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STUDY ON INTERACTION BETWEEN TWO ARBUSCULAR 
MYCORRHIZAL FUNGI (Glomus mosseae AND  

Glomus intraradices) AND ROOT-KNOT NEMATODE  
(Meloidogyne javanica) IN TOMATO 
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 ��� ��� �0,$+2$ %&$ A$ ;�� g�$ .       �KY" #��G- %i. @,$ A$ ���� �� @��  ��$�
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!EEF6? �EE*#��) Lycopersicon esculentum Mill ( 

        �8#�<"	�� )�8� �� !2�$ G� �@�8?Solanaceae)(  �E$�  .

    !B )�8? H��       /�.��"I ���J KL�$ - /M'�" /�.��"I �"6�

 �" ��6%F   N$ /���	 (&��           �E0F �	 ��O�E� ��EB �E�� P

�"  (E&��)Richard & Emilio 2005.(   �EQR1�" KE"�6S 

   !F6? 	�.R>S T@�' US��     �V� WR1�" =X�%" �	 �*#��

  �EE" ,6YEEV" HEE�� ��EE' (#6EE&. 	6��>#  KEE"�6S �� �EE@

/��>8�   /��          4�(E826� !E� /	�E�� 4��3Z !' (%13@ �>0"

 �EE" 	��- /��-��EE' (#��EE$ .	6��>#� /�EE@EE�!�EE@�?� 

)Meloidogyne spp.(  [�E�" ��   H��E�	6��>#   KE*#� /�E@

!� WR1�"  �@�8? -�!F6? )\ �" ��>& !� �*#�� (#-�.(Chen 

& Robert 2003)  �-�  EQR1�" /�@�    HE�� ,�E1%' /��E� 

	6��>#  �" )	�Q1$� �@         !� �0#I ,�1%B 	��6" ;RJ� �	 �2- 	6&

            - �?(E#� !EZ�]  	6E� )��6B +)	�13? �#��M8" !%"�	 K82	

�EE�  �MEE8"  !EEF�6" /	�EE�� 4^.�EE" �EE� +KEE_" (EE826� /O

�" 	6&(Trudgill & Block 2001) .    HE�� �E� !E5RJ /���

+4^.�" `6YZ !� �?	62I �3�� /�@  �� �&�# �N8V"

 ��I 	����' T'   +�@    �E$	 /��E�  �aaV"  E�   )�� !E� ���   /�E@

;$�%"    ,�$ �	 +,�1%B ��      !F61" �� 	6Z 4�a8aV� �8Z� /�@

,�1%' K"�6S �� )	�Q1$� �13��   ����(E" �E0F 	6��>#  �E@

)	�'  (#�)Sharon et al. 2001.(   

    �S6%1"  ���(#�F M��	6��># � /�@�!�@�?�    �EV� �� 

           �E" �E0#I �E8b>F T@�' ;F6" - )	�	 ���c �8de� (E#	�? .

f��c         T@�B ;5$ !B (%13@ �R"�6S !R>F �� M��6C8" /�@

     )(E& �@�E8? /��E>8� H�(E%](Hooker et al. 1994; 

Linderman 2000; Barea et al. 2002) !E� -    �6EX

      �E" g8a13E"�8J �� - g8a13"      �E8b>F /-� (E%#�6� 	6��E># 

��!�@�?�  (#���*� �d�  .f��c       �	 �Eb85X �	 M��6E.8" /�@

"e�8!��h� - ��I /�@��8# H/�   - (E#��	 /�di" Ta#  �@�8?

             T��ME�� ;5E$ �#(Eb" 	�6" - [I +�Q3� [�F T��M�� ��

(&� )�8? �1"^$ -�"   (E#	�?)Ibijbijen et al. 1996; 

Rai 2001 .(f��c H�� �� �Z�� �" �@   �	 ��  �E@�8? (E%#�6�

              �	 - )	6E># �Ej�QL H8*%E$ 4�MER� �>E$ k6N$ �����

EEb"�F �EE85_�l (%EE&�� !1EE&�	 �EE15_" 4��8deEE� MEE8# �@�EE8? 

)Peterson et al. 2004 .(  �E"-�a" m�%>En  �@�E8? /�E@  

f��EEc �� !1EE$	 HEE�� �EEd� �	 EE8# �EE@�EE$� )(EE& ���MEE? M  

)Elsen et al. 2008.( f��c    �O6CE$6��I M��6E.8" /�E@

 !Z�E& �	 )�-�"�   o�E# !E� !E#�?�(F /�Glomeromycota  

!a5X  �" /(%� (#6& .  g0" �� �.� p%F H���     )-�E? H�� /�@

Glomus�" (&��) Schubler et al. 2002(.  �Rq� �RS

       )����	 �$��� - =8aV�  	6� g0"f��c   /�@�6C8"   TEa# M�

          �Q�� /��-��B 	�Y1c� �	 �13�M>@ r6# H�� !' �$� �15_"

