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���� <%���)  <��������C

  �������� <8,���/��� <1���; (     *��� ��3/�� �!+� �������� -��C
    �� ���	'�� �3/�� ����#�� ���/���        �����/�� I��
� �0
� �� &3'���� 

  ���3 0��(�� �
�� .   ��4��� �%��+��� ��� M	��      ����/��� ��� �4   
)4 ���" (     �!(���� A0!�� ���� <3) 3 =���" (    �
� A0!�� ���� <

  �!(����2)      ���+0��� ���� ��+0��� =���� ������ .(    ���� M�	��
   ���/��� ����,�4   ��� ���,� ������ ���� <  ��	��+15  $�)����� <

      P4����� ��	
� �� �!(���� �
� A0!�� $���� .    $�� ��,�   �����)" -��
 %��� 1�'����/      ����� A� ����,���� ��"� ����  &�������� �+����

      ��#��#�� ��	!
�� ���/��� �� 1��+0 �" �
�� $+0 ��	� 7,���� -��� 

         %) 8����� �� 7��)�� �!0�� �� Q������ *�" �� &3'����   $��� �
2004          ���R� �+��0�� B��+	� A'����� �D���� 05D�� =��9 �
� 

     ���	'�� �3/�� *��� ��3/�� �!+� �������� .   ��4��� A0!�� ��� M	�� �
4) 4 ���" (     �!(���� A0!�� ���� <2) 1�'��(     ��
� A0!�� ���� <

  �!(����3)           =���� <��
�� $+0� $+0� =�� <$+0� ��� =��
 1��+0� $+0� .(  � ��� M	�   ���/��� ����,3     ���,� ������ ���� <

 �	��+���15 .��� �
� A0!�� $���� $�)����P4����� ��	
� �� �!(�. 
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   ��� ����	�2005 
 �  �����  ��	  
���  ���	� ���� �������/ ����
         ���� ����� �������� �	������� �!��"� ��"� #� �$������� %	�$���

    ��$���� &����� �'(�   
��)�� *+�        ,�-+� �-�+� .-' �-$���
     ��0 ���	� .' ����1��2005)  �!����� ���1��� .(   *���!��� 		0 56�

��7����    ���1��� .' �4) 4 ��� (        �89-���� #-�8�� 		-0� �3) 3 

���(�      �89���� *+� #�8�� 		0� 2)      �-�!���� 
�-�� *�����

  ��!�� ��: ;���� .(        �-��1��� *���-�� 		0 56� 	<�4   		-0� �
 ��� *�����   �6��!��� �10        .-' �89���� *+� #�8�� ���� �	����� �

 =7����� ��6+� .       �$��� ���9��� >����� .' ����"� ���1��� *��� 	<� 

  �����?�  ��	   ���	� ���� ������� 
���/    ���1��� .' �1�	��� ����
          
�-�� ���@�-��� �	������� �$��� ��"� #� �$������� �!�����

    � A�� >� 	!� %	�$��  #�8�)B2 º C (    �!����� ���1��� *����� .'
  ���@D� ���	� �6+�� .    ��7��� *���!��� 		0 56� 	<��    �-��1��� .' �

  �������4) 4 ��� (     �89���� #�8�� 		0� �2)  >���-(   		-0� �
    �89���� *+� #�8��2) *�����         �-�: ;�-��� �-�!���� 
�-�� 

��!�� .(      ����"� ���1��� *����� 		0 56��4 0� �   ���� *����� 		
 �6��!���8=7����� ��6+� .' �89���� *+� #�8�� ���� �	����� � . 

 

 �������� �������  

B  ����������ELDORADO) Lycopersicon esculentum:( 
           *�-'E� ���-8� �-F� �������� *����� ��!��� G�� >�1F

������� :  ���1�� 	8!� �	������) N B       �� %	-�68��� �-����Ma B 
��� .��	�� �� �	�������Meloidogyne arenaria   ��-!�2005 �
Mi B .��	�� ����� �	���-����  M. incognita� Mj B   �-����

� .��	�� �	������M. Javanica( �  ���-1� I�� >�!�� ���-��� 
)For B     �� .��	�� �����Fr B �  %	�68��� ����(     >-0 A��-���� 

  �-����Fusarium oxysporum f. sp. radicis lycopersici 

Jaruis & Shoemaker ���--� ��--��������� ��--�� �0� 1  

)Fol: 0, 1 B  �� .��	�� �����FF �� F2 B�   %	-�68��� �-���( 
 ����� >0 A������F. oxysporum f. sp. lycopersici (Sacc.) 

