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 ����1. ����� �� 	�
��� 
����� ����� T. koningii�������� ���� 
���� �� ������� !���� "���
#���� !��$���
� ��������� / �� �������
 �%� �
&��� ������� '�����91�  �� 	��(� )*��������� 
����� R. solani +�� ,��- 
&�($� .���0�0'�� 
���� �� 	�������� !��  

2002.  
Table 1. Effect of different rate of T. koningii, flutolanil, tolclofos methyl or their recombination's on germination of tomato 
seeds and percentages of seedlings’ infection rate with damping-off under artificial infection conditions in the glasshouse 
during 2002. 
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 �����!%  
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�� 
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infection 

rate, 7 
weeks after 
sowing (%) 

 ��+
 '

$# �
�$
����$
��/ &��
����

 �	
2 �� *�
�� 
 �������(%)  

Tomato seed 
germination 
rate, 2 weeks 
after sowing 

(%) 
���!��,� ��	�  

Rate of application 

����-�
	
�.�
�� �����  

 Treatment and type 
of its application 

0,�� :       ��+
�� �-�
	�Seed treatment. A 

7.3 f-i 34.3 gh 44.4 b 41.7 e 
7×6

10 �� ��� 1�� /2	�
� �  )I(  
7x106 conidia in ml/2 g seed (I)  

7.7 e-h 100.0 a 0.01 i 80.3 ab 
7×8

10�  �� ��1�� /2	�
� � )II(  
7x108 conidia in ml/2 g seed (II) 

T. koningii (TR) 

9.3 bc 75.4 a-e 16.6 d-i 66.7 a-d 
0.4��
�� ��
� � /	�
� ��) III(  

0.4 g a. i./kg seed (III) 

9.0 cd 96.1 a-c 2.7 hi 80.5 ab 
4��
�� ��
� � /	�
� ��) IV(  

4 g a. i./kg seed (IV) 

Tolclofos methyl 10 
(TO.10) 

9.3 bc 79.4 a-d 13.8 e-i 66.7 a-d 
1.25��
�� ��
� � /	�
� ��) V(  

1.25 g a. i./kg seed (V) 

10.3 ab 99.3 ab 0.1 i 77.8 a-c 
2.5��
�� ��
� � /	�
� ��) VI(  

2.5 g a. i./kg seed (VI) 

Flutolanil 25 
(FL.25) 

6.7 h-k 75.9 a-e 16.6 d-i 80.5 ab 

7×6
10 �� ��� 1�� /2 	�
� �  +  
0.4��
�� ��
� � /	�
� ��) VII(  

7x106 conidia in ml/2 g seed +  
0.4 g a. i./kg seed (VII)  

7.0 g-j 57.9 d-g 27.7 b-g 66.7 a-d 

7×8
10 �� ��� 1�� /2	�
� � +  

4��
�� ��
� � /	�
� ��) VIII( 
7x108 conidia in ml/2 g seed +  
4 g a. i./kg seed (VIII) 

TR+TO.10 

6.3 i-l 74.8 a-e 16.6 d-i 66.7 a-d 

7×6
10 �� ��� 1�� /2 	�
� � +   
1.25 ��
�� ��
� �/	�
� ��) IX( 

7x106 conidia in ml/2 g seed +  
1.25 g a. i./kg seed (IX) 

7.3 f-i 60.0 d-g 27.7 b-g 63.9 a-e 

7×8
10 �� ��� 1�� /2	�
� � +   
2.5��
�� ��
� � /� ��	�
) X(  

7x108 conidia in ml/2 g seed +  
2.5 g a. i./kg seed (X) 

TR+FL.25 

4.3 n - 66.6 a 63.9 a-e  �
��  Infected 
9.0 cd - 00.0 i 77.8 a-c  ����  Healthy  

��
�            Check  

0
�$
1 :      �
���� �-�
	�Soil treatment. B 

10.7 a 58.4 d-g 30.5 b-g 50.0 de 
1 ��� � �	�� ������ �� 	!"��/�	"#) XI(  

1 g fungal growth on boiled rice 
medium/hole (XI) 

