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Synthesis and field evaluation of aggregation pheromone of  

date palm fruit stalk borer, Oryctes elegans 
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 � ^�X�  ]�#�X � �f��0� ,X! �,� #gA 0�1�   �� O$_� I� � V$��IX! W� -! ^� 05# 0� :"
 W�0 .   "D3
 �:
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Abstract 

Date palm fruit stalk borer, Oryctes elegans prell. (Col.: Scarabaeidae) is one of the 

most important pests of palm trees in Iran and Asia. 4-methylOctanoic acid has been 

identified as the essential component of the male aggregation pheromone of O.elegans. 

Synthesis of 4-methylOctanoic acid has been performed in 4 steps at chemical 

laboratory of Iranian research institute of plant protection. In the 1st step addition reaction of 

leuvinic acid and bromo butane afforded 4-Hyydroxyoctanoic acid. In the 2nd step chloride is 

replaced with hydroxyl group by the addition of ethanol-chloride and thionyl chloride to give 

4-chloro 4-methylOctanoic acid. In the next step by heating the resulting compound it 

produced unsaturated alkene bond of 4-methyl 3-Octenoic acid. To saturate alkene bond, 

hydrogenation with platinum oxide as catalyst has been done. Final compound resulted after 

vacuum distillation and column chromatography, 69 gram pure racemic mixture of 4-

methyloctanoic acid in total efficiency of 48%. This method of synthesis is easy and 

reproducible in any chemical laboratory. 

Field test in date palm groves of Saravan region established and concluded that there is 

no significance difference between synthesized pheromone and imported one. Hence this 
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pheromone can be prepared in Iran because of low cost of preparation and enhance 

availability and use in mass trapping programs to reduce population.  

Key words: Aggregation pheromone, Oryctes elegans, synthesis. 
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� ���2 �:� 0'��.  
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 �D*� � 

  1w�� � �41T�    � GI'!: ��2 �� G�
�� ��� #!�:�T �   ?8�! �� i(2  "#�    d�D� �a$UD+� G� 

   ! � :$-"A �F���#!"I-�   p$,+� ^�� ::"
 . ! 8!�G         
:$D]
 e$� "� 8! ��"3 `$U+� xbY ��� 

       4� ���8 �: �
 ��	
 �� �8��5� ��    "�! 7r$� �� � G� ��"y � �-!  .     : 0D1��� ��D�"3 �3�:�  "D[

 8���%X �a$U+�� !�!: �   � � ��	
 �����  �D��  :0D4I� �      zD4� �DX �D-! �  �
 8!     ,D� �D�� ��

8���     �:��� � 0'� ��:$� ��
�   ��I3�:       � �I3�- {r$I� !� ��"3� IY ��  \%3 cS�� � �3�: �0

�� 0�$' .    *6�1� �: �:$2$� ���
 H56�  ?�� �X  ���  S!�8 �8��5� �  ' � ������� ��$T � 
� �:"

�� 8! �_t %� �:�(	! ��"3 `$U+� ���  :$'(Gharib, 1992).  

   �D�"3 �!03�D' E-$-)Col.: Scarabaeidae (Oryctes elegans Prell.   - �
 �D� �DX  ^D-$

�0
"X�    � �"X ^-$- � �   �Ib
 (��   �:$' 8! �&� F��      �D�"3 H6�1� �: �� �:$� ��"3 ��	
 G�"#

        :�!: ��%I�! �!"�! �: �J�2 8! � ��-
 (�3        QD2$� qD-$I� �$h� � /t�u %   D� ���,D3�  :$D' 

(Gharib, 1969).  ��$
O. elegans ��I-! 8!  |��	 ���) 8!"�D' ��,	 �:��
8�"�	 �O"�2(  �"�D'$� �

DD-8$3 ��I)8!$DD�!( OgDD�! �)�!"DD��( ��DD�"� �)FDD� ��"DD&� �: ��DD	"�2(��DD
(�"� � ) �p�DD1��

|�5S�01�(     ��I,Z$J� � ��I,�- �)           WD�!8 �GD�!: �8��"D- ��$D)�� �01r "Ur �"�%�!"�! ��!�!"-( �

���bT! )  E������ � �$3(   :(� �)H	�� (   ��%���"� �) G�"�' "Ur(    �D-! �0�:"
 ?�!(
 .  H6�D1�

   �: ��$
 G�! ��%I�!              ��D5�] ��D�"S o0D+I� ����! �"hr ��:�! �}!"S ����$%� W��' ��������3 
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     ���I��$� � �:$4- ��I,�"S�� 0'�� .         ~"5
� � �'$3 �W
 �r�- 8! ��@�# �� �]�� �!"%Y  ���

       ���,3 Q2$� ��I3�: M�# �: �JT!�� 0�$' .     �'$3 o0S�r 8! W��� �!"%Y ��@�#  ��   WD
 �

         0D���"Z �D� � �$D�� W�&%# O0S Q2$�            �
 ��� "D� �$D�� �:�UDIr! ?8�! ���D� � �
   �D�

�� ::"
.    ~"5�: 8! (�� ����a    � M�# G���A ���         � �:"� ��@�# ��"3 ��I3�: ���I�! ��!$2 ���


:�!� ��0T ��"3 ��I3�: �� �� 011� (Mohammad poor, 2006) .  O$�D- 8! �:�bI-! �`"I1� ��2

          �# � ���� �: ��a M�"3 �� ���(�� �3�: M�# �:      � O�P�! �]�- ��� `$�4� �$h� ��I,�� ::"
 .

    �r�- �0�!8$- � ���I,�8 |"�  ���    8 �:"� � ^%3 �       DT$# 8! �D3�: M�D# "��   �D��  D1	 �   �D� 

 � �!8���%X� 0'�� .      8 ��X O(JI,� �8��5� ?�� �: "��   �!"
��X :���      � �
 �5�� �!"�! � 0'��� (

:"[� ����� �-! �0(Mohammad poor, 2002). �&�
 :$2� �� ?��  E-$- �� �8��5� �!"� ����

         ?�� "��- �����: �# �-! O8a ��0�:"
 ��T$# ��"3 �!03�'    �-�"� (�� `"I1� ���   O�P�! ����

:$DD' .8! �:�bIDD-! �k$UDD3 GDD�! �: �0DD11� QDDJ2 ������DD' :!$DD�� �$DD�"	 k$UDDN� � �DD� 

�$��"���     ?�� G�"I�� 8! �&� ��               4# ��D�4�2 ����D-$� ���D�8�! �!"D� �D� �D-! ���D�  G�D�

Q-�1�    � �8��5� ���8 G�"#            �!"r �*�bJ# `"I1� ��"�0� ����"� E� Q]�r �: �	
 `"I1� G1�w��

�� :"�
 . ����"� "��!  ��              �: ������D' L�D5#�! �D1��8 �: �0D' O�DP�! �#�D*�*+# �  ED-$-  ��D� 

Dynastinae   �Rutelinae        �8���%� �a$U+� ��	
 �!$1S �� �� ��    �-! �0' (�"�I� �01'�� .

 -! "� �-�"� |�  ��      ̀ �- �6 �: �0�
 W�S �� �   ����������      E-$- "� �!"%Y ��!�!"- �: 

       �4�P# �$�"	 e$� E� 0�]$# �!03�'�� 01����             �D�$
 GD�! o:�D� � "� �!"%Y QJ2 Q5- ��

�� :$' (Mohammad poor, 2003). ����8
 ���!03�' E-$- �$�"	 M!"NI-! �� L$�"� �   �D�

    �,-$� ���&�� ��INRA �,�!"	          QD��"# �D� :!: ��%� �0' O�P�! R�      0�D-! ED�V$��I�! WD�I�  

     �DD�"3 �!03�DD' EDD-$- �DD4�P# �$DD�"	 �0DD�S � �JDDT! "UDD1S �!$DD1S �DD��DD� 0DD'��   

(Mohammad poor, 2006) .! �:�� �X 0' �:!: ��%� �"6 G D�      �DJ# �"D6 �D� �"%DY QDJ2 �!(

��Y�       ��1# �� ��"3 WN� �0' :�$3 ��4hr ��   �-! �:$� FX   ]�Y �:�  r� �X I� ! �    �D� ��4hr G

   �$�"	 �:��_� I� � V$��IX! W� -! ^�   �-! �0' �!"�� 0 ��   !(	! �0%� QJ2 �!(�  ��   �D-! �DI	� .

