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Responses of some common cucumber cultivars in Iran to root-knot nematode,  

Meloidogyne incognita, under greenhouse conditions 
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Rubah �Super Monarch �Royal 21445 �Sina(Rs 24189)F1 �Gb�Luna F1 Hybrid �Spark �2201 

Rz F1 �Vikima-982 �Danito F1 �Zenubia : Vilmorin�  <O�
�L  K!�  Super Dominus  ) K!�
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Meloidogyne incognita  �,=� �"�! 0���� %�/4 .��4#W X �%�"�7 Y Z�� �% : �����

�N�"� L�� ��4% �% �(�� �' ��	N��� ���%  	=%�[' \]4�3 ^�_ `)�! �% : %"�  �8�"�%� � .

 � �!�" ,4:�a4 ���% 	���#�" �%�a4 L�b�B:� �. �
�#�" c�N�4 ���	 �,4:�a4  KN.�� #"

d4 ��)/' �/N3�= :% �� 	<N-4 (%/'��� �1�� 	%/)W *"Q�4 : )	
�)� �6�% (��%� 2%�eN�".  
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   �!�"   %�/4   X��4#W   ,-.�   ��  %"U�     g�   ��/  
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M. incognita  M�.k4	 �7��. 
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 : : : :������������������������� ����� ����� �����  � � � ��%"U��%"U��%"U��%"U�    �,4:�a4�,4:�a4�,4:�a4�,4:�a4    � %/'���� %/'���� %/'���� %/'��������1�1�1�1    
�
�
�
�				 � � � �    Cucumis sativus � � � �Meloidogyne 

incognita � � � �        

  

�4�a4�4�a4�4�a4�4�a4        

" �% �n ,�" 	'�8�Q-� #" 	;� �����# op� *"����/' (��! ,1n �	 %/� �� "� 

,�" 2%"% q�[N�" .�� #�:�1n �4����4W M��"� i�� ���r# op� ���" ,1n � i/[S4 L

)�"�# i��	 �rs�� (ttr�u,�" 2%/� ��N�
  .<O�
���' v-_ L� 	���� ���:�"/� *�4#�� L

)FAO(" �� i�� �% *"��rr�4 �%]�)/' �� � %:�k �����r�rrr� L' �I #" �&� ����n�' : L� �

���  /�  �a4�	,�" 2%"% q�[N�" %/� �� "�  ."� L� �% 2�"�7�"/
 : wW Y�	 c�N�4 % �

� `��<4 i/[=�D �% : �%"#W f�/6 ��� : Q#����� *:�% *�N.4 �
�N�]D ��	  ,1n

4	 %/7 ."�7 �� ��/' ���"/
 : wW Y�	" c�N�4 v_�<4 �<O�
 : *"��"�7 L� q�� Y

����� " ��
� L�2�  ���k %�/4� c�N�4 (4"/������  "# ���� #"%/'����
�� �
� �1	  �"�!

4	 �%�.   

%/'���� ��
�
� �1	  #" �%�[N!" �x� #"K�4  L��'%/'��� op� �% 	
�� ,�#"��D ��


	4 *���  �<7��_ �� �3��: c�&	 #" � *�
�	4 ���k �<<3 (Chen & Roberts 2003) . 	�<3"�D

 : 	���Q�4 �<4"% ,&�: �	����(4�&' ���� �� ������ �% 	
�� ��
 �;�y�3 ������ ��
 ���W �

"�#" 	;� *"/<� ��  +<D������ i:" ���% (4��  "# :  L��N��4 2%� �%������ 	
�� ��
� �3 

	4 ����' "� *��� 	�"Cz {��<4 L�4�' ,�" 2%"% �"�! ��<3 .�%�[N!" �x� #"� ���I��/   

M. hapla, M. javanica, M. arenaria, M. incognita �  (4�� #" X��u� %7�� f��.�	 #" 

%/'�����
� �
� �1	 ���13 �#�: 	4 w/.S4 ��/7 .%/'����
 �� �
� �1	 	1
�3 

 %:�k�6�% +<D (n #"  f"��)/' *��� op� �% �#�:�13 fJ/[S4 "� }���: 2�7 #" 	;� 

2��� �/13 #" 	��� �% `��<4 �"Cz ��)/' {�"/4 L��'  �&�/' i�k �% ��
	4 ���7 �� ��W. 

 L�"*"�/��� 	��"% (9�" #" X�� �� : 2%/� L3�� �rrr  ���k 	
�� ��/2%�n `�z" : 

*��Q�4 �� "� 	6�[N�" : 2��O�D 	�"Cz ~�-'�" ��
%/� �" 8 2%�3 %�4	 �<<n  
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(Hussey & Janssen 2002).  