Snyder & Hansen race 0 and 1 ���66��--������� ��--�� � 

)V  %	�68��� �����    ��Va   � Vd B � ���� ���	�� ��    J-60 ��?	6� 
 >��--����Verticillium albo-atrum Reinke & Berthold  

�V. dahliae Kleb.&��6� >�������  .���-��� J60 �( �  ��-1��
 .��6���Corky root) Pt B �� .��	�� ����� k B� %	�68��� ����( 

 ����� >0 A������Pyrenochaeta lycopersici �  K���� #-8��
 ���	--����)C5 –���	--���� �--����  ( �--���� >--0 A��--����

Cladosporium fulvum Cooke races: a, b, c, d, e. L������ �

�������) ToMV      �� .��	-�� ����� Tm B �    %	-�68��� �-���( 
 C������ >0 A������Tomato mosaic virus   ��-F I�-��� �� �
 ���9 ��< >� �"�Enza Zaden��	���$�� . 

B  �����HE-MAN) L. esculentum:( ��!��� G�� >�1F 
       &��-�M� ���-8� �-F� �������� *�����    �-������ *�-'(��  :

TmVF2C5FrNk ���9 I���� >� Syngenta seeds��	���$�� . 

B  �����	���VIGOMAX) L. esculentum:(>�1F  G�� 
   *����� ��!���      �-������ *�'(�� &���M� ���8� �F� �������� :

TmkNVF2���9 I���� >�  De Ruiter Seed��	���$�� . 

B  �������BEAUFORT) L. esculentum:( G�� >�1F 
        �-������ *�'(�� &���M� ���8� �F� �������� *����� ��!��� :

TmkNVF2Fr ���9 I���� >� De Ruiter Seed. 

B   !��Wild:   *���      ���8��� �������� *�'(�� &���M� ���8� ��:
    �� ��6+� ��@����� �	���� N�F�      ��+ �1+� ��	1 ���O �F���@� P9��

G�+�� .  
 

 ��� "�#$�%��%����������   
B   ����Dima/  &��'Stella:   ������� &���M� ���8�  :TmVF2 

 >�
���9 I���� Enza Zaden. 

B   ��#���	Gironda:   ������� &���M� ���8�  :TmVF2   I���� >� 
 ���9Enza Zaden. 

B   ��$Amal:    ��� *�'(�� &���M� ���8�  �-��� :TmNVF2   >-� 
 ���9 I����Enza Zaden. 

B   !�#�Hindi:   �8� ��: �F� �    .��6��� ��1�� &��� �	������6� � �
��9 I���� >���	�F *��'��!� ��: . 

B   �*+�Landrace:        P9-���� �-�6+� ��@��� �	��    ���-8� �-�:
�� *�'(�� &���M������ �8��� .  

       ��� ���1�� 	8!� �	������� ���D� A�� A��+ ��   ���-1�� >6
            *�-������ *���-!� ���-1 J-60 ���D� �	9 �9Q�� ���$�	9�
            #-6< 	-�0 ����� ���� ���$� .' �$������� ��!���� ��:� ��!����

     >�R �0������ A��1��� *������7�'	�� ����������   �������   ��-�!���
� ���1�� 	8!� �	������ .��6��� ��1����8����� *?	�!��� ��	����� . ���
�              &�-��� �� �-'(� ���� �-!��� #� �"� ������ ����� ��	8� �

������� ��	�!��� ��	�����: 
  

)IISc–IISt ( ×100  ������ �	
� ����� �����/ ��	��(%) =  
IISc  

   
�� :IISc=    �����  ���	   ������ �� �!��"��/     �"����� �"# ��	"��$  
IISt=    �����  ���	      &� �	
� ����� ������ ����  ��	'*��/  ��	"��

������.  
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  ����1 .       ������� ��	�
� �� ������ ���	 ���	���� ���	�� ���	/�����
�� � �����   �� ��������        ���	��� �!�" #���� $%��&� �� $�'�	(!
��   
2003–2005.  

Table 1. Survey of root-knot nematodes  on tomato and pepper plants under plastic houses in Tartous governorate during the  
2003-2005 period. 
 

