\ �À»�Á�ÊËZe

�|À¿Z»�Á�Zm�É�ÅZ��Á�Ã|��¶Ì°�e�ZÅ�Â§ÂË|ÌÀ¯�ÉÁ�
a|¿{�¯� Y|Ì .Ä¿Â³Cladosporiumsp. � �{�� %��Á~]

|�� Ê]ZË{�� Ä¿Â¼¿ .�Ã|�� �¯}�cZ�z�»� Z]� Ä¿Â³� ¾ËY
�Ä¿Â³�Ä]�ÄÌ^���ZÌ�]C. sphaerospermum�{Â](Mathur 

and Kongsdal, 2003).  

Bipolarissorghicola 
�Ä°·� Ä]� ¹Â�Â»� ÉZÆË�Z¼Ì]� o�Z«� ¾ËY� ÉZÅ� Ä¿Â³

� Ê³�](Leaf Blight)�|ÀÀ¯� Ê»� {ZnËY� Y� .�a�¾ËY� ÄÀ³
�d�¯��Ìv»�ÉÁ���{�o�Z«PDA��É�f�¯Zy�²¿��Ä]

�ÉY�ÃÂÆ«�²¿��Ä]�,Ê·Â¸��|Àq�ÉZÅ�Â§ÂË|ÌÀ¯�Á�Ã{Â]
�¶Ì°�e� ®qÂ¯� ÉZÆÅÁ�³� �{� ZË� {�¨À»� Á� ÃZÌ�� Ze

|¿{Y{ .� ZÆË|ÌÀ¯�-���ÉY� ÃÂÆ«� Ze� ²¿�¼¯� ,Ê·Â¸�
� Ã{Â]� Ã|Ì¼y�É{Á|u� Ze� Á�¶°��Ê¯Á{)�¶°�� (�Á
��Ê»� Ä¿YÂm� ZÆf¿Y� Á{� �Y�Ê¿�� Ä¿YÂm��«Â»|À¿(Mathur 

and Kongsdal, 2003) .�{Y| e�¾f�Y{�¶Ì·{�Ä]� ZÆË|ÌÀ¯
|ÀÀ¯� Ê»� Y|Ìa� É�Ìn¿�� É�ÅZ�� ,µÂ¸�� É{ZË� .��{

� {Á|u�/� %� Ä]� Ä¿Â¼¿� �Á~]B. sorghicola�Ê³{Â·M
|¿{Y{�½Z�¿.  
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�¶°�� -��ÉZÅ�É|ÌÀ¯�-��o�Z«�Ê·Â¸�Cladosporium sp. ��Ìv»�ÉÁ��Ã|��¶Ì°�ePDA.  

Figure 3. Cladosporium sp. Conidia (1-3 cells) produced on PDA. 
  

  
�¶°�� (�o�Z«�ÉZÆË|ÌÀ¯�¶Ì°�e�Á�|���ÃÂv¿Bipolarissorgicola �d�¯��Ìv»�ÉÁ�PDA.  

Figure 4. Production of Bipolaris sorgicola conidia on PDA. 
  

Alternariasp.  
�d�¯��Ìv»� ÉÁ�� �{� o�Z«� ¾ËY� ÄÀ³�aPDA��Ä]

�¯Zy�Ä]�¶ËZ»�|Ì¨��²¿�|�Z]�Ê»�É�f .�ZÅ�Â§ÂË|ÌÀ¯
�c�Â�� Ä]� Á� Ã{Â]� �Y{� Ã�YÂË{� Á� ÉY� ÃÂÆ«� ²¿�� Ä]

|ÀÀ¯�Ê»�|���Ê³Y�´Ë�.�\¸£Y�Á�Ê£�»�ºze�ZÆË|ÌÀ¯
�Ê¿ÂfË��ÉYÂÆ«�²¿��Ä]�Á�Ã{Â]�ÃZeÂ¯�ZË�|À¸]�¶°��|Àq

� |¿{Â]� ÃZÌ�� Ze)� ¶°��.(�ÉZÅ� Ã�YÂË{� É{ZË�� {Y| e
|�� Ã|ÅZ�»� ZÆË|ÌÀ¯� �{� Ê·Â�� Á� Ê��� .�{Á|u� �{

��/�� %]� Ä]� ZÅ� Ä¿Â¼¿� �Á~Alternariasp.��Ê³{Â·M
|¿{Y{�½Z�¿.  

