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Some plant parasitic nematodes ( Criconematoidea and Longidoridae) in Kerman province 

orchards 
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��7G N2,�'� �� >* �>! �   >, �7��� M�N!� ���� >! � $�� !�% Longidoridae '  >! � 74�
&�� �� $�� !�% Criconematoidea�,�23 ���3  .� ��
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>! � ���Thorne 1943  Cacopaurus pestis '  Loof 1983  Longidorus orientalis! 
��� X�P'� 
 Q
� :��X� )���* )�+,� �� �����! 3  .  

$^�'$^�'$^�'$^�'    ������������* * * * 



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



������������ �)���* � �)���* � �)���* � �)���* � �)���� �)���� �)���� �)����Criconematoidea����Trophotylenchulus  � � � �
Longidoridae        

  
>��L�>��L�>��L�>��L�        
  �	! ����� $�� !�%  Longidoridae"#!� �0 ' ����% ��� �2+K� )���
� >4�� ^�� .Q�� 
� ��	! �+	

� /
! ' `� �� ��!. $���!� ' $� � �2� ��
K� ��)>! � �b�� ��  ���Xiphinema ( ��

 $���'� �� d
� �+	

�)>! � �� �%�� ��  ���Paralongidorus (� �
e+�7, . I2�Longidorus 
I2� ' �Tf )���
� >4�� �� �+4
� >��4� ����� >�;e�  >Z
P�g �� ��22Y Xiphinema  ����

>4�� �� �+4
� >�;e�7,� $�3 �����, �� < )���
� (Hunt 1993) .  
  �bf��!�%&��  $�� Criconematoidea� ���1�� "#!� �
���� h��@*� �)�����+,� � - 7� ' 

 ' $� � �2�? >�
�bf� �� �� $�� !�% Tylenchulidae%�� ' ��bf� �� � $�� !�% 
Paratylenchidae - �, ��� * >513 ' 
P 5�). �,  �3� �� 7,� >+��� .�bf� ���� � Q

&�� 53 '� $�� !�%�K2� �� /4< >� ���! �� ��� Q+�� "
i� j� k >� �  Q
2l	� ��� %
%�� ' ���!��+,� �-�� ��'�& �� � ' 7����� ���+,� �i� 7
� >+�� "� �23�� .�bf��� � Q

X*�% $�� !�%&���$��� ' $� �  ��1�� "#!� ��'�& m?� ' ������% ' �� �>4� �  ' �23��
%�� ����!�$��� ��  ��� Tylenchulidae%�� "#!� 7,� Q5	� ��23�� Q*�,  (Siddiqi 2000). 

  )� 2f >� )���* )�+,��5�mn- ��  ���'�4* ���� o Ki� � 4* � � 3 . p�iP >�
(�� :�+K� �� �� F+G� q��X� ' ��2l	� ' )�+,� Q
�X�� � =2� >� Q�� d
 ��5	f )�X

�A �� j& Wi��3�! j���K% d��* H�� "�� f �� 
��	� �XLi�
�� �� ���L
�,�23 >2�� 
� ��	!���� "#!� 
���� � 7,� >+��� j� k )�+,� Q)�2
Kg  � 0�88���4!��� �� ��4�� 
�rr�f ��N�� � �rrC .(�+2��Q
�� 7�,' >� >� � ��   s�!� j�L
Li� ' ���'�4Y ���

���� >���� j�L
Li� Q�� 7,� M�& >2
�� Q�� �� $�3 M�N!�.  � ��� >� t ��� u��+! dG� Q
 $�� !�%&�� ��bf�Criconematoidea $�� !�% ' Longidoridae�� >V���  ����.  
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��W+%� j�	*��W+%� j�	*��W+%� j�	*��W+%� j�	*���� >�  >�  >�  >� Q+� �� >+�� ��*Q+� �� >+�� ��*Q+� �� >+�� ��*Q+� �� >+�� ��*::::        
GR= >� ���� >Lg �� �, >k�� �+�'�Z
� xEP=      �� �, Q
� >k�� 71K!���� ;T2�y�i3�� 

�k�� mKg�� )�� B A >� xSEP     =���� ;T2� �� �, Q
� >k��y�i3�� � >�+�'�Z
� xBW    
 = = = =,�2� >!�'� "i� �� )�� z�f�� >� 
 x�+�'�5ABW    =J�G� "i� �� )�� z�f �  >

�+�'�Z
�x St=  �+�'�Z
� >� 7��+,� B A xVL = )�� ���+!� �� $��� �,�2� >!�'� Q
� >k�� 
 'VB = �,�2� >!�'� >
g�! �� )�� z�f.  
 

,��� :'�,��� :'�,��� :'�,��� :'�����        
  B�, �A  �����y�C ����� h��	� �8� H	f �� >4�� ' D�% >! 	! �r �� �r ���+	
+!�, 

 )�+%�� ��(�� ���E	� ����W� j� k >� )���* )�+,�  '.����� �� .>! 	! ��� �� >� t ��� 
 ' t G� /� �� "i� �� �� B Wi�� >! 	! U�* U
��� �k� >! 	! )� 2f >� ). �� � 

��� o�G+!�� �� ' $��* U
+,{0 >K
5�� ��3 >+G .>! 	! ���. >� ��� )��� �� ' "L+2� $�#4
 )'�� �,������� �� B�lG�+!�, >��� ���< �1��L� 
����#! ���#���� �� . 4+K3� D�% 
 J��G+,� '� ��	!��� ).  :'� >�52�
X2) Jenkins 1964 ( ' M�N!�� ��	!J��G+,� ��� $�3 

��� :'� H1A� >K)De Grisse 1969(�3 $��� B�L+!� Q��K
� >� ' 71
@� � . �� IS,
� ��	!���5T� >� "k�g 
M& I2� U � ��
S5,'�5�	V�� ��� 
� �� $��T+,� �� ' >
 | 5,'�5

 !��,�� >P P >� X�N� 
k W% p�iP �� /
� j��7G ,�23�� ' �7G N2,�,��� �� � � 
�2+��� ���- .� ��	!���$���!�  * ' E��2� �� $��T+,� �� $�3 ��
�
�����,�23 �� �� >Y >A ��� 
). >� Q+� �,�23 �7,� $�3 $��3� �����!����� >! � Q

�� '  .        

        
+!+!+!+!



>N>N>N>N        

 ����Li� Q
>! � H ��� Longidorus africanus  �L. orientalis ' Xiphinema index �� 
 $�� !�%Longidoridae>! � � ��� Cacopaurus pestis  �Criconema mutabile�  

Criconemoides informis �Hemicriconemoides mangiferae �Mesocriconema xenoplex �
Paratylenchus coronatus �P. nainianus ' Trophotylenchulus asoensis $�� !�% &�� �� 

Criconematoidea�,�23 ����� �� .� ��
>! � )� ����,�23 �� I2� $�3 Trophotylenchulus ' 
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>! �T. asoensis ����P'� 
� �� ��� Q�>! � ' )��  ���C. pestis ' L. orientalis ����P'� 
 �� ��� Q
� :��X� )���* )�+,�� �! 3.  �� $��	� >P�L� Q�� ��>! � "��Y ~�3  ���T. asoensis '  

C. pestis ' L. orientalis ��+� ����>! �  ����� �� h{1- >* �$�3 $��� ~�3 )��  >V��� X
! �!�
�� ���� .  

���� ( ( ( ( >! � >! � >! � >! �Longidorus africanus Merny, 1966 

) B'���(  
 >+K0 >4�� ���A� s�% �� )���� �� ��� Q
P'� ���� >! � Q��))�N2K�� ( ��!� '))��1�� (

 ����� :��X�)��'��� ' ��
% �8�� .(� �� IS,� >+K0 >4) )�*��� ' )�N2K����X (
E	� �'.� �3 $��� ~�3 ' )�����% ' 
�� �rrC .(� ����	� >�P�n� Q
+�� ���A� �� � >4

E	� U�����3 �� >+K0 �'.�* �� $��T+,� �� ' 
�����,�23 ��I2�   
Longidorus (Chen et al. 1997, Loof & Chen 1999)2l	� �
 �2!�� ���
k W% >� >� � �� Q

 �
T�. "Z3 ' )�� >� 71K! �, 7
��' �)�� B A �J�� "Z3Longidorus africanus 
�3 $��� O
G4� .���	� Q
 >! � �k� ~�3 �� 7(Merny 1966)� ' ���	� �#
7 ��� 
� �� $�3 :��X���L� )�����#! $���4� �!��2< �{+%� ' >K��.  