 ��/M. incognita ��/ #" 	;�  ��
"��+ �% �% v_�<4  ��'�� �3 ,��% 	���="��� �<4"% 

{��: �'���/ ���� �� ,-.�  �
  )�-��a' "#"���  �r%  �' 	)��7 ������ �� ���% 

	�/<�( ��N7"% B�N.  :"�"%� *��Q�4 �
� .��# ���%��,�"  .����)�� ��4% L�9���4`��<4  

�"��)�&= �,  L�"%/'��� � L��� �' �r ���%	N���  %"�,�" �	): � ��N1�L,�&��   %/'��� �% 

 ��4%�� �' �r	4 2��% ���%  %/7 .% i�� 2�4 L��N4� ��4% L�9���4 v_�<4 �,�)�&= L�" 

%/'��� �t,�" ���% .  ��/ L�"\�'���2"��
 ��  M. javanica,=�� 	4  %/7  

(Eisenback & Triantaphyllou 1991).   

�6" ��/ ���I �� 2:]� */<n�'	 %/'����
�� ��1
� 	" c�N�4 v_�<4 #" \]-! �n � *"�

 ,�" 2�7 B�"Q)���� ��ut� �':���	 ��ut� ��"�%�/� :  �*"����
�utu��" ���	 : 

 �*"����
�u�� �=�&4	:��4 : �*� ��uut (% ��/ ���� �9� �� �� Q �
� M. cruciani Garcia-

Martinez, 1982 �M. microcephala Cliff & Hirschmann, 1984 : M. thamesi Chitwood in 

Chitwood, Specht & Havis, 1952���<7 �ap<4 �<I #" �	%� � ,�" 2�)4������	 �a4  : 

 �*"����
�rr� .(�� '�' �� �5/= {��<4 M��"���/ ` �
� M. javanica  :M. incognita 

`)�z �'���/ L �
� %/'���� �
� �1	" �% � */<n�' : 2%/� *"��
%"U��  :% ��/ ���I : :% 

" �%����<7 *"��	%� � ,�" 2�)�"���	 �*"����
 : �u�� ���4	 �*"����
 : a�uu�� =�&4	 : 

:��4�*� ��uut �%/8��  �*"����
 :�rr�.(  

="��� B�N. �� �x����	4 �<4"% �����Q	�
" : � ,%/'����
�� �
� �1	 ���W i�N<3 �

w�<N�" ��4" ,�" ��CD�� .B:� `�z" �;<�" �� ��/' �� �
� �� : �N7"�� "�  #J 	�"��3 i�N<n 

4]� �"�� 	�����7 2#��-4 ��x� %�"/4 	�&� �%2�7 �N��<7 ��4 ,.�# Y�S4 : *�.�" 	N  ���"

�%�[N!" #" 	;� *"/<� ��  :�a4  �!�" #" 2%�eN�" : 	����<7 "C) 	� : L��' B:� L��'�p�  ��


 ,�" ��:�b :  #J ��4" 	N����4(Starr et al. 2002).  

)/�&4 ����  �!�" #" 	��� ��9�% ��
�/13 �% 2�7  �8�" f�&)�p4 v-_	  

(Cucumis sativus L.) : ���=W ����a�	  (C. metuliferus Naud.) �� ,-.� ,4:�a4 #" 	'���%

%/'����
�� �
� �1	2%"% *�1� %/� #"   ��"(Walters et al. 1999, Wehner et al. 1991) : �
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�<7�� �N7"% 	U�: L�<I Q�� *"��" �% 2%�eN�" %�/4  �!�" #" 	�&� %�"% i��Nk" .):	 */<n�' 

:� 	a�aS'�=�9� f�/6 *W ��� Ya= : ,�" �N 4 *�N��% (�&)"��N.
 2/ # ����" ��"%� */N

 �� ,-.�M. javanica  :% %"U� �� ,-.� �N.D :M. incognita ����	   ,�" 2�7) : 	����"

%"��� ��u�� �	����": ���N84  ��u�� �	��4*"����
 :  �bE??H �	<�.k  	���4� : %"U�

g�4 �%:� ��rr� .(� ��/' ������ �&�/' �� "Q=" : �
�# op� X�� ,1n ������� �� "� �

 f��.� #" ���/�� ,�� %�"% f�:�b%/'���B:� �
  ���� #" �i�N<3 c�N�4 ��


%�� �"�! �&)�p4 %�/4  :�a4  �!�" 	=�&4 : 	����<7 .�;� 	���� �v�aS' L�" #" ��
  (�&)"

���	����� ����  �!�" #"  -.� *"��" �% +�"� �" �� ,%/'���  M. incognita,�" 2%/�.  