�" (%B)Abbot & Robson 1991.(  

    f��c �d�  6"��8� /	��� 4�a8aV�      /-� M��6E.8" /�E@

     �E$� )(E& o�E<#� �@�E8? /�@�?��>8�)Varma 2008 .(

�$���          13E�M>@ K"�6S H�� s��-� 	�6" �	 )(& o�<#� /�@� 

  ��	6��>#  �@�8? K*#� /�@   m�q6YZ 	6��>#  � /�E@ E�!� E@�?� 

     !� �0#I �8>@�  (& H&-� US�� �3�M>@  �6%S /�@ 	6��E># 

    �$� )(& �0#I ����(" �	 .  ,�E_" /���     4�Eb2�N" t��E1#

 ���C>@ - K�-�1$�(Stroble et al. 1981) ��#   )(%@	

 !EEEE� )	6EEEE2I /6EEEER@  �EEEE1Z�	 (EEEE&� T��MEEEE��  

M. incognitaf��EEEc -	 �6uEEEL �	  Gigaspora 

margarita - Glomus etunicatum s���EEEEE& �	 

!#��R?      (@�& �� !3��a" �	 /� �$� )	6� .    )�E8? (&� T��M��

 4��3Z T@�B -  �1B	6��>#�  E�!� E@�?� M. incognita 

M8#     �6uEL KE82	 !�      M��6EC8" f��EcGlomus     �E$� )	6E� 

(Saleh and Sikora 1988).    ���E.>@ - oM��EF  T@�EB 

 �8b>F	6��># M. incognita" �	  �6��f��c �6uL !�  

 (EEE#	�	 �53EEE# M��6EEEC8"(Jaizme et al. 1997). 
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��v  

   ���C>@ - ���@            M��6EC8" f��Ec !E#6? !E$ �d� �$��� �� 

G.intraradices+ G. mosseae- G. aggregatum  �	

 ,�1%B 	6��E>#  �@�E8? �E������ M. incognita   �(5E& �	 

   !#��R? s���& �	 (8Q$       - �?	62I T@�B !B (#	�	  ��# /�

3Z 4��	6��>#  +,�E? 	�(Eb� T@�B =��X ��    )	6E� 	�(Eb�  

 �EE$� )	6EE� w�EEZ �	 o-	 HEE$ 	��6EE# �EE8b>F - gEE��  

(Habte et al. 1999) .  f��EEc KEE��a1" sEE��-� !EEb2�N"

 �O6CEE$6��I M��6EEC8"Glomus coronatum !�6EE$ - 

/��EEEE>8��8J/�� F0162 Fusarium oxysporum �	 

 ,�EE1%B	6��EE># M. incognita!EEF6? )�EE8? �	  �EE*#��

 ��#       f��Ec s$6� )�8? (&� G��V� )(%@	      - �6'�E" /�E@

      sE$6� �?	6E2I T@�B 	6��E># �  E�!� E@�?�     �E$� )	6E� 

)Diedhiou et al. 2003 .(  - �Q3E� [�F +(&� T��M��

 !F6? 	�.R>S   gE@ - �*#��         �	 ,�E? 	�(Eb� T@�EB H8E%]

�"  �EE@�8?EE�!EE#�� �EE� )(EE& 	6��EE>#� EE�!�EE@�?� f��EEc - 

Glomus   >8� !� �53# !��" /�@��    �� )(& �#�	6��>#  -(E�  

    de� !� M��6.8" f��c �6uL8       �53E# M��6EC8" f��c �5_" �

�$� )(& )	�	 .(Shreenivas et al. 2006)   

� ���EE.>@ - �EE'��EE"�I �EE� T A�EE@!EE#��R? �8deEE� /�  

 f��Ec  /�E@    �O6CE$6��I M��6EC8"Glomus mosseae  -

Gigaspora margarita ��   �EE8_C� - (EE&� T@�EEB �	

 	6��E># M. incognita  gE@ -     )�E8? (E&� T��ME�� H8E%]

!F6?            �E8_C� - (E&� - ,�? 	�(b� T@�B - �*#�� 	6��E># 

 (%13#�	 �di" )(Zaki et al. 2007 . f��c �� 4����"�I �	

 �O6C$6��I M��6C8"G. intraradices M813>@ f��c -  

Paecilomyces lilacinus  ,�EE1%B �EE0F	6��EE>#M. 

incognita  F6?�	!!� �0���" t��1# M8# �*#��  )("I �$	

 �$�)Rumbos et al. 2009 .( 	6F-  �."� �$��� ��EdI 

           �E� �O6.E$6��I M��6.8" f��c !#6? -	 H8� K��a1" 	6��E># 

��!�@�?�     �-�� �*#6*] - ��dI     /��E>8� /-� �E0#I   �E���

	6��>#   - �   !F6? 4��3Z T@�B �       �REq� x�(E@� �� �*#��

 =8aV� H��(%13@.  
  