9.3 bc 53.1 d-g 38.9 bc 44.4 de 
2 �	�� ������ �� 	!"�� ��� �/�	"#) XII(  

2 g fungal growth on boiled rice 
medium/hole (XII)  

T. koningii (TR. S) 

5.3 l-n 45.4 f-h 38.9 bc 44.4 

10������ $��� �� /���	�� �	"#1�  ��
� 
��
��/%
� 	���) XIII(  

10 ml fungicide suspension/hole at rate 1 
g a. i./L water (XIII)  

Tolclofos methyl 50 
(TO.50) 
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 ���� ���	1  Table 1 (Cont.) 
  

5.7 k-m 53.3 d-g 33.3 b-f 61.1 a-e 

10������ �	
� �� / ��
��� ����2�   ����
���
�/��� ����) XIV(  

10 ml fungicide suspension/hole at rate 2 
g a. i./L water (XIV) 

 

8.3 c-f 48.2 e-h 36.1 b-d 47.2 de 

10������ �	
� �� /��
��� ����0.75 �  ���� 
���
�/��� ����) XV(  

10 ml fungicide suspension/hole at rate 
0.75 g a. i./L water (XV) 

7.3 f-i 72.3 a-f 19.4 c-i 66.7 a-d 

10������ �	
� �� /���� ��
��� 1.5�   
���
� ����/��� ����) XVI(  

10 ml fungicide suspension/hole at rate 
1.5 g a. i./L water (XVI) 

Flutolanil 25S 
(FL.25S) (2) 

6.7 h-k 59.7 d-g 27.8 b-g 61.1 a-e 

1���� ������ �� ����� ��� � /  ���� +10 
������ �	
� ��/ ��
��� ����1�  ���� 

���
�/��� ����) XVII(  
1 g fungal growth on boiled rice 
medium/hole + 10 ml fungicide 
suspension/hole at rate 1 g a. i./L water 
(XVII) 

6.3 i-l 56.9 d-g 27.8 b-g 55.5 c-e 

2�� ������ �� ����� ��� � ��/  ����+  
 10������ �	
� �� / ��
��� ����2�  ���� 

���
�/��� ����) XVIII(  
2 g fungal growth on boiled rice 
medium/hole + 10 ml fungicide 
suspension/hole at rate 2 g a. i./L water 
(XVIII) 

TR.S+TO.50 

7.0 g-i 54.6 d-g 30.5 b-g 50.0 de 

1���� ������ �� ����� ��� � / �� ��+  
 10������ �	
� �� /��
��� ���� 0.75�  ���� 

���
�/��� ����) XIX(  
1 g fungal growth on boiled rice 
medium/hole + 10 ml fungicide 
suspension/hole at rate 0.75 g a. i./L water 
(XIX) 

6.0 j-m 49.1 e-h 36.1 b-d 44.4 de 

2� ������ �� ����� ��� � ���/ ���� +10 
������ �	
� ��/ ��
��� ����1.5�  ���� 

���
�/��� ����) XX(  
2 g fungal growth on boiled rice 
medium/hole + 10 ml fungicide 
suspension/hole at rate 1.5 g a. i./L water 
(XX) 

TR.S+FL.25S  

6.3 i-l - 69.4 a 58.3 b-e  ��!�  Infected 
11.3 a - 00.0 i 83.3 a  "�	�  Healthy  

�#�$            Check  

������ :     ���	�
� �
���
 �
����Seed and treatment. C 

7.3 f-i 80.5 a-d 9.2 g-i 61.1 a-e )I) + (XI(  
6.7 h-k 78.8 a-d 27.8 b-g 53.7 de (XII) + (II) 

TR + TR.S 

8.7 c-e 58.0 d-g 18.5 c-i 63.0 a-e (XIII) + (III)  
5.3 l-n 60.9 d-g 11.1 g-i 62.9 a-e (XIV) + (IV) 