���� ( ( ( ( � � � � >! >! >! >! Longidorus orientalis Loof, 1983        
) B'��� "53 x�(  

j�WG4�j�WG4�j�WG4�j�WG4�        
$���:1@� �� ��� )�� 
�'�g �� �7� 	53 7	K- ���	% 
� $�� b�� �� ' � 3� �� 

�	�
7 0��� j� k >� ��
l�� �� � .� �) "Z3� �E .(� �� )��
>!� +,� � % B A �+4 �� 
g�! �� )�� z�f ' $� � "53
 �,�2� >!�'� >�/�y�/�g�! �� )�� z�f ����� 
 J�G� >

�� �3�� .� * 7��G�
 � 7	K- �� ��+�'�Z
� >, )�� �,' �� B 5�� ���< )��� 
g�! �� ��+�'�Z
�
g�! �� ' �+�'�Z
� d3 M� >
��+!� >�� M� 8y�� �� ). �� ' $� � �+�'�Z
� 

&����% >�� * 
g�! �� ' 7,� OG4� B 5
��+!� >�& �L� M� �%�� >�G� 
7,� $�3 / .
3
� �n, z�f ����� Q�L��h�1'� �� ' 6 Ki��! ��'�g �� M� � �� ' $� � $���4� "��- 

f��3 j� k >� �N!.�� � $��� �! 3 .�L��h�11!�� ;T2� >! �g�! �� 
�� >� ��Cy�r;T2�  �� 
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� >k��
��+!� Q��� �,�2� >!�'� ' � ��ry�C� ;T2� 
,�2� >!�'� Q�;T2� �� '� ' J�G� '  
'� �� /�� �� � � � ;��2� "* ����� ' >+3�� � �' M� � U )�� ��A�L��h�1 �rr ��f 

�� �3�� .�0 7	K- �� � � � ;��2���� >���+�� dG� �� ��	=2� �+1K! j� k >� M +*'�0 � 
��.� d�>+�� �!� .�+,� +!'���� "
S
7,� $��, � � +!'�� ' �I2� U . z�f >� ��� �,�y�r 

� �� ' �+�'�Z
��	+� )�� �� >! � ����� >	�7,� X .T�.
'�K� o P '� �� �����L� >* � '� h�1
��� >Lg �� �, >k�� M ,�$��� ��W+%� � % >� ��  P' ��!���� �T�. >l
� ��	! $�� � 3 .

�� o�1g� B A >� �rCy���7,� �+�'�Z
�  .>+K� Q+��� ���- "i�  ��� �i3�� ��? ���
� >� ��!. ���N� :X�� "i� ' ��� j� k >� �k�� mKg�� ��� B A >� 71K! ��� ���N

�� �3��:  
 SO = 75-83.6,    DN = 38.5-42.5, DO = 11-17.3, LSV = 59-66.3, RSV = 58-66 

1Wf >Lg '������ � �'  :�5�K� ��!. �� 
��� �����+�� 7	K- �� ��2� ' $� � U��0 � >
1Wf >Lg ' 7,� >+��� ���- � � +!'����� Q�0 M'�  ' $� � �r �� �C >Lg �� I0 �+�'�Z
� 

 7,� >+��� ���- B'�)"Z3� �C ' D .(n+K� ' ��X� h�+1K! $�'� ' ��� Q
� >l���
� "53 
�� �3�� .��f ��53� B A >� �,�2� >!�'� �C�L� )^�' 7��G� ' �+�'�Z
� � $���!� >� h�1

7,� )�� z�f FW! .�� >P P�,�2� �$�3 $�
4Y )�� ��A '� >� #+4��� ����� ' � 
�� �23�� .? /g�
�	+� ��7,� M�S,� )'�� ' X .K� `	G� � 1f ���N� B A
e+� ��
��� >* �� 

��X� dG� >��� "W+� /G� B , �� � � 3 .% M�
�! �$�� * 
'�* >	��%�� B Z
� Y >Y  
���� � �' ��� "
0�0 7T� '� Q
2l	� �7,� $�3 /
G� M� ���+!� : >	
! ' �+40 >	
!

�	53.  
�!�!�!�! :�4! $���4�.  
        

�i��i��i��i�        
I2� ���,�23 ����
* �� $��T+,� �� (Chen et al. 1997, Loof & Chen 1999)  

Longidorus >! � �k� ~�3 �� >K��L� X
! '  )Loof 1983( �� ��	! �>�P�n� �� � L. orientalis 
�3 $��� O
G4�. 
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 B'���y W% 7G�� j�
k �N2,>! �   ��� Xiphinema index �Longidorus africanus ' 

L. orientalis  )���Y )�+,� ��)� �� $���!�>�+�'�Z
� (  
Table 1. Morphometric characters of Xiphinema index, Longidorus africanus & L orientalis 

from Kerman Province (measurements in µm) 

 

 X. index  L. africanus  L. orientalis 

Origin 
Characters 

Zar& (Kerman)  Shahr Babak (Kerman)  Kerman Province 
Saudi Arabia 
(Loof 1983) 

Iraq 
(Loof 1983) 

n 7  8  8 10 6 

L 3246 ± 85 (3368-3538)  3516 ± 398 (2936-4249)  
5614 ± 852 (4541-

6640) 4040-5030 4240-6120 

a 60.6 ± 7.3 (56-69)  86 ± 8.2 (68.3-94)  97.2 ± 11 (79-114.5) 82-105 79-114 

b 7.2 ± 0.5 (6.6-7.5)  10.1 ± 0.8 (8.3-10.9)  12.8 ± 1.6 (10.8-15.7) 9.3-13.5 9.9-12.5 

c 81.7 ± 7.1 (76.7-89.8)  80.9 ± 7.2 (70-91.6)  190 ± 20.5 (144-209) 150-183 141-192 

c´ 1.1 ± 0.1 (1.1-1.2)  1.7 ± 0.1 (1.5-1.8)  0.8 ± 0.1 (0.7-0.9) 0.7-0.9 0.7-0.9 

V 41.4 ± 1.2 (40.6-42.8)  48.3 ± 2 (43.7-50)  52 ± 2.6 (48-56) 45-54 48-54 

Odontostyle 127.5 ± 3 (128-133)  76.8 ± 2 (73-80)  104.3 ± 4 (97-111) 99-104 96-113 

Odontophore 79.1 ± 2.6 (78-83)  37 ± 2.9 (34-40)  45.6 ± 5.4 (37-52) 59-78 56-62 

Stylet 206.6 ± 4.3 (207-215)  113.6 ± 4 (107-118)  149.7 ± 6 (142-161) 163-182 153-171 

GR 110.7 ± 10.4 (99-119)  28.5 ± 0.7 (27-29)  33.4 ± 0.7 (32-34) 27-33 30-32 

Oesophagus 471 ± 37.6 (448-523)  348 ± 33.8 (303-407)  438 ± 33.7 (394-500) - - 

Head-Vulva 1399 ± 26.5 (1400-1450)  1698 ± 208 (1441-2068)  
2903 ± 428 (2325-

3490) - - 

Vagina 

length 22.8 ± 1.1 (22.5-24)  18.3 ± 1.7 (16-20)  23.5 ± 1.4 (22-25) - - 

Body 

diameter at 

lip region 
13.8 ± 1.8 (12.5-16)  11.4 ± 0.8 (10.5-13.0)  9 ± 0.9 (8-10) 10-11 - 

Body 

diameter at 

mid body 
52.8 ± 6.6 (50-62.5)  18.3 ± 1.7 (16-20)  58 ± 7.6 (50-70) - - 

Body 

diameter at 

anus 
34.3 ± 4.6 (34-42.5)  41 ± 3.9 (36-47)  39 ± 3.2 (36-45) - - 

Tail 39 ± 3 (38-44)  26 ± 1.5 (24-28)  29.6 ± 3.5 (25-35) - - 
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 "Z3�yLongidorus orientalis  : $���)F-A( .A : �"@��
P � M��!�B : ���� >
g�!C :�)�� �� � dG� D :

 ���� �� �,E : ' )�� �Y ��	!F :M�.  
Fig 1. Longidorus orientalis: Female (A-F). A: Reproductive system; A: Oesophageal region; C: Anterior 

body; D: Head to oesophagus; E: Entire body & F: Tail. 
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0�0 7T� '� Q
2l	� �7,� $�3 /
G� M� ���+!�
�� "����� � �'  :!
+40 >	�! ' 
 >	
	53�.  
�!�!�!�! :�4! $���4�.  
 