�����%� q  
 r� - /,�" /�3- � �,���K��(-��./0,� �	%
  

      P8aR� !��" !80� �6y%" !� 	6��E>#    - z�EZ !E#6># /	�(Eb� +

    !F6? )	62I r��M" �� !���  �*#��  �1E$�   �0QEq� -  ��E0] 

,�EEV" - /��EE81�� {EE>F (EE�	�? /�-I . �EE� )�*�EE��"�I �	

 !��� )(@��"          |E� +}6.E$-�.8" ��� �	 )(& !13& /�@

 g�� )	6�   ,�? �� ���@        - �E8_.� �E0F - [��1#� !��� /�@

     ~2�EZ �8b>F !80� 	6��E>#     !�E�� �E.�	M# �	    /�@��E#

!F6?  �*#��� �� ��*�-� ��3L gc� �?�� �) Rutgers (

  (#(& )	�	 ���c. 	6��>#   )	6� )(%%'(826� )	�" /�@    gE�� /�@

,�? ��  �6$ �� �6'�"  /�01#� �� ���$�%& �0F - ���Z �@

  ��� �0#I  (�  (�	�? !80�  .      4(" !� )(& P8aR� /�@��#�� 

      !#��R? (S�3" s���& �	 �-�)  /�"	Dv  �1#�$ !F�	 	��? (

A���    �E8_.�  	6��E>#    (#(E& /��(E0*# .       �	  �E@�8? HE�� �� 

    (& )	�Q1$� M8# /(b� /�@�8_.� .     (� /�01#� ��	6��>#  /�E@

          /�01#� �26.8�6' !.5& /6*2� - !80� ��� m�	(<" �2�� )	�"

 EE0F  (EE�    �EE��? ���EEc �EE$��� 	�6EE" ���EE$�%& �  

Taylor & Netscher 1974)( .  4�YEE��" ���EE$ ��

����   ���� - �$�%&   )	�" H�� �<%$      4�YE��" M8# - �@

       o-	 HE$  �	��6# �	 �6'�"(J2)       ���E$�%& KE8>.� /��E� 

(�	�? )	�Q1$�.  

  

���� r� - /,�" /�3- �'(E�(��* +,�(E�" ��	  

f��EEc !EE#6? -	 �� =EE8aV� HEE�� �	�O6CEE$6��I M��6EEC8"    
(Nicol. & Gerd) Gerdemann Glomus mosseae  

& Trapp  -Glomus intraradices Shenck & Smith 

)   !8"-�� )�*�#�	 �� ���(@� ( (�	�? )	�Q1$� .  !��" !80� �0F 
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f��EEc P8EEaR��EE@/ !EER� �#�(EER? ��EE' �-� �� �6B�EE"   

(Trap Culture)   (8QE$�(5& �� )	�Q1E$� �� )Trifolium 

subterraneum (!EE� ?  �6EE%SEE8!EER� )�  (EE& )	�Q1EE$� 

(Roserwarne et al. 1997) . �(EE1�� !EE' ;EE8��� H�(EE�

    @ �� )(& �#6QS(n /�@���8�RB6��   g�($ ��� % /��<�

   4(" !�D   G1�� �	 !a8c	          ��E' [6EX�"  -�1E$ /�E@

(#(EE& .    !EE� �6'�EE" /�@��EE� +�(EE%� �� (EEb� �-� -	

 �(R?        �6E.8" f��Ec P8aR� !��" /-�L /�@     !E� ~2�EZ M�

  �53#9� %      �8_.� �0F - Ka1%"  -�1$ !$�" �	   4(" !�

� !EE#��R? [6EERN" s���EE& �	 )�EE"  ) /�EE"	Dv !EEF�	 

�1#�$      �E�6X� - 	��?�� (%   (#(E& /��(E0*# .    HE�� �EX

  ,6RV" �� 4("       (E%R?6@ �Q3E�  -(E� KE>." ����J /�@

),6RV" 4��18# +g83RB 4��18#  E$�1�8+g  4�Q26E$ %" E8M�+g  

Fe EDTA - q�%S� -�.8"(  )	�Q1E$�  �@�8? !��h� �0F 

  (&)       + ���E.>@ - TE#�	 ���n����� .(     �E&�	�� �� KE5c

              !E� f��Ec |E��V� /��E� T%� 	�<�� �6y%" !� +P8aR� !��"

