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Laboratory rearing and some biological characters of the red palm weevil, 

Rhynchophorus ferrugineus (Col., Dryophthoridae) on semi-artificial diet 
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  ' �, �.�F� ��+ �&'��  ? D' 	n	�� ���  ��J�� o�F �    ,� kE](�. ���*H  E�      =���E? &�E!.' � �

T3+ ����.� C�'�� �,�^J. .  

$'��  �(! �# ��!:  �.D� =���?  E���)*�    .�I�F�E4 ��E.�F ��  �EGH ��    �E.�F Dryophthoridae 

Rhynchophorus ferrugineus.  
Abstract 

One of the most important pests of palms is the red palm weevil, RPW, Rhynchophorus 

ferrugineus (Olivier). It can cause the death of the trees. In the laboratory, we reared RPW, on 

semi-artificial diet for several generations. The adult fed, oviposition period and first larval 

fed occurred on freshly sugarcane stems.The second larval stage transferred on semi-artificial 

diet through to pupation. Weight of food consumption, duration and weight of each 

developmental stage were determined. Duration of the life cycle for males and females were 

60.00 ±5.37 and 86.41 ± 16.5 days, respectively. The average egg production per female was 

87.33±16.50, and the greatest number of eggs was laid during the 12-21 days old, and then 

declined. The percentage of hatching eggs was 76.71±10.18. In our study, the weight of 

laboratory adults were less than the adult's weight collected from field. 

Key words: Date palm, Dryophthoridae, Laboratory rearing, Red palm weevil, 

Rhynchophorus ferrugineus.  
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  &� �, 25  CB( ��  ��"�    ,�
 ��� R�S+' "	+   2Y�4 �
  ���   ��D�( �^(�  �   �E��+.  2Y�E4    �E�� +  E	 �!*

�,�]J4' ,��.� &�J4D�F &�J4' D' (�.	. P� ��.  
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) -���3� :  

45�6 2Y�4  ��� ��B( �"�            D '� j[�E
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 �	  �Z�E%�G

  CB( � 2J��!�    � ��� ����Z �� � �          
 D' �. C�Y D' �,�]J4' �
 � 8Y, �
 "	 [' P E	 + _� E	   $��EF �!*

�� .CB(   �J? 2
 ���  ���   �U�% )�iYb J+�4 � �J. (  &� t% 2% ��   ��\ >W�% �
 �  ��? p�I�. 	 ��

       �+�� T0JG. �����Z ���} &�.D �( ,�
 ��� .����Z� � �  2Y�4 &��, "  ��Gn�� �	����Z P��  2E% 

 �J? &��,�    . $��F �CB( D' ��   _�} 2
 �+�� ��� J4A? 	!�) u�](�' �c   �EiY � �  J+�E4 �  �EJ. (

��H�'>W �+ 	M�GV. 2��)  N���� ( u�](�' 2
-J+�4 � � T0JG. ��J.�+�.  

76 2Y�4  ��� + 	  �!* � CB(�"�   ��� )  + T!� 2
	 2+'�J4' C (2
  E4� 	2�  E�    [�EI =�E
 �� 

,�   + 2Y�4 D' �)	 �D�( �!*�     �'�+ `3U D' �,�]J4' �
 � ��?	 �� �� .'� 2Y�4 P     E��} �, ���   2
�*E. 

_�}  ���   T.�% �'�*H =���? � '�
 �   [' �, ��. �   �'��)+ D�� �,"+�? � �� .  ' D' �^
�  ��. P

2Y�4   ��!� ��  ����Z � 2J� �0( �v�f     $��F �D�� �,   �+��  '�
 � � >X( �      ��EH _��E} 2E
 2�   �,�E. 

'>W��+ 	M�GV. 2��,� T0JG. ��+�.  

'�
� >X( �   '>W D' ����Z 2� + 	 M�GV. 2��  �� �,�]J4'  .    ,'�. &,�% s��B. D' �^
   ��� �%� 

   N��� �,�   �
��!�)    T\�H s��B. �� �., �,� ��c  J+�4 2��, �      ��*� � ,'�� ' �   2E
 �]3�(

  ��.-c Y, 	   �A%�(' 20  ��       s��B. &�� ,�4 D' �^
   'D' 2
 �   �� � % �	 4 R���	 ̀ .D	 EG�  �� 

 + R�	x�#�  P)  � ���Y �m �m  �J%�
 � (  �, ��� TH�c ��	.    T![' �J	[ (' 	�	��c %   2E
&�   2��Em' 

