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Study on biology, population fluctuations and rate of damages of yellow broad mite, 

Polyphagotarsonemus latus (Acari: Tarsonemidae), on different potato varieties in Jiroft 
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"#I  ��$/-/���� K�8(Acari: Tarsonemidae)7�
/-�=    �#4<38 (-�3�� ���4-
 �� L�?� �
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  >/#���   %
 �MNN     "� OC	4$ "-/� PN   
 %
 Q#� �   -� �� 7��� �� =�#� � 7�� "4 �-
 .>+ �8     R-�3� �3� 

ST/I U�V� ,  W�X	� �    7���I "� DY�  � �(X   "CE�$ �� K
�
�  2�	)       Z��3� � K��[  (3$  �#3��� 

(Zhang, 2003)."-/�        Q#3� ��38 � �<3�� "3� O3C	4$ K�38%
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 �
�
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 K%����I7�� "4=�#� �-
 ."#I ��! �� Polyphagotarsonemus latus 1�- �� /
; K�8 ��% "3#I R$, 

    "#I ,��! "#I7�&-  ��G��$ �
     "G#! ��V� "#I ,�      K��<$�� "#I � \#I - 3�      �3�
 7�3� (3)�	$ ? 

(Arbabi et al., 2001) .
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  �3�� "3#� �   ���<3= ��38 
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?3� "3�I�� � ���
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 , 7�3� �3�
   

(Arbabi et al., 2001). a��#$��
 (��/�+ �"W�&��� �)+ ��
  ���� �<�- �W[�
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(Belows & Perring) Bemisia argentifolii�   >�<-
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�
�>��?�$  � ��8�(8�   RI�4�$ �#4<8  , 
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�    
�3� �� �� ��      O]�3#$ �� ,�;�<3$ ^

  V� "� 7�/�+�� A��� 	
� � � ��     ��
 7�8��$ D��� >+ %
 ��4� .�� S�        �� 7�3� 1�3B-
 (3���� 

�AR���$%+ QV�   %
 ��� ,md Z��� �
�)
 �n�� B. argentifolii ���) %
 Q!  >�8��� K�� >�$+

  "#I "� 7�/�+ ��!           R$ D
E �/= �� 
� "#I S� %
 ��� , �-�/
-.   ���E o/qo   "#I ��
 �n��     "3� �8

     K�! "B#! � l��V��� �A�� �8   7��G<T  � ��   %
 �r/qq   �n�� >+  
� �8 "#I  �8�  7��$ Z���  0�� � D

�-�/� 7�
� )Yuqing et al., 1998(. C�
 �s- %
�
�� (
����#$ ^ ��� K
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��� ��	) ��  �
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 ��$� ��tr $ K
/8 � "��� b/]�1�B-
R$  �/� )Capinera, 2001(.  R���� �
�3����	
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�� >�4=�� K��     �� � �eI
�3E "3� >�4<��� �� "#I ��	
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J�+

    D�
�E "� ���� � >�4<$%($  (�� ��� 
���"-/� "� ^ 
K
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($ �-�$ )Costilla, 1980( .��'$� "	��J/�/"#I ��
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     K�3$� �� y/C� �� �_� %
 "#I /
- � ��� 7��� 2/] "Y��/'� ,��
� �/�� 5/Y	$ "'�
� °Ctd 

  R-[/] "
8 %
  7�/� ��   �8�- �
�� "�  o/r   7��$ � %��   �8t/c %��  ��� ���+�3� 3� �3�
 7� .  >
?3�$

�_�            �� K����� >
?�$ R�� ��
 �I ���<� �$� ��
 �� ?�- K�
f� °Ctr   �
�3&$ ����[��    
� �/3=

   7�/� 
�
�� �8  "#�  7��$       �_� 7��� �� �/� ���� Z���    $ �/'� ��
f��F-��� q/to   �_� �/��  �3#� � .

 
 ���  
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 (���� ��    (C$�; ��
�E �  
?)
 � �
; 2/] �8�� ���$ �� `�
?� "#� ������ >
?

