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Evaluation of various traps and attractants for trapping the Mediterranean fruit fly,  

Ceratitis capitata (Diptera: Tephritidae), in a mixed-fruit orchard in Shiraz (Fars province) 
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% &'R�    ��R*�,    �0�R� QXR0 \�R�. 
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  Q K/5  �r�/5  ��d/r �

K/r  �r!/r   N% �2/)2�o � 
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 * P R
.0�
  ��SR� P     i ��2/R) ER0�-��
  �, h�R�2 

%
  %2% E� ����	
  Qre/r �r�/r �d�/!��5/5 �rK/  ��K/  ,�( N%

�� P . ��SR� t��   ��2/R)

  �* D.* Y*�6;E0�2F  ��   i ��2/) � 
 h�� 2  % �, 
  %2% E� ����	
Q  0 �,
   2R3* &�, E	 �   uR����

23�;�' ��/* �� �� .  ��S� Y6 ,��N%   i ��2/R)
  �, h�R�2 �6 R
 % E
   �R���	5/�  2R��2�    DR.*

�*;E0�2F ��% �, 
����	 ,'� . DR.* Minettia sp. -�  �,�'0�Rm Lauxaniidae  i ER0'��  QRT* �, R
 1�

 i ��2/)
 ��S� h��2  ,'� ��� . D.* �o�,  ��� 20  ��S�   % �, ���
����	� ; T� [   E� j�A 

%2%
  Q�K  ��e  �5�  ���   � �e �,  ,'� �o .F0
 �30 E_;   % �E6 1� 
 �R���	�  R;       1�'R�( ER� �, � [

2F3�; % P
     * D.* �'70� ��S� :3� ����	
 �* �';E0�2F  �� �,  \��  ��� * 
  � ]'�^* �'
-�2  R�2N* 

* �0'�.  

�:��  �� "���; ":  * D.*
 �* �';E0�2F  ��� E�% �����6 Q�� ,�'* �\��   �'
*]'�^*� ��SR�   �'R70� �

-�2
�.  
 

Abstract 

Mediterranean fruit fly (med fly), Ceratitis capitata (Diptera: Tephritidae), which was 

considered as an important quarantine pest in Iran was recorded on mandarin fruit in Shiraz in 

January 2007. To determine the best combination of trap and attractant for trapping of med 

fly, a field experiment was conducted in a randomized complete block design (RCBD) with 6 

treatments in 3 replicates in a mixed fruit orchard (2-hactares) in 2009. Treatments were 

included: 1-Jackson trap baited with trimedlure, 2- Mcphail trap baited with trimedlure, 3-

Tephri trap baited with Cera trap liquid, 4- Tephri trap baited with biolure, 5- Plastict bottle 

baited with Cera trap liquid and 6- Yellow sticky panel. Traps which were installed on trees in 

26th July were checked weekly and the number of captured flies and non -target insects were 

recorded. Mean number of total captured flies per treatment per day (FTD) and non- target 

insects per treatment per day (NTID) were calculated. Data were transformed to homogenize 
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their variance before analysis of variance (ANOVA) followed by Duncan’s Multiple Range 

Test (DMRT). Results revealed significant differences among the treatments at probability 

level of 0.01 (df =5, F=129.58; P>0.0001). FTD were 3.16, 3.08, o.24, 0.6, 0.07, and zero 

respectively but NITD were 0.05, 0.02, 7.42, 3.83, 11.06 and 1.86 respectively. Population 

peaks of med fly and non- target insect were observed between 11-25th October and 15th 

September respectively. The total capture rate of non target insects in treatments weres 2.3 

times number of med fly. Minettia sp. (Diptera: Lauxaniidae) was the dominant species 

among the non target insects captured by some treatments. Percentages of total captured adult 

males in treatments 1-5 were 96, 95, 32, 22, and 25 respectively. In conclusion, treatments 1 

and 2 are recommended as the best for mass trapping of the med fly in mixed fruit orchards in 

Shiraz city. 

Key words: Mediterranean fruit fly, traps, attractants, mixed-fruit orchard, mass trapping, 

Shiraz. 