�i��i��i��i�        
* �� $��T+,� ��
�����,�23 ��I2�   Longidorus   

 (Chen et al. 1997, Loof & Chen 1999)! ' �
>! � �k� ~�3 �� >K��L� X 

)Loof 1983( �� ��	! �>�P�n� �� � L. orientalis G4�
�3 $��� O. 

����	� Q
>! � >� 7 ��� Khan, 1987  L. conicaudatus � L. iranicus Sturhan &  

Barooti 1983 ' L. fasciatus Roca & Lamberti 1981  !
>� ����{+%� �;P �>+3�� 7��13 X ~�3 
�� $��� ��� � 3 : 

   ��  L. conicaudatus �+4
� �, >
g�! z�f )�� �� �C "��L� �� � �� �r�+�'�Z
� ( �
 ��� {��Y M� ���+!�)�'�Y >	
! "��L� �� ( O%�3 'c´ �+4
� )� �� C/� "��L� �� �/r �� 

8/r (7,�    (Loof, 1982) . . . .  
 >! �L. iranicus ���2� �!�� )�/C �� �/��L� ��  "��/� �� �/��+	

�  ( dG� B A �>+3��

 7��+,� B'�(odontostyle)$�� Y h�+1K!   ��)�r� �� ��� "��L� �� 8� �� ��� ( >k�� ' 7,�
� �+	* �, �� ���� >Lg�  �3��)��y�� "��L� �� C/��yC/���+�'�Z
� .(  

(Sturhan & Barooti 1983) .  
>! �L. fasciatus  ���2� �!�� )�/� �� �/� "��L� �� �/� �� �/��+	

�  ( '� ' >+3��

 ��
T�. $�Tg 7	K-(fovea) �'�K��! )�'�K� "��L� �� (7,� .  
  ����' >K��L� �k� ~�3 �� >�P�n� �� � 7
�	� `�^ P ��� ' `��+� ��� ��� 

(Loof 1983)�	! )�4! �!��2< j'�T� � ��� .P'� 7��+,� M'� dG� B A �=! �� 
(odontophore)%�  ��'. E	� >! 	! �� >! � �k� ~�3 �� � � +!'�� B A ����� � �' �{+

 )�+K��f �� $�3C8 �� ��E	� >! 	! �� '  �'.� ���f �� $�3 C� �� �� �� 7,� �+�'�Z
� 
 � � +!'�� B A )���Y )�+,� �� $�3 ��'. E	� >! 	! �� >Z
P�g�� �� C�7,� �+�'�Z
�  .

 � � � "Z3 �� 7��+,� M'� dG� �'�g �� �k� ~�3 ���C 7,� $�3 $�
4Y �+�'�Z
� 
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 I2� ��bf� ���	� �� 7��+,� M'� dG� B A H
-� O
G4� �#�� ��A ��Longidorus 
�� "Z4� >! � O
G4� ���� 7,� �+�� �;P ��3��  B'� dG� B A >� �+4
� I2� Q�� ���

� 3 ��2+,� 7��+,�.(Chen et al. 1997)   
 �� Q� ��	!��� �P'� 
Q� ���A� D�% �� ��� �"G! >4 ���� 
� ��3 >P�, 7K� z�

)� �k )�+K��f� (2l	� '
� ���A� D�% �� Q� ���f �� � #!� >4)� �$�W� HA�2�
 �)�K
���� �FN! ���G, �� �{��*
���e� ' � (E	�  7,� $�3 $��� ~�3 ' ��'.(Loof 1983) . Q��

 B�, �� )���� �� >! ����8��% >4�� ���A� s�% ��  )�+,� �� �� ' ��4��% �� �
N!� ' �
 )�+,� %) ��'��� ' ��'� !�rrr (7,� $�4! $��� ~�3 �P' :��X� . >! 	! �� �����

E	�  �� $'{f )�+,� % )�+,� �� $�3 ��'.� ��	! �$��� � ��	! B A >Y >+3�� � �' X
! �! 
 ��!. >2��! 7P.��7,� $�3 )�
� �+�'�Z
�  . Y;� >! � �,��� Q�� �� )�+,� �� ��� Q
P'� �

E	� 7��� >Ln2� �� "G! >4�� ���A� s�% �� )���Y ����� ���,�23 ' ��'. . >! 	! ��
E	�  >! � �k� ~�3 >��4� )���Y )�+,� �� $�3 ��'.(Loof 1983) � ��	!73��! � �' �!  . 

����(((( Xiphinema index Thorne & Allen, 1951        
) B'���(  

 ��+N� �, � ��+�� >! � Q�� )���Z	� ' �)�8�r ( j�
k W% �P' �$�3 :��X� )���� ��
7,� >+��� ���- �,��� �� � ). ���2Y��0 ' q 
3 )�X
� �L� ' $�4! �Y� ). `��+� ��� .

��� �, � IS,�� )���5	� ' )�rr� (7,� $�3 $��� ~�3 "��Y j� k >� . �,��� Q�� ��
Ln2� �� j � 7%�� >4�� ���A� �� � � >! �+,� �!�� >E	� )���Y )� 7,� $�3 ��'.. 

  
���� ( ( ( ( >! � >! � >! � >! �(Taylor, 1936) Raski & Luc, 1958    Criconema mutabile        

) B'���(        
 � �� >! � Q������ )���P'� 
 Q � ���A� D�% �� ����N!� >4
0 �B�L��0 ��
��2e< ���  ��2-
��Tf�� ��� 
���� $�
� "G! ' >2�+2��� �)���� �Q��52� �)��1�� �/� HA�2� ��  )���* ���4� �"�

 7,� $�3 :��X� )�e� ')��'��� �8�� .( 7%�� >4�� ���A� �� � � >! � �,��� Q�� ��
Q
Kg >� >
V'��'� �
K� �� B�L��0  ���.)7��� )�+,��3 E�� � �� (E	� )���Y )�+,�  $�3 ��'.

www.SID.ir



Arc
hi

ve
 o

f S
ID

� �� ����
� ������	
�� �����                                                                                         \�� 

7,�. 

CCCC ( ( ( ( �! � �! � �! � �! �Criconemoides informis (Micoletzky, 1922) Taylor, 1936        
) B'���(  

   ��'��� ' � P �, � )���� �� ��� Q
P'� >! � Q��)Loof & Barooti 1991 ( ���A� s�% ��
 ' ����3 �� B�L��0 �M��A �� '��� ��T� ��  P.��� �)�N!� �� >N! � '  ��Y �4��Punica �� 

�3 $��� ~�3 ' :��X� �PX!� ��2� �� �23 ���Y�% �� Q
2l	� ' )�+,� %. �i� �� � >! � 
'X��� ������� ���,�23 ' ���,��� ���. �� � 7	, >� $�
�� �
K� �� >+K0 �T,.  

���� ( ( ( ( >! �Mesocriconema xenoplax (Raski, 1952) Loof & De Grisse, 1989        
) B'���( 

 B'���y W% 7G�� j�
k �N2,$���  7
�	� ���  ���Criconema mutabile� 
Criconemoides informis� Hemicriconemoides mangifera  ' 

 Mesocriconema xenoplex )���Y )�+,� ��)$���!� � �� >�+�'�Z
�(  
Table 2. Morphometric characters of the females of Criconema mutabile, Criconemoides 

informis, Hemicriconemoides mangifera & Mesocriconema xenoplex from Kerman 

province (measurements in µm) 

Character C. mutabile  C. informis  H. mangiferae  M. xenoplax 

n 9  10  7   

L 378 ± 36.9 (335-456)  589 ± 37 (530-645)  549 ± 47 (464-610)  498 ± 46 (421-563) 

a 11.8 ± 1.6 (9.5-15.2)  11.2 ± 0.8 (9.6-12.3)  20 ± 1.9 (18.3-23.7)  12.5 ± 2.3 (10.5-16) 

b 4 ± 0.3 (3.6-4.6)  3.8 ± 0.2 (3.5-4.1)  4.7 ± 0.5 (4.1-5.3)  4 ± 0.1 (3.8-4.1) 

c 20.2 ± 2.4 (16-22.8)  23 ± 1.8 (20.9-26.2)  19.4 ± 1.0 (18.2-21)  26 ± 3.5 (20-31) 

c' 1 ± 0.1 (0.9-1.2)  1.1 ± 0.2 (0.9-1.5)  1.6 ± 0.1 (1.5-1.9)  0.7 ± 0.1 (0.6-0.8) 

