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 �������	
 �����	  
  

���� ������ 	)�������� ��!��� 2" ������ 3� ��	*4�� �	�
  

 ������ 3��
1 ������� 	����� 	
��� O)���� �	H%�� B�0 ��A"�	��� 
��A%�� � 6���� �;%( 	�H%��=�%��C� �=��%�C �P�;� �" ��
 .  ����
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% ����	� 
%�� �0	*�� �(��� B�042.8% � 
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55.4%� ������� �	
� � ������ ������ ����� ��� ����������   ����
����� �!���� 31.4%   � "����� ����� �� 53.6%    ����� ���

  ����#� �
�$�� ���� �	
 ��� &�'��� (�� �	
 )�!��20.0% 
� 36.7%� ������� �	
 .$*� �+�,�� ��� -  ���  �����*�� ������

  ��� �
��� �/�0 ���	� 1����2 ������ 3�4 &��5 �4���� ����
����� �	
 6��7���� ������ �/��2 ��� �� �/8���� ����� �
�� ��

 9����� :� ;<����� 3�4 (������ =�>!��� ��2? �� �   ������ ���

 9���!�� -�2)9(.  

  
  

 ����1. � �������� 	�
��� 	��� ����� �� �������� 	��� ��
	����� ������ �����.  

Table 1. Effect of legume seed associated fungi on seed 
germination and infection. 

  

  ����
���	�
�	�  

 Legume 
seeds 

����	� ���� %  
Seed germination % 

����	� ����%  
Seed infection % 

 ���
����	�  
Blotter 
paper 

������ ����  
Synthetic 

media 

 ���
����	�  
Blotter 
paper 

������ ����  
Synthetic 

media 
 ���������	

Bean 
62.5 51.2 39.4 30.1 

�
����	 /���	  
 Faba bean 

59.8 44.4 51.7 33.4 

����	  
 Chickpea 

52.3 48.1 53.6 36.7 

�������	  
 Cowpea 

66.0 50.3 37.5 31.1 

����	  
 Green gram  

68.2 47.5 31.4 20.0 

����	  
 Lentil  

50.7 42.8 50.2 32.3 

������	  
 Pea  

73.8 55.4 36.1 25.7 

 ����� ��	 
��
����� ���  

LSD between 
seeds 

2.16 3.28 

 ����� ��	 
��
����� ���  

LSD between 
methods 

4.57 2.44 
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Penicillium )22.9(% �Alternaria )19.4(%� Ascochyta 

)16.8(%� Rhizoctonia )12.1(%� Rhizopus )11.0(% �

Chaetomium )9.2(%� Pythium )8.6(%� Verticillium 

)7.2(%� Cladosporium )6.7 (%�Geotrichum )5.0(% � �+�
 ���� 97�Fusarium sp.  B���� :��7 �	
 1����� ����� �>#�

��� ��
�� �������J	� =� 6���� 9�*� �	
� �� K�! "���� � 
46.2 %0� ������ ������ ���� ��/� ����� ��� �	
� ��� �-�2
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 ���#/9���� �4�: 64.2% �
61.7 % �52.9%� ���L� �������� �	
  ��� ����� �	7� ��� ,��

Aspergillus sp.  �Penicillium sp. ��� �G�*� ������ �*���� 6�
�J	� K�! -�20� ������ 27.6 %� 22.9%� ������� �	
 .  

� ;<����� 3�4���>!���� M*� ;<��� :� (����� K�! � ���� �
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 1�
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Geotrichum �Penicillium �Fusarium �Aspergillus   

 �Rhizoctonia 6��7��   ��� 6����� 92��� &EJ�� �� P��� �	

 ���� 97� �+� ����	���Alternaria   ��� &EJ�� �	
 ���� �	
�

 ���� ��# ��!Aspergillus  ���� �� ���	��� �	
 ���� �	
0� �4
 �4� )�!��27.5 .% �������7�   -��20� �����Alternaria �

Rhizopus �Pythium� Cladosporium �Chaetomiun �

Ascochyta  �Verticillium    ���	80� ��� Q� ������ R�� �	
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������ �	
 ������� ����	� ������ �������  