 ��
 7��)Silva & Oliviera, 1998(. � (����zH�T �/�� �� ��T \C4_$ 1���
 ��  �
� >��3- �

 �� "��� 	
� �
� 3�       ��� �3�! "3#� �{          �3�
 7�/3� ���3V4$ ��3T �3�� .  �/3'�K    
 "3� 3��� 1

Zaobaigian   � qdc    ����� "�   �
�
�   
�	� ���4
I � ���4���   "#I ��-�/�.      � ��� �F�� ���G; "� 

     �E �� "#I ��
 ��	
� /
-    � �@� K���% ���<�z  "4��
� ���n/g= ��H      �
�3� \C4_$ K�8��
� 

)Liu & Xie, 1996(. � 7%��G$ �
���J/�/�C; A�
 "�(���� "#� � �8��� (  G] >�#
3�� 7����  >+ (3	

 7�� 1�B-
 �Gerson (1992) %
 (4���) R	�G] >�#
�� 
� >+ ��� 1:;
 %
 "I $�>� "-/� �� ��-+   

   7�
/-�3= %
 "3#IPhytoseidae 1�3- "33�   K�38 Typhlodromus sp. � Amblyseius sp. %
  �3�$  ���33�  

"#�  V$ ��8�  �-�� ()�	$ � .R=�� %
   ��Y� ��
 �8��             "3#I �3�	
� �43�
� "3F- ����3! "� ����   

    DVC) ��s- R�[/g@$ K�� ��! "
��  �
 �    ��GI�$ 7�/3�  �3-
.     K��3
�� D3$
/; %
      |��3� �3�#� 
%  

Hirsutella lawsoni ��/g� R	�G] ���� "� 
���B �����
 � 2�4#I 7�/� � (=�� ���F %
 |���  K�8

K��
��  
% �3#-�$ Hirsutella thampsoni ,Beauveria bassiana � Paecilomyces fumosoroseus - 3� ?

  � 2�4#� D$�;�J/�/� 	� A�� ��� ��7� �-
 .#j
8� =�� � %
 ( "#I  ��Y� K�8  �3�    "3-/� �3#-�$   ��38 

(McGregor) Neoseiulus californicus � N. barkeri (Hughes) )Phytoseidae(  2�3334#� D333$�;

��J/�/�
 A�@$ �� "#� �� ̂"-�_C� ��8 �-�� ()�	$ �
 )Capinera, 2001(.  

Arbabi et al. (2001)  "#IP. latus 
� ��� ����
 K
�� ��  ��3� }�
?3$   R3#�$%   7?���3! ��3I 

)�
�
4�
 (  %
      `�
?� � 7�8��$ �)��� "&'#$   ��� 1/C	$ � �-�/
-�  �  ���<=  � � 7��4<� 3� �

 ! D����� �� 
 (#�     � \C4_$ 1���
 ��� "#� ��� $%�           �3� 
� }�
?3$ %
 (=�� 2/g@$ "&'#$ �� (#

  ($ �8�� \g- �8�. 
f�                    �� >+ ��3B$ >�3��] 2�3
4E
 � "3&'#$ �� �3)+ ��
 ��
8
 "� �s- 

2��       ��I }�
?$ �� R�+ K�8�!��      � "3-��
�� (���� "� 1
��
 ,7?�  �$%+ �J/3�/ 3�  �3-�� � (8�F�
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 ��� "#� ��� $%�   � "&'#$ �� (#�   �-
/� �� �� �)��  
?3)
 (�  �	
� 3�� 


�� ~_�$ "#� 5�<E � ��� ��� �D��&$ ��
 ���<= ��/� ()�	$ "#� �.  

  

����� ���  

��  � ���
�
 �  �� ��� �����   ��!" �# $% 

&' ( !%)�
*+: � �      
?3)
 (F-/3FT � �J/3�/� �

	
��     � 1���
 ��� ��! "#� ��� $%�   � `�� "� (#�            ��34! U��3� %
 7��V43�
 �3� � L�� A<

4�:!�    s#� D��� 7�F4�� �� (0�  $ �� ��F-�� ��$� � ºCw± �M      (G<3- ��/]� � wN±�N    � �3n�� 

 �#��� 7����  (wN : wP   �;�� )����(0:�#����((  ��� (������ .     ��4! U�� �8 �� 3�   ��3; A

��  � L�� A<�� $%�    7%
�-
 "� (#�� M/w 4-�� R    L�� %
 i��$ �4$        ()�3n f3��� ��� >
/� ��8