 

���D�:  

* D.*
�* �';E0�2F �� �R�   &�R0 �.0� R
` Mediterranean fruit fly  R;� med fly �   R	�( &�R0 

Ceratitis capitata (Wiedemann) �2/) �� �,�'0�m -� Tephritidae � EF���  1w���,* ����. �; P

 D.*�, �� c���* &�0 ��� h,�2F* ,;2.�  �R�0�* C. citriprda Macleay� C. hispanica DeBrême� 

Pardalaspis asparagi Bezzi�  Tephritis capitata Wiedemann 0 RR
L   EFm��RR� RR* ,'RRR�  

(White and Elson-Harris 1992). * D.*
�* �';E0�2F ���2� �T�� 
�, ��� P �;�, 1�2   J�R� 5ed 

�, ;  '�� \�� [ �, 23� �3/* ,;����  � E� ��%;E� j 1�F�� ���T�	� �'/6 �  �1�3�Ro�  R;,L� 

1�23%  ��/0�*26 � ��/F0� ;:��   �30 �, �  R;      ��2#FR�� 1���R0-�* p2R� �, :; :R��.   �2R� -�2R�; u

 $* �(�`*�0
G )�*2�( �,   J�� 5K     ��*��H� E('	_* �� ��2	�   ��% J2F�6 
#   �A�0 E� 2_�* ; �

1�� :�� �,  J�� 5K5E�  ,2� �N�;� Sabzavari and Jafari 1991)( .�; D.* P�2��*�, 
��� P 

�,  J�� 5�e �, \�� ���* 
�' 1���0-�* 1�F�� )(Valipour et al., 2008 �  J�� 5�K�, \��  �R�� 

*
� �'
-�2 �, ����/* 4��� 1�F��  ��)4��� ��%�70 8�) ��/0 2/F�* ?��L�(.  

-��0� &���� (Trapping System) ;S����L�� -� �  � ��RNT�G* :3� J���F*
�' R
%�	F`
�[ 

�
xT'6�';[ � J2F�6 .* D  ��� * 
�' :��. -� �; �S% P
  ̂ /% :3� [
   ,'�� y;   ,'R�� &�( � 
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   �, :��; �E#G�* [ ,�;��  N% � 

 �,��$* P  N% �1���/F0�

 '#% P; 0�*- I  N% ��-��7* 

 ��6 P�; 

?��  ��� ��-��7*  N%

 * P
1��L  �� �  * Y`�`%
0��L� N%

  ��0�R�'0 P  �'R70� N	�  R
 N% �: 
R
 P

 �{� Z�6�2A; N% �

  '3| 1�*- P� � ^/%
E0'� &�.�� ,�- y ���D.*  � :�� N%

  E0�FR�� P

-;,�XFH� 1���  i
 �2� �,��F�*  ,'�(IAEA, 2007).  

��S�   �'70�;S J���F* -�  2%;?�� P ���D.* J2F�6  ���* 
:�� �' .  -� 1'R�6� IR� � R; P

    �,2F`� �'G� ?�� ���'/6 �,�  �* �-') ;E0�2F  ��    J2RF�6 :R3�   * DR.*  R
 �* �'; ER0�2F  ��  � 

** D.
- �';1'F (Bactrocera oleae Gmelin) �,��F�� *  ,'R�) Broumas et al., 2002; Delrio, 

1989(. �,  �'/6 0�l��
   ,��) �5r  ��FS� ��L�   \�� -�  ���      ��SR� ?�� ER� ��762*    �( �'R70� R
 E

�* D.*;E0�2F ��% 
 ��	* �0'� (Navarro-Lloopis et al., 2008) .�f I�
 P��@� E�%� ��'X� 

,�;�2 ��\�� h�2U��,  ���* 
�' (Perimeter Trapping) �, }�2��
Y���, ��F0 ;#�'* j
*� :
L��,  

* D.* J2F�6
�* �';E0�2F ���,'�   :R�� )(Chon and Yuval, 2000 . ���R6;   �'R70� ��SR� ?�� 

.F`�- ;,�����6 E� ; ER�%   �R�   ,��, ��R��6 QR�� ,�'R* � ) Epsky et al., 1999, Vargas et al., 

1997.(   

E	NU ~�'0� ����@i ;62% � 
  1'*2����RA ��R7 (Parapheromone lure)   ��SR� :R3�   �'R70�

 �* D.*;E0�2F  ��    EF�2� ��2H �,��F�� ,�'* �0� .%�2A�
  P�
T���
  �2H � ��L  ���   w��'R% 2	^*  

 �H -�;	 2%; E	NU P  ����@i ;�, �,��F�� ,�'*  �,;���  D.* �'70� ��S� ���* 
�'	� -�   ER�

* D.*
�* �';E0�2F ���  E ��	�* �0�� (Messing, 1999). �'T�2� (Ceralure) �  2R%�  �'T�R*0
L 