 �����������������	�   
Number of plastic houses 

�����  Location 
�������  
Surveyed 

 �������	 ���	���

���� �!��  

Infested with 
root- knot 
nematodes  

 "����
 ����	��

 �	�#��(%)  
Mean 

infected 
plants (%)  

 "����
 
�$��

&
��(%)   
Mean of 
disease 
spread 

(%) 

 ��$ 
$'�
�	�#*  

 Infection 
severity 
index  

)��"�� *$������  Al-Khrab, Al-junaeneih  15  12  95.0  76.0  3.80  
  

)��"�� *���� �+,  Al-Khrab-Dahr Safra  13  13  94.0  94.0  4.73  
  

�&
�� -��&  Hosain Al-Bahr 24  24  94.0  94.0  4.82  
  

$�0��   Markeih 16  16  85.0  85.0  4.17  
  

-	���   Al-Matin 15  15  5.0  5.0  0.65  
  

�0��(��   Al-Sawaki 16  12  6.0  4.5  0.88  
  

���(�� 1���  Mafraq Al-Sauda 28  2  20.0  1.4  0.33  
  

$(�����   Al-Jamaseih 11  11  98.0  98.0  4.81  
  

 2������  Total 138  105        
  

�(�	���  Mean     59.8  57.24  3.02  
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  ����2 .       ������� ��	�
� �� ������ ��	 ��� ���	�� ���	/�����
�� � �����   ����������        ��!	��� �"!# $���� %&��'� �� %�(�	)"
��    
2003–2005.  

Table 2. Survey of corky root disease on tomato and pepper plants under plastic houses in Tartous governorate during the 
2003-2005 period. 
 

 �����	
����
�
�����   
Number of plastic houses 

�����  Location 
�������  
Surveyed 

 ���� ���� �������
�����  

Infested with 
corky root disease 

 !����
 �����"�

 ���#��(%)  
Mean 

infected 
plants (%)  

 ��$�" !����
 ����(%)  

Mean of 
disease spread 

(%) 

 ��$ �$&�
���#'  

 Infection 
severity 
index 

%������   Al-junaeneih 12  8 2.0  1.33  1.15  
  

���� �*+   Dahr Safra 13  4  7.0  2.15  1.29  
  

�'
�� ���'   Hosain Al-Bahr 24  18  12.0  9.00  1.42  
  

%�,��   Markeih 18  9  1.0  0.50  0.53  
  

�	���   Al-Matin 15  9  3.0 1.80  0.89  
  

�,��)��   Al-Sawaki 16  11  10.0  6.88  1.53  
  

���)�� -���   Mafraq Al-Sauda 21  9  3.0  1.29  0.48  
  

%)�����   Al-Jamaseih 11  9  25.0  20.46  2.59  
  

$
��� -���   Trabulus street 16  6  2.0  0.75  0.68  
  

 .������  Total 146  83        
  

�)�	���  Mean     7.0  4.91  1.17  

  
  

������� ��	
� ����/����	��� ������ ����
� ���  ����������  

       ������� ��	
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� "�#)    �$����% ���������&
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��100 %    ���,��� ��	#
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��    ���*���� +,������* $��
4� "�#    ��	�� ����� ��

        !�
4� "�# �������� ��	
4� ���� ���	 ��	   $��� ���������
86.5 � 100%  ��  ���� ���	 ��	      !�
4� "�# -5����� ��	
4� 

 '����)������ ( $��41.7 �47.9) % !,61.(  
     ���� $�8	
�� ���� ���	 ��	 �	�,/     ��* "�#� !��� ����

     �������� !�
4� ���� -���)      �+,�������* �$����% ���������&
���*��� (          ������� ���	 ������� �$��� $� 09�� ���� ���

    	
�� ��,��� -��� �* :��	�� ���� �/     ���� -8������ !�
4� ;� ����
      $�� ���� �� �<�* =��87.5 � 93.8%   $��� �41.7 � 66.7 % �*

 $����� -��� .          �	
��� ���� -��� �* -�>��� ?@��	 "�& !
���� ��
           -���� �* :��	�� ������ ��	 ������� ��������� !�
4� ;� !��

         $��� ���� �� �<�* =�� ���� ��,�����85.4 � 100.0%   $���� �
35.4 � 62.5 %  $����� -��� �* .      ��* ������ ���	 ��	 �	�,�

            $�� A���� $���� �������& !
4� ���	 ���� �	# "	�4� �%��
 ���� �	
��/     �B��� �!�� �� ����41.7 � 35.4%   �������� "�# �. 