1.  ��� �� ������� ������ �����  ����	� �������� �������   �����
   ����7��� 3��4 ;<���)  9���74 (   �����L��� �����	� �O��  

T. harzianum  �T. pseudokiningii  3�7� ����
 ����L� 6��+
 �������� �	
 ����	� �������� �����PDA   :���7 ���# K�!

 6��L��� ����� �E��*�I���   �E���*� �
 ����*� ��+����
# ��# ��4�'��   ������� ��>O�� ����� ����*� ��+��� ,��4 ���

��������� ���� �� ���$*��� ����� ��� P�# �� ����L��� . ���
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 ����� ��	
�� ���� �T. harzianum    ����� ���� ��
� ��
 ��	
��T. pseudokiningii    �������� �����	��� ����� ��� �


 ���� ��� �
 �����
�� ����� ��
! "�!�Rhizopus sp.   #$���
 �
 ��	��� �!�� %&�' (�� )��� ��	
�� ��*+��� ��,�!��- %&�'

 �
 ��� ��$,�� �./��
�� ����� ��
!2  ���� �
 �
�Rhizopus 

sp.  ��	��� �!�� %&�' �./3.2    ����� �$�0 12���' �'3� �

 )
    ���� ��$�,�� ���� ����
�
�� ����� ��/�'
� #��� �
��' 42

�� �5&
 ��	�
�� � ��6, ��	�
��7� ���� 2�&*�� ��' #$�� ���

8���� 1��	
�� �����, "�*+� .��	
�� ���� ��
� :,� ���� ���  
T. harzianum  ��-   %����	
��' �
��� ���
 ���/� ��� �����

� �������7�, ����
�� %�
��&�;�/�	  ��- ����� </ ������� �����
 �������� ���� =��7���� >/�&��� ��� �� 7� �
 2�$?�� 2���

 =�����7� ������5!
��)18 .(������� ����
� �����	
��  
T. pseudokiningii  �
 ��� ��	� �!�� �!� �./2   ��*�* �


 <0 ./ ��/Chaetomium )Geotrichum  �Pythium  (��
 %?�,1.4 )1.7  �1.6<������ ��� ).  

  
  

 ����2.  ������� 	�
������ ��� ����� �
����� �������������� ���.  
Table 2. Rate of legume seed infection with the associated fungi. 

   
  ����	
��
��	
   
 �����	  

Seed borne fungi   

����	
 �����        (%)Seed infection (%)  ����� ���� ���	
  
Mean genus 
dominance 

���	���  
Bean 

�����/�� 
Faba bean  

���  
Chickpea  

����	�  
Cowpea  

!��  
Green gram 

��"  
Lentil 

�#$��  
Pea 

Alternaria sp.  26.6 30.8 41.3 0.0 0.0 22.7 18.9 19.9 
Aspergillus sp.  33.5 39.0 34.4 21.5 18.8 30.0  16.5 27.6  
Ascochyta sp.  0.0 28.2  19.7 0.0 0.0 12.9 15.5 16.8 
Cladosporium sp. 0.0 19.0  0.0 0.0 0.0 12.9 15.5 6.7 
Chaetomium sp. 0.0 22.5 0.0 13.4 10.4 18.7 0.0 9.2 
Fusarium sp.  46.8 52.9 64.2 34.5 22.1 61.7 41.3 46.2 
Geotrichum sp.  0.0 0.0 8.5 0.0 11.8 14.7 0.0 5.0 
Penicillium sp.  30.0 35.5 24.9 28.6 32.5 23.6 17.5 22.9 
Pythium sp.  0.0 0.0 0.0 17.4 0.0 26.4 16.5 8.6 
Rhizoctonia sp.  15.7 0.0 12.3 14.9 10.0 31.8 0.0 12.1 
Rhizopus sp.  0.0 14.9 18.8 15.5 18.9 9.3 0.0 11.0 
Verticillium sp.  0.0 0.0  23.1 0.0 27.3 0.0 0.0 7.2 

 ������ �	�
� �� �	��� ��� ���5 %� �	���� �� =5.33 �	���� ���	 � =4.16.  
LSD at P= 0.05 between fungi = 5.33 and between seeds = 4.16. 