���� B:����� B:����� B:����� B:�				 

�)���)���)���)��    #��#��#��#������d�' : d�' : d�' : d�' : ���� � � � �%/'���%/'���%/'���%/'���        

� �%� i��  :% �����r":" : � (���� ��/�� ,e
 %"�&' �� �� 2%/)W 2�� : Z�%/'��� 

��
� �1	*�N�" #"  �
� %Q� )�N.D( *"���#�4 �)9����	 ( *"��
 :)/
���/ : + 9��=	 (

{�� %� ��:W�� ."���&' �� L ��/%/'���� n #" 2%�eN�" ���. �
�� �� ([N4 K�' ��1  �
� 

 2%/)W��6" 2�	 : �� ����/ �1 9��=	)�" K!� 	 �����:" (Early urbana)  Z�� �% 2�7 �N7�n

 �2%/)W%/'��� �
���/�� #"  "�n �
  �)�� �
 ���7 ��d;' : �#�� .���  ��' �% 2%�eN�" %�/4 

aS' (k"�4� 	4/) 	<7 ��� �v�/e��b	2�7 �wW ���� ��  (4�7 �/�� % �L7�/�%  : ,���

�� %{�� �M� �:W� #" 2�7 ��	�%:� #" ��� �
��[= 	%/�  .aS' (k"�4 ��
� *:�% v

� ��4% �% : ������ L��–��	N��� ���%  ,=�  �8�" %"�. 

"����)��  #��� �/� *#/� ����: �� *W �� ~/��4 K�' �.�3 �i� g' w��N�" #" �D �

#" 	4"�W �� Q�'7 ��ND ��� g� �% : "�� i� -�1 "�	N��� ��  �7 2%"% �"�! �N4 . #"  "�n �


�.�3 �
� K��� ,���3/y�
 i/�S4 �� ,!% �� : ���"�� �/_ �� K�' �/r f�4 �� �6�% �/� 

 	)"� g)" �:� �� ��6�=]� : 	�/e��b �a�!% �rr 	�/� �� wW *���� ��# �% : X4 

�7 2%"% /1N.7 .K�' �y� �
� g� �% �pa4 wW ����: �� ���"�� �/_ �� K�' �.�3 �
 

 gI/3 �1��r 	��4 {�� ��N�) � ��<n �% : ��:W���/ ��
��1� �1  	9��=EH �% �n 2#:� 

���4 *�4# ��� 	�� ���I �' :% ��k�4 �� 	�#�7 2%"% �"�! ���%/� 2� .�_" ,��� (�� *�<
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�)�� #���)"/N4 ,�/� :% �% 	�" �7  �8 .  

 ��d;' �"��%/'����)�� #" �D � #����  :% ��'/� �1 �
���/  9��=	 �� 2%/)W %/'��� 

 �<D ����: �� : �2%"% /1N.7 ���� wW �� ,!% �� "��r �' �r�.�3 %��   �
 #" K�' 

��/ ��1� %�� g� Z�� �� : "�� ,�&�� �� ���I �' :% ��k�4 �% 	9��=	 2%/�� �=�b" 

 :�� �' �r �.�3 	=�3 �"�a4 �&� #:� �4W ,�% �� K�' .  

&'&'&'&'�������� %"U� : ��/ L %"U� : ��/ L %"U� : ��/ L %"U� : ��/ L%/'���%/'���%/'���%/'����
�
�
�
        

&�� ��/ 	����<7 �"���, �
�{��  �:W�2�7 �l/)/=�4 f�[�14 #" ��	 : 

�N4/=�4��	 %/'����
� : :% L� :�J �2%�4 %/'����
� �� )9���� #" Ya= �n	�/ : � 9��=	 

�4W ,�% �� (%� 2%�eN�"�� .-7 	���� ,�� �2%�4 *�� ���N�" 	)/;�'/3 �;%/'����
� �)�� 

 g�N3J ���" 2�p! g� *:�% �i� #" *%�n ���� #" �D "��� %:���! v�_  : 2%"% �"

B�� �
��'  #J �%� ��� . �"���&)�p44 K�4 f�[�14 �)/=/ i/_ �*�� i/_ (�-! #" 	;�l

L�)��
 2#"��" � %� ���4 	N1D 2�z BQ�� (S4: �� (;7  �= "  :% L� ��
:�J �,���N�"�  

 #"��� :�1��  : �"��N�"-d' #" �D �� �� i�aN�" �,��.��' : L�]�" ���
��4 �y��:��	 

�h"%	 %�/4 �&)�p4�<N=� �"�!  .<O�
� %"U� LM. incognita B:� #" 2%�eN�" �� ��'� ���� : ��

(Taylor & Sasser 1978) : ���� : L�'��
 (Hartman & Sasser 1985)�   �8�" : ,.'

*��Q�4 �
� 	!"�N=" &'��%� L�� . #" v�aS' L�" �%+<D � 2��-<D K!�  Deltapin 16�*/'/' K!�   

NC-95���":�<
  K!� Charleston grey �(e�=K!�  Early california ��/ :  	9��=K!�  Rutgerse 

 *"/<� ��*��Q�4 �
�!"�N=" 	2%�eN�" � )% �� :���N�%  �� (	��  "%��  4#�<	 K!� Florunner �

<O�
���� L e<4 (�&)"	�
%"U� ��
 �� ,-.� *W � M. incognita &' */4#W #"�� �Ck %"U� L

%���.  