��.  
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 2��( �
 �? ��� �� �k ��'�B��  ����Z �, � ' �  P.�I�F�4�      E!( ���E\ 2
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 "���86�J1. � ���M�GV. 2�	+ �'>W'�
 �.�I�F�4 =���? ��GH ���.�F   

D' 2J�� �
 El-Sabay et al. (2003)  
Table 1- The constituent of the semi-artificial diet used in rearing the RPW 

 

��G�, T	!*( ,'�.  
Constituent 

 �'�0.)R�(  
Weight (g)  

4	 ̀�G	.D) Potato(  1000 

l���) Carrot(  250 

,��) Flour(  250 

"%��) Glucose(  20 

���) Agar(  15 

 P	.�J��B) Vitamin B(  0.1 

P	�D�%) Casein(  4 

p�) Water(  500 cc 

  

���� �� ���� ����� ��	
���� ��� ����� ����� ���� �	
   

��	��� ���� ��!" �����#$���%& '���� ��   

Table 2- The duration of developmental stages of the RPW on semi-artificial diet* 

Adults  Fertility  

Character  Larvae Pre-pupa +

pupa 
Male Female Number of eggs /female % Hatching 

Egg 

Duration (day) ± 
SE 49.1±15.5 25.6±3.6 60.0±5.3 86.4±16.5 87.3±16.5 76.7±10.1 3.4±1.5 

Limits (day) (27-66)  (21-30)  (54-73)  (71-90)  (30-119)  (56-100) (2-5)  

* These data were taken from 300 eggs, 100 larvae, 100 pupae and 100 adults 
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 "���96 �.�F ���GH �.�I�F�4 ���� t�JB. TH'�. &D�   

�M�GV. 2�	+ �'>W �����)*��.D� e�'�� �,  

Table 3- The weights of the different stages of RPW* under laboratory conditions 
 

Adults 
character Last instars larva 

Male Female 

Weight (g)± SE  3.99±0.49 0.82±0.16 ±0.22 0.86  

Limits (g)  3.46-4.12  0.61-1.14 0.41-1.31  

* These data were taken from 100 larvae and 100 adults. 

  

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 ����;�86  �+���"���B( �.�F ���GH �.�I�F�4 ��)*��.D� e�'�� �, 
Fig. 1- Mean daily egg production by RPW females* under laboratory conditions. 

These data were taken from 20 pairs of adults.  
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�I� �]H ' p�,� >EW�% N��J4, D' �,�]J4' �
 _��} P�  E��? p�EI�. 	 ��

  �� .   R��( �,  ��Z ���, N�I�  �_�}    ��I 2
 ��  ,D�
 2+'D���       �*F �&�� R��( ���\ �, � �

 � &���'>W �'>W &,D �#% ���^( ��Z �� �� .  

'�
��f( �]� 2
 ��Z T	�� �,�]J4' =�� �, D' ��:  

45�6 ����Z�   ,��H 2% K�"
 b/c± r/�    &D� R� 2J�',   E
 � �    ��E1(     &��E
 �>X( E� 2

�+,�
 '�
 � ]� 	 &�� ��  2Y�4 2
   ��� + 	  �+�� T0JG. �!* .'�
� ' �   2Y�4 D' ��% P   �E�� +  E	   2E
 �!*

N�Ibc�dc J+�4 �   �� �,�]J4' �J. .'� 2Y�4 P  ��   �, �   E4�
 ��J+' �	        � ��E� �'��E4 T?��!E4' 2�

    . �'�Y &� TF', ��Z�   �, � 8��      �'�+ `3U D' �,�]J4' �
 �'��4 p� '�
 � ��� 	��   �'�� D' 

 ��? ��Z	 . ��� �� .          [' D' �,�]J4' �
 � 2JF�4 T+�( �2Y�4 TF', �, ��Z	  ? �2�\�H _�	  2JF�4 2�

]� �	. ��� ��.  

76 ����Z �     �t[' �G
 �, ��� �%�   _�} 2
   ���   JE4A? �U�% 	!�)  u�E](�' b   �EiY �  � 

J+�4� �J. (   >]G. =�? �, �
 �',     ���H 25['	  _�+	  T0JG. ,�
 �!* �+�� .        D' �,�]JE4' �E
 �E���Z 

'�[' P	_��? 	� 2JF�4 2�&� TF', ]� 	��. � ���+.   