TO.10 + TO.50 

6.7 h-k 70.6 c-f 11.1 g-i 66.7 a-d (XV) + (V) 
8.3 c-f 71.7 b-f 12.9 f-i 57.4 b-e (XVI) + (VI) 

FL.25 + FL.25S 

6.3 i-l 46.8 f-h 29.6 b-g 50.0 de (XVII) + (VII) 
5.3 l-n 23.0 h 35.2 b-e 40.7 e (XVIII) + (VIII) 

TR+TO.10 + 
TR.S+TO.50 

5.7 k-m 56.9 d-g 24.0 b-h 50.0 de (XIX) + (IX) 
6.3 i-l 61.0 d-g 18.5 c-i 50.0 de (XX) + (X) 

TR+FL.25 + 
TR.S+FL.25S 

5.3 l-n - 42.6 b 57.4 b-e  ��!�  Infected 
8.0 d-g - 00.0 i 79.6 ab  "�	�  Healthy  

�#�$            Check  

1.07 27.85 21.95 23.75  %���� ��& ��'�� *��
� ��� �,- ���,0.05) LSD value at 0.05  (  
8.98 26.15 55.85 23.61  ��$��� ���
� (%)C.V  
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Table 2. Effect of T. koningii, flutolanil, tolclofos methyl or their recombination's on control of tomato seedlings damping-Off 
disease caused by R. solani under artificial infection conditions in plastic pots, 2003. 
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�,
��
�� 
Treatment 

47.1 b 8.5 b 7.6 b 98.9 a 7×8
10 �� ��� 1�� /2	�
� �   

7x108 conidia in 1 ml/2 g seed 

T. koningii 

100.0 a 00.0 c 00.0 c 100.0 a 4� ��
�� ��
� /	�
� �� 
4 g a. i./kg seed  

Tolclofos methyl 10 

100.0 a 00.0 c 00.0 c 100.0 a 2.5��
�� ��
� � /	�
� �� 
2.5 g a. i./kg seed  

Flutolanil 25 

95.2 a 0.8 c 0.8 c 100.0 a 7×6
10 �� ��� 1�� /2 	�
� � 

 +0.4��
�� ��
� � /	�
� �� 
7x106 conidia in 1 ml/2 g seed 
+ 0.4 g a. i./kg seed  

T. koningii + 
Tolclofos methyl 10 

100.0 a 00.0 c 00.0 c 100.0 a 7×6
10 �� ��� 1�� /2 	�
� � 

+ 1.25��
�� ��
� � /	�
� �� 
7x106 conidia in 1 ml/2 g seed 
+ 1.25 g a. i./kg seed 

T. koningii + 
Flutolanil 25 

- 17.4 a 14.3 a 96.0 b 00.0 �
�� ��
�  
Infected Check 

- 00.0 c 00.0 c 100.0 a 00.0 ���� ��
�  
Healthy Check 

10.06 5.695 4.58 2.18 ��� ����� �	� �!"�
�#$� %�#��  0.05  
LSD at 0.05 

6.04 84.02 79.6 1.24  &#�#�� ��
�� (%)C.V  
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Table 3. Effect of flutolanil or tolclofos methyl on growth of T. koningii and R. solani fungi on PDA medium containing 
different rates of both fungicides applications, at 21ºC, 2001.  
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5.65 c (1) 0.00 e 1.250 

3.25 d (1)  0.00 e 2.500 

Flutolanil 25 

6.50 b (2) 0.00 e 0.400 

6.25 b (2) 0.00 e 4.000 

5.40 c (2) 0.00 e 8.000 

Tolclofos methyl 10 

8.75 a (4) 8.50 a (3) 0.000 ����        Check  
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(1) The sporulation of Trichoderma fungus on medium started at 6 days after incubation,  
(2) No sporulation was recorded, 14 days after incubation of Trichoderma fungus  
(3) Sclerotia formation was recorded at 6 days after incubation of R. solani fungus   
(4) The conidia formation of Trichoderma fungus started at 4 days after incubation, and complete sporulation on medium occurred at 9 days 

after incubation  

24 ���� �	
��
�� ������ 	
��� 	���   25 ��� �1) 2007(  



  