V 91.6 ± 0.8 (90.7-93)  91.7 ± 1.2 (90.3-93)  89.8 ± 1.2 (88-91.5)  94.6 ± 0.6 (93-95) 

Stylet 50.6 ± 1.9 (49-55)  75.8 ± 3 (70-80)  74 ± 5.6 (63-79)  71 ± 4.6 (64-77) 

m 81 ± 3.4 (74.5-85)  77 ± 1.7 (74.3-79)  84 ± 3.8 (79.5-88.6)  80 ± 2.4 (76-82.8) 
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 B'���y) >����  (                         Table 2. (continued)  

Oesophagus 95.4 ± 4.7 (85-101)  139 ± 4.8 (131-148)  118 ± 5.5 (111-124)  125 ± 9.9 (109-139) 

SEP 94 ± 10.7 (79-109)  156.2 ± 8 (144-171)  118 ± 8.0 (105-129)  128 ± 12 (114-149) 

BW 32.3 ± 2.7 (29-37)  53 ± 5.1 (47-62)  27.6 ± 3.7 (24-33)  41 ± 7.9 (31-52) 

ABW 18.8 ± 1.9 (17-22)  23 ± 3.6 (17-27)  17.3 ± 2.1 (14-19)  26 ± 3.1 (23-30) 

R 108 ± 3.0 (104-114)  79 ± 3.4 (73-84)  128 ± 5.8 (119-137)  103 ± 3.6 (99-109) 

Rst 15.6 ± 1.9 (12-18)  12 ± 0.8 (11-13)  21.7 ± 1.4 (20-24)  17.5 ± 1 (16-19) 

Roes 19.7 ± 1.3 (17-21)  19.5 ± 1.4 (17-21)  31.6 ± 2.6 (28-36)  28 ± 1.2 (26-29) 

Rex 27.8 ± 0.7 (27-29)  22.2 ± 0.9 (21-24)  31.6 ± 1.7 (30-34)  28 ± 1 (27-30) 

Rv 10.4 ± 0.5 (10-11)  8.2 ± 0.4 (8-9)  14 ± 2.6 (10-17)  7.3 ± 0.8 (6-8) 

Ran 6.8 ± 0.8 (6-8)  5.5 ± 0.5 (5-6)  8.9 ± 1.9 (6-12)  5 ± 0.6 (4-6) 

Rvan 3.7 ± 0.5 (3-4)  2.7 ± 0.5 (2-3)  5.1 ± 1.1 (4-7)  2.3 ± 0.5 (2-3) 

Tail 18.9 ± 1.8 (17-22)  25.6 ± 2.1 (23-30)  28.3 ± 2.3 (24-31)  19 ± 3.1 (16-25) 

VL/VB 1 ± 0.1 (0.9-1.1)  0.9 ± 0.1 (0.8-1.1)  2 ± 0.3 (1.6-2.4)  0.7 ± 0.2 (0.5-0.9) 

VL/St 0.6 (0.6-0.7)  0.6 ± 0.1 (0.5-0.8)  0.8 ± 0.1 (0.6-0.9)  0.4 ± 0.1 (0.3-0.5) 

St/L 13.5 ± 1.4 (11-15)  13 ± 0.8 (11.5-14)  13.5 ± 0.6 (13-15)  14 ± 0.8 (13.5-15) 

St/Oeso 53 ± 3.6 (49.5-59)  48.6 ± 2.2 (45-52)  62 ± 5.2 (56-70)  57 ± 1.4 (55-59) 

 

#+K��� �� Q�0 �,� ���  >!�����< )^�' �>+��� �3�S�� ' Q�0 �"Z3 � M� )� � ��� $�
$��� �� >!��!� Q
2l	� ��� >Lg �1Lf >
3�g )� � ���  �� ��'�& �� )�� ���f ���

 >! � ��% j�WG4�M. xenoplax��  �3�� .�, � ��� Q
P'� >! � Q���Z,��  

1952) (Raski )� 2f 7i� Criconemella xenoplax ����� ����� ' $��� ~�3 .>! � )���� ��  �
 Q
P'� ���� � Y;�  ��3 �� ����PX!� ��2� ' ������ :��X� � �(Loof & Barooti 1991) .�� Q�� 

  P.��� >4�� ���A� s�% �� � Y;� >! � �,��� �� � ' ��'. E	� )���� >� )���Y �
K� ��
7��� ���- ���,�23. 
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� ( ( ( ( >! � >! � >! � >! �Hemicriconemoides mangiferae Siddiqi, 1961        
) B'���(  

   >1!� 7%�� �4�� ���A� s�% �� ��� Q
P'� >! � Q��(Mangifera indica)E	�   ' ��'.
 7,� $�3 �����(Siddiqi 1961)� ���A� D�% �� )���� �� ' �� >4 ����3 j�1Y��))���Y (
 7,� $�3 :��X�)��'��� ' ��
% �8�� .( �� "G! >4�� ���A� �� � � >! � >�P�n� Q�� ��

7��� ���- ���,�23 �� � ' ��'. E	� ���. M{,�.  
���� ( ( ( ( >! � >! � >! � >! �Paratylenchus coronatus Colbran, 1965        

) B'���( 

Q
P'� >! � Q�� '� �� ��� �%�� >4�� �#2� )�+%�� �� �' E	� �
K2P�' B�L��0   ' ��'.
 �3 $��� ~�3(Colbran 1965) Q
P'� ���� )���� �� '   ���>4�� ���A� s�% ��  ��� ��
N!� ���!�

6{
� '  P.��� �U4��
�7��
� >Ln2� ��   ���- ���,�23 �� � ' ���,���7��� 
)��4�� ���4!��� )���Z	� ' �rr� .(�,��� Q�� �� ,'X��� �� �i� �� � >! � ��!� )�+%�� �T

' )���Y >� �X� �
K� �� � #!� '����� ���,�23 ' ���,��� 74�� o�� >� Q��� .  

8888 ( ( ( ( >! � >! � >! � >! �Paratylenchus nainianus Edward & Misra, 1963  
) B'���(  

� ' ���'��
 ��K(Edward & Misra 1963)Q
P'� ����   Q�� �
!� �� ��� � ��	! D�% �� �� 
� � ' j�1*�� �4�� ���A��� �� �' E	� )�+,'�2� ���.  :��X� ���� �! � )� 2�� ' ��'.

 Q
P'� ���� >! � Q�� )���� �� ' ��!��*  :��X� )��	� )�+,� ��  � �4�� ���A� D�% �� ���
 �3(Karegar et al. 1995) . �� >+K0 >4�� ���A� D�% �� >�P�n� �� � >! � �,��� Q�� ��

E	� j��� >� `�����3 �
K�  ��'.����� ���,�23 '.  
�r�r�r�r ( ( ( (>! �>! �>! �>! �(Minagawa, 1983) Siddiqi, 1999     Trophotylenchulus asoensis        

) B'���"Z3 x  ���� �� �(        
j�WG4�j�WG4�j�WG4�j�WG4�        

        $���$���$���$��� : : : :�� �� $�
l
0 7P�g >� ' $�
	% �	Z3 �n, �� ���f )�� ��. . ��'�Y >	
! �,
7,� �, +� �, �P Z
� Y >Z13 ' )�� �� ���n	� ���k .����+!� ��� $�� >� ' ��� 7��+,� 
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 >k�� >� ��� �+40 $�? :X�� "i� ' $� � >+��� �3� �� %�y�$�� ��� �� �+�'�Z
�  ��� 
7,� 7��+,� .>!� +,� ' $�
4Y ��� >
P'� >P P  B'� dG� �$�3 �P Z
� Y ���N� �� "Z3 ��

>l
��� ' "Z3 �b
� ��� >P P ���X� >l��� ����� ��� 

 

 B'���y W% 7G�� j�
k �N2,7
�	�   ��� Paratylenchus coronatus' P. nainianus � �
 )���Y )�+,�)$���!� � ��>�+�'�Z
� (  

Table 3. Morphometric characters of Paratylenchus coronatus & P. nainianus from Kerman 

province (measurements in µm) 