� [ ��    �� 7�
� �
�� "G#! " .    [ "� b+ ��
�&$ Q��� % "���    � U
�]
 � L�� � 3�     �
�3� L�3� A<

�/C��    �
�) %
 ��"#� �8 � � �� "4_ .     � �8 ��� >+ %
 Q!�   L�� A<�   7��3$ "#� A     D3&4#$ Z��3� 

  � �� ���    �/� (���� "#� (��-% D0 ."#�       �4�
f� %
 Q! 7��$ ��8�       1�3B-
 �� � UfE �_� A

 $ �
�8��$�   "-
%�� (!/0���0) ��/- �� (      0V� "3� �/-�� (��-% DE
�$ 2/] 3�    D�
�3E �� A

MN   ��� �GH �
�0� �� .  �
�	��N    �V� 7%�� ��[ ��; �   �C� ^�/� 7�� �     0V� "� �Vn "� �/$ 3� A

 �8 ��� � �  � L�� A<�� $%�  	� �
�� (#�� �8�4$
��! �� s- (�      7��3$ �3
; 2/3] �      � ����3� ��38

7���    �_� %
 DG� ��8 �� �_� ,�?   - � ��
f�� 	� ?��  �_� �
�	� �       �-�3� D&4#$ D� � "-
%�� ��8 .

             � 7� ��� y/C� %
 DG� � �E
�4�
 7��� "� �8��[ ���� %
 Q!�      � �38 �
�� � L�� A< 3� A<

    �8� D$�� �- "#� "�  �� �%�� .    � 7� ��� D��&$ ���  � L�� A<�   �8� ��- "#� �F  ��F- �%���� .

   "#� >�� Z��� ��   �� 7��$ ��8�            D3n
/) �� �� ��� "� (��/n "� "-
%�� �
�8��$ ��P   �;�3� 

 �s#$ �/'����
��� ��� ��
�����-�.  

,� -.�� �/0 1���     � 2
3�� ��� $�� ��� 4�5 
&�)�:      ���<3= >
?�$ ,��	
� ��-��/-

 � �      � 1���
 K�� ��! "#I R��/�+ �n���   R#�$%),
�#��+  � ,��/Y#I� �3-/$�   �3-��
��$ , ,    � �3���


  �/
��!         1�� 2�� �� "4-�� � 5/$
� � 2�
 2�� �� (  "I   �� (�%�3� "�  "3&'#$ � �   (3)�	$ �3)� 

7�� �-
 �'� � %� ��� �� 
� R	��� " ��g4=
 �/=7�
� �#4)�� �
�� (���� ��/$ �-
.  

� �$%+�  �� �� �  �/C� ��] ��      �� ()��g� D$�� ��8� � ���
 )   3� 1�3��
� $% �� (3# (  1�3B-
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  ��

�� .  � �8 �
���  ��
�    �$%+ ��� "� ��� ��     W�;/
B$ ��� �8 �� � (� xN      �� "3� �� "3�/�  3� \

"#� %
 �8�� ��� �� � �-�� ��� 	
� 2�4#� �
�� >��/�- ����� 7��V4�
 ��! "#� �.  

�    G] (��/�+ �� 7�:;� ��� (	  �$%+ ��8�  � �8 (��    7�/3�+ "� �G<- ,��
     (;/#g3$ �%�3�

   � 7�� ��� 1���
� $% ��        >�
� �
�� �� ��! "#� "� (#�    	
� "� 7�/�+ L�� A�     �38 ��� "#� �

�  "�/� %
 A      � � �
�0� �8 �� �8�  ��� 1
��
 ��
�       G] (��/�+ 7�8��$ "� "�/� �� (�� ��    "3#� "� (	

"-/
- ,��! - "$
�
 (;/#g$ (��/�+ %
 ��
�����)�.  

� "-/
-     � 1���
 %
 ��
����� $%�   G] (��/�+ �� (#�       �3)�� 1�B-
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Table 1- Developmental periodes of Polyphagotarsonemus latus on leaf  

Arinda potato variety under controlled conditions 

Mean Life stages Mean (h/d) Developmental stages 

1.3 ± 0.1 (d) Pre-oviposition 31.9 ± 1.3(h) Egg 

7.1 ± 1.2 (d) Oviposition 25.28 ± 1.17(h) Larva 

30.53 ± 2.5 Egg (n) 37.52 ± 1.25(h) Quiescent 

4.8 Egg (per day) 7.9 ± 0.7(day) Male 

1:3.5 Sex ratio 9.7 ± 0.7(day) Female 
 

h: hour, d: day 
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Fig. 3- Mean temperature and relative humidity recorded during 

population sampling of P. latus in 2002 in Jiroft 
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Fig. 4- Mean temperature and relative humidity recorded during  

population sampling of P. latus in 2004 in Jiroft 
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Fig. 5- Monthly precipitation in 2002 and 2004 in Jiroft (Sep. till Feb.)  