*��Q�4 #"  "�3 �
 �
� �% 	!"�N=" ���I�"�;' �  �%*"��  �p! �� 	��
�r	N���   �N4 �%

�N�" Z��� (�7 �N7�32 �� `��<4 �7� #" �D : M. incognita) �&��{�� , �:W� #" 2�7 

�� �*�n%�" �N.D �1�%Q (���4 ���7 	�#.����� ��4% 2�:% i/_ �%  � X��4#W  L���� �' �r 

	N��� ���% %"�:  L�� ,�/_� �r �' �r%/� ���N4 �6�%  . ,7C #" �D�r *�4# #" #:� 

���4 �'/� �	�#  B:� v-_ �1�� KN.�� : 2%�:W �% ��� #" "� �
���� : �/���'  
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(Taylor & Sasser, 1978) )  i:��� (= %"U� : 	�����Q�l/)/��	 %/'�����%� L��&'  .  

 

 i:���s�7 ��<� ���% �' M��" �� K�' �.�3 �� : i� ��� ����� : ���ut� L�'��
 : 

 ����� :�u��  
Table 1. Gall or egg masses rating index No. (Taylor & Sasser, 1978; Hartman & Sasser, 

1985) 

��� "4 (�&)�!"�N=" *��Q	 

Differential host reaction 

���% �<��K�' �.�3 �� i� ���7   
Gall or egg masses rating index No.  

K�' �.�3 �� i� %"�&' 

Gall or egg masses No.  
Resistant (-) 0 0 
Resistant (-) 1 1-2 
Resistant (-) 2 3-10 

Susceptible (+) 3 11-30 
Susceptible (+) 4 31-100 
Susceptible (+) 5 >100 

  

 	���#�" 	���#�" 	���#�" 	���#�"������������     (�&)" (�&)" (�&)" (�&)" �!�" �!�" �!�" �!�"� � � � ������������        

 �"������� ����  �!�" 	���#�" "�"� �+" �% ��  �!�" �:C� "�N�" �*"�M�N�% �% (4�7 �� 

J : K!��L  �� �� � �
� Ps-29033 �Rubah �Super Monarch �Royal 21445 �Sina(Rs 24189)F1 �

Gb�Luna F1 Hybrid �Spark �2201 Rz F1 �Vikima-982 �Danito F1 �Zenubia : Vilmorin �

<O�
� K!� LSuper Dominus) ���Q4 K!� "� ( 2"��
 ����S4 �C� 2%/' T	�"��
 	{��  �:W� 

 *"�� *:�% :#" �D ��N7�n��4 � �#	: �y� � *�4# *�7 n �i� %"�&'  #J� K�' : K�' �.

 : �B���7��7� �
�i� : �.�3   K�'&' �� : L(d4 ��)/' �/N3�=%� �-��S4 �� . �y�

�� B:� M��" �
��c�N�4 ���  ���� %�/4  �!�" (�&)"	&' ��%� L��. 2%"% ���4W ��Q8'  �


 �"Q="  �� ��SAS �8�"  : L�9���4 �.��a4 �"�� ��%� 2%�eN�" L;�"% */4#W #" �
.  

 �% X��4#W��7�/ i�� 2�4 ����� �8�" �,=�   *W �%�� ���� K!� 5/=  �3C)" �% "�

 `)�!� �� 	=%�[' \]4�3 ^�_ T�*"�� *:�% ��"�;' � �D ��
	 '"�<�	 ��  �p!��	N���   ��N4
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 ��t

�N�" ��� �:�k�(�: �� �&� �Ne
 :% : 2�7 �N7�n �� ���rrr g� %"U�  K�' %��   

M. incognita) � #" 2�7 "����N.D �1 (�4�� �#	  %��� . L�� ����� ��4% X��4#W i/_  ��' �%

�� �' ��	N��� ���%   �9� %"�  �N7"%:*"��   g� #:� �
 �
  ���:%  � ��
#:� �% : ���

 �����W ���7 . ��� g� �Ne
 �
 L�<O�
��r� 	 �	 :�;�4 %/3 i/�S4 )NPK ( *"Q�4 ���/� 

*"�� �� �"Q
 �%  � 	4 2%"% �
 �7 . L�" �%�"�� X��4#W �
�7 g� ����' �
 )���4  wW �� 	�#

�pa4 (%/7 	���� K)�� : 2%/)W ��
����' �% ��7� ��
�/N3�= �' �7 �N=� �x� �% . X7

���4 #" �&� �Ne
 ��%� 	���� X��4#W �8�N� 	�#.  