Origin P. coronatus  P. nainianus 
Characte

rs Female Male  Female Male 

n 9 4  14 5 

L 341 ± 30.9 (302-400) 303 ± 51 (240-358)  294 ± 26 (225-325) 262 ± 37 (210-298) 

a 28 ± 2.1 (23.3-30.8) 31 ± 4.1 (26.7-35.8)  19.4 ± 2 (17-25.5) 23.3 ± 1.6 (21-25) 

b 3.6 ± 0.4 (3.1-4.3) -  4 ± 0.3 (3.4-4.5) - 

c 14.1 ± 1.7 (12.1-17.3) 12.7 ± 1 (11.4-13.8)  21 ± 3 (16.2-25.5) 19 ± 1.3 (17.5-21) 

c' 3.4 ± 0.4 (2.8-3.9) 3.4 ± 0.8 (2.6-4.4)  2.2 ± 0.2 (1.9-2.4) 1.7 ± 0.3 (1.4-2.1) 

V 81.2 ± 0.9 (80-82.7) -  81.5 ± 1.4 (79-84) - 

G 32.9 ± 3.4 (29-38) 31.9 ± 3.4 (28.2-35)  45.3 ± 6.1 (31-52) 30 ± 3.7 (24.6-34) 

Stylet 31.4 ± 1.8 (28-34) -  27.4 ± 3.3 (23-31) - 

m 67 ± 2.9 (63.6-71.9) -  68 ± 2.9 (61.5-74) - 

MB 56.9 ± 3 (54.2-63.7) -  60 ± 2.5 (56-65) - 

O 13.8 ± 1.2 (12.5-15.6) -  13 ± 1.3 (11-16) - 
Oesopha

gus 95.9 ± 4.3 (91-103) -  73 ± 6.6 (62-85) - 

SEP 73.3 ± 7 (65-87) -  68 ± 7 (55-84) 57 ± 4.2 (54-60) 

BW 12.8 ± 0.7 (11-13) 9.8 ± 0.5 (9-10)  15.4 ± 2 (12-19) 11.2 ± 0.8 (10-12) 

ABW 7.2 ± 1 (6-9) 7.3 ± 1.7 (5-9)  6.5 ± 0.9 (5.5-8) 8.2 ± 0.8 (7-9) 

H-V 277 ± 26.1 (243-324) -  239 ± 22 (186-269) - 

V-A 40 ± 5.7 (34-51) -  40 ± 5.2 (29-47) - 

Tail 24.3 ± 2.6 (20-28) 23.8 ± 2.6 (21-26)  14 ± 2.3 (12-19) 13.8 ± 2.8 (10-17) 

Ta/V-A 0.6 ± 0.1 (0.5 -0.8)   0.4 ± 0.1 (0.3-0.5) - 

Spicule - 18.8 ± 3.2 (16-22)  - 16 ± 0.7 (15-17) 

Guber. - 3.5 ± 0.6 (3-4)  - 3.3 ± 0.4 (3-3.5) 
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>!� +,� ' $�
4Y ��� >� !�� �� ' "Z3 �?�� /G� ����+!� o�1g �"Z3 ���� >l
�� Q� ' 
�� OG4� $�'� �3�� .��� /+K
, ���N��–i3��� ���- )�� �,' �� ' OG4� �� % >� 

7,� >+��� .`� �� �� $�
4Y ���T2� )��	G�7,� $��	� �#+4��� ��� '� ��  . $�
%� >K
Y
7,� M�S,� �� �0 ' ��� M�S,� .�� �� /
G� J�G� >
g�! �� B Z
� Y � 3 .���� M�� 

	%
����� X
� ' `���� $��1Z� >� M� ���+!� ' /53 ��A >�  � 3.  
�!�!�!�!::::�� $�
	% /Z3 7	, >� �VX� ���L� >� 7
1@� �� I0 ' `���� )��  � 3 . ���k �,
'�G� B A >� ��A� z�f ' �/� ��� ' 7��+,� �F
�� �, �P Z
� Y >Z13 ��+�'�Z
� 

>+�� "
i�  /� �� $�� ' � i� �t'�G� ). �� >Y 7,� $���4� "��- >+�� "
i� 7��+,� ��!�
�2+K
! `
ZT� "��- .��� ;T2��–i3��� >k�� >� 8r �� 8� ' >+��� ���- �, �� �+�'�Z
� 

 I0 >k��{� �
!'X
	����� ���- ). �� .7,� OG4� �! �1!�� ����!�� ' �i3�� $�? >+K� .
 >+��� ���- OG4� �A'�G� �#+K��� `� �'� �� s� Y >!�'� �$�
4Y ' ��T2� >b
�

7,�.  
M'� Q, '�&M'� Q, '�&M'� Q, '�&M'� Q, '�&:::: B A >� �)�� �� ���n	� ��A'�G� ���k �, �/� �� �/� z�f ' C �� � 

�+�'�Z
� .+!� $�� >, �� � - h�+1K! 7��+,� B A >� OG4� �����/� �� � z�f ' � �� �/� 
�� �+�'�Z
� �23�� .>!� +,� ' $�
4Y ��� >� !�� ' >
P'� >P P  ' � b
� �!�
� o�1g �"Z3 ��

7,� $��Y B�e3� �� )�� z�f "Y � % >
g�! �� ����+!� o�1g .��� ;T2��–i3��� >� 
 >k���� �� ��I0 >k��{� ' >+��� ���- �, �� �+�'�Z
� ���� ���- �
!'X
	� ). ��  . >+K�

���� $�? ��X�y7,� >+��� ���- $�'� >� ��� B�W�� "i� �� I0 �i3�� . >� ��������
���� ;T2� �� I0 �	Y >k��–�� $���4� �i3�� �! 3 . "
Z4� ����+�� B , ���< �� '�

 B A >� �@� �
P � $�#+,� $�2���r �� �� z�f ' C �� �/�' $� � �+�'�Z
�  >k�� �� ��C 
 ����r7,� >+��� ���- �, ���+�� �� ��+�'�Z
�  .7,�� OG4��! J�G� ' $�'� . �+1K! M�

� 3 �� `���� $��1Z� >� ). ���+!� ' �2�.  
 

 �i� �i� �i� �i�        
 B�, �� �Z,���8C� I2� '� Trophotylenchulus ' Trophonema '� Q�� ���Y ����� �� 

�{+%� Q��+	�� ' �!� � �#��	� >
13 I2����� ;T2� >k�� �� )�4– �� ' �, �� �i3�� 
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 ��� � � )�� "Z3 ��'�gSiddiqi B�, �� �888 >! � Trophotylenchulus cunctusk � �� 
 F
�2i!� >* ��Y�13 ). )�� 
 I2� >Trophotylenchulus��� ;T2� ��� �� –i3�� �g�! �� ). 
 >

��� I2� >��4� ' >+��� ���-  Trophonema� �  .k�� '����� ;T2� >– >� �� �, �� �i3�� 
 I2� 6�,� Q
	� �� ' ��Y )�
� I2� �� �
e+� O%�3 `� )� 2fTrophonema Raski 1957 

I2� �� ��Trophotylenchulus Raski 1957   >P�L� �� I2� '� �� ���Y M�2	�Raski 1957 ~�3 
 I2� ~�3 >P�L� ). �� ��� ��!� � $�3 $���Trophotylenchulus Tk `��� "1- >i 

Trophonema M�! "
P� Q
	� >� ' $��. Trophotylenchulus �� ���1+�� �3�� . M�	� $�'��� �;P
>! �  M�! �� I2� '� Q�� ���Trophotylenchulus �� $�!� % �! 3 (Siddiqi 2000).  

