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 C*�*D	* �F	!G� �Leptinotarsa decemlineata Say (Col.: Chrysomelidae) �
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 �36�5�k L���	 �4�3 � �8*6 . ���g �3 (.���p
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 -p	&! 8)�G ��cPa! [r �� �3 � X�6� �

 8*6 ��� 8�� J�6 Y�1Fr 8����! �3 ��� �aH+! 3�\�6 Db* (\	15Koopmanschap ) 

(et al., 1989 . �6�E�
 C*�* Y�1Fr �6�
D	* �F	!G (
 G�	5 ��F�� �3  �%	_�' 8����! Y��U6

(r 8*6�3 ?�� G6 L� D2�l  ��+P ���� u6�56 3�
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 8b)5 8!��%! G��
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��  CPB (Colorado Potato Beetle) 

��  Solanacae 

 �� Insect Growth Regulator 
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Y�1Fr 8�� ��%2�
 i	)5�1A C��3�r D�� 3�E
 �6�+P  �56 (Edvards & Menn, 1981) .

-56�� L�!����L�!��� (��� G6  ��8*�A � ��� {��' �6�+P L�
 �3 (, 8*6 -� �56 |G6

-! Y�1F, 6� -)�3�3 � �F, . G6 ibl ���} G6 � ��� ��+P �3 -)�3�3 G6 x5�! L�!��� J�6

-! |�	��� ��� J�W �3 i!�, ��+P ��	g�qk �U�! F,� . #1F* G6 ~A -56�� L�!���

��FF, i�P w*�' ��F2��� (
 L� {��' � �'O� V�)�6 �3 �� -
�� V�)�6 �3 (, �-F	�'��A |

 {��'�! 8��
 (
 ��5�� ��-! v�� | �F*� (Yuhas et al., 1983) . �	2�' ���! �� � h��&'

\�6 tU�
 J�6 � ��� ��+P �F2��� �3 L� 8c�N �		j' D��! -56�� L�!��� �3 Ya1k6 3�

-! ��+P ��5 � ��� � |S�2��#	�  3��(Hoffmann & Lorenz, 1998) . ���! �+r G6 ~A

��FFr �� �56�� L�!��� �(Bowers, 1976) ��&5 i	23 (
 ��	MR'L�   �6�+P ��5 � ��� ��� ��

J*�H��A ��b	,�' G6 ��� J�6 �Q�3�G �)�3�3 3�\�6 ���5�� ��6@4!�5  . ��b	r�' J�6

	2�6��
6 i V�F
 �1F�G ��	 G6 ��
 J�) Mill Ageratum houstonianum (L�br�! i �36�5�k G6� 

 �5�� �6�E1*6(Bowers et al., 1976) .J*�H��A �� �
 �	MR' �	2�' [��r tU�
 �'O� V�)�6 ��� 

 �56�� L�!����! �5�� . iP6�! �3 �6�+P ��'O� V�)�6 �3 J0*�H��A �4�3 ���bU (


 �5���AI�#5� �
 8
�l� y��Z G6 �56�� L�!��� #1F*�	
 ���	)r6 � V��r�1	* ���FFr P-450 6� 

 �	2�' J*�H��A �6���A�	N � Y�T��	N �	)r�A6 (\	15 �3 � �3�r ���!�!  3��(Ellis, 1983) .

V��r�1	* ��	�3 P-450 �56�� L�!��� #1F*�	
 [��r (
 �\F! J*�H��A I)	2�
�1! �3 

�! 3�� . ��aT
 8���5 �3 � �3�r (�	H2� 6� �'O� V�)�6 �2��* �6#�6 J*�H��A ����	)r�A6

Y��* �� J	
 G6 6� #�� L��3 �sU J�6 ��!  �5�
(Polivanova, 1984).  

(5� G6 ���	)
 �3 � �3�
 �
�E156 �M6 �6�63 J*�H��A �� Db* �l�5 �)�3�3 �
 �

Q�3�G �)�3�3 i!�� ���1�� � �H�S�2��#	� �6�		j'	%U � �2�
�5 iP6�! ��   �3�! �6�+P

�! 3�� .Bowers��+P L6�FT
 J*�H��A G6 �����,; ��	g�qk (
 (��' �
   V���� i)5 [r

                                                           
�- Juvenile hormone 

�- Precocene 

�- Floss flower 

�- Compositae 
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 L�
 �3 D	r�' I)	2�
�1! 8U�* va1k6 (
 ��
�! L� �
�E156 �M6 (r 363 L�+5 � �3�, 3��

 ��1E! �6�+P�!  ���
(Ohta et al., 1977) .  

