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��  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

 8c�N (
 ��
�! |��O ���3� 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 ��_�' 



����� ����	�
�� � ������ ����  

  

  

  ��

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



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

  

  

 ��

-! �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��'
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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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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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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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ABSTRACT 

The Colorado potato beetle, Leptinotarsa decemlineata Say (Col.: Chrysomelidae), is 

the most harmful insect pest in potato fields. Precocene, a juvenile hormone inhibitor, has 

cytotoxic effects on insect’s corpora allata. The effects of precocene-І and precocene-IІ were 

tested on the 2nd larval instar of L. decemlineata by topical application in laboratory. The 

results showed that precocene-І and precocene-IІ increased larval mortality and 

developmental period, but had effect on pupal period. Both larval mortality and 

developmental period were directly correlated with precocene concentration. The most 

effective concentration of precocene was 50 mg/larva, which caused 95% (precocene-IІ) and 

100% (precocene-І) mortality during larval period. Precocene did not influence number of 

larval instars and molting, but it led to early formation of pupal characteristic on larvae and 

formation of adultoids. Leptinotarsa decemlineata treated with precocene were also showed 

other severe morphological abnormalities, such as size reduction, body segmentation 

disturbance, strong deformation or complete reduction of wings and elytra, and persistance of 

old cuticle. 

Key words: Colorado potato beetle, Precocene-I, precocene-II, juvenile hormone inhibitor 
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