  -��H;	 2%;P 62% 
         * DR.* �'R70� ��SR� � QR�� :R3� �,��FR�� ,�'R* 1'*2����RA ��R7 R
 �'

�*;ERR0�2F ��  ��	RR� ERR�RR* �RR0��. �ARR;�����'T�2RR�  -RR;� ,� 2RR%�  :RR�� uRR�'F* �'T�RR*  

Avery et al., 1994)( .��6�; ER�%   �R�  � ~'R0 Q`R)2�     �R30� YSR�*  ���R�F :R��.  ,�- gR0� 

��@� 2%;     Q�� :3� g0� PD.*  ���  � 20  D.* �,�*  ��� * 
       * DR.* �'XRm ER� �' R
 �'

�*;E0�2F  ��    ��	� E� * �0�� .D.* * 
 �* �';E0�2F  ��  E�% E�   ��� E0�'F��   ��  � ,2�  ,�-;� ��
E� � 

�'m Q�� * ,'� )Messing 1999.( 2F3�;E�% QX0 Y$* P  �R��,  � R;    :R�� YR$* DR.* P

�
2� ) 6 ]�#0	   � ��F��
2 �, t�% :m�,( 1�  �� � �,  ~��%�� "� 2F*  2%w�R� -�   R*- nGR�
 P

 :��(Papadopoulos et al., 2001). � ���H
��;D.*   �R��*  R
 �'e/d"K 2RF*   :R��  �2��R��; P
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E�% ���7`f ,�-   g0�* ��;�, :` �;E�o�� P -� 0 1�Fm�, �0'R� QX Messing 1999)(. �, 

J��  � 5  �� :�0 
�  ��, J��  �e!   � �@� Pi��
 _0� ��
�
�S � �, J��  �K  2%� �'T�*   ER� 

 ����6 Q�� �,�* 1�'�(* D.*
�* �';E0�2F �� :R�2� ��2H �,��F�� ,�'*  )Steiner et al., 1957; 

Beroza et al., 1961(. E	NU ����@i ;0 
L -�  J�� � ��S� :3�  � DR.*  �R��*  R
 ,�'R* �' 

 ��2H �,��F�� F�2���.    D.* �,�* �2/) Q��  ��� * 
  J'�$* E� �'  ���%�2A �
�T, E� 
0 Y
-� 1� �� 

 %�2A E��
    � 1��	^% ��� :3� P  I^% Y*�S% 1�  �� :��  .J'�$*  ��� %�2A �
�  2/) I� �   �R�� 

20 �  2/) I��  ��� �,�*  D.*   ��� * 
�' ��    ,'m :	� E�    Q�� * ���6 �*� �,�o Q��  �,�*   �� 

�
2F/ :��.  ;� 62% P
  �#* �, ��7;  1'*2����A �� E`  �� -� ���6; 2F	6 � �,  D.* Q��  ��� *  R
 �'

�, N	�
:  ��� �A 
; ��,�'m2� P ���F`.  �f I�
  J'R�$* P   �R�� %�2A �
 R�  2/R)   ��i
  h�R�2

- R;,�� ��   ,'Rm ER�  QR�� RR*  �R��6.  ER�%  �R�� � [R* RR
Y � FR��
2�   %2% ER� 1'`RS� �RR
 �, Q  

J��   �R��  ����  �e! � �!  ,�      DR.* �R� �-��R7*   �R�� *  R
  ,�'R* �'      �R�F�2� ��2RH �,��FR��  

(Mcphail, 1939; Steiner et al., 1957; Harris et al., 1989).I�  -� 1'�6� �;E�% P �� �, ���'/6� 

�, �RR�F^* ERR*�02� �RR�� ,�RR;���J2RRF�6  � �RR;RR�6 E/DRR.*  �RR��* RR
 �' �,��FRR��RR* ,'RR�  

(IAEA, 2003) .J�� �, ���m� 
2 2O0 2� 1���	/0�, Q�i� 62% ,2���6
   ��R��6 QR�� ��7  �2/R)