��I	�  ��     ]�Y �: �-! �:!: ��%� �  �"%Y �X   X"# �:���  UN%� �!"	 Q�        �:$D�1� "%DI1� :$D3 8! 
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6$JN� "� ��$
 ��-!���IX! 8!  ���W��' �X {JIN� :  

4-methyloctanoic acid (Major component), ethyl 4-methyloctanoate, nonanyl acetate, 

methyl octanyl acetate, methyl 4-methyloctanoate & 4-methyloctanol  

��    0'��  � "%I1� !�� ����0 .��8
��  ���    	!"
$D1I�
 �"DI\]!�     �!@D
 �DJ# � �     �D��� �DS�(� 

:$2� �� 0�:$�� 4-methyloctanoic acid �: ��"� QJ2 ��8a 4�P# �$�"	�� �    �	�Dy! � 0D'��

  �:$���  ^�      � �� ���'! :�$� �:�� 01Z ��      
0D11X QDJ2 ��0r �2� ��   !(D	! !� �  D�� ��  0D�:  

)(Mohammad poor, 2006; Rochat, 2004.  

  ?�� 7��1� �: ��� :�04� �    (I1- ��2 _� I� � V$��IX! W� -! ^�    D� :$D2$� 0�     �DX 01D'��

8! 01#��5S:  

Cason et al. (1944) � �,�!$#  8! �:�bID-! �lactone "JX �� D-�1� # �D� �
 �$��$ D�!"JX W D� � 0

      ��D5r�4I� � `$��#! �� `$U+� �1X!�    ��!"DY C°�jt  � �� D-��f��0� X"# ��$�   DbJIN� ��D5�  8! 

V$��IX!� -! ^�  �# !� 0� ��� ��0 .    �# � WDY!"� :04# D�   ]�! :!$D� � D�    ! �g\%D� 8! � D�  �# ?�� G D� �

��  0'��)W&' �.(  

  

  

  

  

  

  

  

  

  

  

()* +, ?��  (I1-_�0�-! E�V$��I�! W�I�   
Fig. 1- Synthesis method of 4-methyl Octanoic acid 
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_� I� � V$��IX! W� -! ^� -$� 0�  �J� "- ^� �1X!�   �D��  ]!$DI� �   8! Citronellol �#  D�   �0D' �

 �-!(Hallet et al., 1995)) W&' /.(  
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Fig. 2- Synthesis method of 4-methyl Octanoic acid 
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Fig. 3- Synthesis method of 4-methyl Octanoic acid 
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�#� �_�I� �V$��IX! W�-! ^�   8! �:�bID-! �D� 02-Hexyl bromide � Ethyl acrylate  �1DX!� 8! 

!(	!�%�� "
�1��# :���:"
 ��0 (Gries et al, 1994))W&' _.( 
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Fig. 4- Synthesis method of 4-methyl Octanoic acid 
  

 ?�� 8! �:�bI-! ��Lipolysis  ���Dr 8! �:�bI-! � Aspergillus niger  �Casndida rugosa  �D� 

  �:�D�2-mercaptoethanol thiolestersX"# �  �D-!� ��D5�^�2-,3-& 4-methyloctanoic acid    �D� !�

"I�$#$	 �"I\)-!  "[%1X!� �Ellmans �#�:$�� �(Sonnet & Baillargeon, 1989)  .! �I5]! D� ?�� G

�#���8
 `$�4� ����[% ���' (I1- ���  ]
��� � 0'��.  

�DD-!� (I1DD- �DD�2� ^_�I� DD�V$��IX! WDD�DD-! ^�0 �# �DD���DD#!"��:  ?�� ���DD'! :�$DD�  

(Gries et al., 1994):"
 (I1- �� ���'! 04� �N� �: �X 0� ::"
.  

                �D-�"� � �$%� W3!: �: ��"3 �!03�' E-$- �$�"	 (I1- �H�*+# G�! �!"2! 8! �0�

��I,JN� �: �
 ��!��� �� �!"� �J�S ����8�!�$�@� �$�"	  5�! ��&' ?�� �: �$�� 0'��.  