     ������ =*��� ��%�.� �
C�Graft-compatibility    ���	��� D��	E� 
 �����	�� !2*4�        �	
�� $� -����� ��1 �����	��� -	��5� -����� 

F�8	 .     �� ������� ��	
� ���� =*��� G�#�  �� -��
H� -���5 I���4
          0���<� 0���� ������ �* -�������� -���5��� !�
4� "�# �������	���

�	# �%����#�  . �<�* �,��� -	�� ���. ��� ������ ���	 �	� 9�
  �2���� ���� -�����,         -������ ��	
4� $�� �� 0���� 0�5*��� 0�5��� 

          "��# ��������� ��	
4� ��,��� ���� �5* �-�������� !�
4��
   '���� !
4�)������ (        ������� =�*��� ��# �%�.� 0�5�9 �������

        -������ -�@���� ���.�� ��� -�@���� I�4� �* �<�#��J �	# . ���
     * ������9� $� ��,����� K�� $,���     ���
� ����� ��J5�* ���	�� �

          ��	�
4� �����	 ������ ��	�� ����>E� -����� �<��
� !�C ��,��
        ������ �%��	 �* ��������� ������� !�
� "�# ��� ���� . �C�

            I��� 0��5*� ������� !�
� I� �	# :��	�� ������ -��	 �B��
 $��� ���>,� -�������� ����������90) %40($���� ��������� �  

79 �100 %        ����� ���	4�� �� =6��� ������ ��5��� ������� �	#
 $��
4� "�# ����� ��	�� ������� �8	
PG3 ���*���� )20.(  
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  ���1 .   ��� �����   	
���� ��������    ������� ����� ���
  ���    ��������� 	��
�� �����  ���20     !��"�� #�� $����   ��
� %

���� 	&�' ���( )2003.  
Figure 1. Average rate of grafting success of some tomato 
varieties onto local and imported tested tomato rootstocks, 
20 days after grafting under growth chamber conditions, 
2003. 
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Figure 2. Symptoms of tomato plant infection with root-
knot nematode (A), corcky root (B), in comparison with 
healthy roots  (C). 
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Table 3. Influence of some combinations of tomato varieties grafted onto imported tomato rootstocks on infection severity 
index of grafted plants with root-knot nematode, Al-Khrab, Banias, 2004. Values between brackets represent ratios of efficacy 
of varieties/scions onto rootstocks combinations. 
 

������ 	
���� �� ������ ���� �
����   Cultivars and number of scions on one plant  
 ���Amal ����/ 
���Stella/Dima 

 �����Two scions   ���� ���One scion   �����Two scions   ���� ���One scion ����  Rootstock 

) 34.1(%  0.58 fg 0.47 gh )46.6(% ) 59.9(%  0.95 ef ) 97.1(% 0.7 h 	���	���   Eldorado 
) 0.0(%  1.50 cd  ) 0.0(%  1.30 de  ) 46.0(% 1.30 de  1.2) 50.0(% de  3���9   Heman 
) 0.0(%  1.90 bc  ) 0.0(%  2.20 ab  )1.7(%  2.30 ab  )20.8(%  1.9 bc  ,)��	����   Vigomax 
 )0.0(%  2.50 a ) 0.0(%  2.40 a   2.60 a) 0.0(% 2.2) 8.3(% ab ��	�	��   Beaufort 

0.9 ef  2.4 a �9��/&��   Check/scion 
 ������ �	�
� �� �	��� ��� ���5 = %0.447� ������ �����  =16.4%   LSD at 0.05 = 0.447, CV= 16.4%  
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  ����4 .     ������ �	
 ������ ����� ������ �����        ����� �	�� ��� ����� !������� ����" #$ %&���'��  � (�     ()�*���� (���*+�2004 .
����,� ������ !�-���� ���/�� �'��� )��0,� ��� � ��1�� 2��/2��,� �	
 ������.  