  D.* �, �,�*  ��� * 
  �'L62	F* ��� :��. �, J��  ��� T��
 62% P
     ('�XR* ��R��6 Q�� Q 

 ���6 ��;    ��_% &�0 �� w�� � � 
�'T'  &��� :3�    D.* �,�* �2/) PFm��0� *
 �* �';E0�2F  �� EFm��  

�� (Heath et al., 1997, 2004) .�
 �'T'-� �,�* E�Y*�� : 2%�F*  R
 R*� Y
 �FR�� �P�0'*�  R
&'  �

�2%'A
 S/% P
 ��� Y :�� .�/6   ;�   �L�� Q7� �,�* P; ���6 Z;  ��S� ?��      1�'R�( ER� �'R70�

;,�XFH� ?�� [�  DR.* J2RF�6 :3�   �R��*  R
,2� �' R;�) Gazit et al., 1998; Katsoyannos  

et al., 1999; Katsoyannos and Papadopoulos, 2004(. J�)�, 2��)   � ��R��6 QR�� �,�*
 �'RT' 

   2�% E�% �� ��2	�� b�2%  h2X*2A  2R%;          ��SR� :R3� ��R��6 QR�� �,�R* P    �'R70�  * DR.* R
 �'

�*;E0�2F  �� �,  ���'/6�  �* �-') ;E0�2F * ����. 2�%�   �% ~'0 b�2% 

  2;   � [* E�% EF��
  :�� Y

 ���, E6� ��3f :3� @��* ,��� D.*  ���*  R
�'   ��R6 � :R���;  ER�% J,�RN* 1�   �R�� IPMT 

)E�% ���� [* 
� Y
��	T� P( :�� (Miranda et al., 2001). � ,2���6
   �R� ��2R	� �'RT'  ER�%  �R�� 

2�%�� b�2%  IPMT�,  T�2F��
�0 
#�'* L
*� : R
   :R�� �,'R� L(Broughton and Delima, 2002) .
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 �f I�
  P � ,2���6
  �'T'�F0; * j�'�G   ��SR� �,      * DR.* �'R70� R
�* �'; ER0�2F �� ���'/R6 �, � 

}�2��
Y�� J�#%2A  :�� EF��, 4������ (IAEA, 2007). 	�� E� E�'% �� R
 ��SR� ?�� :   �'R70�

 E*�02� �,  ���   D.* �� �-��7*    ��� * 
   ��,2F`� V'G� �, �'   ,2���6 '}�� 1�*-��   ����6 Q�� ,�'* 

��;� 2%2�'*  ��0�* �
  E�% � �'T'  ���    ��R6 �R� �;  2%w�R�  )   2R�% �R�0�*�  R%    � b�2 ER�%   �R��   �R�f 

E	NU ��(�� �* D.* J2F�6 :3� ;E0�2F �� Ro'% 
  :R�� �,2R6 E (IAEA, 2007).  -� h�R� � R; P

 N% Z��xA

 2F3� P; 62% P
       ��S� :3� ����6 Q�� �,�* � E�% Q * D.* �'70� R
�* �'; ER0�2F �� 

 \�� �,  ��� * 
 � �'
-�2  � �, �� 2O0  �*�'( PF�2� ��0�* ���6 ;   ��S� �, w��     �R� :R���h   &�R(

��S� �;   I6 ��S�  2/)�� i 
 �h�� 2 ,�XFH��  1,'R�     L� 2RO0 -�;   R% ER��*
    ,�'R* P�   :T'3R�

,2���6 � �A;���� Q���* �, �2�;u �H�
	  � �'6��2��
\�� IF` ���* 
� �'
-�2,'� .   

  

	/� 
 E�� 

  ;�  �, Z��xA P    �A � 1�F`��% J'X�
;   J�� L 5�� �, ;  * \�� [
  �, ]'�^* �' 23�  R�
-�2 

�_0� �� &.  � 23�
-�2 ��   ~��%�� d�d 2F*  -�  �, nG�;� �   ��2�� ��XRF^* R
�; 5����   ER��, 

T�	� � e��5K  H2� E��,  u�'F* �  7`0 :�'U� E0w�� d % �  �R*, u�'F*� E0w�R�  !/ ! 