 
 
 

���	 
�7���  �&$ � ��#��$ "<�F-��	
� ��� \C4_$ 1���
 �� ��! "#� ��� $%� �� (#

"#$
� �#T >/$%+ 5��
  2�� �� �0-
� �
wx{w  
Table 2- Grouping population mean of P. latus on different potato varieties  

according Duncan Multiple range test (2002) 

Treatment  Arinda  Diamond  Primor  Maradona  Concord  Agria  

Mean  120  65.67  36  10  4.667  4.333  
Group  a b  c  d  d  d  

 
Sx = 2.705 
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Table 3- Grouping population mean of P. latus on different potato varieties  

according Duncan Multiple range test (2004) 

Treatment  Arinda  Maradona  Ramos  Diamond  Sante  Concord  

Mean  452  321  244.2  217.7  85.32  51.33  
Group  a b  c  c  d  d  

Sx = 14.31 
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Table 4- Percent potato leaves infested by active stages of P. latus in different  

potato varieties at different time intervals during 2002 in Jiroft 

Date  Arinda  Primor  Agria  Concord  Diamond  Maradona  

26/11/2002  33  10  0  0  22  0  
3/12/2002  22  11  10  11  33  22  
10/12/2002  32  11  0  22  78  22  
17/12/2002  100  65  10  0  85  11  
24/12/2002  100  45  11  32  65  30  
31/12/2002  75  23  10  11  35  12  
7/1/2003  55  23  20  0  22  25  
14/1/2003  22  10  12  0  10  10  
21/1/2003  0  0  0  0  0  0  
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Table 5- percent potato leaves infested by active stages of P. latus in different  

potato varieties at different time intervals during 2004 in Jiroft 

Date Arinda Sante Ramos Concord Diamond Maradona 

24/10/2004 65 0 10 0 32 33 

1/11/2004 87 20 65 0 65 75 

8/11/2004 88 45 75 0 78 100 

15/11/2004 100 55 85 10 45 100 

22/11/2004 100 65 77 11 100 100 

29/11/2004 100 55 67 22 85 100 

6/12/2004 100 87 85 75 100 88 

13/12/2004 85 45 9 65 77 85 

19/12/2004 55 65 80 66 75 80 
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Fig. 6- Correlation between population fluctuation of P. latus and rate of damages  

caused by mite on different potato vatieties in Jiroft 
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R2 = 0.828 
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Table 7- Grouping population mean of P. latus on different potato varieties  

according Duncan Multiple range test (2002) 

Treatment  Arinda  Maradona  Diamond  Ramos  Sante  Concord  

Mean (%)  33.33 27.83  25.63  14.20  9.8  8.8  
Group  a b  b  c  d  d  

 
Sx = 1.348  

  

 E
�$ "	��'$  � \C4_$ D�               �34- �%����3� �[/g3@$ }
/3-
 ��� �3� �3�! "3#� �J/�/� �

��
 "4�
� 7
�
8 "� (VC4_$.Das (1988)  2/]��� 7���  �8 �A DE
�$ %
 Z����- ) ,�_� ,��[

�E
�4�
  Z��� �  (  
� ��! "#�   K�� $�  >��?  \#I�� ̂ �
��  �$%+ �(8�F�,    ����� "�vd , tu  ,�m ,

 �tu  "G3��@$ �;��   (3$ `�
?3� �  �3#� .  D3�%�� ��Viera & Chiavegatic (1998)  �3�  "3	��'$ 

��
 �J/�/� �"G#! K�� "#I��     K�3$� R8�F�3��$%+ ^�
�3� t/d ± r/tm  R4-�3� "3���    � �
�3�

 RG<- ��/]� c/t ± o�      K�/- 7��� �� �n�� �d : �u �;�� ) ����(0:�#����((    D3E
�$ 2/] ,

    7��$ �
�)
 K
�� 
� Z����- �/d ± �/u   - K
�� ,%��   �8�v/d ± �/u   %�� "G��@$    �n�� �   >�-�$ 7�-%

	
���     ?3�- 
� t/q�    �3n�� �      �3_� %
 ��3! 7���      
� K�
f3��/� %�� ,     
� K�
f3F
_� 7���   

v/� ± m/c � %�� $�F-���_� � �� 
� "-
%�� �?q/d ± r/u �_� �-��� ���+��.  