 (�-! #" �X��4#W #" (6�k +��N� 	���� �"��i� ���7%"�&' ��.�3   ��
K�' : 

�" ��1�� �
 �% K�' %"�&'�'/� "�N "�W �� ���� ��
� : 2�7 2%�:W *:��� *"�� #" 	4� �
 �1

 L3 g1� Cz�3 �:� *%"% �"�! �� : 2%"% /1N.7 wW ��Q� ��� *:�% *%"% *�;' �� "� g�

�7 �N=� ���W wW .�!�� L�#/' #" �&�: 2#"��" Q�� : �1��  ����� ��!�� : �1�� i/_   M��"

�%��<1�D B:�L.<� : 	�/
 �(Hussey & Janssen 2002)   : i� %"�&' LN=� �x� �% �� :

�2�7 �h"�" �/9)" �� �'/� �
 �1�� KN.�� v�-p'��%� L��&' ���W �"�� i� ���7 .  

�.�3 B���7 �"�� �i� ���7 L��&' #" �D �1�� �K�' ��
  f�&p! �� �
�s� 

	N��� B���7 	Nk"� �"�� : 2�7 K�.a' ��N4��.�3  /�S4 �� K�' ��
 w L�.3/�= i)��/r 

wW �N�) g� �%  � (���  �� �y� : �Q�4W��� (<=/N3J ���7 ��� ."���&' �� ���7 L

n�� #" K�' �.�KN. �'����� : �� (Taylor & Sasser 1978)%� 2%�eN�" ��.  

K�' %"�&' �-��S4 �"�� �
 �%/'����1�� f�&p! �"� �% *:,���3/y�
 �:�k L)�"  

 K���r�/�N��� �6�%  f�4 �� : ��s��;' ,��� �� �a�!% *�7 2%"% .L)�" �/NS4 �&� "�  

�g)" �:� � ��
 �rr : �rr 4 : �N��� Xf��/NS4 �wW �� �/1N.7 #" �D g)" �rr 4X 

"� �� L)�" ��r	��4  �N�)� (aN<4 �� */�.��y�/� K8k : �rr	��4  �7 2����� �N�).  %"�&'

K�'  g� �% �
	��4  �N�) */�.��y�/� #" ,�/� �� �%�% : B���7�rr	��4   �N�) K8k

��%� �-��S4.  

 �-��S4i/4�= v-_ (d4��)/' �/N3�= RF = Pf/Pi,=�  �8�"  (Walters et al. 1999)  �3

 *W �%RF �(d4 ��)/' �/N3�= Pf : 	���� ,�&�� Pi,�" ��):" ,�&�� �3  �rrrK�' %��  
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 ���

%/'����7 �N=� �x� �% . 2%"% ���4W ��Q8'  �
 �"Q="  �� ��SAS �8�"  : L�9���4 �.��a4  ��


 i/_ : �1�� *#: :�!�� */4#W �� t) t,�%/�N�"  (L�9���4 ���� :  L;�"% */4#W ����: �� �


,=� f�/6.  

 �� ,-.� ����  �!�" 	���#�" %�/4 �%%/'���� �
� �1	 v�aS' L�" 	�6" ��
 �3 

,�" 2%/�B:� � "�! 2%�eN�" %�/4 	e�N�4 ��
 (6�k 	���14 X�� : K3 +��N� : �N=� �

��%� .B:� ���� #" &' �� 	<N-4 B:� �	���� %�/4 ��
 Y�/' �3 %/� i� ���7 : %"�

)/.=�'/� �(Fassuliotis 1985),�" 2�7 2%�eN�" c�N�4 *�aaS4 Y�/' : 2�7 �h"�"   

(Wehner et al. 1991).  �v�aS' L�" �%i� ���7%"�&' ��.�3   K�'�&' :  �1�� �
 �% K�' %"

 :(d4 ��)/' �/N3�=: �N=� �"�! 	���#�" %�/4  ���% ��.k *"Q�4 	���� ��<�� ,� �� ,4:�a4 �

 	%/)W �6�% M��")i� ���7 (��%�  �8�" 	�d4 ��)/' �/N3�= :(Walters et al. 1999) . 

  

N�N�N�N������8�8�8�8        

���<7���<7���<7���<7����				,�&�� %"U� L��&' : ��/ ,�&�� %"U� L��&' : ��/ ,�&�� %"U� L��&' : ��/ ,�&�� %"U� L��&' : ��/      2�7 �)�� ��
 2�7 �)�� ��
 2�7 �)�� ��
 2�7 �)�� ��
%/'���%/'���%/'���%/'���� � � � ����
� �1
� �1
� �1
� �1				        

2#"��" ��� �
��N4/=�4 ��	���� : 	 �
�l/)/=�4 ��	 %�/4 �% 2�7  �8�" %/'��� ��


<O�
 � :% L� ��
:�J : �� �2%�4� �3 %"% *�1� �_/��4 {��<4 �� f�[�14 L�" �.��a4 L

,�&�� �
�9���� : �N.D 	 ��/ �� M. incognita/
 ,�&�� �� �� +M. javanica ,�&�� : 

��/ 9��=	 �� M. hapla���"% v�&'  .)(Eisenback 1985, Eisenback & Triantaphyllou 1991, 

(Orton Williams 1972, 1973, 1974, Taylor & Sasser 1978 .  