�	MR'� �6�
 J*�H��A (1*6 ��8*6 ��� �E+! �6�+P ��g6 � .�
 �6�+P �3  Y�


�W �M6 �(	2�6 I	%U � �56�� L�!��� ~F� �3 L� -�FF,Thermobia domestica Pack 

(Lepismatidae) �� �E+! (Bitsch & Bitsch, 1984) . ��l�5 �)�3�3 �
 �6�+P �1+	
 �3

�	MR'(1*6� �3 J*�H��A  ��6� �LO�
��� �LO�
����5 ���*�* �LO�
 8* �� ����)! LO�
 � 

[$� ��8*6 ��� 8
�M  .(5� ��� i!�r �)�3�3 �
 �6�+P ��� �3 ��(1*6� G6 �� �� �

Y�
 � LO�
�3 �L���$2�
 8E* �L6�6�H2�$2�
  8*6 ��� V�\56 ��%	%&' L�	n�+N(Staal, 1986) .

 8c�N 3�
��r Y�d! L6�FU (
>e J* �����O ��� V���H	! <�r  3�\�6 tU�
 I+��
6 V

 �� ��_�'(Das & Medda, 1987) .J*�H��A i�U 9�! G6 �36�T' �3 �� ��	*�	* � �� �� (
 

 8*6 ��	*� ��bM6(Bowers, 1976; Miall & Mordue, 1980) .J*�H��A 3�
��r�II (�P�! �3 

 J*< � ���A  ��6�&g 9�! �)Forskal Schistocerca gregaria(8*�A D��!  �56�G6 � 

���A �1+	
 Q�3�G �)�3�3 ����  . 3��P ��!� 8*�
 �6�+P/�>/�C��r �
6�
   �3�
 �'

L6��E' ��5 � ��� � 3�
 ��5�! �l�
 (	2�6 iP6�! �3 #	5 �� (Eid et al., 1988) . (�@j' J	F`��

 9�!Locusta migratoria#1F* ��	 �
  ���A Q�3�G ^�! (
 �\F! J*�H��A ��FFr  V�4F� �3 ��

A8*� �56 G6 ��!� 8*�
 i!�r �6�+P �3 � ��� Q�3�G �)�3�3 #	5 � ��T
 J* (
 �G6

���A J�6  [��r id!�	2�' ���l ��� ��8� )Polivanova & Triseleva, 1989; Triseleva, 2003; 

(Nemec et al., 1978 .9�! �3 Q�3�G �)�3�3Rambur  Heteracris littoralis 3�
��r (\	15 �3 

J*�H��A�I � II���A ���  �� J* �� � >�� ����+! #	5  (Alrubeai, 1986) . 3�
��r

J*�H��A�II J	F* �3 < �� � > ���A��\5G  Nilaparrata lugens Stall [�6#�6 (
 �\F! �

���A ���	' (r 8*6 �2�P �3 J�6 � ��� ���A (�P�! �3 �	! � ^�! �� J	F* �< � � tU�
 

 J* ���	' � Q�3�G �)�3�3> ��3� -��A ��_g �
 i!�r �6�+P i	H+' D��! 

(Pradeep & Nair, 1989) .�	2�' �F�6�� �3 -�FF,���! [%5 ���� �r; 3�6�! �
 ��aU  � id!

	%U 3�\�6��   8*6 ��� �363 L�+5 #	5 �6�+P ��� J*�H��A 3�
��, (\	15 �3)Bowers et al., 

(1976; Bitsch & Bitsch, 1984 .  
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 ��

�
 ��b'�6 �3  �6�E�
 C*�*D	* �F	!G��FFr I	cF' � �� G6 �_�1E! ���� �  

^�2�5� (��� ����FFr ���! ��56�� L�!��� � ��8*�A L�!��� � �56 �4�3 �36�T' � �G6  

�
 ��b	r�' ��� J�6 G6 �� �3�_1*6 8�� J�6 (	�U� 6�5 . �J	1)	)2� L�`�� -'�b	,�' 3�
��r  

��r tU�
 L��#F
��_�3 � 8F* �82�!�5 8	T�� [ �6�E�
 C*�*D	* �F	!G u�6#! �3   

D	* �F	!G L6�	! (
 f��=/ % ��3�(Chorni, 2004) .J*�H��A �� �H	11F* ��b	r�' � 

��g�qE! / � /�* �6�M6 J!��r i	1! �3��  �����O ��� �6�E�
 C*�*D	* �F	!G 

 �5363 L�+5(Darvas et al., 1989) .i�#F
 ��b	r�' �+r ��+P �M6�� � <�  (r Y�)r6 �3�#F


8*6 ��� �363 L�+5 �8*6 �56�� L�!��� ��FFr���! 8	2�T� �
 ���	�	� ��FFr I	%U C� . �3

J* �����O (�@j' ���g�III L6#	! (
 D	r�' J�6 �
 >e �l�' tU�
 �1+	
 �� V���H	! 

 3�
��r �
 #	5 i!�r ��+P ^�! � ��� ����O ^�! � (�@j'/>e 3�\�6 V���H	! �!  3��

(Mellaert et al., 1983).  

