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1- Rahman & Schmidt 
2- Abbott  

�$�� ����? �)��B .�(1� I�7T �8 �87& �68J	9$�	� �5 

�!)�k� J�$68 �7�
? 
6 �8�Z 26 �& ���$ �K2�3� �6-& �

 @l�X50  �
�(�� �T�8)LC50 ( 
6 O$�26 -5 �6-&

5 O$�26 @l�X  J	& �B�Z�B ��5  �95 �( �68 �T�8  �

W ���
 I�� �K2�3� @%� �6-& =
50 � `-� �T�8 

 @.? @	1�� -	�)LT50 ( � .� ��� �& @l�X J)-BW�& 
6

 �6�.6 =-$ 
6 �O$�26 -5SAS (9.1) �8�Z 26 ��.  

 
M'
=�  

 @	�2 -_6 O$�)�6� �)��B 
6 ���? @28 �& m)� $

O$�26 �!Z(B ��4� L��� I6-�, ��� �5�	
 ��5

�$6�$8 868 ���$ I^X �688 ��� 8��)6 I�Z�B J	& -_6 �

@l�X�26 ~� d� ��5 O$���
 � �5 ~� d� ��5

O$�26 �58�(1� x^ >6 8�68 87�� ��68) N���1 .(

��
 �8 �1<�f� 8�7� O$�26 ��%: -5 m)� $ i�26 -& �  ��5

3 �6  �12 @l�X =��B �8 �58 O$�26 @��2  I�Z�B �5

	!& I6-�, ��� ��� ��L��� � �68 @.? �$6) L��1 .(  

O$�26 J	& �8  @	�2 J)- �	& �$7� �2�-& 8�7� ��5

 I6-�, ��� 6� �!Z(BL��� 68 @.? ��7Q �& @26 � �

@l�X =��B �8 �� @�G
 
6 �1& �2�-& 8�7� ��548 

 I�Z�B @��2 
6 ���$ � , � 87& �T�8 �T O$�26 J)6

 @l�X �8 �5�	
 O$�26 J)674/0  - 	< -& - 	<�-�	� 675

 
6 �1&24  v��& @��288 �Z�B �T�8�� @.? I .

 �8 �$7� O$�26 �� �� �5��� m)� $ i�26 -& J	(+�5

 @l�X07/0 	<�-�	�- 	< -& -  675  
6 �1&48  @��2

O$�26�-& 8�7� I6-�, =��B -	� � `-� v��& �58 �2

 ��) L��1 .(�(��8 ��	
 O$�26 @l�X �8 �57�30/0 

- 	< -& - 	<�-�	� 675  @�G
 
6 �1&48  O$�26 @��2

 Sk. �5860  I6-�, ��� I�Z�B �T�8L���  ��4�

26 J)6 �<� @�68 I^X �68 �$6�$8 @l�X b)6�.6 �& O$�

O$�26 ���
 � I�Z�B v��& �58100  I6-�, ��T�8

L���  �� @.? J)6) L��1 .(  

 �8 �	$ ����
� O$�26 �� 868 ���$ m)� $ J	(+�5

 @l�X15/0 - 	<�-�	� 675 - 	< -&  
6 �1&48  @��2
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�& �58 O$�26 v�68  �� @.? �-�, J)6 I�Z�B �T�8

 @l�X �8 �) �26/0  - 	< -& - 	<�-�	� 675 ���
 �848 

 I�Z�B �58 O$�26 @��282  @.? J)6 ��� ��T�8

 �58 O$�26 ���
 � @l�X b)6�.6 �& �<� 87�$ 8��)6

 b)6�.6 �	$ �5�	
 O$�26 J)6 -_6 �8 ��� 8��)6 I�Z�B

)6 ��T�8 �T -	� � `-� v��& � @.�)�)8-
 @.? J .

