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 ���������� @�����	Pseudomonas �������	� Mezorhizobium ��2 
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 )* ������
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���� � 

 )* ,�����J
4�	�	J
 > %��121˚ �M�	 N1.5�� /�"	�2  �%�
$����� .?'�� (��9 )* ,�&��
 I�'��
 �� �	3��
 ���8 . ���8�
 O��

%�A�*	0�� $����� ��	3��
 ���� ?; )  ���&��
 �	3��
 �4���� )*
����������( )37(.   

)����
 ,�0�
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)����
 ,��%�
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) 0E4()�C
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 ����1 . ������ ��	
�Tecto ���
��� ��
��� ����� ���� �� 
 ��������F. solani � M. phaseolina����� 
�� ��� .  

Table 1. The effect of Tecto on fungal radial growth rate of 
the pathogens F. solani and M. phaseolina on culture 
medium. 

 

Fusarium solani 
Macrophomina 

phaseolina  

��������	
�  
)�	/��
(  

Fungicide 
concentration 

(mg/L) 

 
��	
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�
����
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)��(  
Average 
radial 
growth 

(cm)  

 %������
  
% 

inhibition 
0.1  6.51  27.6  6.80  24.9  
0.2  5.26  41.5  5.40  40.0  
0.4  4.00  55.5  4.06  54.8  
0.8  1.16  87.1  1.30  85.5  
1.6  0.00  100.0  0.03  99.6  
��� ���Control 9.00  0.0  9.00  0.0  

 �	
�� 
�� ���
 �	��� �
�

 ������5% 
LSD at P=0.05 

0.38    0.41  
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 ����2 . �������� !������� "������R. japonicum (R.J)  ��
 �������� ���
���F. solani (F.S)  �M. phaseolina (M.P) 

#�#��� $���� %��& $'��. 
Table 2. The antagonistic capacity of R. japonicum (R.J) 
against F. solani (F.S) and M. phaseolina (M.P) under 
greenhouse conditions. 
 

���	
��� 
Treatments  

 %�	
���  
Germination 

% 

 ���
 �
	���
 ���

 �������
������  
Disease 
severity 

on foliage 

 ���
 �
	���

�� �
 �������
������ 

Disease 
severity 
on roots  

F.S 40.00  82.20  77.76  
M.P43.30  46.60  69.40  
F.S + M.P46.60  68.96  74.96  
F.S + R.J   66.60  37.76  44.40  
M.P + R.J73.30  34.43  36.10  
F.S + M.P + R.J 63.30  55.53  38.83  
R.J83.30  19.96  27.73  

 �(�)��Control 76.60  18.80  9.40  
 �
� �	
�� 
�� ���

 ������ �	���5% 
LSD at P=0.05 

12.89  12.49  12.85  
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 ����3 . 
���� ������ ��� 	
�����Tecto ��
������ R. japonicum (R.J)  �� ��
����F. solani  (F.S)  �M. phaseolina (M.P).  
Table 3. The effect of interaction between Tecto and R. japonicum (R.J) on the fungi F. solani (F.S) and M. phaseolina (M.P). 
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��
 �����
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 �	��!
 "�#
 $�����
 &��

'
*��
  
Disease 
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foliage 

 �	��!
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 $�����
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Disease 

severity on 
roots  

F.S 30.96  73.33  77.73  28.50  79.96  83.30  
M.P 38.20  64.43  72.20  35.83  68.83  74.90  
F.S + M.P 35.00  73.30  83.30  33.8  75.53  86.00  
R.J 66.00  42.20  41.63  56.13  39.90  30.50  
Tecto 64.40  48.88  49.96  45.50  59.97  47.20  
F.S + R.J 48.70  45.53  48.20  44.93  46.63  27.70  
F.S + Tecto 44.80  53.32  55.55  42.36  62.20  49.90  
F.S+ R.J +Tecto 52.03  35.55  45.90  50.13  42.20  27.70  
M.P + R.J 50.33  42.00  42.77  50.50  43.23  38.10  
M.P + Tecto 46.26  48.60  44.40  40.50  62.16  55.50  
M.P + R.J +Tecto 53.30  38.82  40.44  52.70  40.40  36.80  
F.S + M.P+ R.J 55.26  55.76  48.55  50.13  51.00  41.60  
F.S + M.P + Tecto 51.30  62.16  58.33  40.10  62.16  66.60  
F.S + M.P + R.J. + Tecto 57.63  50.22  95.13  51.50  48.22  41.60  

 ������Control 65.16  24.22  24.98  45.20  24.40  33.30  
�	
 ��
 ��� ����
 ��� ��

 ��
���5% 
LSD at P=0.05 

5.06  9.42  16.16  4.93  9.11  16.26  
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Abstract 
Alani, R.A., M.H. Mahdi and H.M. Abood. 2011. Effect of Seed Treatment with Rhizobium japonicum together with 
Thiabendazole in Minimizing Root Rot Infection and Seedling Mortality of Soybean Caused by Macrophomina 
phaseolina and Fusarium solani. Arab Journal of Plant Protection, 29: 60-67. 

This study was carried out to evaluate the efficacy of Rhizobium japonicum and the fungicide Thiobendazole (Tecto) in controlling 
Fusarium solani and Macrophomina phaseolina root rot and seedling death in Soybean. Results obtained showed that treatment of soybean 
seeds with Rhizobia and Tecto induced significant increase in seed germination. The germination rate of seeds treated with Rhizobia and 
seeded in soil contaminated with either  F. solani and M. phaseolina or both were 48.7, 50.33, and 55.26%, respectively, and 44.8, 46.26, 
and 51.3% for seeds treated with Tecto, 52.03, 53.3, and 57.63% for seeds treated with Tecto and Rhizobia and seeded in soil contaminated 
with the same fungi above compared to 35.96, 38.2, and 35.0% for non treated seeds sown in soil contaminated with the same fungi 
mentioned above during the spring season, respectively. The disease severity on the foliage reached 45.51, 53.32 and 35.55% for plants 
treated with Rhizobia, Tecto, and both, respectively, and grown in soil contaminated with F. solani; 42.0, 48.60, and 38.82% for plants 
grown in soil contaminated with M. phaseolina; 55.76, 62.16, and 50.22% for plants grown in soil contaminated with both fungi, compared 
with 73.33, 64.43, and 73.30% for untreated plants in soil contaminated with F. solani, M. phaseolina, and both fungi during spring season, 
respectively. The control agents induced similar decrease in disease severity on the root system. Similar results were obtained in the fall 
season with slight difference due to differences in ecological conditions between the two seasons. 
Keywords: Root rot, Rhizobia, biological control, seedling death. 
Corresponding author: Majda H. Mahdi, Department of Biological Science, Faculty of Sciences, Baghdad University, Iraq,  

Email: maa_adhab@hotmail.com 
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