 

  

 ����3. ��� ����� �
����� ������ )�( ��� 	����� )�( ��� ������� 	�
����������� ���.  
Table 3. Infection rate of pericarps (P) and cotyledons (C) of seeds with the associated fungi. 

  

��� ������	
��� 
�����  

Seed-borne fungi  

��� 	��� )�(  ��
���)� (�����   (%) Infection of seed pericarps (P) and cotyledons (C) (%)       
��������  

Bean 
����/ ���

Faba bean 
���  

Chickpea 
�����  

Cowpea  
���  

Green gram 
��!  

Lentil 
�"#�  
Pea 

�  P � C �  P � C �  P � C �  P � C �  P � C �  P � C �  P � C 
Alternaria sp.  28.0 0.0 25.1 0.0 33.4 0.0 0.0 0.0 0.0 0.0 17.7 0.0 15.0 0.0 
Aspergillus sp.  29.0 15.0 25.3 15.7 22.5 8.3 16.6 12.0 12.9 7.0 25.1 11.0 28.8 14.9 
Ascochyta sp.  0.0 0.0 21.2  0.0  17.9  0.0  0.0  0.0  0.0  0.0  28.2  0.0  11.5  0.0 
Cladosporium sp. 0.0 0.0 25.0  0.0  0.0 0.0 0.0 0.0 0.0 0.0 11.7 0.0 18.2 0.0 
Chaetomiuum sp.  0.0 0.0 21.5 0.0 0.0 0.0 17.4 0.0 13.3 0.0 16.5 0.0 0.0 0.0 
Fusarium sp.  32.6 27.5 30.1 18.3 31.2 27.5 29.6 14.5 20.0 11.6 30.3 22.4 10.4 27.9 
Geotrichum sp.  0.0 0.0 0.0 0.0 11.2 6.2 0.0 0.0 12.6 5.5 11.4 8.5 0.0 0.0 
Penicillium sp.  24.0 9.9 31.6 7.8 20.3 8.6 22.2 10.5 19.5 12.4 13.6 12.7 15.5 6.8 
Pythium sp.  0.0 0.0 0.0 0.0 0.0 0.0 19.7 0.0 0.0 0.0 22.3 0.0 21.5 0.0 
Rhizoctonia sp.  14.4 6.9 0.0 0.0  10.3 7.5 12.6 8.2 13.0 6.8 23.8 15.4 0.0 0.0 
Rhizopus sp.  0.0 0.0 17.9 0.0 20.2 0.0 19.5 0.0 16.3 0.0 14.3  0.0 0.0 0.0 
Verticillium sp. 0.0 0.0 0.0 0.0 21.1 0.0 0.0 0.0 22.6 0.0 0.0 0.0 0.0 0.0 

������ �	�
� �� �	��� ��� ��� 5%  �	���� ��� =5.33	 � �	���� ��� =4.16.  
LSD at P= 0.05 between fungi = 5.33, and between seeds = 4.16. 
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 ����4. ��� ����	
� ����
 ����	
� ���
� ������ �����	
� �� ���
���
� ����
.  
Table 4. Antagonistic level of T. pseudokiningii and T. harzianum against fungi associated with legume seeds (in vitro).  

   

����� ����	
��� ����� 
Seed-borne fungi 

������� ������   *        Antagonistic fungi*  ����� ��� ���  ����� ���
 ������5%  

LSD at P= 0.05 
���!��  

Control T. harzianum T. pseudokiningii 
Alternaria sp.  5.0 a 1.1 d 2.7 bc 0.18 
Aspergillus sp.  5.0 a 1.8 c 2.2 bc 0.10 
Ascochyta sp.  5.0 a 1.6 cd 2.5 bc 0.11 
Cladosporium sp. 5.0 a 1.3 d 2.2 bc 0.11 
Chaetomium sp.  5.0 a 1.2 d 1.4 c 0.17 
Fusarium sp.  5.0 a 1.6 cd 2.4 bc  0.19  
Geotrichum sp.  5.0 a  1.5 cd 1.7 c 0.16 
Penicillium sp.  5.0 a 1.7 cd 2.1 c 0.19 
Pythium sp.  5.0 a 1.5 cd 1.6 c 0.15 
Rhizoctonia sp.  5.0 a 1.4 cd 2.4 bc 0.13 
Rhizopus sp.  5.0 a 3.2 b 3.8 b 0.15 
Verticillium sp.  5.0 a 1.2 d  2.8 bc 0.14 