  

Sporisoriumsorghi  
½ZÆÀa�®ÅZÌ�� ¶»Z�� o�Z«� ¾ËY(Covered Kernel 

Smut)|�Z]�Ê»�¹Â³�Â� .�É�Z¼Ì]�¶»Z��ÉZÅ�Âb�ÂÌ¸e
��Ë���{�sÂ�Á�Ä]��Y{�Zy�Á�Ê¿ÂfË��ÉY�ÃÂÆ«�²¿��Ä]

|¿{Â]� dËÁ�� ¶]Z«� É�Â¿� _Â°�Á�°Ì» .�ZÅ�Âb�ÂÌ¸e
|«Z§� Á� {�¨À»�|¿{Â]�É�Âb�Y�_Âe .�Ä]�Ê³{Â·M� ½Y�Ì»

�µÂ»�§� Á� �f»ÂfÌ�Â¼Å� �Y� Ã{Z¨f�Y��Z�Y� �]� o�Z«� ¾ËY
� ZÅ�Âb�Y� Ä^�Zv»(Mathur and Kongsdal, 2003)���{
� ,Ä¿Â¼¿� �Á~]����¾ÌÌ e� �~]� ¹�³Â¸Ì¯� �{� �Âb�ÂÌ¸e

|Ë{�³.  
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Sphacelothecacruenta   

� �Z°�M�®ÅZÌ�� ¶»Z�� o�Z«� ¾ËY(Loose Smut)�
�Z]� Ê»� ¹Â³�Â�| .�Ä]� É�Z¼Ì]� ¶»Z�� ÉZÅ�Âb�ÂÌ¸e

�ºÌ¿� Ze� ÉÁ�¯� ,Ã�Ìe� ZË� {��� Ä]� ¶ËZ»� ÉY� ÃÂÆ«� ²¿�
|¿{Â^ËÁ�¯ .�_Âe�|«Z§�Á�{�¨À»�c�Â��Ä]� ZÅ�Âb�ÂÌ¸e

�ÊËZ¼À³��]� �{� Á�¥Z��Êv���ÉY�Y{� ,Ã{Â]�É�Âb�Y

�|¿{Â]��Y{�Zy�Ê¼°aÂ°�Á�°Ì»��f�Ì])�¶°�� .(�½Y�Ì»
ÂfÌ�Â¼Å��Y�Ã{Z¨f�Y��Z�Y��^q�Z«�¾ËY�Ä]�Ê³{Â·M�Á��f»

� ZÅ�Âb�Y� Ä^�Zv»� µÂ»�§(Mathur and Kongsdal, 

2003)�� ,Ä¿Â¼¿��Á~]��{�����~]�¹�³Â¸Ì¯��{��Âb�ÂÌ¸e
|Ë{�³�¾ÌÌ e.  

  

  
�¶°�� (�o�Z«�ÉZÆË|ÌÀ¯�¶Ì°�e�Á�|���ÃÂv¿Alternariasp.  �d�¯��Ìv»�ÉÁ�PDA.  

Figure 5. Production of Alternaria sp. conidia on PDA. 
 

  
�¶°�� (�ÊËZ¼¿�o�Z«�ÉZÅ�Âb�ÂÌ¸e��YSphacelothecacruenta �¾ËÓ��Á~]�ÉÁ�AS9 ¹Â³�Â�.  

Figure 6. Teliospores of Sphacelotheca cruenta on seeds of sorghum line AS9. 
  

hv] 

�Ä]�ª¸ f»�ÉZÅ�o�Z«��Y�ÊËZÅ�Ä¿Â³���Zu�Ê���]��{
�ÉZÅ��ÀmCladosporium� ,Alternaria� ,Fusarium�,