�� :%,�& ��/ M. incognita �	9���� : �N.D #" 2�7 "�� �:� �<N.�"/N��)/' �-<D � (d4�

 : 2%�n�" i� ���<<n %�8.�<O�
 Li� %"�&' n : �." K�' ��:� 2�7 %�8� Y�/' */'/' 

&���� (n �% �N.D ,�� KN.� #" �N�n �1�r&�� %�/4 �% : %�� �9���� ,	%/� �e6  . �


&�� :%�:� ,���/ : (e�=  	9��=�/�� 	 ')/' �<N.�"/��<<n (d4� .&�� :% �
 "C)� %"U�  �,

� ��/ T M. incognita ��1'�7 2%"% � .4 v-_ ,�" �n� (��!/6 �&)�p %"U� �N=� f�� T

"���/ L � �%�"� %"U� ���I L�+ �'� 2%/� L(Hartman& Sasser 1985)): 	" �% � */<n�' *"�

,�" 2�1� B�"Q.  
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 	���#�" 	���#�" 	���#�" 	���#�"������������     (�&)" (�&)" (�&)" (�&)" �!�" �!�" �!�" �!�"� � � � ������������        

c)" (�#�"��	i� ���7 M��" ��  : i:��  :% ��� �% �3 %"% *�1� �����": ��Q8'

 Q�� X��4#W �x� #"
����' L�� i� ���7 op� �% �?H %	<&4 �]N�" 	4 �"% �7�� . : 	����

L�9���4 �.��a4   �!�" �3 %"% *�1� i� ���7 ��
Ps-29033� Super Monarch:  Luna f1 

Hybrid �� ��"�� i� ���7 L�9���4 LN7"% �� � K!� : L��'J�� Super Dominus L�9���4 �� 

 �� ��"�� i� ���7��/�L���D   "� i� ���7 L��'	4 "�"% �<7��.���7   ,�% �� i� ��


KN.�� ���� �� ����  �!�" 	���� #" 2�4W  �
 M��" �� : �.��a4 *�aaS4 Y�/' 2�7 �h"�" ��


i:�� �% *W +��N� �3 2�7 2%"%  �!�" �� ,4:�a4 ���% KN.�� A ,�" 2�7 2%"% *�1� .

	4 2�
�14 i:�� �% �3 �/p���
  M��" �� �%/7B:�2�7 �h"�"  �/' L.<� : 	�/
 Y

(Hussey & Janssen 2002)  �!�" 	4��' �Q� �� K!� Super Dominus 	4 M�.k �<7�� . L�<O�


 B:� M��" �� ��'/�)/.=(Fassuliotis 1985) z�#" �  �!�" Ps-29033� Super monarch�Luna f1 

Hybrid  �Danito F1 : Vikima 982  �!�" ��a� �<N.
 M�.k �3 "�"%� 4:�a4hQ� ,	 : 2%/� 

 K!�Super Dominus %�"% Y�/N4 ,4:�a4 .�: �� 2�7 �h"�" B:� M��" �� �;�)�k �%� ���<
: 

 *"��;�
 :(Wehner et al. 1991)K!� �� 2:]�    �!�" �	�-! KN.�� �% 2�7 �3� M�.k ��


Spark �Zenobia �Vilmorin	4 w/.S4 M�.k  �!�" :Q� Q�� *"��
 	�S4 K!� :  ��/7.  

w (#�"���	��  �)/' �/Nn�= : K�' �.�n ���7 M��"(d4� : �����": ��Q8' i:��

L�9���4 n %"�&' ��
� �3 %"% *�1� X��4#W  :% ��� �% ����' �
 �� ~/��4 K�' : K�' �.

 op� �%  �!�" L�� �]N�"u� %	<&4 	4 �"% �7�� . i:�� �% �3 �/p���
H   2�7 2%"% *�1�

 K!� �,�"Ps-29033LN7"% �� 4 �9���L t/��rK�' �.�3 %��  : ������K�' )  �� L�9���4

 #" 2�4W ,�%���"�;' (� K!� : Super DominusLN7"% ��  �9���4 L G/F�K�' �.�3 %�� :  

�������4#W %�/4  �!�" L�� �% �K�' %�� �X �'�' �� `  �"�"% L��'J��  :  L���D  L��'  *"Q�4

K�' �.�3 K�' : �<N.
 .�<O�
 L ���7i� �!�" ��
  K!� Q� �� Super Dominus �N�Q� 

	4 g� #" �N�Q� Q�� (d4 ��)/' �/N3�= : :% #"  : ��7��"C) M�.k 	���� %�/4  �!�" ��
  2%/�

):	 K!� Super Dominus #" �N1�� 	�d4 ��)/' �/N3�= : :% #" �N�3 i� ���7 LN7"% (�)% �� 