 �6�E�
 h*�* �* h� G6 (.F�6 (
 (��' �
D	* �F	!GI�! G6   ���� J��'D	* �F	!G 

! ?�� ��\1)� ��3�
" V��* v�q! J�#4��� D	,�' h� J1��� #	5 � 8	T�� Y�1F, �M

P ��� ��FF, I	cF' ��b	,�' �4�3 ���* G6 � �3�
 �F��G�6 L� �
 �G��b! 8�� ���	�	� �6�+

��FF,���! ��qE
 � ��(
 �56�� L�!��� �  �56 (�� G6 � (1��45 �6�l (T2�p! 3��! ���, �G6

I�!  L�F,�' (.F�6 �'�	MR' i!�, �)�3�3 �
 �6�+P ��� �56�� L�!��� ��FF,���! ��b	,�' 

 y	%&' J�6 �3 J�6�
�F
 �8*6 ��� �*��
 I, ��	)
�	MR'��56�� L�!��� ��FF,���! D	,�' �3  

J*�H��A�I � II ��5 � ��� ��� � �6�E�
 C*�*D	* �F	!G�� (T2�p! .  

  

����! "�  

IE' �y	%&' V�\56 8�� �� �6�E�
 h*�* �D	* �F	!G u�6#! G6 D	* �F	!G ���$�* 

x�� ��+5  ���4+��!G� w�6�� 8&' � ����) ��!3C
◦�±/> �b)5 8
�Z� �>±�> � �g�3 

 ���5 w�6��= : �� [L:D] (��6��45��  .[��!G� (	�,  8*�
 V�3 J* �����O ��� �
 ��

IE' J�6 G6 ��!� ���� V�\56  . v��} �3 �IE' G6 ��� ���k �����O ��cF! J	�� (


 I\P �
 �.	1*aA/>e ��	! ^�
 ���P � �1	2  ��	 �G�' ���D	* �F	!G�6�l  �5�� �363 .
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^�
  ���D	* �F	!G  ���g (
 ���T' (56G���! �5�� .*��
 ��	MR'J*�H��A �I � 

J*�H��A�II�a!�, ��Z D2�l �3 ��5 � ��� ��� �
  �
 ��3�q' � � �6�.' >e �� �3 ��O 

 � �+��!G� �P6��8c�N i!�� ���	'  �� ��/e �� �/ �< �> �2�k J1*6 � �g�3 )���� (

�� V�\56. J*�H��A i!�� �3�_1*6 3��! ��� ��FF, I	cF' ��b	,�'�I) �� �),�1!�/ � / � 

i	1! �3�<�J!��,(� J*�H��A �� II) � � �� �),�1! �3�/ � /�i	1! �3�<�J!��,(� �
 

 ���k �g�3ff % 8,�� 8k�*Aldrich�53�
  .8c�N [��!G� 8�� ��3��! �  �3 G�	5

�5�� (	�' J1*6 .  

IE' 9��_' G6 ~A ��8*�A J	2�6 L�!G �' ����O � �56 �&! (
 � ��� �363 ?���A �G6

8*�A �56�G63��! ��b	,�' Y��&! ����O V�3 J* (
 3��� �   w*�' � �TW�! ?�� (
 �c5

�363 �6�l ��O �� I.� �1+A {p* ��� �1	2��.	! h� L6#	! (
 8$	A��.	! �� . �3�! L6#	!

!" �
 �
6�
 D	'�' (
 [��!G� ������	' �3 ��O �� �6G6 (
 ��� �363 �6�l ��M� ��e �/e �<e � 

>e3�
 V���.	! .  

���	' �����O �5�� ��6��45 �?���A v��} L��3 ��	_� (�P�! �' ��� . v��}

L� �6@N ���T' J�W � (1�� �6�l ��3G�
 3��! (56G�� ��p
 [��!G� ^�
 �
 ��  ��G�' ���

�*��
 8�� �3�! �����O �� h	�	'6 i.26 Y��&! �3 ��T
 ��e �3 � ��� |�6��45 (��3 

� ��_�' L6#	! [��!G� (!6368*�A �� G6 ~A �.�S�2���! �6�		j'  �56 � ����O �3 �G6

3�\�6 �6�		j' � ��_�' L6#	! J	F`�� ��	_� �3 ��� ���� 8bM ��!� 8*�
 i!�, �6�+P �  .

��	_� LG� J�6 �
 ��aU ��#	5 ��1E! ������	' �3 ��!� 8*�
 �  �56�G6 �� ��	 . X��15

 �6#�6 V�5 w*�' y	%&' J�6 �3 ��!� 8*�
SAS8�� �6�l ���!� i	�&' � (�#\' 3��! .  