  T�� +�1�8� �����6�$�          - {ENc  �E@�8? M5$ - ���6@ /�@

 �(R?          (#(& /��(0*# |�Z s���& �	 )�" |� 4(" !� �@

)Menge et al. 1984 .( %" !E� >X� �6Ey8   `6ERZ ��  �E%

f��c   %RB - �@8  !���  (& )M  �#� +�@"I8M/ � �!�    o�E<#� �E@

)Phillips & Hayman 1970 ($��� -�  ��6.E$-�.8" 

 o�(EE#� )(@��EE" �EE0F�EE@/f��EEc WEER1�"  )�-� +,6EEC

  �6�$� - ,6C$6��I ( ���? 4�6q .g@    	�-I�� /��� H8%]

     ��E$�(F +�6�E$� (826�  �M8"/        6�E13& �-� !E� �6�E$� 

6�   �1#�$ - G2� s$�     �-�B6$ ,6RV" �	 �6Qvv %  (& o�<#�

)Jenkins 1964.(  

  

��%�� ��&*  ���� ��� !"  �C	� " � �(CE,   � �'(EC�(��* +

�(-��.� ,/0	%
�/�(
 �� 1.%2�  

  $��� �6y%" !�� ��dI  f��Ec    " /�E@8 �6EC�    �E8b>F /-� M

	6��># � �!� @�?�      !F6? /-�  I 4��3Z  �M8" -    �E*#��

   �� ����"�I� >8�    - ���  !� ���.�      ;2�c �	 K��61'�� 4�6q

    (& o�<#� ��	�Y� m̂ "�' k�X .       �E� M��6E.8" f��c �61B��� 

 PN$) ]��Ec !#6? +M��6.8" f��c  -(�� G. mosseae  -

 ]��EEc !EE#6?� G. intraradices ( �61B�EE� -	6��EE># 

��!� @�?�) M. javanica ( ��D  PN$)   - �QEq �E8b>F

����       o�?6ER8' �	 	��6E# - g��  ? �13E�  E8)� (  /�E@�61'��

     (#	6� T��"�I H�� �	 �$��� 	�6" .  !F6? ��� �(1��  �E*#��

           (E�	�? ��E'  -�1E$ !$�"  -�	 4^� gc�)   ,6ERV" ��

   "e� /��� (%R?6@ ����J8    (& )	�Q1$� ����J 	�6" H .(  p�E$

   �Z�6%.� /�@��#�    �(R? !� �?��      |� 	-(L /-�L /�@

      (�	�? Ka1%"  -�1$ !$�" 6R8' g8# - .9� %   /�E@��>8� �13�

 f��c /-�L          P8EaR� !E��" �� M��6E.8" /�@)Dv�D�  �6�E$�   

o�EE? �EE@ �	 (�EE" K8.�EE� 	�	 .�EE&�? �� pEE� � !EE1Q@   

 >X� -8  %RB ��  �%8$�M8 �  6�!�      b>F +f��Ec sE$6� �E@ E8 �

����         o-	 HE$ 	��6E# - g��  	6��E>#       !��En� �E@��>8� !E� 

 (�	�?)Hussey & Barker 1973 .(  

 �(R?   !#��R? �	 �@    /�"	 �	 ��   1#�E$ !F�	 �   - 	��E?

  ��6X��� %   4(" !���   (#(& /��(0*# �-�  .  H8"e� /���

 ��J 	�6"�         ����EJ ,6RV" ��  �@�8? ��8# 	�6" �) (E%R?6@ (

       �I [I �E� )��E>@ �Q3�  -(� E8��/    (E& )	�Q1E$�  .    �E��� �	

~Z�&�@/   6># - (&� / ? 8  )�)   o�(E#� r�Q��� s$61" �E@/ 

�6@��  � ,6X +�  �- +!�    - ��  o�(E#� G�Z �E@/  �6E@ ��  - 

��!� (      /6># - (&� ~Z�& -	6��>#)     ,�E? 	�(b� s$61"

     ? !��� �	 g�� )	6� -8          - gE�� )	6E� �@ �	 g�� 	�(b� +)�

      w�EZ �	 o-	 H$ 	��6# 	�(b� ( )��(E#�       |E>' !E� - /�E8?

o�#   ��M��SAS          (E%1��? ���Ec /��E"I K8RV� - !�M<� 	�6"  .

   �$��� /��� ��EdI  	6��E>#   f��Ec /-�   �E@     +ME8# M��6E.8" /

    f��c /6># - (&� /�@�1"����     	�(b�  6�>@ M��6.8" /�@

    %RB (Eq�	 - �6�$�8 E$�M8 �  6 E�      	��(#�1E$� �-� =E5X !�
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���  

)Trouvelot et al. 1986 ( o�E# |>' !� - !5$�V"   ��ME��

   RV� - !�M<� /��"I8 (& K .�a"� " !38*#�8    o�>� �	 �@��>8� H

  6"�I s$6� 4O�LLSD���? 4�6q .  

  

�!.,de>� �   
���K��, �(-��.  