	4 �N��<7 (�SN4 g� %/7.  
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 i:��>s�.��a4 L�9���4  KN.�� �� i� ���7 ��
  2%"% ,-.� ,4:�a4 ���% : c�N�4 ��


�� 2�7 EH�Ne
 X7 ����� L�J : K!�  ���4 #" �&�  	�# 

Table 2. Comparison of means of gall index in 15 cultivars and lines of cucumber and their 

reaction according to three systems of evaluation, six weeks after inoculation 

Wehner et al., 1991 Fassuliotis, 1985 Hussey & Janssen, 2002 

 ���%

,4:�a4  
DR 

i� ���7  
Gall index 

 ���%

,4:�a4  
DR 

i� ���7  
Gall index 

 ���%

,4:�a4  
DR* 

 ���7

i�  
Gall index 

Root 

Infection 

(percent) 

Cucumber 
Cultivars 

S  4 S 5 S 5.00 a  75  Ps-29033 

SR 3 SR 4 S 3.33 bc  33  Rubah 

S 4 S 5 S 5.00 a  75  Super Monarch 

SR 3 SR 4 S 3.00 c  25  Royal 21445 

SR 3 SR 4 S 3.33 bc  33  Sina (RS 24189 

SR 3 SR 4 S 3.33 bc  33  Gb 

S 4 S 5 S 5.00 a  75  Luna F1 Hybrid 

S 4 SR 4 S 3.66 bc  41  Spark 

SR 3 SR 4 S 3.33 bc  33  2201 Rz F1 

S 4 S 5 S 4.33 ab  58  Vikima-982 

S 4 S 5 S 4.00 abc  50  Danito F1 

S 3 SR 4 S 3.66 bc  41  Zenubia 

S 3 SR 4 S 3.33 bc  33  Vilmorin 

MR 2 MR 3 R 1.66 d  12  Super Dominus 

S 4 SR 4 S 3.33 bc  33  Local mass (Hamadan) 

*,4:�a4 ���%  : M�.k(S)� hQ� ,4:�a4 ��	 (SR)� �� Y�/N4 ,4:�a4 (MR)  :�a4 �(R). 

- L�9���4 %"��" ��,�" �"�;'  . op� �% ��N14 �:�k �"�"% ��
����'� % �]N�"

	<&4 ���"�� �9���
 �� �"% . 

* Degree of resistance: Susceptible (S), slightly resistant (SR), moderately resistant (MR), 

resistant (R). 

- Data presented are means of three replications.  

- Values followed by the same letter are not significantly different (P = 0.05) according to 

Duncan's multiple-range test.  
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 ���

2%/)W : K)�� ��
����' �% 2�� ��7� ��
�/N3�= �.��a4  

  	���� +��N�  �7� ��
�/N3�=)�!�� *#: : �!�� i/_ ��1�� *#: ��1�� i/_ ( %�/4 �%

 2���7 i:�� �% �
�7 : 2%/)W ��
����'�,�" 2�7 2%"% *�1� . ��
����' ���3 �% �1�� *#: 

 K)�� ��
����' #" �N�3 2%/)W ��
����' ���3 �% �1�� i/_ 	): K)�� ��
����' #" �N1�� 2%/)W

,�" .f:�e'  %/�/4 ��
	Ne� */4#W �% K)�� : 2%/)W ��
����' �1�� i/_ : *#: �%  

)t,�%/�N�"  ( ,�% �� �]N�" �3 %"% *�1� 	���� L�" #" 2�4W ,�% �� +��N� : 2�7 ��Q8'

L�9���4 �.��a4 #" 2�4W 2#"��" #" (6�k ��
  �
�7 �� 2%/)W ����' �% *W i/_ : �1�� *#: ���

	<&4 �����' *��
 �� ~/��4 �" �"%, .�!�� i/_ : *#: 	���� L�9���4 �3 %"% *�1�   �� ��


L�9���4 �� 2%/)W ��
����' �% 2�4W ,�% 	<&4 f:�e' �!�= �
�7 #" 2�4W ,�% �� ��
  2%/� �"%

 �� *%/-� �� *%/� 2%/)W 	<&� X��4#W ��
����' �� 	_�-'�" ��7� �/N3�= L�" f"����' :%/'��� 

%�"��.  
 

