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Table 1. Effect of Horse-mint water leaf extract on radial 
mycelial growth and spore germination of pathogenic fungi.  

 
    ��������Treatments 

 	
��
��� �����)�/����(  
Extract concentration (g/l) 

 
 

������� ������  
Pathogenic fungi  

 
������  

Control  10  20  30  

 ������� ����
� ������� �����)�
(  
Radial growth of pathogenic fungi (cm) 

Ascochyta fabae 8.5 a 6.2 bc 3.1 d 2.2 d 
Macrophomina phaseolina 8.6 a 5.3 c 3.9 cd 3.4 cd 
Alternaria alternate 8.9 a 4.8 c 2.8 d 2.1 d 
Dreschslera specifera 8.8 a 5.9 bc 4.7 c 2.2 d 
Fusarium solani 8.2 a 5.1 c 2.5 d 2.0 d 
Curvularia lunata 8.6 a 7.3 c 4.4 c 3.8 cd 

 ������!�" ������� ������ ���!# (%)  

Spore germination rate of pathogenic fungi (%) 

Ascochyta fabae 80.0 a 50.6 b 41.3 bc 25.0 d 
Macrophomina phaseolina 79.3 a 51.8 b 45.0 b 30.1 c 
Alternaria alternate 82.4 a 48.0 b 39.4 bc 21.1 d 
Dreschslera specifera 86.6 a 63.2 b 50.2 b 38.5 c 
Fusarium solani 88.0 a 48.1 b 35.4 c 24.3 d 
Curvularia lunata 79.4 a 52.2 b 43.0 bc 30.9 c 

 ������ �	
��
��� ��� 	���� �� �	����� ��
�
 � ����� �!� 	�� "
��
 #	�
�� $�
�� %�� �&�% �	�
��5.%  

Means in each line with the same letters are not significantly 
different using Duncan`s test at P=0.05.  
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Table 2. Levels of antagonism (in vitro) of the antagonistic 
fungi against pathogenic fungi.  

  
��������/$������ ������*  

    Treatments/ Antagonistic fungi* 
 
 

������� ������  
Pathogenic fungi  

������  
Control 

 
T.h  

 
T.p  

 
P.p  

 ������ �&��)1'5   **(Level of antagonism (1-5) **  

Ascochyta fabae 5.0 a 1.2 c 1.5 c 2.6 b 

Macrophomina phaseolina 5.0 a 2.9 b 2.3 b 2.5 b 

Alternaria alternate 5.0 a 1.0 c 1.5 c 1.8 c 

Dreschslera specifera 5.0 a 1.6 c 1.8 c 2.0 b 

Fusarium solani 5.0 a 1.5 c 1.4 c 2.0 b 

Curvularia lunata 5.0 a 1.0 c 2.0 b 2.2 b 

* T.h= Trichoderma harzianum, T.p= Trichoderma 
pseudokoningii, P.p= Penicillium pinophilum 

 ** �	(�% ��� �� ��&� �	��� )%�
��)1,5 ( "
�� ��	���� �	���
/����
���� 0�� 1������ %	���� �� #& 	��
. 

� �	
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��� ��� 	���� �� �	����� ��
�
 � ����� �!� 	�� "
�� �����
 #	�
�� $�
�� %�� �&�% �	�
��5.%  

** A scale of 1-5 was used to estimate the level of the antagonism 
on PDA.  

Means in each line with the same letters are not significantly 
different using Duncan`s test at P=0.05.  
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�� �	���� �,��� ����� ����!�"#�	�$ .  
Table 3. Effect of filtrate of antagonistic fungi on radial growth and spore germination of pathogenic fungi.  
 