�����
Y �� $��T+,� ��Hashim 1984 Minagawa 1983 ' Dolinski et al. 1996  >K��L� �� ' 
>! � M�	� ~�3 I2� $�3 >+%�23 ���Trophotylenchulus ) ��>! � ( �� ��	! �� $�3 ��� 

 )���Y )�+,�Trophotylenchulus asoensis�3 $��� O
G4�  .  
 >! � >, T. asoensis, T. arenarium 'T. okamatoi I2� )� 2f 7i� h{1- >Y 

Trophonema �!� � /� >
13 ��
K� ��!� � $�3 ���;#��! B�, �� >Z2�� �� �88r X� � – 
  
+,�Y ' �2
,���(Gomez – Barcina & Castilo 1990) >Y �!��Y t�12+,� Q
2< � % >�P�n� �� 

$��� "Z3 ' �^ P ��� �=! �� >! � >, Q�� O%�3 �� ���
K� ' ��'�& �M� +� ���  ���
$��� �� M� "Z3 �{+%� "
P� >� ��2� ' $� � /� >
13 ��+� ��� ��� `
ZT� /� �� M� +� 

$�3 �!�) . >! � �� M� ���+!�T. okamatoi   �� �7,� ��� ). ���+!� ' $�3 `���� u���� >�
 >! � �� M� "��L� �� �7,� X
� s ! �#�� >! � '� �� M� ���+!� >Z
P�gT. asoensis  �� ���2�

�� �#�� >! � '� �3�� .( �2�� ������ >! � '� ��!. �;P T.okamatoi 'T. asoensis >! � �� �� 
 ��� �	��-Trophonema arenarium �!��Y M�2	� . )���Z	� ' ��K2�� ���(Insera et al. 1993) 

 X� � � - �i� /?� �f �2+3�� )�f�� ��!. ��2+���;S! �� � � >��=!– �21�  
+,�Y ' �2
,��� 
�
����0 ��!. ) < �� � >! � >, )� � M�2	� �� �
� 0 � ' �� �� >K��L� /� �� �� >! � >, �

$��Z! M�2	� �;P �!� ). ���,  �� � �� ���Y j�f{A� >Z
!��� �� ' 7K
! B 1- "��- ��
�
� 0 � �^ P �� �  ���T. arenarium �-�� �1+�� )�2l	� � � >! � >, �/
3�� >+3��! 

�� �2!�� . 7,� >+K!�� �1+�� �� >! � >, Q�� X
! �L��k 6�,� Q
	� ��(Siddiqi 2000) . ��
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 >! � >� )���Y )�+,� �� $�3 ��'. E	� >! � $�3 >+T� mP�n� >� >� �T. asoensis �+Z��X! 
�� �3��.  

>! � ' >! � Q�� Q
� >Y �+��13 7�� >� ���T. arenarium Raski, 1957  �T. okamatoi 

Minagawa 1983  �T. piperis Moh&as, Ramana & Raski 1985 ' 

&hraensis Muthukrishna & Sharif 1985  T. ���� � �'�>! � �� � Y;� >! �    >K��L� � � ���
����� :  

 >! � �! �����T. arenarium �2+K� 7��+,� �-�� (Raski 1956) ��� >! � �� >Z
P�g �� �
 "��- �P' >+�� "
i� 7��+,� ����� ��!. >	� >Y �3 $���4� �! ��� u20 )���Y )�+,� �� $�3

$���!� �� �#+�� "
i� ���L� ' $� � ��
�C/� �� �r �1��L� �=! Q�� �� >Y � � �
e+� �+�'�Z
� 
 >! � �! ����� >��4�T. asoensis��   dG� ��!. �� >Y ��3�� B A >� 7��+,� t'�G�� 

7,� $� � $���4� "��- �+�'�Z
�.  
 B'��vy7G�� j�
k W%   >! � �N2,Trophotylenchulus asoensis ) ��!�$� � �� >

�+�'�Z
�(  
Table 4. Morphometric characters of Trophotylenchulus asoensis population (measurements 

in µm) 

 

Origin Kerman province   Minagawa 1983 

Charact

ers 
Female  Male J2   Female Male J2 

n 20 CV* 5 20 CV  10 4 10 

L 435 ± 57.5 (316-552) 13.2 490 ± 28 (453-

518) 338 ± 16.1 (298-364) 4.8  461 (429-546) 403-513 273-313 

a 11.1 ± 1.5 (8.9-14.7) 13.2 34 ± 1.8 (32.4-36) 25.5 ± 2.5 (21.1-28.3) 9.7  10.8-16.1 28.7-34 19.4-22.4 

b 3.8 ± 0.6 (2.8-4.9) 16.4 4.3 ± 0.4 (3.9-4.9) 3.2 ± 0.2 (2.7-3.7) 7.8  3.7-5 4.4-4.8 2.7-3.2 

c 12.9 ± 1.5 (10.2-15.6) 11.5 10 ± 0.6 (9.2-

10.6) 9.5 ± 1.1 (7.7-10.8) 11.6  8.8-13.8 7.8-10.1 6.3-8.1 

c' 3.2 ± 0.4 (2.6-4.2) 13.3 4.5 ± 0.4 (3.9-4.8) 4.8 ± 0.4 (4.4-5.5) 7.5  - 3.9-5.4 4.8-6.2 

V/T 76.9 ± 2.2 (73.1-81.7) 2.9 26.4 ± 4.2 (20-31) y y  69.9-79.5 18-22.1 - 

Stylet 13.2 ± 1.2 (11-15) 9 9.2 ± 1 (8-10.5) 13.8 ± 0.8 (13-15) 6  12-14 Conus = 6 12.7-13.3 

m 53.8 ± 4.6 (45.5-59) 8.6 - 47.9 ± 1.8 (46.2-50) 3.8  - - - 
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 B'���y) >����  (                       Table 4. (continued)   

DGO 4.4 ± 0.7 (3-6) 16.9 - 2.8 ± 0.4 (2-3) 14.8  4.2-6 - 3-4.3 

Oesoph

agus 
121.2 ± 24.6 (91-149) 20.3 - 106.2 ± 7.6 (91-123) 7.2  - - - 

EP 21.3 ± 1.5 (17.5-24.2) 7.2 19.2 ± 0.7 (18.3-

20) 23.1 ± 2.1 (19.8-28.8) 9.3  16.4-21.7 18-20 20.8-23.3 

BW 40.2 ± 8.7 (24-55) 21.7 14.5 ± 1.2 (13-16) 13.3 ± 1.3 (12-16) 10  50 - - 

H-V 335 ± 48.8 (241-446) 14.6 - - -  - - - 

V-A 67 ± 9.3 (49-83) 13.9 - - -  - - - 

Tail 34 ± 5.2 (23-42) 15.4 48.6 ± 3.5 (43-52) 35.6 ± 3.6 (32-42) 10.2  26.8-61.6 42-65.3 37.3-45.3 

Spicule - - 20 ± 1.6 (18-22) - -  - 20 - 
Gubern

aculum 
- - 4.5 ± 0.5 (4-5) - -  - 6-6.3 - 

 

*�

e� m���             Coefficient of variability        
 >! � ���'�& M� ���+!�T. okamatoi �� `���� ��2Y >� ' $� � ���  �
� >� ' � 3

�+!� >Z
P�g �� ��2+K
! M� ���+!� $���� ����� ' X
� s ! >�' �� $�3 ��� >! � ���'�& M� ��
$���� ��!. �� �%�� �� ' X
� s ! h{��Y )���Y )�+,�  B A >� ��� �� � $���4� �+�'�Z
� 

�� � 3.  
�� /4< >� X
! $��� ' �! �P�� ����� �� � �� 7
��' Q
	� �� % .>! � ����� ��  

T. asoensis �� `���� $��1Z� >� M� ���+!�  �� 7
��' Q�� ' � 3 )�+,� �� $�3 ��� >! �
 � �4� h{��Y )���Y7,�. >K��L� ��T. piperis �+��� Y $��� )�� B A �)���Y 7�
�	� �� )��� 

 ���C� "��L� �� ��� �� CC��+�'�Z
� (���� ;T2� 7
�- � �– �� )�� B A >� 71K! �i3��
EP�� �+4
�   �3��)�� �� �C "��L� �� C/�� �� �/��(Z
S,� B A Q
2l	� � �+��� Y /� B 

 7,�)�� �� �� "��L� �� �� �� ���+�'�Z
�  .(�� )���Y �� $�3 ��� 7
�	� ). �� $'{f  
T. piperis  7��+,� $�� >� 71K! ��� �+40 $�? :X�� "i� >k�� ' )�� ' �, "Z3 ��

���� �{+%� . �� )��T. piperis �� � % �'� >� ��� '� >Y 7,� �l
0��� j� k >�  ' �l
0
���� q'�3 �!�
� o�1g � � 7	K- �� >Y 7,� �, +� M� � ���  X��	+� �, Q
2l	� �� 3

 )���Y >! 	! �� >Z
P�g �� 7,� ���f ��
3 )'�� ' ��k �"Z3 ��12� )�� �� )��  ���f  
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 "53�y Cacopaurus pestis :A ' B xTrophotylenchulus asoensis :C .A �B ' C :* ��	! $��� )�� �
) ���	2��X�×����(.  