Capinera (2001)   "3#I K�3�� DE
�$ %
 S� �8 2/] ?�- P. latus  3$� �� 
� K�tr  "3��� 

R4-�� �
�� ��     DVC) K�� [�� ��/]�   ��� "� �� �
��    "3CE�$  �3V��  �3_� �      S3� K��[ ,%�� �� 

  ,%�� �E
�4�
 DE
�$ t3�       �- Z��� �
�)
 � %�� o   7��$ � %��    ���E �8�d%�� 	�  �3�� � �G<3-  

<#��� �- "�
� 7��$  ����T "� A  1:;
-
�/.  

�4-�     �&$ �� (CG� 7�� 1:;
 ��  �4- �� "<� 
 �� &@� ��  ($ >��- O     T�3- U:4=
 "� �8��  �� �?

         $ �� U:4=
 "� "�/� �� >+ (��-% 7��� 2/]�>��?  � ��8�      
 � ��
� �/�� "	��'$ ��/$ (8� 3� �

  �
- ($ �����  }/#� "� � f!�   � 1�; � ��zH�     $ ��� (��-% 7��� �E�) �� >�3�?   � ��38 3�  �� (8�



������ ���	
 � ��
�� 
����  

  

  

  �	


�����	) �;�<$ ^�
 �
�� ����
� �/�� ,"#� �.  

�
8   �4- �� "� "-/F-�     
 �� "sE:$ 2�
 2�� �� 
?)
 �� 	
� ��       7�$ ��+ D9
�
 %
 ��! "#� �

��   � 1���
 ��� �4�� $% �� �+ (#� � ,
�#�    3� �3� 7
�3
8 �-��
��$ � �-/$��   
 �3� �/3� ��/	3n � 3� �

     7�$ ��+ ^�
�
 �� "� ���V� )w� ��+  (  
?)
 �-�� ��� 	
� ��        �3C; "3� �� "sE:$ (V�/� �

  $ �8�� >+� ]� >
?  $ � ��/�F-��   �$� �)   %
 �4
�wM   4-�3� "��� R  �
�3� ( �/3� .     �3-�� ,"3$
�
 ��


?)
�   	
� %
 ���B$ ��     
?)
 �� 7
�
8 "� "#� �� $ ��F-��   @$ ��
�E "��� ��  - %
 ^�   1�� "3


   7�$ ��+)w� ��+  (   7�8��$ �/�  ��   
8 �=
�
 �� ��   7�$ �)   (G<- ��/]��M    �� � �3n�� 3�� �
�

 � �$��  �w{   (�
 �N  4-�� "��� R �
�� (   �� �/= �e�
�E "��� .
��� �- ^  @$ ���#$�    �3� 7
�
8 ('

    
�
 �� ��
�E "��� �8���  7�$ �� D )  %
x   �	� "� �� (   	
� �8�� �;�� ,�     ��� �3�! "#� �

� \C4_$ 1���
�� $%��� (# ) 2�0�
w � x.(  


�   �� "� (F4<�
� ��� 
�� �
�� @$ ^� W
��B$ ('       �3)�� �
�3� (3���� ��/3$ 1�� 2�3� ��  

)2�0�
 �   � P .( 
 ���     "-/
- %��+ %
 "� ���V� �   �� "� ��
����      
�3� >�/3� �3��#$ D� @$ ^�  (3'

)$�F-��     �[�� (G<- ��/]� �MN     ��$� � �n�� �M��N  4-�� "��� R �
�� (	
� 3�    ��� "3#� �

  � 1���
 ($�
��� $%� 
?)
 (#� ��T � �� ��
� �� .  D0� (���� ��   ��8x   � P  ($ 1/C	$    ���3�

  � �$� �8���  ��   (�
 {   4-�3� "��� R    - � �
�3� 3�       $ "3� (G<3- �3�/]� ? 3�  >
?wM    3� �3n�� zH� �

  D0� �� (�/<@$ �� 	
� ���    ��
 "4�
� ��! "#� � .      ($ 
/8 >�� A�= � ���� 
f�   �3-
/�

$ D$�;�	
� �8�� �� ��H�� "&'#$ �� ��! "#� ���/� b/<@$ �)�.  