 �*��
 8���	MR'���! ��b	,�'   �2�.	'�, L��1k�* ��� �
 �56�� L�!��� ��FF,

 36�T' �����O/eeJ*�H��A �
 ��bl ?�� (
 V�3 J* ��O �I � II�5�� ���	'  . �� G6 ~A

8*�A �56Y��&! �3 ��5G ��O ���)! 36�T' �G6 �� h	�	'6 i.26 ��e3  (��) 8��

                                                           
�� 7-methoxy-2, 2-dimethyl chromene 

��  6,7-dimethoxy-2, 2-dimethyl-3-chromene 
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 ��

�*��
 ���.�S�2���! �( �	n�2���'�� �>//) %�5��1.26 ��.*��.	! ��T2�p! 8�� ( Jn�
 �

)�*�F� 8��
 ��T2�p! 8�� ( �5�� |�6��45(Roskin & Levinoson, 1957).   

8��
 ��T2�p! �6�
 (5��5 G6 ��*�F� ���� �3�_1*6 Jn�
 �3 ��� |�6��45 � . ��cF! J��


��5 �2�.	'�, ��Tpl(5 �� V�'��.	! w*�' ?�
 (	�' G6 ~A � (1�� �6�l J	�6��A �3 

) 8!�EW>L��.	! (?�� (
 �  �� ���2�! � J���5��(Roskin & Levinoson, 1957) �#	!� �5� 

8�� �6�l (T2�p! 3��! �2�1	\�3 ���5 ��.*��.	! w*�' L���A �3 �.  ��T2�p! 8��

(5��5 G6 ��5��1.26 ��.*��.	! ��|�6��45 ��� �3�_1*6 �	n�2���'�� Y��&! �3 ���  . (


(5��5 ��cF! J	�� �� ��! (
 D	'�' (
 � ��_)� ���
 �3 8U�* )PH=7.3( � / �3 8U�* 

V�	�*6 �	),6�1'� / %�F1�� �6�l .8c�N �
 ~$* �� Y�5�'6 ��1E! �)<e ��= � �e(��3  (

 h	�	'6 i.26 �3 ��1*6 i	56��6 Y��&! (
 �T
 � ��	4
��e3  ��! |6�
 (��/� i%1F! 8U�* 

�5�� .8c�N �
 |�	4
� |�T
 iP6�! �� |f� � �ee�� V�\56 �2�k J1*6 � Y�5�'6 (��3  .

(5��5 ~$* ��JA6 J�G� ���E! L��3 � ��! (
 J1*6 � /� �3 JA6 J�G� L��3 �T
 � 8U�* 

 |�!3<� � �e�15�* (��3  �� �6�l G�� (5�b� (* � h� ��! (
 D	'�' (
 36��F1 . ��Tpl

8�)l G6 ~$* � ��� 6�� 8��
 |��P J�G� �� ��41*3 w*�' 8��
 �c5 3��! �

 8!�EW (
 V�'��.	!6�12�6�e 3��F�� ?�� (
 � (	�' �W�U xp%! V��1)45� ) Y��&! �


 ��1*6 i	56��6/ % Y�5�'6 �3>e %o�* �6�1	* �( ��.*��.	! w*�' � �#	!� �5� 

 �5��1.26�
TEM  Y�!JEM-100B�!  �F1�� �6�l (T2�p! 3�(Miranov et al., 1994).  

  

#$!  �%
��  

&� '���! �
()*	�+,��- �I  II ��+./�! 0�+� +1�  �2� 3� 4
� '�
�� :

 �*��
 8���	MR'��G �����1,�� �c5 3��! ��b	,�'   �56�G6 �� ��	:  

                                                           
��  Osmium tetroxide 

��  Epon 812 

��  Transmission Electron Microscopy 
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 �


�� ���	_� � ���O ���3 Y�Z /� �g�3  ���	_� � ���O �	! � ^�!<� LG� 

 ���	_��� i!�, �6�+P ���} �g�3 )i!�, ��+P (
 V�3 J* ��O i��b' �g�3(.  

 [�6#�6 (
 �\F! �56�� L�!��� ��FF,���! ��b	,�' 3�
��, (, 363 L�+5 ��+��!G� X��15

 �6�E�
 h*�* ���5 � �+5 ���3D	* �F	!G ���O ���3 Y�Z ��qE
 � �! 3�� .

�p
J*�H��A �
 V�3 J* �����O ���	' (.���I �' ���O ���3 Y�Z [�6#�6 (
 �\F! </�= 

 G��) 8c�Nµg<e (�3 ���  �
6�
 �6�%! J�6 ���� ���	' �3 (.	2�P�/�<3�
 G��  . J	


8c�N ��J	��A | J*�H��A �'�I�FT! ���!� va1k6   Y�Z [�6#�6 L6#	! J��1�, � �3�b5 �63

(
 ��
�! |��O ���3 8c�N � V���.	! )�/�>G��  (3�
 . �
 ����O ���	' J	F`��

J*�H��A�II �' ���O ���3 Y�Z [�6#�6 (
 �\F! >/// G�� ) 8c�Nµg>e (�� . ����O ���	'

8c�N �
 ��J	��A �  G6 ���O ���3 Y�Z [�6#�6 tU�
 #	5 �'</�� �' =//e �� G�� )Y��� � .(  

 ]	� ��b	,�' J�6 ����O ���3 Y�Z vak�
�	MR'�F1�6�5 ��	_� ���3 Y�Z ��� �
 � .