 ��	
 O$�26 �!Z(B @	�2 �2�-& �8 I6-�, ��� 8�7�

�$6�$8 ��4� L���� I^X �68 
6 O� �� �� ��5��48 

O$�26 @��2 @l�X �8 Sk. �5848/1 - 	< -& - 	<�-�	� 

675  
6 O� ���
 b)6�.6 �& �<� 87& �T �8 �T I�Z�B72 

 @.? I�Z�B �2�-& 8�7� ��5 @l�X =��B �8 @��2

6 b	& 
90  87& �T�8) L��1.(  

  

 )��F1-  ����� <��
�4� <��(> L
�
�� ��
�	 �%:�� 8�;� ��
'�	� �'RJ� ��
� �	
�   ��� ��(� � ��(�

��	��� �����!" �	�  

O$�26 j7$  @l�X  ���
  

I�1&-� J	9$�	� I�1&-� Y��  F I�1&-� J	9$�	� I�1&-� Y��  F 

8�7�  58/0 32/2  **19/45  73/10  68/53  **48/833  

����
�  43/0  72/1  **31/36  45/11  29/57  **05/963  

�$7�  21/0  84/0  **04/32  79/13  96/68  **29/209  

�(��8�57�  48/0  92/1  **05/40  94/10  74/54  **93/913  

 ** �f2 �8 �68 �(1� x^ >61 %  

  

      

       
���
 I�� )@��2(  

  

 �+�1- 
�� � �
�  �N;J��	
�  ��	��� ���� ��
�86E" �� �!" �	���
�	 _E=`� �
�L
�4 �� ��
�� �
��
� 

_E=`�  

����
� 

8�7�  

�(��8�57�  

�$7�  

�T
�8

 
`

-�
 � �	

I
6-�

,-
 

L�
��

   @l�X)µL/L(  

 @l�X)µL/L(  

�X @l)µL/L(  

 @l�X)µL/L(  
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�6����5 � �$�%&
�� :I6-_6 �(	>�B ��%: O$�26 �5�	
 ��� `-� � -	�...  