 ̀ �� E��,
4' �,  �'��   ;�  ��� cH�� 1�2 :��.  ENT�G* Y$* \��� �� 
  � ]'R�^* :R��6 IF` 

  E0'� -� YS/F*  ��� Fm�,     ��,2� �'T� �'T�,�- ��0�*   R�
�Q  ���R0�  'T�R*2m �  �'R.0�     I6�2R% �R�

  ,��)�rr  �, :m�,   ,'� ��FS� .�
   -� Z�e     �� \�R� �Ro�,    1�RFm�, 'T�R*2m �    S/R% ��R0�
 Y

* ,�,. �6
 �	( E
 �:��6 ��     :��,2� � :��,  1�  R� E�
  �+*�R6 �'  F�R�     &�R_0�  R*  R��.    R;� P
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Fig. 1. Various traps used including: Jackson traps baited with trimedlure, Tephri trap  

baited with biolure, Plastic bottle baited with Cera trap liquid and Mcphail  

traps baited with trimedlure (from up and right to left) 
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Fig. 2. Comparison of mean daily capture of med fly (X±S.E) in a  

mixed fruit orchard in Shiraz (2009) 
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Fig. 3- Mean weekly capture of med fly in experimental treatments in  

various sampling dates in a mixed -fruit orchard in Shiraz (2009) 
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Fig. 4. Comparison of mean daily captures of non- target insects  

(X±S.E) in a mixed fruit orchard in Shiraz (2009) 
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Fig. 5. Mean weekly capture of non-target insects in experimental treatments  

in various sampling dates in a mixed -fruit orchard in Shiraz (2009) 
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(Coleoptera)  �1����ST'lT�� (Lepidoptera)  1w���'� �  (Homoptera) �0,'�.  R�
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2/)�� i 
h��2         � ER� �R�NF* ��R� ��SR�    1w�R��, EFR�� �   �,�'0�Rm   �R�;  �R�0�*  Muscidae �

Lauxaniidae� Drosophilidae)   Q�i�  _0� D.* � E62� D.*
� 22�;�#;�, E6  � R;#$% P R
 -� �

�
 �2� -�2� T�� 
    ?��L� ��� P* ,,2�( �   m ,��'* �,
� 6 	 �,�'0�m Tephritidae )E0'	0   �R�; 

  T�� D.* -�
L( �0,'�. �,    }�/Ri J�� EF���
  �'R70- 1�   �R�;   �,�'0�Rm -�  Vespidae ) �'R70-   �R�� 

Vespula sp.�  Vespa orientalis (�, N	�
: ��� �, ER�'% Y��H % 
 �R���	�    j�RA � ��R3f �ER� 

,RR;�RR� ��. RR�s	�
% �, P
�RR���	� �'6@RR* � %
 ZRR� ��RR	DRR.* Minettia sp. -� �,�'0�RRm

Lauxaniidae  N	� �� 
F   J,�N* e/d�   �o�, Y6  % ��S� 
����	� 26>  ���   �R� ����/*.  ,��RN% 

��S� �;  �, D.* P 2� ;  [-� %
����	�    ��R� 2R6>    %2% ER� R
  Q��K )�/5e%(� e�5 )e/� %(� 

  �r )!/dr (%� e  ,�RR( )�/ %( ,'RR�. �, W-��/RR�6 1�RR�'lT�� :^RR� EFRR��� �RR�� :RR�� 

EG#0 ��� Chilocorus bipustulstus�Adalia sp. � Stethorus sp. ,��N% E� Y6 5r �R(  ,)! %  YR6 -�

��S� i ��2/)
h�� 2 (�0�� Q�� g0� ,�- ���6 E�% E�.  
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 2F3� P; 62% P
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��;  �R3�% ER� ;�,     DR.* QR��* R
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    �����6 Q�� �,�* ~'0 �  �ER�% ,��N% I6�2%  � ~'R0 R
* ��
 �1�R�L  N	� I6�2R% R
  �2R� � :R�� :; u 

�'� � ��;  ��2RH  R* � R
,2) IAEA, 2003, 2007; Navarro-Llopis et al., 2008; Papadopoulos  

et al., 2000.(  

�, �;   �ENT�G* P�
 W'�� P  ��  �N* h+Fm� ��,�   �/R0 ����/* �         Z�6�2RA ��R��, 1�/R0 ER6 
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L  2R� 
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�  i ��2/)
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%
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  YR	( R*  �R�6) (Beroza et al., 1961 .-�   ~'R	_*��5�  ��SR� �2/R)   ��R�)   h�R� :R�� +

�2/)  ��� i 
 h�� 2( u�'%    ;�  P%
����	    #$% ��* J'U �,
�  � �  i �2/) 
  h��2)   -� 2RF	6

0
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