* �� ����� �	
��	 �� 1�5 ������	 �� �����	 ����	� 
����	 ����	 �� �� ������ ���	 �!���	 "�!�.  
* A 1-5 scale was used to determine the degree of antagonism on PDA.  

  �������	
!	��	 
���#�	 �� $�!%�� &��'� ���	 (����#� $)��� * ���� +��� 
�, ���#� �,  ����!	5.%  
 Numbers in the same column with the same letters are not significantly different at P= 0.05.  
 

  

2.     ������� ���	
� �	����� ������ �� ������� ����� 	���

 ������������ �� ���!    ������ �	�
�� �� ��	�� �����
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�0	+��  �4.8  �'*���� ��6 -#10%  �3.0   ��'*���� ���6 -# 
20%  �1.6  �'*���� ��6 -#30%;  ����� F��Fusarium  sp 

 ����� ��@ $	* Q'�8.6  ��6 -#�0	+��  �4.5  �'*���� ��6 -#
10%  �3.1  �'*���� ��6 -#20%  �1.7    ��'*���� ���6 -#
30%. ���� ��	+� 	������	���� � T. pseudokiningii  4��
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��   ����� 	�
���� 	��� ������� ����� �� �	��� ���� �	�
���� ������ 	��� �� ��! ��"	�� .    #
�$ ��	%�&�' �(��'�

��)��	��  *�+  ��� ,-�� /%� ���� 0���� ���� �� 1%�')' ��
' �'��� 0%	2"��� 3�%)����     0�%�%)�� ��������� ��� ���� �

���  ����%(� 0�4��)��      ������� 	���� 5����! ��2"'�' ��'�� 

Trichoderma spp. )16 .( �� ������� 	���� 0)��	 	%�&' �+
	���� 8���! ����+ 09��	��� ! 1'-�	� ��' �� 	�
�:� ;%) <=��%

%������ �%	��� 0)��	 �! �"� �� ��>� �?��� ��('�  �����
 ;%)���� 	���� ,%�" 8���! ����+ @-� �   0��	�9� =��%����

 �$���� �A�����) ���"5 .( 0)��	�� (%�	' ���%( �&� �"� ���
 �A������ ,%�" �� 8����� ����+ @-� B� �� =��%�(' ���)!
     �! ?+ <�$����� �A������ 0��	�9� �%������� �%	��� A���

 �%(%�	'�� �%� ����	��20  �30% ��� ��' D� ,� 0%� B��� 
 0�-�	���� 	���� .     ������� 	���� 0)���	 �:"�- ����  

T. harzianum  (%�	'�� ���30% 	� *:�!   ,�� 	%�&�'�� ��"
	���� � 0-�	����> 0�-� *��! �:"-8����� ����  	���� ,� 

Fusarium sp.  �$�18.8% >� 0�-�� 0�	�9�  0�:���� �� ����
 �$������93.6%   �������� 	����� 0)����	 �����!� <  

T. pseudokiningii  (%�	'�� ���-�1 > 0�-� ��!   8����! �����
	��� Aspergillus sp. �$� 20.1% >� 0�-�� 0�	�9� �� ����

�$���� 0:���� 90.2%E�
 �(�% ��� <  *�+  �(	���� ������ �!
 	���� 	%�&' �2� 0)��	�� #
$ ���� 8����� ����+ .  

  

  

 ����5. ������� 	
���� ���	 	���� ��� 	
���� ��
�� �����
 ������� 
���� �����	 ����
���� 	
���.  
 Table 5. Effect of antagonistic fungi (T. pseudokiningii and T. harzianum) filtrate on radial growth and spore germination of 
fungi associated with legume seeds. 
 