Cephalosporium� ,Bipolaris� ,Sphacelotheca��Á
Sporisorium���Y�Ê³{Â·M�|��{�¾Ë�f�Ì]� Z]�\Ìe�e� Ä]
� ¾ËÓ� �Á~]AS9���Y� |Ì§|Ìb�Y� º«�� |Ë�^ÌÅ� ¹Â³�Â�
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|¿|��ÊËZ�ZÀ��ÉÂ���½Z�Y�y .�Ê³{Â·M�w�¿�¾Ë�eÓZ]
�,¾ËÓ�¾ËY��{��~]�ÃY�¼Å�o�Z«�Ä]�� %��o�Z«�Ä]�Ê³{Â·M

Cladosporium{Â] .�{� {ÂmÂ»� cZ�Ô�Y� �Z�Y� �]�
��Ì¿� Á� µZÆ¿� Á� �~]� ÊÅYÂ³� Á� d^i� cZ¬Ì¬ve� Ä��Â»
��Z�Y� Á� ÄËZa� Ä¯� ½Z³|¿�Z´¿� Ã|�¿� ��fÀ»� cZ�Ô�Y
�cÓÂ�v»� �~]� Ä]� �Â]�»� Ê¸»� ÉZÅ{�Y|¿Zf�Y� ¾ËÁ|e
�o�Z«� Ä]� �~]�Ê³{Â·M�w�¿�¾ËY� ,d�Y�¦¸fz»�Ê�Y��
��ËZ�� �Á~]� �{� Á� Ã{Â]� {�§� Ä]� ��vÀ»� Z^Ë�¬e� {�]�~]

d�Y� Ã{Zf§Y� ©Z¨eY� c�|¿� Ä]� cÓÂ�v».��dÌ�Z�u
�w�¿� Á� {�]�~]� ÉZÅ� É�Z¼Ì]� Ä]� ¹Â³�Â�� �Á~]� ÉÓZ]
�Ä�ËZ¬»��{�{�]�~]�ÉZÅ�k�Z«�Ä]�½M�~]�Ê³{Â·M��eÓZ]
��Ì¿� �´Ë{� cZ¬Ì¬ve� �{� cÓÂ�v»� �ËZ�� �Á~]� Z]

d�Y�Ã|����Y�³(Mohammed et al���������,VODP�

et al., 2009, Karim, 2005)�Ã|ÀÀ°�� Ã|ÀÅ|¿Z�¿� Ä¯
ÄÆmYÂ»� �{� µÂ�v»� ¾ËY� ½{Â]��Ã�ËÂ]� ZÅ� É�Z¼Ì]� Z]

�½M�ÉÓZ]�d»ÁZ¬»�º£�Ì¸��{�]�~]�ÉY��É�Z¼Ì]�¶»YÂ�
�d�Y� Ê�Ìv»� Ã|¿��Ì£� |�Z�»Z¿� �ËY��� �Y� É�ZÌ�]� Ä]
�Ê°Ë�Â·Â¯YÁ�³M�Á�ÊËZÌ§Y�¤m��ËY����Y��iZf»�Äf^·Y�Ä¯

|�Z]� Ê»� �Ì¿� �~]� |Ì·Âe� ª�ZÀ». �¾Ì´¿ZÌ»� Ê���]
�o�Z«�Á{�Ä¯�{Y{�½Z�¿�©Â§�ÉZÆq�Z«�Ä]��Á~]�Ê³{Â·M

Cladosporium� ÁAlternaria�Ê³{Â·M� |��{� ¾Ë�f�Ì]
|¿�Y{� �´Ë{� ÉZÆq�Z«� ¾Ì]� �{� Y�� �~] .��Á~]� Ê³{Â·M

�ÉZÅ�Â�¯��{�Ä¯�ÊeZ ·Z�»��{�ZÆq�Z«�¾ËY�Ä]�¹Â³�Â�
�d�Y� Ã|����Y�³� �Ì¿� Ã|�� ¹Zn¿Y� �´Ë{)Abdullah 

DQG�.DGKXP��������)UHGHULNVHQ�� �����$KPHG�et 

al���������)DLDGet al.��������=LGDet al., 2008.(  
� ÉZÅ� Ä¿Â³Cladosporium��,Ä«Z�� Ê³|Ì�Âa�h�Z]