         (� /�01#� �26.8�6' !.5& /6*2� )(@��" ��	6��>#   )	�E" 

   !EE#6? k�EE& �EE�  I !3EE��a" -    p%EEF WEER1�" /�EE@

Meloidogyne !EE#6? +	6��EE># M. javanica ~8��EE� 

 (& )	�	 .$���� " 8 �6CE$-�C�   � !E#6>#  E�!� �E@/   �(5E& 

o�(#� f��c WR1�" /�@ �- +�6�$� K"�& M��6.8" /�@� +,6C

@ +,6CEE$6��IEE8W�EE@/�  -�	 EE�!��/�6EE$��� - � �	 o6

!#6># �E@/    E$��� 	�6E" �   	�? )(@��E"  E�    B�EL !EB (�  �� 

%RB8$�M8 �  6�!�   _C� - �E@ E8    !E#6? ;E$�%" � �E@/  ]��Ec � 

!� �"  �6%S�aR� !8 	6� P) K.&�.(  

  

&hCC-����CC� �� %  �� �'(ECC�(��* +,�(CC)�"�
 CC� � ��

������ $A�, �(-��.� ,/0	%
�  

EE�M<�~Z�EE& p#�EE���- !   �EE@�8? /6EE># - (EE&� /�EE@

   ��# WR1�" /�@��>8�   �%b" x^1Z� )(%@	     �0#I H8� �	 ��	

	6� .~Z�& - WR1�" /�@��>8� H8� x^1Z� H�� �2-  /�@

  	65#  �3.� WR1�" .        �E%b" 	6EF- �E� !' 4�6q H�(�  ��	

           H8*#�E8" 4-�EQ� +WER1�" /�E@��>8�  �@�8? r�Q���  (&

   �"  �@�8? H8� (&��!#��   f��c �� )(&      �53E# M��6.8" /�@

   (@�& !�) M��6.8"  -(� (�%b" 	65# ��	 .  �"  �E@�8? E�! E#�� 

   �� )(&	6��>#  �1>B �� �         (@�E& �E� +(E&� H8*#�8" H)   -(E�

	6��># ( �%b" x^1Z�   (E#	�	  ��# ��	 .    f��Ec �6uEL �E2-

           �Ed� �	 (&� T@�'  �M8"  (8$� Kc�(L !� US�� M��6.8"

	6��># (�	�?  .�8"          -	 �E@ �E� )(& P8aR�  �@�8? r�Q��� H8*#

  K"�S)    - M��6.8" f��c	6��># (        (@�E& �E� !E] �?�)   -(E�

   - M��6.8"	6��># (�%b" 4-�Q�   !3E��a" �	 �2- �&�(# ��	

    �@ 	6F- ���         �E%b" 4-�EQ� +���0%� !� K"�6S H�� �� G  ��	

 (#	�	  ��# .      f��Ec �6uEL �*�	 4��5S !�     M��6E.8" /�E@

  ��3Z T@�' US��  4	6��>#  	6� )(&  .     f��Ec !#6? -	 H8�

    ��^1Z� �y# H�� ��)(�	 (�# ),-(FD .(   H>En t��E1# H��

  �1# �� �a��N"�          +!E%8"� HE�� �	 )(& o�<#� 4�a8aV� �*�	 t

 � (�i"�  " r6n6" H�      �E5_" �8deE� H��1�8� mO�>1L� !' (&��

 /-� f��EEc	6��EE># �EE$�  I g8a13EE" �EE��c� !EE� �6EE��" 
(Carling et al. 1989; Waceke et al. 2001; 

Castillo et al. 2006; Rumbos et al. 2009.(  

            /(E#-� m�E5��a� ME8# !�E�� ,6X p#����- !�M<� t��1#

      	�	  ��#  �@�8? r�Q��� 4�3��a" �� !���" .   H8*#�E8" !3��a"

     ��E# WER1�" /�@��>8� !��� ,6X     �1�E8� !bE$6� )(E%@	

   %RB /�@��>8� �	 !���8   f��c �� )(& )M /�@   �53# M��6.8" 

   	6� �*�	 /�@��>8� !�. !�  /�6X     �%b" T@�' 	6F- �� !'  ��	

      	6F- �d� �	 !��� (&�	6��>#      4-�Q� +(@�& �� !3��a" �	 

�%b"           �E� )(& ��>8�  �@�8? !��� ,6X H8� /��	 	6��E>#  �	 

 f��c �6uL          (�E# )(@��E" (@�E&  �@�8? �� M��6.8" /�@ .