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

 
����T. koningii �
�$� ���%��� ����� ���&����� '�(��� 
 �	�
�� �
�
���	 )���� *� 
��� ��	�
��� ������ 
� +,-. ��������
 ��	�
��� ������ ���� ����	 /�0�
��� )	% ',����$� ��(

����� ��	�� �	
�� 
� �����!��� ���%��� ����� ���&���� �� ����� 
�
 �	�
�� �
�
��� �1(
�� ����� �!������)121 º3 ( ����30 ���%� 

',���$� ��( . )��6����� ����	��� *����!� 
	���25 7��!� 
 )�8�� 3��������� )�	�� )	�%10 
�9	 ������� 
���� 7��!� 

�
���	��/ )���	 �0�
��� )	% *������2.5� 4��� ; ����� �/ /
�9	 <�
 �� �	������ ������� ���0���� "�0 )�-��� ������ /
������ "�0
 ��� *�� /=����� �� �	
��� "�0 >����� ?� ����-�%� �
�-	 ��	���
 +��� 
�9	��� �	
��� �. �	
��� ������ 
� ��
��9��� ����	��� *����!6

��� ����	��� ��9@ ����� ��!�� 
� 
�9� A���� 
�8B� ������ ?� ��

����-�%6� ������� �� +�

	� C�9 ��� *�� /
�9	�� . =��	 ���. �%�


���� D��� )�8�� 3�������� ��	�� ������� ���0���� ����0  
R. solani�
�� E	!���  ����	�� "�0 ����!�� �
F���/ 3���	��

)3 /4 /5 /31 /32 ( 3��� ��
��	 ���! �
���)11 .(  
���G� 	� *����!� ��)��6����� 257��!� 	  )���2.5  ���� ;

�����/ <��
���	 
�9	/	 *����H ��
��	�� ���! �
� ������ �

 E	!����0
���� � R. solani ����	��� ��0�% ?!��� +��
�
( +�
�. 

�
��� �9@ ������� �1�����!�	 I�-����. G��� ��� # ���� ����
�. ����� ������ 
���� ����	��� �� �&,� ������� �������� 

 ����
���	"��$� ���� �����
���� ������ 
� ����0 �1��  
R. solani/  �0 +�(�0 �1�����!� ������&������� ����	���J  ���

�1	���� ���� �� D������ �	
��� ����� ���@. ����� =����� ��
����	���	.  "�# �!�
��� D9@ K&��� 
�F��#,� *����!� ���������	���  �
)��6����� �3�������� 
� ��!��� "��� ����� ����
�	 )�8�� 

������ K��
	���� ��������� �������� 
�� E��� "�# �����  
T.  koningii  /6�  
� D���� ?��� *� A9�� )��6����� ��	��� ���!

� ������ �6���	 
&�9H�� �	��!����
���� � T. koningiiLJ�	��  /
 ����	 ?��������3�� ���� L!�� 
���� ;�	� )�8�� 14+����   "�0

D��� ��
�
��!� �� *J
��. �� D9@ K&��� 7��������� ?� �!�
� K&
 �
1>. ��	�! �!�
�# ���# ��
�����
��� 
��� ��!�!� �����

 ��	���3��������6� )�8��  �� 
� ���!������ ����
�� )5(. ����� 
)8� �0���� ����	�:�	�� �)���/���� �	���/�����
	�6�� / 

���������� /E������� )�����	��8��� /����. �%> 
� ����0 ����� �
1

���� ������ R. solani9H�� �	��!��� "�0 �
& / 
� ��	8 �1���

��� �
���� L!�� �%���( ����� ��� ����� ��
�����
��� 
��� �6��
 ��������� �������� K��
	 
� �1�����!�)27( . ����� E!���	�# 

�
���	�� 
�9	/�������� 
�� �1�� *���!� 
��� �,������ 
� *������ 
� �. ���������	������
	�����  ������ 
� ��1�&,� �. 
�9	��  "�0.