��	_� ��5G ���3 Y�Z �����	' �����O G6 ��!� 8*�
 � 8c�N �
 ��� �� ��1E! �)� �' 

<eV���.	!  (J*�H��A�I � II J	
 D	'�' (
 �//� �' �/� � G�� � �' //� � �!� 8*�
 G�� 

3�
 �2�P �3 J�6 �
6�
 ���� ���	' �3 ��	_� ���3 Y�Z (, //� 3�
 G�� )Y��� �.(  

	! �
 ��b'�6 �3#����O ��_�' L6 �ee  8c�N �3 ����O �	! � ^�! �g�3µg>e 

J*�H��A�I�� ����+!  .8c�N ���* �3 �� [�6#�6 #	5 �	! � ^�! L6#	! �8c�N [�6#�6 �
 �

8��� .J*�H��A vak �
�I 8c�N �3 �µg>eH��A J*��II L6#	! (
 ���O ��_�' �f>  �g�3

 �	*� 8bM (
)i.� / .( L�+5 X��15�! ��+P 8	2�T� (, ��3 J*�.��A �+, �� (
 �41)
 

L� 8c�N -! [�6#�6 #	5 ��_�' L6#	! 8c�N [�6#�6 �
 (.���p
 �3�63 �� �
�� . J�6 �
 ��aU

8c�N �
 ������	' �����O ��_�' �� �� ��e � /e3 V���.	!  ��5 � ��� ���3 V��' �Z �

 (!636 ��	_� i	.+' L�!G �'�!  8c�N �
 ���	' �3 �2� �
��>e ^�! L6#	! J��1+	
 �V���.	! 

 ����+! G�� h� G6 ~A �	! ��! 3�� . ��� [��!G� D	,�' �3 �3 |��O ��_�' �5�� ()��%!

-! L�+5  8c�N �3 �5�� J�6 (, ��3>e�* �3 -2� �3�
 (
�+! V���.	! 8c�N �� �� |6�63 

-! -n#� va1k6 8c�N �3 (.���p
 �F��
 ��J	��A | J*�H��A �'�I_�' J��1+	
  J* �3 ��

 �	*� 8bM (
 |��O V�38c�N �3 -2� ��J*�H��A J	��A |�II V�* � V�3 J	F* �3 ��_�' 
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  ��

8c�N �3 w%� � �3�
 �1�, �� |�e � �J*�H��A V���.	! �II|��O J	F* [�6#�6 �
 ��%!  �6

 8��� [�6#�6 |��O ��_�')i.� � .( ��3�%! -*��
LD50 ���l �D	,�' �3 �	MR' �1+	
 

J*�H��A� I-! L�+5 6� ��3 . �6�%!LD50J*�H��A |6�
 �I  G6 �T
� � / D	'�' (
 G�� (5�b� 

/f � /�J*�H��A |6�
 � V���.	! �II G6 �T
 � � / D	'�' (
 G�� (5�b� <= � <� 

3�
 V���.	! .�
-! ����+! ��!� 8*�
 X��15 (
 (��'  8c�N V��' �3 (, 3��  J��1+	
 ���

 �Z �3 �	! � ^�! L6#	!/�� L6#	! L� �
 ��aU � ��� 3�\�6 L3�, ���	' G6 ~A G�� �	MR' 

J*�H��A�IJ*�H��A �
 ()��%! �3 �II -! �1+	
 -b)5 ��p
 ���
.  


��, G6 ig�P ������	' �3 ��	_� �	! � ^�! L6#	! va1k6 �l�� ���� �
 D	,�' �3 3�

�FT! 3�
 �63 .��	_� LG� J�6 �
 ��aU ��J*�H��A 3�
��, G6 ig�P ��I #	5 � ���� (
 8b)5 

J*�H��A 3�
��,�II�1�, �6�%! ��FT! va1k6 �l�� ���!� �c5 G6 �2� �3�
  3�
 �63.  

�6�+P ���} ��� �56�� L�!��� ��FF,���! ��b	,�' �
 ����O ���	' i!�, �	MR' � (1�63 

�� ����k �6�+P 36�T' [��, (
 �\F! .J*�H��A 3�
��, (\	15 �3�I �3 [��, J��1+	
 

8c�N �� �/e � <eJ*�H��A 3�
��, �3 � �II G6 i!�, �6�+P ���} L6#	! ��>) % 8c�N

µg� ( �'>) % 8c�Nµg>e ( �
 �
6�
 ���� ���	' �3 ���} L6#	! (.	2�P �3 ��� ����+!>/=/% 

 3�
) Y���� .( ����+! ���!� 8*�
 X��15 �*��
 �
�! J*�H��A ��b	,�' (, 3���I � II 

��5G ���3 Y�Z [�6#�6 tU�
���g�qE! ���O ���3 Y�Z � �! �5�� � �	MR' Y�Z ��� �
 �

�5�6�5 ��	_� LG� � ��	_� ���3.  