!�        M��6E.8" f��c �6uL �*�	 4��5S      (E&� T@�E' {#�E"

  s$6�	6��>#   !� +	6� )(&  �6X/       �	 !�E�� ,6X H8*#�8" !B

    �" /�@��>8� �� !3��a" �	 �@��>8��!#�� �� )(& 	6��>#  -(� 

 f��c �6uL       �E%b" 4-�EQ� M��6E.8" /�@     (E#	�	  ��E# ��	

) ,-(EEF9(. )	�	 p#�EE���- !EE�M<� t��EE1#  �� KEEq�L /�EE@

)��(EE#� o�(EE#� |�EEZ - �EE�  �- /�EE8? 6EE@ /�EE@ MEE8# ���  

      	6� !c�$ - !��� ,6X �� !���" .      - ��  �- !' 4�6q H�(�

 o�(#� |�Z        EaR� �Ed� �	 ���6E@ /�@8      �E�  �E@�8? P 	6��E>#  

             �E%b" T@�E' M��6E.8" /�E@��>8� - (@�E& !E� �53# ��	  

  �EE&�	 �EEa��N" �EER5c 4�EEa8aV� t��EE1# �EE� - 	�	  ��EE#  
(Shreenivasa et al. 2006; Habte et al. 1999)   
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 ��	/   ���� /  ������ / ��� ���� :�������  

���  

 

 �E��.U$�.$ �	�B��� ���� ��	�0" (G. mosseae) s.� A$ :J "*�+�� ,/0 �C	� ��7C� )tuu× .(V :A�,  5�(CEIM :	 C�f �C	� _��� 

�,/0$� 5S : 5�(c�$AR : 5�(E�(��*AP :�(�%J$,U(  

Fig. 1. Observed fungus organs (G. mosseae) after stained of clover roots (400x). V: Vesicule, IM: Internal 

mycellium, S: Spore, AR: Arbuscule, AP: Appressorium. 
  

 �����.\[�� @�1.��" /=,� "  /�(
 ���� ��	 �1.%2 �" f!W" ��	����- ��,/.A����� �� ���   ��C	" � �(CE, +Glomus mosseae � 

intraradices  Glomus ��(-��.� ,/0	%
� Meloidogyne javanica  �	�� �$%� ��,W
 X/.�  
Table 1. Comparison mean of tomato growth indices in different treatments inoculated with mycorrhizal fungi 

(Glomus mosseae and Glomus intraradices) and root-knot nematode and control treatment (Meloidogyne 

javanica) in greenhouse conditions 

��>8� 

  

  
Treatment 

,6X !c�$ 

)�1#�$ �1"(  

  
Shoot 

length  
(cm) 

 �- �� !c�$ 

)o�?(  
 

Shoot fresh 

weight (g) 

 �- |�Z 

!c�$) o�?(  
 

Shoot dry 

weight 

(g) 

,6X !��� 

)�1#�$ �1"(  

  
Root length 

(cm) 

 �- �� !��� 

)o�?(  

  
Root fresh 

weight (g) 

 �- |�Z 

!���) o�?( 

 
Root dry 

weight 

(g) 

 

Control 39.55 
abc 19.11 

ab 1.82 
b 15.55 

abc 8.28 
b 0.82 

b 

G. mosseae 46.11 
a 23.91 

a 2.71 
a 16.44 

ab 10.62 
a 1.16 

a 

G. intraradices 43.66 
ab 21.72 

ab 2.27 
ab 18 

a 10.38 
ab 0.96 

ab 

G. mosseae+M. javanica 37.77 
bc 18.51 

ab 1.87 
b 12.77 

c 8.75 
ab 0.87 

b 

G. intraradices+ 

M. javanica 
36 

c 17.07 
b 1.79 

b 14.11 
bc 8.36 

b 0.74 
b 

M. javanica 19.77 
d 9.13 

c 0.93 
c 6.55 

d 3.72 
c 0.36 

c 

 _("A* A$ ���G!�$ ��LSD@�1.��"   rZ� �� /��0" w�%m �� ��	x %�KY" #��G- �$���" �$%)- /. @�1.��" +�. ����- %	 5�.�$�. ����.  
Values followed by the same letter are not significantly different using LSD test (P=0.01, n= 9) 
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���  

2�L�	�   !B	6��>#   f��c �6uL �	        I �E� +M��6E.8" /�@   !EB

    o�(#� |�Z  �- T@�' US��         HE�� �E2- +(E& ���6@ /�@

T@�'    �%b" /��"I �y# ��     	6E5# ��	)   ,-(EF�(.     (E%] �E@

�1#� Z�� t�   4�b2�N"          �Ed� �	 !�E�� )���  �- T��M�� (�i"