 �1�,�8� �� ���0 �
�-	 �	
��� "�0 ��	�����.  
�9	��� �	
��� "�0
�
����	 ��0���-6� ������ '�
> ��� +��� R. solani9@� �� � 

 L���. K&��� ��	�! =��	)4 .(
��� ������ ���"�0$�������� 
��� � 
. �������� �� )��6����� ����	��3�������� )�8��  
� ����� 
8�.

 ����� �	!�N���	� ����
��� ?� ��
���"��$�  
�9	�� ������ ��0	% )
�0�
��� ��� / ����	��� �&,� �,���� ������3��������� � )�8�. 

 ���
���	 ������� �������� 
�� ?� )��6�����"��$�  �
�% ��!��	
N���	� E�-��� �@�F�� ������ ?� ��
���. 
� ������� D9@ ����� 

N� E!���	� N� �� �8����� ���
�	�� ���%� "�#�	�-	 ���
� / �9@�
 �� L���.*��!�� �@�F�� ?� ��
����� K&��� / ��� ��F��� ����� 3���

������
��� ��!�
��� ��	 L���. ��� ����	� )10 /11(.  �����
 ���. �% ��	�! �!�
� +�(�.� 
�8B���N ����	��� 
	���3�������� 

	� )�8������!!�
 �	!� ����� 
� ����	�# ����	�� ���
�/ 3���	��
���E�-��� �@�F�� ������ ?� ��
��� ����!�� �
F��� �
�	 �	�- 
)5 .(	!� ������ ��� ���	�# 
�9	 �
���	��/*������� � *����!� �

��	�� ��	��
� �F������� )Azospirillum sp. /Azotobacter 

chroococcum�  Pseudomonas fluorescens( 
�9	�� ������ 
� 
.�  ��0� ��	 *����!�N�� ���(��� ����(��H� ��� ���&��	 �

����! ���! �
� ������ 
� ���� �0 E	!���� ��
��	
���  
R. solani )28 /34 .(�
���	�� ��
��	� ��� "�0. )�!�/ *������


� 
� �	
���� D9@  
��� ��������.(� '#
� "�
�� �1�	 �������� 
 ��������	 ���
��"��$� /9@ 
� ��
��	�� )�� 7����D �������� 

 �@�F�� ������ 
� ����	��� )�� �!��� "�0 ������ �
�-	
��	 E�-��� 7 �	�!.? ������ '�
> ��� 
�9	�� �0�
� �� 

6�
������ ��	�� 
� ��0���- /
�8B� '���� *��D �@�F�� �0 +������ 
*��!�� . L����
�	 ������� �������� 
�� 7��� ���"��$� �"�0$� 

�
���	�� ��
��	 ��� 
� D
�8B� 
� �	
��� "�0 7	����/ *������
���� �
�-	 ������ �1!�� �,������ "�0�. 
�9	�� "�0 ��	  "�0

� 
�9	���	
��� +��� .�� )-���� *# ��8��� K&��� "� ��0 ���&�� *����!�
 
���� ������ 
� �!���� ���%� ���R. solani  ���! �
�� E	!���

�
���	�� ��
��	/*������ )34( /�.  ��0 �6�0 ��	 *����!�

���� T. koningii6�  ���! *%
 ������ 5 #�� �
� ��� �
F�

�� "�0 ����!��	����/3���	�� )4( . )��� 
� ������� �����
	 �1�	
� �������� ��
��	���� 
�� T. koningii  �����
���	"��$� 