  

0���� 1��  

, ��� �    * �23� 1�� � (!
!�0�  ��4��5  : ]�D�
�  (TLC  "D�  ���   �$]
 �Dr�� �1 D�     �D� �DX O$

-�J�`f�\ 60F-254       �!([� `gY 8! � :$� �0' �0��'$A:      �5,� �� � "#!)�:_ (�  �    `gDY �!$D1S

    ^��# � �01�$'�     :"
 �:�bI-! L�*� �$�� ��2 0�0 . 	!"
$#���"X 8�
�     ! �:�bID-! �D�    ��[ID-: 8
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6�     `�- `0� "I,
 {�=�t    �$I\#: ����$�   V$� �$I- � �  G/t  "DI� �     "Dhr � /u/t � � DJ�  "DI�  

DB-1    � W��Y 8�
 � �0' �:�bI-! �f�"I .A$\-�"I\)-!� 1H-NMR  ��[ID-: �� Varian-90   O�DP�!

:"
�  �P��2 � 0�� ' ������ 1H  �� �5,� TMS  0' ?�!(
 . _� I� � V$��IX! W�  D-! ^�     HD56 "D� 0

 �"6��:  =:"
 (I1- W�� ��$U� �JY"� �0:  

6�	 &%7�� :_�� �,X��0� _�I� �V$��IX! W� D-! ^�0 (4-hydroxy 4-methyloctenoic acid) :

!"�� �# �  "
 "[%1X!� ��1�  :��>//t  1� O"
 �(�F )�u/t ̀ $� (   ��   ��!: ^ D�      ^D-g	 �: !� 0utt 

��J� ]�"I�    ��T �# _        ��D\� �(D�� �D� (�P� ����: �\�    � :��� �D]$] �� DI   � :��� �D���: � �f�"

 :!$� M�"3   r ����: ��     � �:!: �!"r �011X �	�y! { >tt � �J� ]� : "I� #! �      ^%D3 "D#! W) D-$�� �J

 0- �!$��   h*# � ^%3 F� :"
 "�0 ( �
 ��  0' �	�y! .    �1X!� e�"' ��2�       ��D#$� $D�"� O"D
 

 � �	�y!� V����F .     0' e�"' �1X!� "
!)��     :�8 ��� �0' ��"�0(    �!0D*� �u/�t=    O"D
 :�  "D[

   ��#$� $�"�)��4�2 �u/t      ����' �"� �X"' �`$� �t�>>B,t/ut ( r �:�     �"Dhr �011X �	�y! {

 6 �"hr�   �0� /t r: �  �z	 �: �*� � � �$h� �f�"I�       � �	�y! :$%� FX �1X!� �0' �X � ::"
 .

 #�$T �:�     � 0%� e�"' �1X!� �X �  -$� �!$#�        :$D�� O"D
 !� G]�� �!02 �!$%- �J .   D�� �D�� G

 ��"
 ��2� X!�    8! �1°Cut  01&� 8��P#  . #�$T �:�   �$N� �1X!� �X �        O�D�# :$D' �:8 FD�� 

1��(�  F���5�I,� 0A�� �0 ::"
  .     "#! FPY �1X!� O��#! 8! 04� -$��     �D� ��!"Y �J/tt � � DJ�   "DI�]

  � �:!: ���X� :$' . !(	! ��2� ]gY � D�    �!0D*� �/tt � � DJ�      ��0D� �(D1� 
     "[%D1X!� �D� p

"
�1�  :�� � �	�y!� ::"
 . : `$J+� ]�Y ��     r �� �-! O"
 �X �      D� �	�Dy! �011X �	�y! {�  ::"D
 .

 J�S O��#� � ����5�I,�   ,X! 8! ��: �    � �� � !$� ���   D�: �f�"DI�     
 ��$DT O�!0D�  D�  d �: :" D� "

!� "
 ��$U1�1� d :���  � `�4	 "� ::"
 . "
 `$J+��1�  ]�Y �: :���      �� �D-! O"D
 �X  D�     G]�D� �D� 0

: �1X!��8 ::"
 �	�y! "[�"�! �: !" 
 �0' :"-r �]$] �$� ��� �I,� �011X �	�y! {� :$' .  