}S�}S�}S�}S�        

�'/� 	%/)W � ��
 �� ���%/'���#: X�"Q=" : 	
� �1�� �1�� *  ��
����' �� ,-.� �


K)��i/�� �#]D�y�
 : 	=:�'�y�
 ��" �% \J��Nk" � �1�� X�"Q=" L�<O�
 ��1�� ��
  ��


 �� ,-.� *��Q�4 X<3": *"/<� �� �	��=%/'���,�"  . ��C�' �9�% ��_ #"%/'��� %�8�" : 

i/�� i/z ��
 N.�� c&b }��� �;�D 	)/_ �7� X
�3 : ��7� fJ]N�" #:�� : �1�� K

	4 K)�� ��
����' �1�� �� ,-.� *W %%� .  

   �� ,-.� ����  �!�" 	���#�" %�/4 �%%/'���� �
� �1	 L�" 	�6" ��
 *"/<� �� 

B:� �v�aS' B:� ���� #" 	e�N�4 ��
 -4 Ni� ���7 : %"�&' �� 	<� �<O�
 L : %"�&'

" %�/4 K�' �.�3 ���7��%� (6�k 	���14 X�� : K3 +��N� : ,=� �"�! 2%�eN� .):	 

 	���#�"����	 ��  �!�"  �1�� 	%/)W *"Q�4 M��")	
�)� �6�% ( (d4 ��)/' :%/'���  �8�" 

,=� . X��4#W %�/4  �!�" 	4��' �3 %"% *�1� +��N� K!� ��<dN�" ��Super Dominus g� �3 

���Q4 K!� 	4 �"  ��7��� �� ,-.� g� %"UM. incognita	4 M�.k � �<7�� . K!�Super 

Dominus����Q4 K!� g� �3  	4 �"  ��)/' �/N3�= : :% #" �N�3 i� ���7 LN7"% �� ��7��

 �N��<7 (�SN4 �:% #" X�� 	�d4 �7 .���Q4 ���� K!� :% 	�3 �/_ ��   �!�" �� ,-.� �"
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 ���

�����  *�1� "� ��N�3 	%/)W *"Q�4 �"  �4" ���%"%���% KN.�� M��" ��  %�/4 ,4:�a4 ��<�

���7 �N��<7 M�.k Q�� ���W �v�aS' L�" �% �x� .  

 #" 	��� ��<' �3 2%"% *�1� �
�/13 ���� �% 2�7  �8�" f�a�aS' #" (6�k +��N�

	N)�3 *l  ��/ �	��a��=W ���� ��
Cucumis metuliferus �� ,-.� M. hapla �M. javanica�%"U�  

 g�M. incognita g� %"U� : M. arenaria 2%"% *�1� ,4:�a4 %/� #"  �"/�N�3 	): ���"Sumter 

	)/�&4 ���� )Cucumis sativus ( Ya= ,-.� ��M. hapla  ,�" 2%"% *�1� ,4:�a4 . �;���8�W #"

 :#/4:�3 %"�&'  :#/4:�3 �� 	��a��=W ���� ��
  L�"���<� �,�" f:�eN4 	)/�&4 ���� ��


:�a4 *l i�aN�"	�� ,4  %��9� f�/6 ��"/'(Wehner et al. 1991) . �% �3 �9�% X��4#W �%

%"U� ���� #" 	�6" ��/ ���I �/�k g� M. incognita	N)�3 Ya= �,�" �N=� f�/6   *l

LJ90430 �N��": Hardwickii   :% : g� ��
%"U� �� ,-.� 	)/�&4 ����M. arenaria L�<O�
 

M. javanica 2%"% *�1� ,4:�a4  ,�"(Walters et al. 1999) .  

 	;� (�)% �� �
�/13 ���� �% 2�7  �8�" f�a�aS' +��N� �� X��4#W L�" +��N� �.��a4

	4 	�3 ,)�k �% 	): ,�" (;14 	3��" 	���� %�/4  �!�" *%/-�  `�z" �3 ,=� �8�N� *"/'

 �� ,-.� ����  �!�"%/'���� �
� �1	 ��/ q/[� �� M. incognita/� M�.k  �% : 2%

	4 f�-� ^]6" �% 2%�eN�" �"��  :�a4 *l �!�= �8�N� �<7�� .	���� �� ,��<� �� "C)   �8�" ��


	4 ��6/' �2�7  L�" �� 2#��-4 �"�� ��<�4# L�" �% (�SN4 ��  :�a4  �!�" *�4W ,�% �� �' %/7

%/'���B:� ���� #"   L�" 	N����4 ��
%/'��� ���� #" �/a' �� Z�� ," 2%�eN�" �	)W ��
%/3 #

 ��&4 �% : *%# K�7 �/� #" �3 %/�� 2��7" *�N.��' ([= �% L�4# *%"% �"�! ��7�/�

	� : �%�[N!" ���7:�  ,����4 �% �p�%/'��� 2U�: �� 	
�� �"Q������ ��
%/'���� � �1


�		4 w/.S4  ��/7 .  

{��<4{��<4{��<4{��<4        

 f�Se6 �� �xk]4 ,��)61-64(�9�" LN4 �.	%/7 �&�"�4 .  

��1�	� *�����9 :/�/4 5%�6 %"#��7��/� 2�91�"% �#�:�13 2�;1�"% �	�  ���3 �-3" ��<��

 X�� �2����2� �7QD	#"��7 2�91�"% �#�:�13 2�;1�"% ��� 	 �/8)% 

	��/� 2�91�"% �#�:�13 2�;1�"% �<��  
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