25   Arab J. Pl. Prot. Vol. 25, No. 1  (2007) 



������ �	
��
 ����	���� ��  )R. solani ( 	��� �
�� ��
��
����� ��
�� ��� ��� �
� ���� 	��� ��
�����! "���� �# ��$  ��

� %#�&�� '�����&����� 	
��
�� *�
+ �� ,
�-�	 '
�
��� '���$��� 	�.� 
�-.� ������ ��! �� ��#�  /��� 0�1
2 	����� �2 	����� �3���� ��

0��� '�	
���.   
%
���� 	5/2 %6��� "
�7�
��� 89����$��
 8
:
$	
��� "
�
� 

��%�� ������  '
�
��� '���$��� 	�� ;� !<=%� ��� "$ !��5�>3?�
$	
��� ��%�� �2 ����� 8
:
�%?
-���'0�	
��
 	����� '������  0�
���� 

=	�%���� ��	%�� ��� ��/  ,������ �7���� ,/�� �� '������ '�	�A�
 'A����� �5-.� �3������� *�B��� %#�&�� ����2 '�	
�� ���  '�	
��

0��� 	������ . %#�&�� '����� '�
6 8� '
���� =	�B� "62 �5�
6 ���$�
�,
�-� .� ������� 	
��
�� '
��	��� ��-�	%�� ��� �%$2 %6�C ����


=	�%���� ��
��� ��� �� '
	�.�� ��%
���� ����/ '����� %�� ,������
� 	����� �
:��2 ,�	
��� ;� 8
-$��	�$�� 8�
��$�� ;� 8
-$��	�$�� 

)13(!�2  ������� 	��� '����� %��/�� 9����$��
 %
����� 9����
 "
�
�)4.(  

 
 

Abstract 
Al-Chaabi, S., G. Malloohi and L. Matrod. 2007. Control of Tomato Seedlings Damping-Off Disease (Rhizoctonia solani 
Kuhn.) Using Trichoderma koningii Oudem., Flutolanil or Tolclofos Methyl. Arab J. Pl. Prot. 25: 15-27. 

The antagonist T. koningii (isolate No. 5) was highly effective (100%) against tomato (Lycopersicum esculentum Mill.) seedlings 
damping-Off disease caused by R. solani, when applied in 2002 as a seed dressing before planting at high rate (7 X 108 conidia/0.5 ml/1 g 
seed) under artificial infection conditions in the glasshouse, whereas its efficiency in 2003 was moderate (47.1%) in plastic pots under field 
conditions. The efficiencies of flutolanil 25 WP, tolclofos methyl 10 DS at high application rates (2.5 and 4.0 mg a.i. / g seed, respectively), 
or their recombination's at low application rates (1.25 and 0.4 mg a.i./g seed, respectively) with the biocontrol fungus at low rate (7x106 
conidia/0.5 ml/ 1 g seed) were effective excellent protecting tomato seedlings from the disease under glasshouse and field conditions, and no 
significant differences in efficiencies were recorded. The application type had an important effect on efficacy of fungicide, biocontrol fungus, 
or their recombination's at low and high application rates. In general, the seed treatments efficiencies were higher in comparison with the 
same treatments applied on soil, or on soil and seed together. Flutolanil 25 WP and tolclofos methyl 10 DS at three application rates for each 
(0.125, 1.25, 2.5 and 0.4, 4.0, 8.0 g a.i./ L PDA medium, respectively) were very effective, and strongly inhibited the growth of R. solani on 
PDA medium in vitro, whereas the effect of the same fungicides at the same previous rates on T. koningii was different. The sporulation of 
biocontrol fungus on PDA medium was not affected by application flutolanil, and both fungicides at the same application rates did not 
suppress the radial colony growth of biocontrol fungus on PDA medium.  
Keywords: Damping-Off, Flutolanil, Rhizoctonia solani, Tolclofos methyl, Tomato, and Trichoderma koningii. 
Corresponding Author: Salah Al-Chaabi, GCSAR, Plant Protection Administration, Douma, P.O. Box 113, Damascus, Syria,  
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