���)+   �0� 4�<=� >���� ! :    ��� t�JB. TH'�. ���, N�I�    . � K�. �\�, � E	  �, �

   Gn�� � 2�H�. ��	   �]( �\ �, P� CB( 9  ��        �� 2f4�1. �2�H�. �� �, ,'��' &D� �  . '�E
� '  E� P

      2
 s�
�. ��MAI' D' ��%�cc    �CB( ,�M �cc    ���Z ,�M �cc  ]� ,�M 	 � ���cc    j[�
 ,�� ,�M 

�� �,�]J4' �,�. � �+.  

'�
�  . 2f4�1. 	 ��B( &'"�"�  )+�)U � �          D' ��,�. ,'��' P4 2
 8f3+ �&� �+�� -c   8E]� 

        ]� D' ��� $��F �D�( �,�. � �+ ,��	   �E� �,�]J4' �� .         E+�'�� ��EI 2E
 8E]� �E�    _�E} �, 2

J4A?	!�) u�](�' �  �iY �  � J+�4 � �J. (��H�    + 2Y�4 2^iY �, 	 �'��)+ �!*� �+��  .  �( 2+'D��

H &�.D	CB( ,'�^( ��,�. ,'��' �� ���� =���� .  

'�
�   '>W �'�0. 2f4�1. � + 	 M�GV. 2��        ��Z ���, N�EI �, _�VE. ,��. �  ��cc   ,�EM 

     2Y�4 D' ��� $��F ��+��+ ��Z  ��� + 	  } 2
 ��!* ��H _���  '>W �,�. ��    2E
 �wB*E. &D� �
 

 !( ���\�  �+�� T0JG.  .Gn��	   D' P<   ��H _�} ,�M � '>W �     E[� ��E� &D� �    ���Z &��E
 

'�
� �D'�+'  	�� . 	 Bf( &'"	  �� �,�]J4' �� .   �^( �� D' �^
� '>W ��    '>W � ����Z ���Z � + 	 2�
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  ��

M�GV.� Y�
 	       '>W _�} �, ����Z � ��� &D� ���+��� �� �  &D� �
 �^. 	 '�E
 �P� >X( 2E.','  E� 2

 �GJ�� �'�Y. �    ' D' T.�% T3+ � .�I�F�4 P�  �.D� �, �     �E� �,', =���E? ��)* .�% E	 �,', 2   �E�� 

�.D� R�4 T3+ �'�*H 2
 s�
�. 2�\�H���)*�84' .  

  

<��?@) � 
2  

    ��� t�JB. TH'�. ���, N�I�    �, ��*H   N���-      �E� &D� �  E�  ' D' � E�    �, TEH'�. P

  N����  84' ��.�  .  �%>J..�     !*( � ����Z =���? ,,� 	 ]� T	        =�� 2E
 �,��E. �, �� ���

"p "m�( 2% ��� R�S+'	8�3Y �, &� ��1 ���� �, 2I�
�. ��.� ��'�F T.  

.	)+�	 ,'��' ��M N�I P �,�.b/�<±  d/�<D�� +Z�I � ��+ ,'��' D' �(  )�/b±  c/<cD��  (

   �,', �
 2% ,�
  ���   .�I�F�4 D' T\�H �  ��� fI 	^�  8E0
�i.     E[� 8E�', �     =���E? =�� �, 

Salama & Abdel-Razek (2002) ��3E. ��,�. � �+ ,'��' ��M N�I � (�( 2E
 �  E	` �/d ±c/<� � 

</-±r/<d84' ��� =�'" D�� .  

 . e4�J.	 ��B( &'"�"� b/<  ±�/��   'D' 2
 CB( �             . D' �EJ�% 2E% ,�E
 �,�E. ,�E� ��  E	 &'"

��B(�"�.�I�F�4 �  �E�� E����? �   E4�
 ��E� =�'"E 	2�Salama & Abdel-Razek (2002)  

)</��±��d CB( /�,�. ( Gn�� �	 .�I�F�4 P�  ��� fI 	^�  '�� �, �   &'�'�4 e)��d    CEB( ,�EM

'D' 2
��,�. ,�� ��  (4�
 ��� =�'"	 2� Avand Faghih (1996)' �.' 84'�. P	��B( &'" E�"� 

'�
� [�( 	  ' ��f+' �� .�I�F�4 P�  '�� �, � �.D� e� ��% ���)*� 84'  .   E. �|+ 2
�     [, 2E
 �E4� E	 T

'�+ 2!G	. ��!*	��( &�
"	1�'  E�  �,�Ef+ 8E�� P) Murphi & Briscoe, 1999 (  [�E
 P	EGn�� �	 T

.  �&'��' �6*	+ 8	]	5 � =���? z�(' 8
�I� &,�
 P	��?	� CB( &'"�"��? 	�84' �,�
 P.  