   G]�� �:utt � �J� ]�"I�   : ��T �# �      �!0D*� W5r 01��� "[j/j�   ]$] O"D
 �1 D�  D-! ^�0�) �/t 

     ����' �"� �X"' �`$���_/u_,t�tt (  �Btt � �J� ]�    �:!: �!"r ^%3 �(1� "I  �D-!  . �D�:� 

 -$� `$J+��    ̂ -g	 ��!02 �:$�� :"- �J     �:$A L$JN� ���   ^�� �; "JX ��  �$D�
 0�F    �D�°Cu� 

 � ���X� �0�� .�0I��  "
 `$J+� ��1�  r �: :���     � ^-g	 �� �011X �	�y! {  �     D� �:8 FD�� �!"�� �

                                                                 
��  Levulinic acid 
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 �����	��! ���!" ���: #$�
 %��& '�� � (� )�� 	�*� +,-/  

 

 �	

  �0�/t r: �  :"
 �	�y! �*�0 .   �0�� �1X!��     � �:8 F�� p$3 �S�- �  :$D' .     �:8 FD� WD�S

  : �S�- F���  ��: �: "[�    ��!:! }�6! �� �0�� .     D�13 ��2 �1X!� `$U+� �)-�  8�D- �  DX � F

     p
 `$J+� �� FX� ��Y ;� -! � �$b]$- 0� r� ^�  � �	�y! H� ::"
 .a� ]
 ��   a � !02  D�  �D� ��� 

  �:=   �5#"� /t � �J� ]�   � M!"NI-! "#! "I� ::"
 . a e$�P���  ��� ]
 �  D-$� �       � p
 �D� $%DI,' �J

 0- `$J+�� � F�  �13 ��1�"X� :"
 �       a �:"DX !02 8! 04� � �0 D�  D]
 ��    D-$� !� �
 �   ��b]$D- �J

0-� 3 �F �:$�� ^% .    -$� !� `gY 04� 8���       �:�� � !02 �!�: �011� "�N5# ��[I-: �J    !� m]�D3

-$��h*# �J��3 "�: =� �J� 2 "I�� �:"X !02 8! 04� �$=� �J� ]�]�! "I D�� (First fraction)  7D�2 

��
�:"
 �0 .jj `$U+� O"
 )uB/t ���0�!� �`$� B� (%0' WT�Y.  

8�� &%7�� :_�I� � W=�IX! �V$1� ^-!�0  (4-methyl 3-octenoic acid):   �!0D*�jj  O"D
 _� 

I��W_� � �,X��0� V$��IX! � -! ^�  0)uB/t ̀ $�  (  �ut   O"
 )u/� ̀ $�  (#��$� !"JX W�    �: !� 0ut 

��J�       G]�� ���: ^%3 �(1� "I�]=       ��\� �(�� �� (�P� ��T �# ����: �\�   "� �$,�!01X �  ��� 

   ��N� O��Y) ��� G�� (     �0�� � �:!: �!"r=   � ��!"Y �S�- � �:�F .        � �:"DX :"D- !� `$DJ+�

�0I��    �0� �"� ��u r: � � �*  �     $I+� ^-g	 �� �:8 F�� �!"��� /tt � �J�     �� HJh� W\]! "I�]

��:� 8�
 �� �X �2�: "bT HCl� �	�y! �0' e�5'! � 1X�F .  