Fig. 2. A & B: Cacopaurus pestis; C: Trophotylenchulus asoensis. A,B & C: Entire body of female 

(×1000). 
 

 ��'�Y >	
! �, �$� � ���� M� � ����� ' $�
l
0 '7,� )�� �� ���n	� ' ��k . "i� >k��
 7��+,� $�� >� 71K! ��� �+40 $�? :X�� ��T. piperis 8 )���Y >! 	! �� ' � �� � 

���� ;T2� 7
�- � )� � �+4
� 7���! �� ' 7,� �+�'�Z
�– )�� B A >� 71K! �i3��(EP) 
 ��T. andhraensis Muthukrishnan & shariff 1985   )��   ���C    ��   "��L� C/��     ��  �/��( �  

www.SID.ir



Arc
hi

ve
 o

f S
ID

\��                    �-$ �!�%)���Z	� ' : � �� ������ ����� ��	!$�� !�%&�� ���
� "#!� ��� ...          

  
 "Z3�y Trophotylenchulus asoensis : $���)A-G .(A : �)�� M�	�B : �)�� �V � dG�C-G : j��

e�

M� ���+!� "Z3.  
Fig. 3. Trophotylenchulus asoensis: Female (A-F). A: Entire body; B: Anterior end of body; C-G: 

Variation of tail terminus. 
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 "Z3�y Trophotylenchulus asoensis  : '� Q, '�&)A �B �E �F ' K-H .(A : ���� >
g�!B : dG�

 ' )�� �V �E �F ' K-H :M� "Z3 j��

e�. �! )C �D ' G .(C : ���� >
g�!D : dG�
)�� �V � .G :M�.  

Fig.4. Trophotylenchulus asoensis: Second stage juvenile (A, B, E, F & H-K). A: Oesophageal region; B: 

Anterior body; E, F & H-K: Variation shape of tail. Male (C, D & G). C: Oesophageal region; D: 

Anterior body; & G: Tail. 
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 )� � �+4
�DGO) � �� C/� "��L� �� � �� �)���Y >! 	! �� �+�'�Z
�  ( )� � �+��� Y '
 7��+,�)8 �� �� "��L� �� �� �� �C)���Y >! 	! �� �+�'�Z
�  (>! � `
ZT� �f�� 

 T. andhraensis�� )���Y �� $�3 ��� >! � ��  � 3.  
   >! � �� �Y�!� '�& )�� B A �=! �� )���Y )�+,� �� $�3 ��� >! � T. asoensis �{+%� 

 )���Y )�+,� �� $�3 ��� >! � �� '�& )�� B A ���� �� )�4!)�r= n (�8� �� ��� 
 >! � �� ' �+�'�Z
�T. asoensis )�r= n( ��� �� ����� �+�'�Z
�  O%�3 Q�� �2< �� �3�� 

 �,� �� �=! >� ��� �7,� $�3 $��T+,� �#��Z� �� �� >! � `
ZT� ���� ���,�23 ����
Y ��
7K
! �� >! � `
ZT� �� �1,�2� O%�3 . �� $�3 ��� >! � �� X
! M P Y�!�� � B A Q
2l	�

 )���Y )�+,�C/� >! � �k� ~�3 �� M P Y�!�� � B A >Z
P�g �� ��+�'�Z
� T. asoensis �/� 
7,� $�3 �Y� �+�'�Z
� .  

 E	� )�N!X� 7	, >� ���� �
K� �� ��2< >4�� ���A� s�% �� � � >! � �,��� Q�� ��
� 3 �� :��X� )���� �� ��� Q
P'� ���� ' ��'..  

 

�r�r�r�r ( ( ( ( >! � >! � >! � >! �Cacopaurus pestis Thorne 1943        
)))) B'�� B'�� B'�� B'��CCCC "Z3 � "Z3 � "Z3 � "Z3 �CCCC(((( 

j�WG4�j�WG4�j�WG4�j�WG4�        
$���$���$���$���:::: � ��	!? ' M� +� �`< Y ���
���2+K� D�i+ . j� k >� m?� 7
1@� �� I0 )��

	%
 $�� %�� �$��0 �
l
��� ' $��L+K� "Z3 >� j�-'� 
� �� /� ��. .� *
3 �� B 5
����� 
 )�� �,' �� >Lg �� �, +� >* F��� ���f�7,� �+�'�Z
� U .>Lg KL� �k�2f �� ��
 /

� $�3� X����.�� �� ���� �� >	*� ���. "53 � d�>+�� �!� .1!�� dG��3 >, �� )�� 
 �� >* ��
�X!���+!� �� )��� �,' U� :�+K� M� �� OG4� �>+��� � 3 .3 ��
�� '� "��3 ��� �� F

� * �k�2f
P 5�>	*�  ��7,� "53  .1!�� dG���X! �� � j� k >� M� U� dG� U
�
 b� �f�� �� �� .�� �� ) < ���g�! Q
� * �k�2f >
P 5���. /=2��! � A >� � d�+��> �!� .
���X! �� dG� Q� j� k >� J�G� U��� M��!� U�� $�� I2� M � 5,� >��4� "53 

Haplolaimus� � �3�� .� ���
	,���	! $�� �! 3.  
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 "Z3C y Cacopaurus pestis : �!)A ' B.(    A : ' )�� ����+�� dG�B :�)�� ����+!� dG�     $���)C �E ' 

G .(C ' G : ' )�� �Y ��	!E :�#+K��� � '�& �)�� �1Lf dG� �� �P Z
� Y ��)D ' F .(
D : ' )�� �V � dG�F :)�� �Y ��	! .  

Fig. 5. Cacopaurus pestis. Male (A & B). A: Anterior body & B: posterior body, Female (C, E & G). C & 

G: Entire body & E: Cuticular pattern in posterior region, juvenile (D& F). D: Anterior body & 

F: Entire body.  
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K� mP d3
g�! �� U< * ��
� $���4� ��1P >�  ' � 3�#+K��� �2!�� mP ���� �� ��2� 
��$���4� "��- '��'� � �!� . B A >� ' $� � s�!� �#+��'�� ����� )�� �� B�W�� "i� �� �,� 
 ��C/� z�f ' � �� C/�7,� �+�'�Z
�  .� * >513
P 5�K� �, 
�� ��
�+,� �F�K� 7
 ��
���� z�f >� OG4� ����+!� ��� $�� �� �2� ' U� �� C/� t'�G� dG� ' �+�'�Z
� 

 7,� $��� ��W+%� � % >� �� 7��+,� B A M , '� �� d
� 7��+,�)�/��y��= m .(
�+,�� )� � �2� "
P� >� 7)!��� h�k W%
�+,� >5�$�3 E	� "%�� >� 7 (�� >
P'� >P P Q
� �

� o�1g '
!��K� 
�� �� 0
l
� .� o�1g
!���� �� � - >l���+!� o�1g ' ��� >� !�� >P P ��� 
��� 7���
>l ���� 
�!��� $��, ' F . >� `��X! ' ��� � !�� >P P M'� >	
! �� �1Wf >Lg

7,� >+��� ���- ����+!� o�1g .  
� ���- ). �, 740 >k��{� >* )^�' ' $�3 $��4� �,�2� ��Z3 j� k >� >+��� U

g�!
,' >
� �� E�G� $�� 
� $���4� /� � 3 .	53 7	K- �� `	G� $�22Y 7���� ���N�� 
1K< )��	G� >�
�2< "��3 ' $�� >* ���� ���- �5����S,� ). �� I0 �7,� ��X� B , Q

� ������G� $�� 
��� �� �� .'� ����S,� ' $� � /� �
�� .#+4��� ��� '� �� )��	G�� dG� ' 
���+!�� � 7	K- >� ). ���	+� )�� ��+,� ��A '� �� ' $�3 "�� ���- 7� �
�� . ' M +*�

K� �� h{	f J�G�
���>! 	! ��  ? ��
$���4� "��- � �!� .  
�!�!�!�! : : : :>!� +,� h{��* ' $�� Y �U���� ��
K� )�� 7,� X��	+� ��'�& �� >* �� . �� B 5
� *
>Lg ��� ����� "@� >* 73�� h�+1K! ���>	*� M�K�� �� $ �	! Q
VX� "53 � � 3 . �1!�� >
g�!