Table 4. Influence of combinations of tomato varieties grafted onto imported tomato rootstocks on  plants infection with corky 
root disease, Al-Khrab, Banias, 2004. (Values between brackets represent ratios of efficacies of varieties/scions onto 
rootstocks combinations 

 

 ���� ��	�� ��� ����� ���� �����Cultivars and number of scions on one plant  
 ���Amal ����/ ����Stella/Dima 

 !����Two scions   ��� ���One scion   !����Two scions   ��� ���One scion ���  Rootstock 

0.42) 0.0(%  de 2.3) 0.0(%  a 0.56) 16.4(%  cd 1.87 b) 0.0(% �&���&�"   Eldorado 
0.0) 100.0(%  h 0.0) 100.0(%  h 0.1) 85.1(%  fgh 0.0) 100.0(%  h ���7   He-man 

0.11) 57.7(%  fgh 0.0) 100.0(%  h 0.07) 89.6(%  gh 0.0) 100.0(%  h )������$   Vigomax 
0.2) 69.2(%  fg 0.0) 100.0(%*  h 0.0) 100.0(%  h 0.0) 100.0(%  h !��$���   Beaufort 

0.26 ef 0.67 c &7�9/���   Check/Scion 
 ������ �	�
� �� �	��� ��� ���5 = %0.185�   LSD at 0.05 = 0.185  
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Figure 3. Roots deriving from scion (A), and penetration of 
scion root in the main root of rootstock and galls formed on 
them (B).  
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�
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Table 5. Percentage  of roots or stems of tomato grafted or un-grafted plants from which Fusarium spp. were isolated, Al-
Jimaseih Research station,Tartous, 2003. 
 

 ���	
�Varieties 
��� 

Landrace 
����/����  

Stella/Dima 
�������  

Gironda 

����/���� ��� �	�  
Check/Ungrafted 

rootstock  

�����  
Stems 

������  
Roots 

�����  
Stems 

������  
Roots 

�����  
Stems 

������  
Roots 

�����  
Stems 

������  
Roots �	
�  Rootstock 

27.0  49.0  0.0  48.8  0.0  44.4  33.3  55.5  '�	   Wild 
0.0  0.0 0.0 0.0  0.0 0.0 0.0 0.0 *���+   He-man 
0.0 0.0  0.0  11.1 0.0 11.1 0.0 11.1 �,���,�-   Eldorado 

33.3 55.5 0.0  0.0  0.0 0.0 $  $  ,+�./���   Check/Scion 

 

Abstract 
Al-Chaabi, S., O. Koutifani, M. H. Safeih, S. Al-Arabi, L. Matrod and J. Asmar. 2010. Performance of Resistant 
Rootstocks for Controlling some Soil Borne Pathogenic Fungi and Root-Knot Nematodes in Tomato Grown Under 
Plastic Houses. Arab Journal for Plant Protection, 28: 48-61. 

Corky root disease and root-knot nematodes caused severe damage on tomato and pepper plants grown under plastic houses in Tartous 
governorate in Syria. During 2003-2005, the percentage of infested plastic houses with disease and nematodes were 56.8 and 70.9%, 
respectively. The averages of their spread were 4.6 and 52.5%, and  their infection severity indexes were 1.2 and 3.0, respectively. The 
compatibility percentages (CPs) between some used rootstocks, such as: Eldorado, He-man, Beaufort and Vigomax and some common 
tomato cultivars, such as: Dima, Stella, Gironda, Amal and local landrace ranged between 84.4% and 100% by using one scion per plant, and 
between 35.4 and 66.7% by using two scions, whereas CPs of wild tomato rootstock with previous tomato cultivars ranged between 41.7 and 
47.9%. The efficacies of cultivars  grafted onto imported rootstocks against Meloidogyne arenaria, M. incognita and M. javanica under 
plastic house fluctuated between 70.9 and 100%, meanwhile the wild rootstock was susceptible. In general, the resistance of those rootstocks 
was decreased with scions number increase per one rootstock. The infection syndrome on check plants was absent, however, four seasons 
later the resistance of those rootstocks was broken, when they were cultivated in infested soil with M. hapla. Beaufort He-man and Vigomax 
rootstocks  exhibited high level of resistance against corky root disease (100%) caused by Pyrenochaeta lycopersici, while their efficacies 
were decreased by using two scions per one rootstock plant instead of one. The Eldorado rootstock and grafted CVs.  on it, and tomato 
landrace were moderately susceptible to the disease.  
Keywords: Fusarium oxysporum, Grafting, Lycopersicon esculentum, Meloidogyne spp, Pyrenochaeta lycopersici, resistant rootstocks. 
Corresponding author: Salah Al-Chaabi, General Commission for Agricultural Scientific Research (GCSAR), Damascus, Douma P.O. 
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