��Á~]�­Â¿�Ê³|�� ÃZÌ��\mÂ»� Á� Ã|��~]� Á� Ä�Ây
|¿Â�� Ê»� ¹Â³�Â� .�Ä¸u�»� �{� �b�� É�Z¼Ì]� ¶»Z�

�h�Z]� Á� Ã{�¯� |��� |�Z�»� �ËY��� �{� Á� É�Y{�Z^¿Y
�{Â��Ê»��~]�Ê³|Ì�Âa)Frederiksen, 1991(  .�o�Z«

ÅZÌ³�Ä¯�Êe�Â���{�Á�Ã{Â]�®Ì¼f�Ì���Á~]��Y�ZÅ�Är

�Ä]��~]��Y�É�Z¼Ì]�µZ¬f¿Y�½YÂe�,|À�Z]�Ã|��¶�Zu�Ã{Â·M
� {�Y{� {ÂmÁ� kZf¿(Bandyopadhyayet al., 1987) .�Z]

�Ê³{Â·M�w�¿�¾Ë�eÓZ]�Ê]ZË{���Ì¿�Á�ºÆ»�¾ËY�Ä]�ÄmÂe
�¹Á�·� ,Ã|�� Ê���]� ÉZÅ� Ä¿Â¼¿� �{� o�Z«� ¾ËY� Ä]
�¾ËY� Ã|�� ÊÅYÂ³� �Á~]� |Ì·Âe� �{� �f�Ì]� dÌ�Z�u

Y{�{ÂmÁ�µÂ�v»{�.  
�ÉZÅ�Ä¿Â³Alternaria��dËZÆ¿��{�Á�Ê´fyÂ��h�Z]

�o�Z«�¾ËY�É{�]�~]�Y~·�,|¿Â��Ê»�±�]�Ê³{�»�d§Z]
��Á~]� ÊeM� d�¯� �{� É�Z¼Ì]� ��f�³� Á� {ZnËY� �{
�cZ§M� c�Z�y� {ÂmÁ� c�Â�� �{� Ã�ËÁ� Ä]� ¹Â³�Â�

d�Y� �iÂ»� �ZÌ�]� Ê Ì^�� Á� ÊÅZÌ³ .��Y��a� o�Z«� ¾ËY
o�Z«Cladosporium� Z]� ,��/�� %�]�~]� Ê³{Â·M�,{

{Y{� �Z�fyY� {Ây� Ä]� Y�� Ê³{Â·M� w�¿� ¾Ë�f�Ì] .�Z]
�¦¸fz»� ÉZÅ� Ä¿Â³� ½{Â]� Y�� ¾Ì�¯Âe� Ä]� ÄmÂe

Alternaria (Seitz et al., 1975)��½Y�Ì»�¾ËY�Ê]ZË{�� ,
�Á� |Ë�^ÌÅ� �~]� |Ì·Âe� LZ�À»� Ä¯� ZÅ� ¾ËÓ� �{� Ê³{Â·M
��Ì£� ZË� ºÌ¬f�»� ÄË~¤e� ÉY�]� ¹Â³�Â�� Ä¿Y{� ½M�\eY�f»

d À�� ÉY�]� ,d�Y� ½Z�¿Y� ºÌ¬f�»���Â�¯� É��ÁZ�¯
{�Y{�¶»Ze�ÉZm��ZÌ�]. �¦¸fz»�ÉZÅ� Ä¿Â³Fusarium��

��{� ¶´¿Y�c�Â�� Ä]� ºÅ� Á�dÌ§Á�aZ��c�Â�� Ä]� ºÅ
�¹Â�Â»�ÉZÆË�Z¼Ì]� {ZnËY�h�Z]� Á� Ã{Â]� {ÂmÂ»�d Ì^�

|¿Â�� Ê»� Ê³|Ì�Âa� Á� Ê³{�»�a� Ä] .�ÉZÅ� ¹�§
� ��Â�z»Formae specials) (�o�Z«�¾ËY�ÉZÅ{Y�¿� ZË

�ÊÅZÌ³�Ä¿Â³��Y�Å�Á{��Y��Ì]�Ê»��Y�«�Ä¸¼u�{�Â»� Y�
|ÀÅ{)Nelson et al., 1983.(�ÉZÅ� Ä¿Â³�¾ËY� �]� ÃÁÔ�

�ÊËZÅ�¾Ì�¯ÂeÂ°ËZ»�|Ì·Âe�h�Z]�o�Z«�¾ËY��Y�Ê¨¸fz»
�|À�Z]� Ê»� ��»� ¹Y{� Á� ½Z�¿Y� ÉY�]� Ä¯� |¿Â�� Ê»
(Trenholmet al., ������)DNKUXQ-Nisa, ������+DOW��
������ .DQ]DVet al., 1984; Bhavanishankar and 

Shantha, 1987).��h�Z]� Ä¯� o�Z«� ¾ËY� �Y� ÊËZÅ� Ä¿Â³
��Y�|Àe�Z^��|¿Â��Ê»� ¹Â³�Â��Ä¿Y{� Á� Ä«Z��Ê³|Ì�Âa
F.verticillioides, F. oxysporum, F. pallidoroseum 
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(Mahalingaetal., 1988) ���{�Ã|��Y|m�Ä¿Â³�ZÆÀe�Ê·Á
�ªÌ¬ve�¾ËYF. verticillioides�\·Z£�Ä¿Â³�Äf^·Y�Ä¯�{Â]

{� ¹Â³�Â�� �Y� Ã|�� Y|m�Ê»� �Ì¿� ZÌ¿{�¦¸fz»� �Z¬¿� �
|�Z])Gopinathet al., 1987( .���Zu� ªÌ¬ve� �{

F.verticillioides�� ÃY�¼Å� Ä]Penicilliumspp.�¾Ë�f¼Æ»
|��ÄfyZÀ���Á~]�ÄÌ»Z¿�ÃÂ«�¾f§��d�{��Y�¶»Z�.  

��{�Ã|��Ê]ZË{��ÉZÅ�o�Z«��Y�Êy�]�®Ì¼f�Ì��dÌÅZ»
� Ä¸¼m� �Y� ªÌ¬ve� ¾ËYFusarium� ,Cladosporium�,

Sporisorium�� ÁSphacelotheca�Ä¿Z³|Àq� ¶°Ì�� ,
�ªÌ¬ve� ¾ËY� �{� Ã|��Ê]ZË{�� �´Ë{�ÉZÅ�o�Z«�Ê³|¿�

�Ã�ËÂ]Bipolarissorokiniana��ÉZÅ�¾Ì�¯Âe�|Ì·Âe��Ì¿�Á
��Y�Êy�]���Âe�ÄËÂ¿Zi�ÉZÅ�dÌ·Â]Zf»�½YÂÀ��Ä]�¦¸fz»

� Ä¸¼m� �Y� ZÅ� o�Z«Alternaria�� ÁFusarium�²¿�
�Â��Ã|��ÊÅYÂ³�Á�º·Z���~]�|Ì·Âe�ÉY�]�É��y�¹Â³

��Y�Äf§�³�]�ºÌ¬f�»�Ì£�ZË�ºÌ¬f�»�ÊËY~£��^À»�½YÂÀ��Ä]
�É�Y|»Y{� Á� É��ÁZ�¯� d À�� ÉY�]� µÂ�v»� ¾ËY

d�Y��Â�¯. �ÉY�]�Ã|¿�Z´¿��Ô�Y�Ä]�ZÀ]�,ªÌ¬ve�¾ËY��{
�Ä ·Z�»�{�Â»�|Ë�^ÌÅ�¹Â³�Â���~]��Â¸§Â°ËZ»��Z]�¾Ì·ÁY
�¾Ë�f¼Æ»��Y�Ä¯�|¿|��ÊËZ�ZÀ��ÊËZÆq�Z«�Á�Äf§�³��Y�«

|�� Y|m� ÉZÆq�Z«|À�Z]� Ê»� ZÌ¿{� �{� ¹Â³�Â�� �Y� Ã .
��{� Á� �´Ë{� cZ ·Z�»� ÃY�¼Å� Ä]� cZ ·Z�»� ¾ËY� lËZf¿
�ÉZÅ{�Y|¿Zf�Y� ¾ÌÌ e� �{� |¿YÂe� Ê»� �f Ì�Á� �ZÌ¬»
��«YÁ� |Ì¨»� �Â^f»� Ä��Â»� �{� ¹Â³�Â�� �~]� d»Ô�

|¿Â�.  
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