��������/     $������ ������ �+���Treatments/ filtrate of antagonistic fungi 
 �+����� �����  (%)Filtrate concentration (%) 

Trichoderma harzianum  Trichoderma  pseudokoningii  Penicillium pinophilum  

 
 

������� ������  
Pathogenic fungi  

������  
Control 5  10  15  5  10  15  5  10  15  

 ������� ����
� ������� �����)�
    (Radial growth of pathogenic fungi (cm) 
Ascochyta fabae 8.3 a 6.0 b 3.8 c 3.3 c 7.1 ab 5.2 b 4.5 c 7.9 ab 6.5 b 4.9 c 
Macrophomina phaseolina 8.5 a 6.7 b 4.2 c 3.0 c 6.2 b 5.6 bc 4.6 c 7.3 ab 7.0 ab 5.5 bc 
Alternaria alternate 5.8 bc 4.4 c 3.8 c 6.5 b 4.4 c 5.0 bc 6.9 ab 6.2 b 4.9 c 9.0 a 
Dreschslera specifera 9.0 a 6.0 b 5.1 bc 4.6 c 7.3 ab 5.3 bc 6.2 b 6.2 b 5.9 bc 5.3 bc 
Fusarium solani 8.5 a 6.8 ab 4.2 c 4.0 c 6.0 b 4.6 c 5.1 b 7.4 ab 5.8 bc 4.7 c 
Curvularia lunata 8.8 a 5.9 bc 2.6 d 2.2 d 5.5 bc 4.4 c 4.0 c 6.8 ab 6.9 ab 3.8 c 

 ������!�" ������� ������ ���!# (%)      Spore germination rate of pathogenic fungi (%) 

Ascochyta fabae 92.0 a 66.6 b 18.0 d 12.2 d 71.0 b 22.0 cd 18.5 d 78.5 b 43.0 c 28.5 c 
Macrophomina phaseolina 81.0 a 62.5 b 38.5 c 30.0 c 69.2 b 50.0 c 42.2 c 73.0 b 68.0 a 55.0 c 
Alternaria alternate 82.5 a 70.0 b 42.0 c 37.0 c 74.5 b 61.7 b 49.6 b 70.6 b 56.1 bc 44.5 c 
Dreschslera specifera 80.0 a 69.7 b 23.5 cd 20.5 cd 70.1 b 58.0 bc 41.0 c 73.5 b 66.0 ab 42.5 c 
Fusarium solani 95.5 a 71.0 b 18.0 d 16.5 d 64.4 b 28.8 cd 24.7 cd 69.9 b 40.5 c 40.0 c 
Curvularia lunata 88.0 a 68.2 b 23.5 cd 20.0 cd 70.0 b 61.0 b 45.5 c 70.0 b 66.0 a 48.9 b 

 �	
��
���� "
�� �������	����� ��
�
 � ����� �!� 	� #	�
�� $�
�� %�� �&�% �	�
�� ��� 	���� �� 5.%  
Means in each line with the same letters are not significantly different using Duncan`s test at P=0.05. 
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Table 4. The combined effect of leaf extract and antagonistic 
fungi or its filtrate on antagonism level, radial growth and 
spore germination of pathogenic fungi.  

 

��������    *Treatments*  
  

������� ������  
Pathogenic fungi  

������  
Control 

������  

 +T.h 
Extract 
+ T.h 

������  

 +T.p 
Extract 

+ T.p 

������  

 +T.p 
Extract + 

P.p 

 ������ �&��)1'5   **(Level of antagonism (1-5) **  

Ascochyta fabae 5.0 a 1.0 c 1.0 c 3.0 b 
Macrophomina phaseolina 5.0 a 1.0 c 1.0 c 3.2 b 
Alternaria alternate 5.0 a 1.0 c 1.0 c 2.8 b 
Dreschslera specifera 5.0 a 1.0 c 1.0 c 3.5 b 
Fusarium solani 5.0 a 1.0 c 1.0 c 2.7 b 
Curvularia lunata 5.0 a 1.0 c 1.0 c 3.2 b 