��:�    8! �1X!� °C�/   �� °C/_  !(	! �2�: � A �� � !0�   01X)  �1X!� �D�"
 !8 .(    D� �:8 FD�� �

  �0�=t r: �   ��!:! �* :$�� !0�A .`gY-$� ���� G� ��!"Y �J�N5# �r�� � "� D-$� `gY �0���� �J

��#���   � !02 ig3 � ::"
 .r���   ��: �: �1X!� �0���  �°Cju���u �   �  �0�u/�   : �S�D- �  "D[

 � �Xg	��   $+� �� ::"
�    O��# �X HCl  !�
 �� ��  ::"
 M��3 .r��� �1X!� �0��� �:  = � � DJ�   "DI�

2� h*# �$� :"
 "�0 ._ � �J�   !0I�! G%X!"	 "I�]��     �!0*� � !02 u/B>    O"D
 )_j/t     ���0D�!� �`$D� 

u/�> (% _�I� � W=�IX! �V$1�-! ^� 0)]��
� (Gc k$J3 jB (%0�
 �-0�.  
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 9�;+, (I1- {JIN� WY!"� _�0�-! E�V$��I�! W�I�   
Scheme 1- Different steps for synthesis of 4-methyloctanoic acid 

  

  

  

  

  

  

  

  

  

  

  

  

  

  
  

  

8�� &%7��: _�I� �V$��IX! W�-! ^�0 (4-methyloctanoic acid) : ��u/B>O"
  )_j/t`$�  (

-!� d 0�   e�5'! "_� I� �  W=� IX! �V$1� -! ^�    G]�� �: 0=        � :��� �D]$] �D� (�P� ����:  D�  � �f��0

�1[�   �!0*�/ut � �J�    `$��#! "I�] ju %   �$zY �:_/t  ]�#�X O"
� ,X! �,� gA 0#�1 D�O$�   �	�Dy!

�� ::"
 .�� �: �f��0�   ]$�4� ��%	 �: �    �0� �: _t r: �  :"
 O�P�! �*�0 .   D-$� W��X e�5'!� �J

]��
� (TLC   �GC�	"
 O�P�!  .� �1X!� �0' W��X ��$T �:��: �f��0�  `$UD+� � 7hr 

-$��  ��Y �$I- �J� ,X! � �$]
 0�1� 	 O$� � "IJ� ::"
 . -$� `$��#!��J ��#�� �  �D3     h*# � !0D2  D� "

                                                                 
��  Platinum oxide 
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 ��

�3    �: `$U+� = � �J�  2 "I��  :"
 O�P�! �$�0 .!"��      � k$DJ3 �:��
 �D-0�  D�   `$UD+� "I%

	!"
$#���"X� -$� � - �J�J� ̀ f �\>t       :"
 O�P�! "#! � �!([� `gY � �0 . ��� `$U+��� >j  O"
 

)__/t ���0�!� �`$� �j%k$J3 � ]��
� (Gc j�.(%  
1H NMR (CDCl3, ppm): 0.90 (6H, m): 1.12 (1H, m); 1.14 (5H, m); 1.60 (2H, m); 1.80 

(1H, m) 2.35 (2H, m), 11.30 (1H, br.s). 

    �# �$�"	 �:$�� �]$�"	 ��2�    �!0*� �0' �B/t � �J� ]�         "D� �: !� �$�"	 `$J+� 8! "I D� ^

  �011X �NA 8!  ���     I-gA 8! �X �$�"	 k$UN� � ̂���     ���Ny �� k$UN� /tt � ��"\  "I�

  �3�-Alplast  �# �,�!"	 �    UN%� sh- � �0' ��    �
 8! )/t×=t � � DJ�   ���: "DI� (   �:!: ?"D�

  �(# 8! �A �0'�:"
 |"A ��[I-: q-$# �$�"	 H�0 .  :!0D4#/t      �D�2 �$D�"	 �0D11X �DNA

��8
 O�P�!��# ��:"
 ��0.   

��<=� &>��� ?�@:     �� ����8
 G�! =    �: ����# u        �$DJ� �"D6 QD]�r �: �!"&#      WD��� ��D�

 �: �	:�U#    ��� "�#�=�u       0D' O�P�! �!�!"- ��I-"�' �4��# ����I-�� �:  .   ���D�8
 ��D�����#

���5S8! 0�:$�  : 

A�M��3 �3�- �$�"	   +��"3 �3�: (��  

B�W3!: �3�- �$�"	   +��"3 �3�: (��  

C�"� �0�8 �"%Y :0S �:   �:"&� �"�[Ib2 �]����"3 �!03�' E-$- +��"3 �3�: (��  

     �: (�� 8! ����8
 G�! �:        0�:"
 �:�bI-! ����
 :!$� �!$1S �� �I	�z� ���"3 �3 . �NA