 �&$ ��� �� "<�� 	
� �
��       2�3� �� (] "#� �)   2�03�
w   � �(    (3$ 7�8��3$ ,  3�   ��
�3� ���

	
��     2�� �� "#� �wx{x     2�� "� �G<- ,wx{w    � \C4_$ 1���
 ��� �  ��
 7�/� �4� .   2�3� ��

wx{w �e�
�E  	
��     �+ ��� ��� ��! "#� ��      3� 7�$ ��+ �=
�
 �� 
�#�  �wwN�wNN      � "3#� ��3; 

 �� �
���     %
 �4
� 1���
 ��N ��;       �� `��
� L�� �8 ��� "#� . ��E ��  R  ��	) "3� 3�   ��3� �

  �� �� "#�   1�� 2wM   (�
 �N    
�
 �� ����% %�� �        	
� ��
�� �e�
�E � 7�� 7�8��$ 7�$ ��+ D� �

    � L�� �8 ��� >+�� $%�   �+ ��� ��� (#�  � "� 
�#�   %
 ��MN   �� "#� ��; �   �� �
�� � ��  1���
 �

-�
 ?�� �
�	� �� %
 �wNN"-/
- �� "#� ��;   2/] �� ��
����	� 7�$ A����� ���.  

 �� (������  
 D$
/; �
�C��  (
)D0�   ��8x  ,P   � M (    � ��� Dg) %��+ %
�� $%�  (#) ��$



       ��� ��� ���	� 
���
 � ���� ������ ��!��"# ��$�%&'�
() *+�,��� �-�!� Polyphagotarsonemus latus ...  

  

 �


 >��+ � ( 2�� ��   ��8wx{w   � wx{x     @$ ��/]� �n�� �
� >��- �      �� (��-��� ��	)� %
 (��- ^

  2��wx{x    "� �G<- �      2�� �� (��-��� ��/- Awx{w � �   
 � 7�/� �4��   D0� �� "C�<$ � � 3� ��

	
��  �&- "#� �(  
� �Ge$  ��
 "4� . 
 ��� � � ($ "'�
    �34- "� >
/��     3� %
 D3n�E �zH�  
�3� �� ^

C�
�	
� �� (
� ^�/� ��! "#� �Capinera (2001)  �3��#$ "3� ��
� 7���
   �3��   �
�3� �3$� �

��	)�   "#� ��P  4-�� "��� R          ���@$ �e�
�E � D�
�E � 1:;
 [�� ��/]� � �
���    �
�3� �$� �

��	)�     ��� "� 
� ��! "#� ��  �wx   � xP  4-�� "��� R  � �
��    �3-
/� �e�
�3E �   0�3� �� (�   �
�3	� D

D<-    ���#$ �� 
� �8 ��� 
�� �� C�
 ^� � (
�  ��N   (�
 xN 1:;
 ($   �#� . 
 ���    � �� � "'�
� � 3��z �


� �4- ��  �4- "� ��  � (���� ��   � 7����� "� ��F�      ��$� �� ��! "#� �J/�/�M  4-�� "��� R    � �
�3�

�zH�   �
% �� >+ �  <� ���+�  	
� �[�� ���   � 1�B-
 >+ �   (3$ ,��
 7�      �/3
- 7��3�
 >
/3� . 
 �� 3� �

    
 (C<- 7��� 2/] "	��'$�    $ ��$� �� "#� ��F-��  ��M  4-�� "��� R      % �3�/]� � �
�3� 3�  3� ����  

�� M �
�	� �� %�� wM (�
 �N D<- ��
 7�/� )Arbabi et al., 2001; Silva & Oliviera, 1998( . %


 �4- (�����    
 �� 7�� f=
 �� &@� �� ($ O  4- >
/�� �� "B   � 1���
 �#�
� �)�� $%�  �� "� (#�� �
�

	
��           ���<3= �#�
� 1���
 %
 (=�� � 7�/� ���V4$ ��! "#� �  � �
% 3�   f�� "3� ��4� 3�   "3#� "

 ($ >��-  �#8�    � >�� ���� �zH� 
�� �� C�
 ^�   ��	) 7��� �� (
� 	
� �� 
 ��   (3$ "#� �    %
 �3-
/�

�4-�     	� �� 7�$+ ��� "� ��� ��� ��   ��<E ,��� >�$% ��   ,1���
 �     3#j
8 � 7%��3G$ 7/@-�   "3� �

 >
/#;�! �/F�
 A�� �
�� 7��V4�
 ��/$ (8��+ ����.  