 X��	+� )�� �� U���� ��
3 >, �� )���� � 3 . ' OG4� ��������h�1��L� �� ' /� "��L� �� 
 ���- $�'� �V � 7	K->+��� �!� .B 5
S,�  �U���� M P *�!�� � ��253 �X+!��0 ' $�
4* ��

7,� �f�N��� 7
k�% ����� ' $�
	% �	* .� �, � ����� >* U���� ' F��� �,� 
 �!�
� >	
! ���
���.��– :�+K� )�� �	53 dG� ���+!� �� ' $��. � � � B 5
� * �	53 

 >+��� $����! �1!�� ��� �� �+g�� >� Q�� ���2� ����� �	!�� � 3 . ���
���. )'�
� Q��
)'�
� U� "53 >� �	53 ��� �� �P 5
� *  g� "53 � b
� H	f /* ����. >!�'� $�22* >A�

 $���4� ������ � 3 .'�&'�&'�&'�&::::  ��2i!� �� �� /
L+K� "Z3 >� 7
1@� �� I0 )��  �VX�  >�   7	,  

                                                
1
 Submedian lob 
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 B'��} y7G�� j�
k W%  �N2,>! �   Cacoparua pestis ) $���!� � �� >�+�'�Z
�(  
Table 5. Morphometric characters of Cacoparua pestis (measurements in µm) 

 

 

Kerman province  Raski 1962  Thorne 1943 
 Barooti 

Female Male J2  Female J2 
 

Female Male J2  Female (Marand)

4 7 20  1 7  - - -  - 

186 ± 3.2 (183-190) 246 ± 16 (227-274) 225 ± 20 (185-253)  210 270 (240-300) 
 

200-260 250-290 200-250  271 (265-280

11.3 ± 1 (10.2-12.7) 30.5 ± 4 (25.7-36.3) 21 ± 1 (19.5-23)  6.9 25.7 (23.2-30)  - 30 -  6.7 (6.6-6.9)

1.6 ± 0.1 (1.5-1.7) 3 ± 0.3 (2.7-3.5) 2.7 ± 0.2 (2.5-3.2)  2.2 3.2 (3-3.5)  - 3.5 -  2.6 (2.5-2.7)

- 11.5 ± 1 (10.3-12.9) -  ? -  - 11 -  52 (51-53) 

89.6 ± 1.3 (88.5-91) 35.3 ± 4 (30.3-39.4) -  93 -  - 37 -  92 (91-93) 

81.3 ± 5.2 (78-89) - 42.1 ± 3.4 (34-47)  92 42 (39-45)  40-110 - 40-65  91 (88-94) 

3.6 ± 0.6 (3-4.5) - 2.7 ± 0.4 (2-3)  - - 
 

- - -   

114.5 ± 5 (110-121) - 61.6 ± 6.4 (46-70)  - - 
 

- - -   

67 ± 4.1 (61-70) 59 ± 6.2 (47-64) 84.4 ± 8.2 (60-94)  - - 
 

- - -   

16.5 ± 1.5 (14.5-18) 8.1 ± 0.7 (7-9) 10.7 ± 0.9 (9-12)  - - 
 

35-43 - 10-13   

166.8 ± 5 (162-172) - -  - - 
 

- - -   

15.3 ± 1 (14.0-16) - -  - - 
 

- - -   

- 21.6 ± 1.5 (19-24) -  - - 
 

- - -  5 (5-6) 

- 15.7 ± 1.5 (13-17) -  - - 
 

- - -   

- 3.8 ± 0.5 (3.0-4.5) -  - - 
 

- - -   

 

www.SID.ir



Arc
hi

ve
 o

f S
ID

\��                    �-$ �!�%)���Z	� ' : � �� ������ ����� ��	!$�� !�%&�� ���
� "#!� ��� ...          

�� /Z3 ��� % .$���!� ����� �'�& F+G� Q
2, �� ��'�&  Q, >< �� ��2+K� ��'�T+� ���
�� �+4
� �'�& �� d��X�� ). z�f ' d��Y X
! )�� B A � 3 ���� . �� �'�& Q
2, M�	�

7,� )��� ���+!� >� `��X! )�� z�f Q��+4
� .�2WG4��! �1!�� �����
3 ' ���!�� .
>Y ��� ' `< Y ����+!� $�� �� $�
4Y ' `���� 7��+,� $���4� �'�& Q
2, M�	� �� 

��  � 3) I2� ���'�& �{%��Paratylenchus( X
! ��'�& Q��+!� � �� �+g 7��+,� �
�� $���4� � 3 .B !��� �� $�'� $���!� �� ���� �� OG4� F+G� ��� � 3 . �� �A'�G� M�

�2+K
! $���4� "��- J�G� ' M +Y� ' `���� ���+!�.        
 

�i��i��i��i�        
   I2� '�Cacopaurus  'Paratylenchus �, >� 71K! ��bf� ��� � $�� !�% �

Tylenchulinae� 
�!��� 7��13 /� >� �+4 .�2!�� ���
k W% �=! �� ���!�+,� Q+3��! � �� ' 7
A ). Q+�� 7,�����!� 7, 0 �1- �S,� Q+3�� ' 
� ' M P *�!�� � �B 5
>b ��� � �)�K5

13
 �2+K� /� >� >(Thorne 1943) .��'�&� )� � Paratylenchus D�% �� � �' >� >* � 7��
���+,� ��! 3 � �3� 7�>+�� ��P�g �� �!���! 
��'�& �� >5� )� � Cacopaurus �+,� � 7

� % >�� �3� �7,� >+�� .>=g{� "��- 7��13 ��� 
$��� Q ���K� 
 � �' I2� '� )� � ��
' ��� ��������$��� )� � M� +�  ��� )� � Cacopaurus   ��'�& >� 71K! �� ����� �{+%� >*
�� )�4! $��� ���� ���K� 
�2Y �� `
ZT� /� �� �� I2� '� )� � �� . �A �� 7��+,� B A

�� )�� B A FW! $���!� >� ' ���� �� d��X�� �3� $�'� �,� . 7Y�g �3� B A �� ��'�&
>=iP �� ��!. ��!���! ����� �� >�;e� >� q'�3 >Y ��  "��1� M� +� $��� >� >Z
!��� �� �22Y

�� �2Y�i+� �
? ��! 3 . �1!�� �����
3 ' ���� ! ������ ). ���+!� ' �+Z���� M� �3� �A ��
� "��-�� $���4� )�� �n, �� �P Z
� Y X�� ��� �#+K��� ' $���4  � 3(Thorne 1943).  
  � ��	! Cacopaurus pestis �
!�T
P�Y �� �!���� �'��� >4�� ���A� s�% �� ��� Q
P'� ���� 

7,� $�3 :��X� (Thorne 1943) . Q��� ��	!�� )�+%�� �'� �� /
L+K� m
,. �f��   �� 3
d��Y �� >
P'� /V{f>!� � ������ ����� ' $���!�  $ 
� ' �� 7,� $��	� 7%�� ��� . �� ' IS,

���� �0 �� �� 7%�� "Y ��� ' B�'� �B�, �2< �� �+	Y . Q��� ��	! ��� Q
P'� ���� )���� �� 
 �� 2k >4�� ���A� s�% ��(Populus niger)  7,� $�4! $��� ~�3 �P' :��X� X��1� ��
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� �� ����
� ������	
�� �����                                                                                         \�] 

(Sturhan 1977) �� IS, ��� �){
� ���!�+,� �� ��{� ' ��2� �'��� ' �	@��
? )�+%
)�N�����. ' )�N!� �)���!���  �3 :��X� �-�3(Barooti 1992, Baroot & Alavi 2001) . �A ��

 )���Y )�+,� �� '��� >4�� ���A� s�% �� � Y;� >! � H
Li� Q��)���� >� 74�� o�� �
K� (
����� ���,�23 ' ���,���.  

 
E��2�E��2�E��2�E��2�        
7�� j�iTk >� >=g{� )135-139 (#!� Q+�
K�� 3 >�����  .  

  

  
)���!��#! �!�4! :$�
�����* �1*� �/�� 0 /
����� ��!�% $�- $���. ���	
� $'��  ���
� �,�23

6��� 7
��� $�#4!�� ���'�4* $�54!�� ���	
� $'��  ���
� �,�23
���
3 $�#4!�� ���'�4* $�54!��  
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