�011�  ��         Wh- p�: �� ��"3 �3�: (�� �!"�� �� �$�@� �    �&�I-gA ����R    �0' QU� �"I�] 

  Wh- W3!: �           `$J+� ��0' ��&' �!"%Y xbY �$n1� �� �&�I-gA ����    �01�$' o:�� 0T�: 

   e�b#�! �#� �I��-       0D' �DIN�� Wh- �"I� . G�D1w��          �D�"3 �!03�D' ED-$- �0D�8 �!"%DY  

)����#C(         �D�"3 �D3�: (D�� �!"D�� ��        �&�ID-gA ��"D� �:�      �: �: �D� �"DI�]     �
 �"D6

�!�$-               0�0D' �:!: �!"Dr �:$D� �0D' �D�54# !$� ���"2 �!"� ����.        p�: 8! ��"D� GD�! �)D-

Wh-   ����R   0' �!(��
 �"I�]  .        ~"� 8! �A �0�8 �!"%Y �����8
 ���8 �6 �:�    :!"	! ��  �0�8

  0' G�([��2 0�02 . �J# �JT�	  ��     �$J� "� �: ��    �$J� �JT�	 � "I�        "[�0D&� 8! �D����   "DI� 

:$� .  "�� �J# ���"3 �	�� ��5&� 8��  ���J# :0P� �:$�� �	:�U# �� �5,� � ��$4#  ��  O!0Dr! 

0' .  �011� �NA G�8$#  ��    "� (�� �       � �8�-��� �!(�� � O�P�! O�!(� E� ��8!"# �� ��5&� 8��  "
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  :���� 	����� ���� ����� ����� ���	�� ��	�� 
 ����...  

 ��

      �J�� 0Y!� |�-! "� �011� �NA e$�     0�:"
 G��4# 8�� �: O"
 . �J# 0�:8��  ��    "D� �    ��D5&� 8�� 

�  �           �: � �D5� k$UDN� `�!0D2 �: �1D2 E�&b# �� �0' ��&' �!"%Y :!04# � �0�
 W�S

0�:"
 mN%� ������# �gI3! ������!� ��(P# 8! �:�bI-! �� ��#�3. 

 
2�!A&�  B��  

!"�� �# � �-!� ��^ _� I� � V$��IX! W�-! ^�!(	! �1X!� ?�� 8! 0 D�%�"
 �1 D�  :�$D� �: :��

��"
  ��� �$�"X �  :"
 �:�bI-! W�0 .  ! O�P�! ��2�   ]$] 8! �1X!� G�1�  D-! ^�0       � ��DA�"A $D�"� �

 1� (J	�(�  :"
 �:�bI-! F�0 . ! ��� #"# G�   �!0*� Qjj O"
  _, ��,X��0� _�I� �V$��IX! W�-! ^� 0

 ���0�!� ��B�% �  k$J3j� %�#�:"
 ��0 (Furniss et al., 1989).  

04� �1X!� �:��:�bI-! ��   ?�� 8!(Cason et al., 1944)  !� W5r `$U+� 0�
 ��0*� �: �X

  ��_��"JX_� I� � V$��IX! W� -! ^�   # ^�X �� 0��$� !"JX W�     �� �0' e�5'! W\]! � 0 HCl05#� �:"X W. 

-$��    a�� ��!"Y �JC°�jt HCl  :"
 !02�0 .  ! `$U+� ���0�!�-� d 0� e�5'! " u/�>%  :$D� . �:

   � �:$�� �	�y! "3
�   d 0��� �� �f��0�  -$� e�5'! "� ]�#�X �J� ,X! �,� #gA 0�1�  � � O$�  �: �f��0

  `$��#!ju %   ���0�!� ���j %   `$U+� �>j   O"
 _� I� � V$��IX! W� -! ^�     	!"
$#�D��"X 8! 0D4� 0� 

�$I-  0�
 �-0� . ! ��� #"# G�   �P�! W��r ?�� Q��   ! �3�- ��2 D�  G       � �0D�
 �D-0� �$D�"	

�� ]$# ��2 0�!$#�
 �!"r �:�bI-! :�$� �
 �$5�! 0�:".  