  
������ �	
����� �����  

Seed-borne fungi 

������� ����� ����� ����� (%)       Filtrate concentration of antagonistic fungi (%) 
������  

Control 
������ ���� ����� T. harzianum   

Filtrate of T. harzianum 
 ���������� �����T. pseudokiningii  

Filtrate of T. pseudokiningii 
0 10 20 30 10 20 30 

������ ���� ������� �����)��(     Radial growth of seed fungi (cm) 
Alternaria sp.  8.9 4.8 3.0 1.6 6.8 5.9 4.3 
Aspergillus sp.  9.0 5.8 4.5 3.2 5.1 4.0 3.1  
Ascochyta sp.  9.0 4.9 3.8 2.1 6.9 5.6 3.6 
Cladosporium sp. 8.7 5.3 4.0 3.3 5.7 4.3 3.0 
Chaetomium sp.  9.0 4.2 3.0 2.1 6.1 5.0 4.2 
Fusarium sp.  8.6 4.5 3.1 1.7 5.8 4.4 2.8 
Geotrichum sp.  8.8 5.1 4.0 2.9 6.0 4.5 3.1 
Penicillium sp.  9.0 5.9 4.2 3.2 6.6 5.2 3.7 
Pythium sp.  8.7 4.9 3.6 2.1 5.2 4.1 2.9 
Rhizoctonia sp.  8.8 4.4 3.2 2.2 5.5 4.2 3.3 
Rhizopus sp.  9.0 8.5 6.6 5.4 8.1 6.8 5.7 
Verticillium sp. 8.8 5.5 3.9 2.8 5.9 4.7 3.3 

   
 ������ ��
 !���" #���$(%)   Spore germination of seed fungi (%)  

Alternaria sp.  83.1 40.3 25.2 19.6 44.5 31.8 20.9 
Aspergillus sp.  90.2 51.5 30.1  23.5 42.9 33.6 20.1 
Ascochyta sp.  88.0 48.1 26.8 20.5 47.7 30.0 21.5 
Cladosporium sp. 89.4 51.3 31.5 24.1 60.1 42.6 31.8 
Chaetomium sp.  80.8 44.0 30.0 20.5 59.7 38.7 30.0 
Fusarium sp.  93.6 39.5 23.1 18.8 48.5 30.5 22.6 
Geotrichum sp.  81.0 40.1  31.0 26.0 55.3 44.8 31.0 
Penicillium sp.  90.7 52.2 43.7 31.9 60.6 49.5 40.0 
Pythium sp.  81.1 44.4 32.0 22.0 45.9 41.2 29.3 
Rhizoctonia sp.  ----- ----- ----- ----- ----- ----- ----- 
Rhizopus sp.  68.4 55.0 49.1 33.8 55.0 46.0 41.1 
Verticillium sp. 83.5 50.1 36.9 28.1 51.3 41.7 23.0 

������ �	�
� �� ������ 	���� �	��� ��� ��� 5 % �	���� ��� =1.36� 	 ��!����� ��� =2.51.  
LSD for radial growth at P= 0.05 was between fungi = 0.36, and between concentrations = 0.51. 

��� �	�
� �� "�	�#� $���& �	��� ��� ��� ���5%  �	���� ���= 3.61 ��!����� ��� 	 � =5.14.  
LSD for spore germination at P= 0.05 was between fungi = 3.61, and between concentrations = 5.14. 
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  ��������	 
� ������� �	���� ���� ���� 	
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���� ���!"
 ���&" $%  �����'� $%


�&�� (�	)� $%
/$�*  

 ������� 	
���� ��� ����� ����
���� 	
�� ������ �	��  
 ����� ��
 	
���� �����
 ����� ����� �� ��!"�#	 ���� 
�

$%�
& ��	����� �����
 	
�'  (�	)� �� 
� ���*� ��

����/ +
�,�� -� 
���
 .���,6  	
���� 0��1! ���	� -2�  

	�� ����� �����1! ���	� -� +��� 34�!� ��5� ������� �"�#  
	
���� ����  -�!��	��� -�� ���� ��
��� ��)
	��� ���6
 �������

�7�#�� �8����
 ����� +6 -�� ��
 . -� 34�!��� �	�'� ���*� ���
%8)���� 	
��� ���6 �7�#�� �8���� �� ����� :&� +)�/+
��� .