45!! 67	 ��0!     89;<# 
���� =�� %&' ()* >:     �&$ � ��B$ (���� �� � �4- "<�   %
 Dn�E �

?B�� �
� "�   �$%+ ��/$ 1���
 Q-��  2�� �� �   ��8wx{w   � wx{x)    2�
�3�� � x ( ���3V�    � �38

  ($ 7�8��$ (������� ���� .4-��   ($ >��- �/�f$ �        �+ 1���
 2�� �� �8 �� "� �#8��   ��/0#� � 
�#

 ��� "��  � ���E ���4��  �� � � ��� 	
� ��  7�/� "#� �        (3#	$ ���V� ���$+ �s- %
 � �-
    �3� ��
�

���   1���
 �
�"4� �-
 . 
 ��� � ��  � ��� ��   �+ %
 Q! �-/$�� 1���T 7�� �� �-��
��$ � 1�� 7�� �� 
�#

    2�� �� ���$+wx{w  �#4)�� �
��  .   2�� ��wx{x     ��<E �s- %
 �-��
��$ ��� �     � 1�� 7��� �� �

 � ����     �#4)�� ��� 1/� 7��� �� �-/$� .�   
 DC; %
 (0�  "3��� �  �3��  (3$ (       �3�� �#3�
� �3-
/�

��  �� "� �-/$��� 
�� �� C�
 ^� ���� (
 .   2�� ��wx{x  
?)
 �� �     (G<- ��/]� �n�� � (��-��� �  ,

 
 �#�
��   	
� "� 1���
 ��    �� "sE:$ ���V4$ "#� � .  ($ �s- "�     � ��� ��f� ��� ����  �3-/$�



������ ���	
 � ��
�� 
����  

  

  

  ��

              3� ��� 
f� 7��0- (] D$�� �/] "� 
� b
/= 7��� ,���� >�$% ��z=��        �3�� "3� �G<3- ��
�

             � ��� >�$% �� >+ "� �G<- ��4
� ?G� ��/! %
 � "4�
� �-��
��$    ��
 "4�� �
��/=�� /
- .


 %
�� � "#� ���"�/� �/� "� ��4� �8W:$�� �7�� �C� �-��
��$ b
��� � ?G�  �-
 .  

   �4- 5��
 �� 
f��     ($ �s- "� 7�$+ ���� �    �+ ��� "� ����   5�<E >
/#; "� 
�# ���   � ��� �

���   �� >�$% � 7/@- "� �G<- ��	� DE
�$ �� 1���
 ��>+ �    3� }�
?3$ �� �38�� $%�   �
�3� ,(3#

�-�
� .  

     ?0+ ������ ���� � ����� ���� �@: "-/F-�
8            2�3� �� �3� �3�� "3� wx{w   1�3��
 

�+� � ,
�#�  �! � �-/$��     2�� �� � �/
wx{x  �+ 1���
 �      � � 5/3$
� ,�3-��
��$ ,
�#�   ��[�3� �3-/$�� �

	
��     �#4�
� 
� "#� ���<= � � .     >+ �
�
4�
 � }/- ,���<= �9:;     �3� �9:; "Cn�) ,�8   (3#C�

"#�  �-� ,�8     
 7?-�� � l
�� ��8�  _� ,7�� ��B�       >�3� (3��� � � L�3�       G3� �39:; � �38�   "3� "

 � ���<=����
  � ��8�   $ (3F
8 ,(��� 3��  3� �zH� /-�H � 3� f�� " 3�     3� %
 �3)+ "�  2/C3� 7�   ��38

L��  � ��8� ($ 7� ���� .
� n/g= ��   ���V� (=�� �� ��     f�� ��8�� �9:; �� �8�    1���
 %
 "#� "

 � \C4_$�� $%�  �! �#-�$ (#�  � � �/
�    � ,2�
 2�� �� �-/$��       >�3� l
�3� ��/3n "� �4�   �'3� 

%��� L�� �   ! � �8�j�   >+ 7��#� �g4_$ (��   �� "sE:$ �8 .   �+ ��/$ �� �$
�       2�3� �� �38 �� 
�#

   �/�f$ �9:; �� 7�:;     7/�� � >�� 7?-�� ,   L�� >�� �
   ! �� �8�j�       >�3� ��% � D$�� (��>+  �38 

�/� 7
�
8 .  