 �4�3 ��� ��!� 8*�
 X��15 �
 y
�p! -*��
 J�6 �3 ��!� 8*�
 X��15 �
 �6�+P

 i!�, �)�3�3�! ���
 . �6�E�
 h*�* �
 ��b'�6 �3D	* �F	!G ����6 (1.5 J�6 (
 �1)��
 

J*�.��A �
 ����O ���	' (, 3�, �� [�6#�6 tU�
 (.	2�P �3 �+5 Q�3�G �)�3�3 tU�
 �

�FT!  Y�Z �63��3�� ���
 �	N � .6J*�.��A �M6 J� ��^�2�5� �  ��L� �  �4�3 �36�T' �3 �� G6

 (56��A �F5�! i!�, �)�3�3 �
 �6�+PSpodoptera mauritia � Bombyx mori ��� ����+! #	5 

 8*6(Mathai & Nair, 1984). J*�H��A (56G�� �TW�! ���	' �1P�II 8c�N �
 µg�e ��� 

 (56��A I+� � I\FA J	F* �����O I.�S. mauritia ��T
 J* ���3 Y�Z [�6#�6 (
 �\F! 

� � �� ���O �
 ��	_�' G�� R�� i	.+' ����� �
 ()��%! �3 ��	k .'R ��	_� i	.+' �3 �	k
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 ��

-! �F2��� �3 -56�� L�!��� 8c�N {p* [��, (
 ��
�! #	5  ���
(Mathai & Nair, 1984) .

J*�H��A 3�
��,�I � II �����O �3 Spodoptera litura i	.+' � Q�3�G �)�3�3 tU�
 

��	_� ���� �l�5 � . J	F`��V�� �����O J	
 i!�� J	
�F	
 �� ��	_�) ��_g �
 ��O

��	_�( � �	n�12�3� )��+P i!�, �
 ��_g ��	_�( i	.+' �� (Srivastava & Kumar, 1997) .

�	MR'J*�.��A  �� ����+! �l�5 �)�3�3 �
 i!�, �6�+P �3 (, ��!  ��� X��15 �
 �3��

*6 ���_1! i!�, ��p
 i!�, �)�3�3 �
 �6�+P8 . �
 � �3�
 I�b! G�F� va1k6 J�6 8�U

-! 6� L� 8�U L6�F�+563 G6 -k�
 �c5 Q�*6  �3 J*�.��A I)	2�
�1! 8U�* � �F�6�� �3 L6�'

 3�, �\1)� �6�+P L�
(Bowers, 1983) .J*�.��A ���T2�p! �1+	
 �3 ��^�2�5� �  ��L� �  ��

�6 �Z [�6#�6 i	23 (
 ���O ���5 � �+5 [��, tU�
 (� ���O ���3 Y�! L� �!6 ��5��  ��

 h��&' 6� �U�! G6 ibl i!�, �6�+P i	.+'�! �FF, . �3 �z��
 Q�3�G �)�3�3 J	F�

��g�qE! LO�
 8*6�9�!  �� (Chenevert et al., 1980; Islam, 1995)J* � �� )Azambuja et al., 

(1981(1� G6 �36�T' �  �� (Hales & Mittler, 1988) ��� ����+! 8*6.  

5� '���! �
()*	�+,��- �I  II ��+./�! 0�+� '6+�
*+� 7�1�8�� 3� 

4
� '�
�� :���	' �����O �1+	
 L�
 ���!� 8*�
 X��15 Q�*6 �
 J*�H��A �
 ����I (
 

�5�� (!��3 �3��G L6#	! .�5�� �6�		j' ?�E1*3 I.� ����156 ����F
 �d,6 ) i.�/�b .(

x�3 (
 �3�l ����O G6 �36�T' � �3�b5 ��bl J* ���O (1*�A  (1*�A J�6 [��A h� ���q


L� L�
 ����� [E
 �3 6� ��  �
�! �8� .���	' �����O G6 ��!� 8*�
 i!�, �6�+P  ���

�53�
 �.�S�2����! �6�		j' �3��G �6�%! �6�63 .L� �1+	
 L�
 Y�Z  3��P �3 ���/e±>/� 

��	!  Y�Z �q5 (
 -�� �6�%! J�6 (, 3�
 �1! ���� i!�, �6�+P L�
)�±����	!  �1! (

-! �	*� .I�!  �L�
 ��� �3��k J	� i!�� i!�, �6�+P �3 ��� ����+! �6�		j' J��'

Y�
 ���� L�� (!��3 ��?�$2�
 �  ��Y�
 i!�, i	�&' �� �  [E
 D*�F1!�5 ��5 � �� �� L�
 �

��g�qE! 3�
 ����156 [E
 ) i.�/�f�g � h .(�
 i!�, �6�+P �1+	
 �����O G6 ��!� 8*

���	' J*�H��A �
 ����I) �e�g�3  (3�
 �	n�12�3� ���g (
� ����} ��_g �6�63 (, 

 ��	_� � i!�, ��+P3�
�5.  