  !R>L	6��># � �!�@�?� !�    C�E� K82	8       �E$� )	6E� ,�E? K

(Oyekanmi et al. 2007)2- �� �	 � E$��� H� !E�  2	 E8 K

��H         �E" K8.�E� !$�" �� !��� �13� !B       ����EJ 	�6E" - 	�	

!�  )�-	 4�6q      �E" !��n�  I !� /�     !ER>L +(E& 	6��E>#  !E� 

��    !��� 	��� ;���� US�� !�    �E%b" T@�E' -    I  �- ��	

  ? !� �53#8   " - (@�&  �@�8 �6EC��M��  (E& .%RB E8    (E& )M

�� ? !�8  f��c ��  �@�  " /�@8�6C�       ;E���� T@�E' UES�� M

   s$6� !���	6��>#  !� (&  �6X/        !�E�� ��  �- (%] �@ !B

 /�EE@��>8� �		6��EE>#   �� �EE1>' +M��6EE.8" f��EEc )��EE>@ 

        H�� �2- 	6� ���0%� !� M��6.8" /�@��>8� �%b" x^1Z�  ��	

	65# .H8*#�8"    de� !� �6��" /�@8       4-�EQ� M8# f��c !#6? -	 �

�%b"    (E#	�(#  ��# /��	 .           �	 z(E#� 4-�EQ� �E� t��E1# HE��  

      M8# !��� |�Z  �- 	�6" (& )(�	 .       !E' x^1EZ� HE�� ��

 !EE#6? �EE� ��EE>8� �	 !�EE�� |�EEZ  �- H8*#�EE8" 4-�EEQ�  

G. mosseae   (@�E& ��)  M��6E.8"  -(E� ( �E%b" �	 	6E� � .

!�              �Eq�%S [�EF  	�E� O�E� �� M��6.8" f��c �*�	 4��5S

              !�E�� |�EZ  �- T��ME�� UES�� +�1�E8� (&� - ����J  

	6EE� )(EE& .	��	 �EEa��N" �EER5c 4�EEa8aV� �EE� t��EE1# HEE��  

(Suresh et al. 1985).  

  

���CCCC� %CCCC&$ �CCCC	�" ��(CCCCE, +G. mosseae-   

G. intraradices 
�(?* ;	�8 ���
 �/�(
 �� C1.%2� 

(?* /� ���(-��.  

  f��c �8de� �$���    ~Z�& �� M��6C8" /�@     /6># - (&� /�@

	6��>#)             +gE�� )	6E� �@ �	 g�� 	�(b� +g�� )	6� +,�? 	�(b�

       o-	 HE$ 	��6# 	�(b� - K_"(826� �61'�� (  ��E#     �diE" )(E%@	

  f��c �6uL  	6�    ~Z�& �� M��6.8" /�@   	6E� �6'�E" /�@ .

      ��� �	 ,�? 	�(b� s$61" 4�6q H�(�   ���M��6C8"  �@�8? !

   �� )��>@	6��>#     �"  �@�8? �� !3��a" �	 �! #��     �E� )(&  	6��E># 

 �%b" 4-�Q�  	�	  ��# /��	 .          HE�� �� f��Ec !E#6? -	 H8� �2-

  �%b" 4-�Q� �y#   (�# )(@��" /��	 .      4�(@��E" �E� t��1# H��

  G5#6E& - ��6C8$-   ME8# 6E1#^8�I   ���EC>@ - (Sikora & 

Schoenbeck 1975; Atilanto 1981)  �E&�	 �Ea��N"  .

            �	 gE�� 	�(b� - g�� )	6� �@ �	 g�� 	�(b� H8*#�8" !3��a"

             /-� �E8Z� 4�Ea8aV� �� !' 	�	  ��# �0���" t��1# M8# ��>8�

g@ �*�	  �@�8?  �&�	 �#�6Z(Zhang & Christie 2008; 

Mahaveer et al. 1994; Sundarabu et al. 1993) .

    o-	 HEE$ 	��6EE# �EE8b>F sEE$61"  /�EE@��>8� �13EE� �	

    �� )��>@ ���M��6C8"	6��>#         M��6E.8"  -(E� /�E@��>8� �� M8# 

�%b" x^1Z� (#	�	  ��# ��	) ,-(FD(.  
  