 ��� "'�
� �Capinera (2001)�g� �($ �  "� �#�  �) �� �3�
 �3Y
$ "#I ���<= "C3n  K


���                   Uf3E %
 Q! "4V8 ���#T �9:; ��
 ��
 �Y
$ ��#j
8 � �/� �8�� "�f�� D@$ %
 ��

"#I  "#I "C��/� �8 �I �� ,�8 �#-�
� R��� 7��� K�� .$ ��n/g= ��
�   ��<3I/� �/3�� �3�   K�38

7�� O��?�� "� �7� ^�/� 
� �R$ "#I ���� .  

    L�� "� 7��
� ���<= ���   � ��� ��8�� $%� �+ (#�  
�#   2�� ��wx{x   % ��E "� �  �/3� ��

     L�� �n�� Dg) �=
�
 �� "�     - � "#� ���E ��8�  	
� ��
�� ?�         1�3��
 "3� �G<3- ��-+ ��� �

��  ! �8�� �F�   ��� 
�)2��� M    D0� � � .( 
 �C;�  	
� �8�� �� � ��      >�/3� 7��V43�
 D��� �

L�� �'� �+ ��8�� ���- � 7� 
�� >�/� ���#$�f�� �
�� ^�  �/3� "3#� " .Capinera (2001) �� 


� - ��G��
 ��
 ���<= 7/@- "� ��
 �&4	$ ?�� �� �)+ ��$ ��>��?   7�/3� ���V4$ \C4_$ ��8



       ��� ��� ���	� 
���
 � ���� ������ ��!��"# ��$�%&'�
() *+�,��� �-�!� Polyphagotarsonemus latus ...  

  

 ��

   ($ �s- "� �   <�/� (;/- ����     L�� �� (C0� �� �;�� �  ($ �8 �/� .
�     D$�� �9:; "-/� � �3� 

        7�� >��$ "Cn�) >�� 7��/I ,R���4-
 �)�� >�� DY�     "��3� >�� 1�/4$ ,�8     >�3� 7�3�� , ,   l
�3�

>�� L�� R���j�! � >�� ��_� ,  �8\�/� � 7/�$ � D� /
- � ��� ��
 .  

#j
8� �Gerson (1992)7�8��$ �9:; %
 (=��  �3� 7��  "3�/� K��   (3F-�)  >�3B$��� � 

  f�� %
 (��-� 
 "�    ��/n "� 
� "#� �  �� 7?-��  L�� >  7�/�+ ��8  ! �� >+ �j    "� �8   ����! U�] �

  "-
/� >�-�$ 5��-    � %
 � �8�  ")/0� �4)� �  >+ ��8  ($ �8 �-
� .
�    ! 7
�
8 "� �9:; ��j�  >�� 7�

"=�� $ (C0��� ,>
/� ��8�_� � ��% � 7/�>+ >�� � ($ �8 ����.  

����  ���� ($ �  4- >
/��  f�� �)�� "B�  $ � "�      
?3)
 �� ��! "#� ���<= >
?� 	
� � 3�  � �

� 5�<E 1���
 ��� >+ ��
���� $%�&4<$ ���$+ ��G��
 �
�
� (#�($ (
 �#��� . 

  

 
 -���A��BA CA�DA: !� �/$�- >�
  , &@� ?��$�    � �%����3� ��3&�    h/3#�� � �3)�,   l��#3n 

  (4<!wwM� �{�wM     �>
��
 ,�)��� , (����
 �/	<$,   �_�  ��&�&@�   �%����3� �X$ >
�/-�� ,

 R4<! l��#n ,�/�I RY�?�8��� ��&�&@� "<��$wPMP >
��� ,w�x�M>
��
 ,.  



������ ���	
 � ��
�� 
����  

  

  

  ��

  