 �7
 (�"��
 ;����51.6 .55.2  
57.0%5 . ����� .���
!�� >�
?� :&� ���!	� ��!����� �,�!� 	
���� @�7 �� A��
��� ����  

���� ������� 	
����  >��80.5 .82.0  
82.2%���
!�� >�5 ..  
  
  

 ����6. ������ �	 
������� ����� ������ 
���� �	 ������ ����� ����� �� ���� ����� ����� ������ ���!" ���� #��$� �	�/���% .  
 Table 6. Effect of seed coating with the suspension of antagonistic fungi or their filtrate on seed germination and infection 
and on seedling infection in plates and in Giffy discs  

  

 ����
���	�
�	�  
Legume 

seeds 

  
����	�  

Treatments 

����	� ����� %  
Seed 

Germination % 

����	� ����� %  
Seed 

Infection % 

������	� ���� %  
Seedling  

Development % 
������	� ����� %  

Seedling infection %  
���  

Suspension 
����� 

Filtrate  
���  

Suspension 
����� 

Filtrate  
���  

Suspension 
����� 

Filtrate  
���  

Suspension 
����� 

Filtrate  
  ������ �
��� ��In Petri plates method  

���������	  
Bean  


����	 Control 
����� ����  Treated 

58.6a  
78.6b 

58.5a  
82.2b 

42.6a  
35.0b 

42.0a  
27.0b 

55.0a  
62.2b 

54.7a  
66.0b  

31.9a  
27.2b 

31.2a  
22.5b 

������	/����	  
Faba bean 


����	 Control 
��� ������  Treated 

51.6a  
80.5b 

51.9a  
89.0b 

49.0a  
28.5b 

48.7a  
21.1b 

63.3a  
72.4b 

62.9a  
88.5b 

47.7a  
24.4b 

48.0a  
19.3b 

����	  
 Chickpea 


����	 Control 
����� ����  Treated 

57.0a  
82.2b 

57.3a  
91.3b 

51.0a  
22.6b 

51.0a  
18.3b 

67.1a  
86.5b 

66.8a  
93.7b 

51.9a  
23.7b 

51.2a  
16.8b 

�������	  
Cowpea  


����	 Control 
����� ����  Treated 

70.0a  
80.1b 

69.6a  
87.2b 

46.5a  
28.7b 

46.3a  
24.1b 

69.2a  
78.3b 

69.0a  
84.6b 

37.0a  
24.0b 

36.7a  
20.5b 

����	  
Green gram  


����	 Control 
����� ����  Treated 

68.2a  
81.1b 

68.5a  
88.8b 

42.2a  
27.0b 

42.0a  
25.4b 

66.0a  
80.2b 

65.9a  
85.0b 

31.0a  
26.5b 

30.5a  
21.8b 

�
��	  
Lentil  


����	 Control 
����� ����  Treated 

55.2a  
82.0b 

55.7a  
93.2b 

56.7a  
25.8b 

56.4a  
20.4b 

52.8a  
85.5b 

52.0a  
90.5b 

51.5a  
26.8b 

52.0a  
18.0b 

������	  
Pea 


����	 Control 
����� ����  Treated 

66.0a  
79.7b 

65.5a  
88.0b 

50.4a  
34.0b 

50.1a  
30.6b 

61.6a  
79.9b 

62.3a  
86.4b 

32.7a  
23.5b 

33.3a  
21.6b 

������	 !�� "�#�� $�% ��&  
LSD between coating 

2.83 1.55 2.19 1.40 

  
��	� ����! �
��� ��/ �"�#In Giffy discs method  

���������	  
Bean  


����	 Control 
����� ����  Treated 

61.2a  
80.1b 

60.8a  
84.5b 

45.6a  
36.7b 

45.7a  
28.1b 

59.1a  
65.2b 

58.8a  
67.9b 

32.4a  
29.2b 

32.2a  
24.5b 

������	/����	  
Faba bean 


����	 Control 
����� ����  Treated 

55.0a  
84.5b 

54.9a  
90.2b 

51.1a  
30.3b 

50.7a  
25.0b 

64.8a  
76.5b 

64.9a  
92.8b 

49.5a  
27.1b 

50.1a  
21.4b 

����	  
 Chickpea  


����	 Control 
����� ����  Treated 

59.7a  
83.6b 

59.2a  
92.9b 

55.7a  
25.6b 

55.1a  
19.5b 

68.7a  
89.4b 

68.5a 
94.4b 

52.6a  
26.2b 

52.2a  
18.8b 

�������	  
 Cowpea  


����	 Control 
����� ����  Treated 