���	' �����O �3 J*�H��A �
 ����II�� ����+! ��
�+! �6�		j' #	5  . �����O �1+	
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  ��

���	' �6�63 ���  �56h��, �G6  ��')<e (%�53�
 ���� (
 8b)5 �����O L�
 Y�Z (H���p
 �

���	' �����O �3 i!�r ��� G6 ~A V���� J*  3��P ���>//±=��	!  �	*� 8bM (
 �1! . ���

 �5�� �		j' ?�E1*3 I.� ����156 ����F
 � ��� (!��3 ��� (
 ����O) i.�<�a � b .(

��	_� �3 i.� �		j' ��)  i.�<�c � d ( i!�, �6�+P �) i.�<�e� f� g � h (! �6�		j' (
�+

3�\�6  8&' ����	MR'J*�H��A �I�� ����+! #	5 . 

���	' �����O ��� L��1k�* �*�F� 8��
 (T2�p! J*�.��A �
 ��� �� 6� �3��G �6�		j' 

363 L�+5 ��� L��1k�* �3 . (�O J	F`�� � Y�.	'�, �3 �'6�		j' 3�\�6 tU�
 ��� ��b	,�'

 V�3�$	� ���5 .����O �3 ig�P Y�.	'�,���	' � (�O G6 �36�T' �l�� ��� ��(�O (��\F!  

 3�� L Y�H	'�r)�5��3 Y�H	'�r ( � L��
 Y�H	'�r)�5��	
 Y�H	'�r ( 3��! ��b	,�' � �3�


(�O �3 v�.� 3�\�6 � L�� (l�� (l�� ��41)) tU�
 �c5  L��3�5�� Y�.	'�, . J	F`��

O J	
 (�g�� 3�\�6 #	5 � Y�.	'�, J	
 �3 ��_P 3���(�   L��3 � V�3�$	� (�O � Y�.	'�,

Y��* D��E' �� InaU �4�3 G6 V�3�$	� ��	MR' ��b	,�' J�6 3�
)  i.��.(  

 3��! �56�� L�!��� ��FF,���! D	,�' �3 �� (, 363 L�+5 ��!� 8*�
 X��15 �*��


��	_� �����O ��5 � ��� �3 6� �3��G �6�		j' �3�_1*6 ���53�, 3�\�6 i!�, �6�+P � . �1+	
 

 �3 i!�, �6�+P ���k �F�6�� ��53�
 ��	_� (�P�! �' ��5G (!636 (
 �3�l (, ������O

L� �O��T! � 8�� ���g �1E* (
 �� �G�5 �2�.	'�, (1*�A �i!�, �6�+P ���k G6 ~A 

L� ��� �
 ��	_� �5�! �l�
 �� .I�! � V�� i	.+' (�� G6 �' ����O J	
�F	
 ����	_� � ��	_��

��+P i!�, )�	n�12�3� ( �5�!��� LG6�' L3��k I�
 (\	15 �3 J�6 (, 3�
3�
)  i.�<� d �f.( 

 ��&5�	MR' �6�E�
 h*�* �3 �56�� L�!��� #1F* ��� J*�.��A D	* �F	!G �4�3 #	5 � 

8*6 ��+5 �E+! i!�, ��p
 G�F� i!�, �)�3�3 �
 �6�+P . (, 8*6 �363 L�+5 ��T2�p!

u6�56 (
 �6�+P �1+	
J*�.��A  �� 8	*�)P |6�63 #	5 -k�
 � �3�
 Q�)P G6 |36�T' � I, 

�F1)� Q�)P�	N #	5 �6�+P.J*�.��A (
 8	*�)P J��1+	
  ��(1*6� �6�+P �3  �� |

 � L���$2�
 8E* �L6�6�.2�$2�
 (1*6� G6 -'6�+P � �3�
 LO�
��� � LO�
����5 �LO�
 8*6�

|�*�* �� � �3�
 -F	��A 8	*�)P |6�63  �F5�! �6�+P G6 -k�
 |�� �
 J*�.��A i
�%! �3

 �l�� i)U ��b5G�	MR'-!   ���
(Filipovich et al., 1988).  
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Fig. 1- Larval instars mortality of CPB treated with Precocene-I & II 
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 �6�+P �3

�5J* �F5�! �lDallas  Oncopeltus fasciatus L�!��� ��FF,���! ��b	,�' (
 Q�)P (, �
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���7#

������� ,� 0*- 	,8�#�I .c (��� 	
���� ���� 0��9-  &���')*+,-( .d (:,; 0��9- 0*-	,8�# �,+�	� '
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������� ,��I .e ( &���' ��� 	
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 &2�3�4�5	�� 6
���7#

������� ,� 0*- 	,8�# �,+�	� '
 <:,; <�,= 6
�>;�I.   