 ������� ����
� ������� �����)�
(  

Radial growth of pathogenic fungi (cm) 
Ascochyta fabae 8.8 a 1.5 d 1.9 d 2.7 d 
Macrophomina phaseolina 8.5 a 1.2 d 2.0 d 2.8 d 
Alternaria alternate 9.0 a 1.0 d 2.2 d 1.6 d 
Dreschslera specifera 8.6 a 1.6 d 2.0 d 2.0 d 
Fusarium solani 8.2 a 1.4 d 1.6 d 2.0 d 
Curvularia lunata 8.6 a 1.2 d 2.2 d 1.5 d 

 ������!�" ������� ������ ���!# (%)  

Spore germination rate of pathogenic fungi (%) 
Ascochyta fabae 89.5 a 8.5 de 10.0 d 27.6 d 
Macrophomina phaseolina 82.0 a 15.6 d 28.0 d 31.3 d 
Alternaria alternate 91.6 a 12.0 d 21.0 d 28.2 d 
Dreschslera specifera 84.0 a 26.4 d 19.9 d 40.5 cd 
Fusarium solani 90.0 a 20.5 d 26.0 d 32.0 d 
Curvularia lunata 86.6 a 22.0 d 29.0 d 38.6 cd 

* T.h= Trichoderma harzianum, T.p= Trichoderma 
pseudokoningii, P.p= Penicillium pinophilum 

 ** ��� �� ��&� �	��� )%�
�� �	(�%)1,5 ( "
�� ��	���� �	���
���
���� 0�� 1������ %	���� �� #& 	��
/�. 

� �	
��
��� ��� 	���� �� �	����� ��
�
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�� �����
 #	�
�� $�
�� %�� �&�% �	�
��5.%  

** A scale of 1-5 was used to estimate the level of  antagonism on 
PDA.  

Means in each line with the same letters are not significantly 
different using Duncan`s test at P=0.05. 
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Abstract 
Sarhan, A.R.T. 2006. Interaction of Horse-mint Leaf Extract with Fungal Antagonists on Some Legume Seed Borne Fungi. 
Arab J. Pl. Prot. 24: 118-124. 

This study was conducted during 2000/2001, to investigate the efficiency of the combined effect of hot water leaf extract of horse-mint 
(Mentha longifolia L. Hands) and three antagonistic fungi: Trichoderma harzianum, T. pseudokoningii and Penicillium pinophilum against six 
pathogenic fungi associated with legume seeds: Ascochyta fabae, Macrophomina phaseolina, Alternaria alternata, Dreschslera specifera, 
Fusarium solani and Curvularia lunata. All tested concentrations of the leaf extract were found to reduce significantly mycelium growth and 
spore germination of pathogenic fungi associated with legume seeds. The concentrations of 20 and 30 g/l were effective in suppressing radial 
growth of A. alternata, A. fabae, M. phaseolina and F. solani to 2.8, 3.1, 3.9 and 2.5 cm and 2.1, 2.2, 2.2 and 2.0, for both concentrations, 
respectively, as compared with the control 8.9, 8.5, 8.8 and 8.2 cm. Similar results were obtained for spore germination. The results also showed 
that T. harzianum gave good level of antagonism against A. alternata and C. lunata. Interaction of the leaf extract and antagonistic fungus 
Trichoderma spp. resulted in 100% control of all pathogenic fungi followed by the interaction with P. pinophilum. The best combined to reduce 
radial growth and spore germination of pathogenic fungi was leaf extract with T. harzianum, which reduced the radial growth of  A. alternata to 
1.0 cm as compared to 9.0 cm for the control. Concerning the spore germination, the best result was against the pathogenic fungus A. fabae, 
where germination rate reached  8.5% as compared with 89.5% for the control. Results of this study indicated that interaction of leaf extract and 
antagonistic fungi or its filtrate inhibited completely mycelial growth and spore germination of the pathogenic fungi as compared with the 
application of each treatment alone.  
Key words: seed borne fungi, plant extracts, antagonistic fungi, fungal filtrates, Iraq. 
Corresponding author: A.R.T. Sarhan, Biology Department, College of Science, Al-Qadisiya University, Diwaniya, Iraq,  

Email: artsarhan@yahoo.com 
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