)+�)U� ��B(�"�  ' �, � .�I�F�4 P� �,  2i
'�     P4 �
    �,�. ,���, �',��+  �  84' ��.�  .

��B(�"�   &�.D 8�> �
   �'"�'�  h�     P4 �, � 2J��-� � �b D�� �   . ��%'�H 2
 �       �E^
 � �E4�

 *��% �+���  ? �, 	 . h�  	,� ��i
 �   �, 2!db � d- D�� �    E4� �]\ 2
 	  � ��   PE4 �, g#E4

dr � d� D�� � ���
�,  2
     +���+ ��I� '"�' �  h� � 2J��g#4  . h��% � ��
�.   � CB( ���,  E�"� 

�,�EE. �EE� b±<�EE. D�� � �
�EE� .     �6*EE	+ �.�I�F�EE4 �, �"EE�� CEEB( ��EEJ�� u�EE+ PEE�'  

Metamasius hemipterus Weissling et al., 2003) (EEGn�� �	.�I�F�EE4 P� R. cruentatus 
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 ��

)Weissling & Giblin-Davis, 1994 ( 2
�*. ��+D T6	4 �
 �
�.�F ���GH �.�I�F�4 � ����*.

84' ���.   

 �]( �\�,� CB( 9  �� �/�c± �/�< ,�
  .\�, �]( �� CB( 9  ���       &�E.D N�I �, ��� 2J�'> 

  '"�' �
 ��  �,�. P4 h  ��    [�+� �.' ,�
 ���]J. 	  E4�� "	    EiF �E+�� &��  1Em'� �      ,'�E+ &�*E+ '� 

)cr�/cR2=.(  

 G� ���, N�EI	 EG� b/�±d/�     ��E% 2
�*E. 2E% ,�E
 D�� Salama & Abdel-Razek (2002) � 

Gn��	.�I�F�4 P� ���fI 	^� (Avand Faghih, 1996)84' . 

 ��Z ���,�  ' �, �      p�3JH' �
 =���? =�� P���  >X( D�� �   2Y�4 �, ��Z 2   �E�� +  E	 ��!*

,��H bb/�b±  b�  . D�� �    ��(�% 2% ���
     ��Z ���, N�I D' �(�        ��E� �E%� =���? =�� �, 

  eE4�( El-Sabay et al. (2003))r���� D��(�  �E�  Salama & Abdel-Razek (2002)) �/c±-/<b 

D��(  �� �
 � '>W � + 	 M�GV. 2�� �.         '�E� �E
 23��0. �, �[� ���
� fI e	 E^�     &'�'�E4 2E0iG. 

)���d�D��  ((Avand Faghih, 1996)   8E4' qE�,"+ CE� 2
 l��J+  .��Z ���, �,�� �	  2E+�)n

  . � K�.	��  �*+ ����*.  .  . �|+ 2
�  ' �4�� 0��. P	   [, 2E
 8 E	  )�B( =�� T E	��    `E4�G. � 

 '>W &,�
�  M�GV. 2�	+ �  '�E
 � >X(  E�  E���Z 2    8E4' �,�E
 � . )�B( �, E	��     =�� 2E
 " tE[' "

����Z�        EH �, �CB( D' ��� $��F �D�( 	           E4� ���Z =���E? _��E} 2E
 N�E0J+' P	 , ` E�  � ��

Gn��	  
�F 2
 P�   >X( 2
 �,�Y �  '>W D' 2� + 	 M�GV. 2��      . � K�. �\�, � �+,�f+  E	    Z�E
 ��Z �

  [�H �, ,�
	  ����% �, 2!� , � 001. �)	  ' ��G( P�    ,�
 ��� �%� �=�� P .[��      =�� D' �,�]JE4' �
 

"p"   01( �, 2% �	    ' �� u'�
' �m�H Q�    ,� _�I �
 T!*. P�� . ' �,�    [, 2E
 =�� P E	 ' T�  2E!G

����Z�       ��D�� �, CB( D' ��� $��F �D�( �  ��Z N�' �)    ,��EH� D��  (    2Y�E4 &�E�� D'   �E� �

 >X( �6*	+� . 2�   Gn�� � �+,�% 	 Y�
 P�  ����Z &�+�. � �Y �   �( ) [, 2
	 �? T�  EB�� ���'��  �, �

     J+ �, � �.�I�F�4 P�' �����Z	     �E���Z &�E+�. ��+D 2S�  �EY �       GE4 &�E�� �, �E( 	 [�' P E	 2

��Z�(� �	. � K�. 2+�)n	���*+ ����*. .  