  �����8
 �6 �: ��R    �!03�' E-$- W��� �"%Y    ��"3)��   � �:�� �"%Y ���  "� �"%Y ( 

       �,12 �5,� 8! �� 0�:"
 ��&'�/� "�  :�   :$� �!:�$3"� �:��  .       �DJ# qD-$# ��&D' �!(D��   �D� �

      W3!: �3�- �$�"	 ���Y ��$�"	���  �    M��D3 �3�D- �$�"	 ���         �0D�8 "D� �"%DY � �� 

   :$� ��"3 �!03�' E-$-) �!:$�� �( .       �011� �NA 8! W3!: �3�- �$�"	 �8�-��� �!(��   �D� 

��/� ± ��/� �J��                  �0D11� �DNA 8! M��D3 �3�D- �$D�"	 �8�-��� �!(�� � 8�� �: O"
   �D�  

��/� ± ��/� �J��     :$� 8�� �: O"
 .       �0D1�: ��%D� ���D��!� ��(P# ���I�    �D14� ���Db#    �: �!:

 sh-� %:$� ����8
 �������# G�� )02!`� � � /.(  
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 ��

6��C +, 8! ��"3 �!03�' ^-$- ��&' :!04#u/_/�=�u �]! �/u/�=�u   

)/B8��  (�4�P# �$�"	 {JIN� �������# �:  
Table 1- Captures Oryctes elegans from 25.6.2006 to 22.7.2006 (27 days) in different treatments 

�����  

Treatments 

�����  

Replicates 

	�
�����
�����   

Mean of 
treatment 

	�
��������  ��   

�� ��� ����   
Mean of captures in 
traps during 3 days 

 I II III IV V   

������ ����	
� (INRA)  
Imported pheromone 

39 20 31 18 5 22.6 2.51 

�
�� ���� ����	
  
Pheromone synthesized 

39 25 24 10 2 20 2.22 

���� ���� 

Live beetle in Iran 
5 1 2 1 1 2 0.22 

  

  

6��C -,��"3�!03�' E-$- ��&' �!(�� �����!� ��(P#  �:   

�$�"	# P�4�� W3!: �3�-  M��3  
Table 2- Anova of evaluation of Oryctes elegans captured in imported & synthesized pheromone 

 

��	���� ����� ����� �!�� 
DF 

"�	� #�$%��� 
SS 

"�	� &�'������ 
MS 

���(� F ���(� P 

��$�� Treat 2 1071 267 4.82 0.028 

)�*� �+ ��	,�Replicates  4 1258 629 11.32 0.004 

�-
 Error 8 444 55   

�. �$! Corrected total 14  2773    

��"
    �: ����8
 �������# �01� -  sh� %   ��%D� �D�  0D�:         �$D�"	 ���DY ��D�����# �D�

� W3!: �3�- M��3 �3�- �$�"	 �: "I%�� ��&' �� ��"
 A �      �0D�8 �"%DY ���DY ��D��#

   �: ��"3 �!03�' E-$-   ��"
B :�!: �!"r )`�02 =.(]0� �I1- �	�� W���I,JN�   �D��  :�$D� 

��8
��$J� �S�(� �:$5� G[�� � � !�!: ���14� �gI3! � �0' �!: 0�!.  
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Fig. 1- Comparison of beetles captured in different blocks by aggregation pheromone traps 
  

  

  

  

  

  

  

  

  

  

  

 

6��C .,{JIN� �������# �: ��"3 �!03�' E-$- ��&' q-$I�   
Table 3- Means of Oryctes elegans catches in different treatments 

 

��
!�  Treat  ) &%� �� ��)*�� -E<�� (  
MEAN ± SE  

"��G  

���� ���� ��	
��  
Imported pheromone  

± 0.6 22.6 A  


��� ���� ��	
��  
Pheromone synthesized 

± 0.7 20  A 

���� ����  
Live beetle in Iran 

± 0.7 2 B 

���� 
��� ������	 �����	 ����� !"��	 �
�� �"  ������ ��� (DMRT, P>0.01)  
Means followed by the same letter in each column are not significantly different (DMRT, P > 0.01) 
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