 %&$�(-��.� ,/0 	%
� ���� ��� " ��	��(E,+  

     ~Z�E& KE8RV� - !�M<�        f��Ec /6E># - (E&� /�E@   /�E@

    !� WR1�" /�@��>8� �	 M��6.8"    ��E# �R'�6X     �8deE� �(E%@	

�6uEEL gEE' 	6��EE>#� EE�!�EE@�?� �EE8Q8' - �EE8>' /-� 

    	6� M��6.8" - )�8? �13�M>@ .         	�(Eb� !E] �E?� !B /6V# !�

   � ��� �	 �6�$��            �E@�8? !E� �53E# ���M��6E.8"  �E@�8? !�

�"�!#��      - f��c �� )(& 	6��>#          x^1EZ� HE�� �E"� 	6E� �1�8� 

     �%b" /��"I �y# �� - w(#� 	65# ��	 .     �6uEL �*�	 4��5S !�

	6��># �B   !yL^" K��c T@        f��Ec �6�E$� 	�(Eb� �	 /�   /�E@

 	�EEE.# 	�EEE<�� M��6EEEC8" .�%��EEE&    ���EEE.>@ - �EEE$�-

)Shreenivasa et al. 2006 (   KE��a1" 4��Ed� !b2�N" �	 M8#

	6��># � �!�@�?�  f��c -       !1��? �0���" !<81# M��6.8" /�@

(#	6� .  t��1#!�  )("I �$	    %RB (q�	 !3��a" �� 8  !���  68$�M

 ? -	 sE$6� !E#6 G. mosseae - G. intraradices    ��E#

 I 	6EEF- �EE� 	�	 %RB  �MEE8" !EEB8? �	 !�EE��  68EE$�M8  �EE@�  
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 ����z.  �(�. � ��� \[�� @�1.��" /=,� "�(-��./0,�  �	%
)Meloidogyne javanica ( /C�(
 ��  �C1.%2  �" ��C	 C,/ C.A�  � ��C� 

�",/ .A��� ��0. ����  ��	 "��(E, +) Glomus mosseae �intraradices Glomus ( $%� ��,/.�W
 X  
Table 2. Comparison mean of gowth and developmental parameters of root- knot nematode (Meloidogyne 

javanica) on tomatoes inoculated and non-inoculated with mycorrhizal fungi (Glomus mosseae and Glomus 

intraradices)  in greenhouse conditions 

�8��>  
Treatment 

 

 �	 ,�? 	�(b�

�� o�? G�!�  
No. gall/1 

gr root 

 �	 g�� 	�(b�

�� o�? G�!�  
No. eggs 

mass/1gr 

root 

 �	 g�� 	�(b�

g�� )	6� KZ�	  
No. eggs/egg 

mass 

 H$ -�O 	�(b�D 

 �	���w�Z o�?   
No. J2 n/100gr 

soil 

26� ~Z�&8K_" (  
Reproductive 

factor (RF) 

M. javanica   58.66 
a 57.66 

a 251.33 
a 257.56 

a 13.12 
a 

 G. mosseae+ 
M.javanica  

30.88 
b 30.88 

b 191.44 
b 164 

b 12.47 
a 

 G. intraradices+  
M. javanica  

39.33 
b 39.33 

b 175.44 
b 158 

b 10.09 
a 

RF :!� ���0# �8b>F �53#�8b>F  !82-� 	6��>#         
Pi

Pf
Rf =  

  6"�I �� )	�Q1$� ��LSDH8*#�8"   PN$ �	 !���" x-�L �� /�@9 %�%b" 4-�Q� ��	/�" ���.� !# H8*#�8" M8# ��>8� �@ +(#��(# (&��.  
Values followed by the same letter are not significantly different using LSD test (P=0.01, n= 9) 

  

 �����. .��"K8 _$+�" � k�[ �� �(c�$ �$�Y- @�1����� X�(- /0,� _(��$+ /�(
 �� +,�(E�" ��	 �1.%2 /,�" ��	  /C,�" � ��C� �.A  �C.A

 �� ��0.�(-��.� ,/0	%
� )Meloidogyne javanica (/.�W
 X,$%� ��  
Table 3. Mean of spore numbers in soil and rate of root colonization by mycorrhizal fungi in tomatoes inoculated 

and non-inoculated with root- knot nematode (Meloidogyne javanica ) in greenhouse conditions 

  6"�I �� )	�Q1$� ��LSDH8*#�8"   PN$ �	 !���" x-�L �� /�@9 %�%b" 4-�Q� ��	A�" ���.� !# H8*#�8" M8# ��>8� �@ +(#��(# (&��.  
Values followed by the same letter are not significantly different using LSD test (P=0.01, n= 9) 

  

�M��6.8"� �" ��!#��    �� )(&  	6��E>#      J  �E@�8? �� �E1>'  E8 �

   �� )	62I	6��>#     �%b" 4-�Q� H�� �2- 	6�    	6E5# ��	 .   -	 H8E�

       %b" 4-�Q� �y# H�� �� M8# f��c !#6?� ��	/     (�E# )(@��E" 

)  ,-(F�(.   ��   2�b� )6V# !� !F6�8  �	6��>#     - f��c -  ��EdI 

     ? �� ��5��� �	 �0#I K��a1" E8         � �� KEq�L t��E1# ME8# - )�  HE�

  T��E"�I t��E1# - �$���  A�E@  !���E" (Bagyaraj et al.   
  

1979; Stroble et al. 1981; Siddiqui and   
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No. spore/100gr soil 

%RB (q�	8$�M8 6 

  

)%(  Colonization 

G. mosseae 229.88 
a 69.33 

a 

G. mosseae+M. javanica 204.88 
a 58 

ab 

G. intraradices 214.22 
a 66.55 

ab 

G. intraradices+M. javanica 192 
a 55.22 

b 
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(Pozo et al. 1999; Ruiz et al. 1999; Salzer et al. 2000) .
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