73.2a  
84.6b 

70.5a  
89.2b 

49.2a  
31.1b 

49.3a  
25.8b 

72.5a  
80.0b 

72.1a  
87.2b 

38.4a  
26.5b  

38.9a  
21.3b 

����	  
Green gram  


����	 Control 
����� ����  Treated 

71.6a  
84.1b 

71.5a  
90.2b 

44.4a  
28.4b 

44.8a  
25.9b 

69.0a  
82.2b 

68.9a  
87.3b 

33.2a  
27.4b 

33.5a  
22.3b 

�
��	  
Lentil  


����	 Control 
����� ����  Treated 

56.6a  
85.1b 

56.7a  
94.4b 

59.1a  
26.3b 

59.5a  
22.1b 

55.6a  
87.0b 

55.5a  
91.5b 

51.7a  
27.3b 

53.0a  
19.1b 

������	  
Pea  


����	 Control 
����� ����  Treated 

67.3a  
82.6b 

67.5a  
89.2b 

51.6a  
35.5b 

51.1a  
31.8b 

64.2a  
81.0b 

64.3a  
87.4b 

33.5a  
25.5b 

34.9a 
22.3b 

������	 !�� "�#�� $�% ��&  
LSD between coating 

2.88 1.60 2.42 1.57 

  
��&�"������� ������ �	 "�'���� (�� �)��"� � *������ '�"�" +  ,��"�� -�"&� ��05.% 
 Numbers in the same column followed by the same letters are not significantly different at P= 0.05.  
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Abstract 
Sarhan, A.R.T. 2009. Identification of the Seed Borne Fungi Associated with Some Leguminous Seeds and their 
Biological Control in Iraq. Arab Journal of Plant Protection, 27: 135-144. 

Leguminous crops are very important food source in Iraq. Adverse conditions along with certain fungi severely affect crop yield. A 
laboratory study was carried out to investigate the effect of seed-borne fungi on seed germination and seedlings growth of the following 
leguminous crops in Diwaniya region, Iraq: bean, broad bean, chickpea, cowpea, green gram, lentil, and pea. Representative subsamples 
were examined by the regular blotter and agar plating methods. Seed components plating technique was also used to determine the location 
of fungi on or in the seed. Microscopical identification indicated the presence of some fungi on all legume seeds. One week after incubation, 
12 genera of fungi associated with legume seeds were detected, i.e. Alternaria spp., Aspergillus spp., Ascochyta spp.,Chaetomium spp., 
Cladosporium spp., Fusarium spp., Geotrichum spp., Penicillium spp., Pythium spp., Rhizoctonia spp., Rhizopus spp. and Verticilliu spp.  
Seed infection and seed germination rate for each sample was calculated, and significant differences were observed among different crops. 
Incidence of fungi on legume seeds ranged from 5.0 to 46.2%. Fusarium spp. were the most common fungi isolated. They caused seed rot, 
seedling mortility and wilt. The best treatment for improving seed germination and seedling development with reduced seed infection, seed 
rot and seedling infection was a biological seed treatment with spore suspension of culture filtrate of the two antagonistic fungal species T. 
harzianum and T. pseudokiningii.  
Keywords: Seed-borne fungi, biological control.  
Corresponding author: A.R.T. Sarhan, Department of Biology, University College of Madenat Al-elem, Baghdad, Iraq, 
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