    �F� �, ��Z &D� e4�J.�  ��Z P4 P�  �dr/c ± rr/�    ,�E
 R�E  .   ��Z &D� eE4�J.� D'  

c�d/c ± cb�/c   2
 dr/c ± rr/�   I �, R� �   ,��H �b ± db. D�� � �4� .' D' �^
�  ���E. P

     ,��H �, �T.�5 ��Zb   )J3�� 2
 D�� �  >X( 2
 �  . 2.',' 2� [� ��,� EJH � ��+�. 8
�y &� &D� � 
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  ��

���  . h��% � ��
� .B*(	 ' w�     � 2% ,�
 T!*. 2�H�. P�   ]� �,�.� ���Z �	     � 84' &�� �� E� �

  >X( 2
 D�G��   ,', ��'�F 2.',' 2 .  . �|+ 2
�   �4��!�  Z, D' �   H C% &D� T      �'�E0. � TE.�% �'�*

 ��B( �J�%�"� &�     .�I�F�4 2
 8f3+ ���  ��� fI 	^�   Y, &�!.' R�M �	 B*( Q	 ' w�   2E�H�. P

                     �E)�, _�EI D' � ���E� `4�G. &�.D �, &�� ��	]� &�6.' &,�6+ �	�. 2
 �SG. 25 84' �,�


�� �, ����Z 2�>X( R�M	,� ��+� &D� h��% LM�
 �&�.D P�84' ��.  

  �% ��I 2
�   ,��H dc  '>W R� � + 	 M�GV. 2�� '�
 �      ��Z ���, &�E� TE.�% �     ,�E� �E� 

 + ,��.	 ,�
 D� .    '>W �, �,�]J4' ,��. ,'�.�    01( �, �,�]J4' ,��. 	   �0. �, �m�H Q E�    =�� �E
 23

Salama & Abdel-Razek (2002)3
 	'�', � �,�4 �����( 	,�VJY' 2���I 2
 84' � =�� �, 2!

        + �TB+ 2Y�I 8��
 D' ��� �%� Q01. �,��	   EGn�� � T	     �.D� w[�EF ,'�E. P E���)*�   �EG+�. 


��!4�	 4' �	   �D��%�4 �� ...+	     4�J4, 2% 84' ��� �,�]J4' "�        �. ��*% QI�G. 2�� �, ��+� 2
 

>? &�!.' 8[��4 2
�+ �	83 .  

'�
� �f( �     ]E� 2E
 ��Z T	      [, 2E
 N�' =�� �, ��� E	      2Y�E4 CE% �EiY T   �E�� +  E	' �!* E� �&'�

]�	��  ��� ' �  �U�% ��� ,�S �(   fI �H D' 	^�          ]E� D' ��E� $��F T.�% ,'��' � �,�
 	��   �E� +  E	 "

       ,��H D' �^
 � �,�
 �U�%- [' � b  . D�� � �+,�.  .     2% R�, =�� �,     � �EU�% _�} ,���

['	 + _�	�!*  �'�
� !*( 	 ]� T	  ��     ]� 2
 ����Z 2�� �� �,�]J4'	  �Ef( ���       2E�H�. �, � �+�E� T

]�	��+ 	(�]�( "��*+ ����*. . ]E� ���, N�I 	�� </� ±</-b ,�E
 D��   +Z�EI 2E% �   D' �E(

 fI �, ��E� �%� ��.	  8E^)����bD�� ( )Avand Faghih, 1996(     ��E� �E%� ��E. 2
�*E. � 

e4�( Salama & Abdel-Razek (2002)) �/�±c/-<D��  (,�
 .  