Fig. 2- a) CPB larva (Control); b) CPB larva treated with Precocene-I; c) CPB pupa 

(control); d) CPB pupa from larvae treated with Precocene-I; g) CPB imago (Control); f-h) 

CPB imago from larvae treated with Precocene-I . 
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 9�2;� a-b (J*�H��A �
 ��� ���	' |����O �3 ��� 3�\�6 -.�S�2����! �6�		j'�II �

d�c (ig�P ��	_����	' |����O G6  J*�H��A �
 ����II �h�e ( 3�\�6 -.�S�2���! �6�		j'

J*�H��A �
 ��� ���	' |����O G6 ig�P i!�, �6�+P �3 ����II.   
Fig. 3- a-b) CPB larva treated with Precocene-II; c-d) CPB pupae from larvae treated 

with Precocene-II; c-d) CPB imagos from larvae treated with Precocene-II . 
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 9�2<� a ( -F	!G D	* �6�E�
 h*�* ��O L�
 ��� -W�U ?�
)����( �b ( ?�


J*�H��A �
 ��� ���	' ��O L�
 ��� -W�U�I  �d�c ( �
 ��� ���	' ��O L�
 -W�U ?�


J*�H��A�I  
Fig. 4- a: TEM cross-section of CPB larvl cuticule (control); b: Cross-section of CPB 

larvl cuticule treated with Precocene-I; c-d: TEM cross-section of CPB Larvl cuticule treated 

with Precocene-II. (Cu: Cuticule, Enc: Endocuticule, Epu: Epicuticule, Exo: Exocuticule, 

Hyp: Hypoderm, Mu: Muscle). 
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�3 ��l�5 �)�3�3 �
 �6�+P (
 8b)5 �� �3 8U�* J�6 Y�d! L6�FU (
 � 8*6 �1+	
 �
6�
   

 �
�� V�)�6Heliothis zea Boddie <�J* G6 �'���� ��
 Dallas  Oncopeltus fasciatus 8*6   

(Bradley & Bowers, 1992; Binder & Bowers, 1992; Bowers, 1983) . �M6 �(��c5 J�6 �
�F


J*�.��A �g�q1k6 ��(5� ���  ��(1*6� �3 (, ��'O� V�)�6 �.	2�
�1! 8	2�T� (
 �41)
  �� �

3�63 �8*6 ���_1! �6�+P ��1E! .(1*6� �6�+P �3 J*�.��A (\	15 �3 �� �L6�6�.2�$2�
 �

LO�
�3 � L���$2�
 8E*5 3�\�6 Q�3�G �)�3�3 �� �F,.  

I+� �!6 �56 �
 ��b'�6 �3 J*�.��A 3�
��, G6�	MR'��� ��b	r�' J�6   �56 ��1�� #	5 � V6

 8*6 v�� �6�+P ��FF, I	%U 3�6�! �k�
 �3 � ����36G [��r L� Y�b5�
 � ��d!�	2�'

(Hodkova & Socha, 1982) . L�H!6 ����� �
 �G��b! �c5 (p%5 G6 J	F`�� ���3 �5�!G ���\
��

 8&' ��6@4�E'�	MR' �!6 J�6 � 3�63 �n6#)
 8	��6 J*�H��A �!  �56�' [��r D��!

 8�� 8	T��33� (Samaranayaka-Ramasamy & Chaudhury, 1982) . J*�H��A J�6 �
 ��aU

[F,6� ��� ����	�	� ��Z�b'�6 �3 Ya1k6 i	23 (
 �� �6�+P �'����! 8	2�T� � ���1�� �

 #	5�	MR' �!  3�6@(Bowers et al., 1976; Dorn, 1982; Polivanova, 1982) . �4�3 I�! 8	�
�l�	MR' 

J*�.��A �� #	5 y	%&' J�6 �3 (, 8*6 ���O J	F* ��� 8	�* �M6 i!�� ��6�+P ��� 

 �6�E�
 h*�* L6�� �����O �O�
 8	*�)PD	* �F	!GJ*�.��A (
  ���� �363 L�+5 .  
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!" -1)A ���Fg ���+, -.�#$��	 ��%	%&' ()*��>� L6��' ��f<f> �L6��6 ��1r3 

��+P ��� ��.��� ]����� �a)	5�1*6  �.)! ��.)! -12�3 ��4+563 �|S�2�	
 ��.+563 �-*�F�

��f=ff(	*�� �.  
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