(�( 2
 �,�. � �+ T.�% ,'��' &D�	 `�</c±  �-/c � --/c±  �</c &D� D' �J�% 2% ,�
 R� 

 ,'�EE�'fI �,�EE. � �EE+	EE^�kEE��  ���� &'�'�EE4 2EE0iG. D' ��EE� )(�( 2EE
EE	 `-�/c ± rb/c �   

�b/c ± c�/� R�  (,�
 .'� �? P�     m�( Z�
 �, 2% ��i+��� ��	   . ��� �,', ��   [, 2
 �+'�(	   R�EM T

����Z kY�. 2
 N�0J+'�]� _�} 2
 �F� P4 	�����
  . ��I 2E
�  2E!Rogers et al. (2002) �, 

 =���?Prionoplus reticularis (Col.: Cerambycidae) B*E( &,�
 T!*. 2
 	 2E�H�. w '�  2E% 

 '�
 ��Z� ]� 	   + D�G� &�� ��	  >X( 2
 D��  [� ,�', 2�     �+ �,�"�' &� &D� �
 �      �E+,�% ���E�' ,�E� .

 >X( �'�0.�  % � 2	]	    '>EW �,�E. 8��   �E�D�� �, �     ��Z 2E�H�. �EF� �   '"E�' �, �     �E�M N�EI h
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  ����
 �T.�% �'�*H�  Gn�� � 	 � P  . ��+� &D/ 84' �y . �� 2Jf['�        TE.�% ,'�E�' &D� 84' �%� &�

' �, E� 
 �=���E? =�� P E	   eE4�( ��E� =�'"E &D� D' �J* Salama & Abdel-Razek (2002) 

)-r/c ± <r/cR�  (,�
.  

  �% ��I 2
�    ���, N�I �    T.�% T3+ ��b±��    ��(�% 2% ,�
 D��        =�'"E ���, N�I D' �(

 e4�( ���Salama & Abdel-Razek (2002)) �/-±r/r� (84' .'�� �,�fI e	^�  N�EI &'�'�4 

 ���,� T3+ �-<±�d84' ��� �%� D��  )Avand Faghih, 1996( .01( �,	    �E|+ 2E
 �Em�H Q

.�     ' D' T\�H ,'��' �4��   . =���? =�� P�    �0. TE
�Y �G+'�( E�    '�E� �E
 23� fI e	 E^�   &'�'�E4 

�G��
.  

  �% ��I 2
�    ' 2
 2��( �
 �   '�� �, 2% P� fI e	^�� ����Z � .�I�F�4 � �GH ��   TF', �.�F 

T+�( ��� ' �      �+D �.�F 8F�, 2G( �, �,�% ,�S� . �  ? �GG%	 . ,��G*�     �E^
 ��^[�i. �, ,,�� �

 ����Z =���?� ' �   ��( �, ��*H P�!�          '�E� 2
 �( ,�� R�S+' �(Z�
 8
�I� � T.�% � fI e	 E^� 

�+D�  ,"+ &� ��  ���
 �( .  001. ��^[�i. �,	 , P�  '�� 2
 ��)�  e ��E+�       ��*E+ ���E�' =���E? 

84' .Gn��	   ��Z ���, N�I P�  % � 	]	  ����? �'�*H 8� . �   EJ. �+'�(�      _��E} �D'�E+' D' �y

   ��I 2
 ���
 =���?� _�} 2! ���   E. �J�"
 �    ��E� �E+'�(�   '�E
 RDZ �    D�E4 TE+�( �   '� ��Z 

D 8��f� 2% �G% C�'���,��>X( ��J�� �
 �2 '�'�� �, ����Z �fI e	^�,�', .  

Paim & Beckel (1962)�,�% ����*.   TE+�( �, 2% �+'  �E��' �    �E���Z eE4�( ��E� ,�ES� 

q4�4 �� �D'�, qF�� �Orthosoma brunneum  . &�JF�, 2G( �,	3%' �i4 �&�
"	  ,��EH &�

- %      , �i4 �~�M �, � 2J�', h��%� 3%' 	    �( P
�% ��b %'"�'�  . &�*+ h�    ' 2E% ��, E�  �, P

�f(�   ]� 2
 ��Z T	  , � ��� �Z D�?� . �/  84' �,�
 �y . fI 2
 2��( �
	  .�I�F�E4 D�E4 T+�( 8^� 

�GH��  ? ��.�F 	 . ,��G*�    �^
 ��^[�i. �, ,,�� ( ��y	     3E%' tE�JB. ��i4 �	  , � &��  3E%' 	 �

�� �
 P
�%�% � 8M�4 	]	4��
 &� ��+ � ��� 8�,��  .  

  

���A��B�!  

 [��3. D'	  ' R�J1. P� 01( ��)J3	 D���*% ��0�    �Y� p�G� � &'�'�4 �  EG�.    ��?�E�1. ��
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