 -)8�k� �K2�3�LC50  �!Z(B @	�2 x^ >6 �	$

O$�26 �$6�$8 ��4� L��� I6-�, ��� �1<�f� 8�7� ��5

�� ���$ 6� I^X �68 �58 . �6�k� i�26 J)6 -&LC50 

 @�G
 
6 �1& ��� �K2�3�24 6 �6-& @��2 O$�2

	
�(��8 � ����
� �8�7� ��$7� ��5� '	B-B �& �57�

35/0 �42/0 �53/0  �99/0  �& �� 87& 675 - 	< -& - 	<�-�	�

 ��(	�Q6 8��, J .-
 -l$ �895  -)8�k� J	& ��T�8

LC50  	&�(��8 � ����
� �8�7� O$�26 �2 J �57�

6�(1� x^ > J)6 ��� ��� 8��)6 I�Z�B -l$ 
6 ��68

5��� @.? ��� 8��)6 I�Z�B i�26 J)6 -& �<� ��$ ��

2 �& �$7� O$�26 ��	27&O$�26 -)�  x^ >6 �5�	
 ��5

�(1� O$�26 J)6 - �	& �!Z(B @	�2 -9$�	& �� @�68 �68

�� -9)8 �1<�f� 8�7� O$�26 �2 �& @K!$  ���&) N���

2 .(  
 -)8�k� m)� $ i�26 -&LT50  �6-& ��� �K2�3�

�
� ��$7� ��5�	
 O$�26 �& �57� �(��8 � 8�7� ����

 '	B-B41/16 �79/19 �82/16  �81/18  �K2�3� @��2

�6�k� J)- �� �� �� LT50  � �$7� ��5�	
 �& �7&-�

 �� 8�7� .-
 -l$ �8 �& �<� ���& ��(	�Q6 8��, J95 

�� ��5��� �T�8  �� �6-& =
W ���
 -l$ 
6 �� 87� J

50 �$6�$8 ��4� L��� I6-�, �T�8 & �6826 J	O$�  ��5

�(1� x^ >6 �1<�f� 8�7���$ ��5��� ��68  87�

) N���3.(  

a0,  
 i�26 -& m)� $b5�e�  8�7y� ��5�	
 O$�26 �-r�, �

�(��8 � ����
� ��57�    �y�4� Ly��� I6-y�, ��� �$7�

�$6�$8 I^X �68  �y� �y!Z(B @	�2 ��68     Jy)6 �y� �(y��&

 O$�y26 �!Z(B @	�2 �(1) j7r7�     Sy27B �5�y	
 ��y5

3�     @y26 ��y� F�6�y
 �8�y)
 J	kk)   ��6��y��5 � �)�y�

1991 h6 ��yyy�,2006h  ��6��yyy��5 � �%�<68�yyyK� 2010 h

 ��6��yyy��5 � �yyy<68-�2008 ��6��yyy��5 � �yyy< h2004h 

 ��6����5 � ��(
�62008.(  

 I�1<�f��6����5 � �%�<68�K� )2010( $  �y� 868 ���

   ��y	
 O$�y26Agastache foeniculum (Pursh) 

 y��� I6-�, ���L 7   �yB14 
�� O. surinamensis 

 �y(1� �7Q �&    �6�yk� � 8�68 �y!Z(B @	�y2 ��68 LC50 

      ���yK$6 @y.? Jy)6 ��� O$�y26 Jy)6 ��� �K2�3�78/18 

    Ry	k3B �8 �y<� @y26 ��� F�6�
 675 - 	< -& - 	<�-�	�

 �!Z(B @	�2 �1<�f� 8�7� �5�	
 O$�26 ��%: -5 -r�,

 J)6 S27B �2�-& 8�7� O$�26 
6 �- �	&  � y�68 J	kk3�

 �6�k� �LC50       8�7y� O$�y26 ��y%: �6-y& ��y� �K2�3�

&-  
6 -y �� R	k3B J)6 �8 �2�1    -y 	< -y& -y 	<�-�	�  67y5 

 �87&@26 .�� 6� x^ >6 J)6�-�, I��M �& �67B  �y��

O(� �8 I��Z �     �8 x^ y>6 �y& � �5�y	
 ~y� d� ��5

  �yy& @Kyy!$ -yyr�, Ryy	k3B �8 Lyy��� I6-yy�, @	yy2�!,

 L��� I6-�,7  �B14   Sy&� R	k3B J)6 �1<�f� 8�7� 
��

868.   

 F�6�
 i�26 -&��,6 )2006( O$�26 J	& �8  ��5

�$6�$8 ��4� ��� �2�-& 8�7�  ��5�	
 O$�26 I^X �68

Mentha viridis  �Rosmarinus officinalis  

� �68 @.? J)6 ��� 6� @	�2 J)- �	& �$6.  R	k3B �8

� �� ��5��� �	$ -r�,$�26 J	& �8 �O  �1<�f� 8�7� ��5

 I6-�, ��� 6� @	�2 J)- �	&  ����
� � �$7�L��� 

�68 @.? J)6$�.   

 O$�26 -r�, R	k3B m)� $ i�26 -&5�	
 � �$7� ��

��7M ��� �-�, -_6 ����
 �& @K!$ �-B O$�26 �8

� �68 �1<�f� 8�7�� �$6  �$7� O$�26 �W�& �!Z(B @	�2

	kk3� -9)8 S27B ����
� �J -)�2 ���  ���K$6 I�.?

 @26 ��� F�6�
)� �i7<7�7�� 26 � i7 !)-����

2002 h ��6����5 � ���
�2007(.  

�6����5 � ��(
�6  )2008 (�6�k� LC50  O$�26

Ocimum grattasimum (L.) L��� I6-�, ��� 

O. surinamensis  I�� �824  �58 O$�26 @��2

50/0  F�6�
 675 - 	< -& - 	<�-�	��$87�$ & @K!$ �� �

�867$�> a5 ��5�	
 O$�26 �2�-& �8 ����
� � �$7� �F6

 �6�	� �& '	B-B �& -r�,LC50 �35/0  �42/0  - 	<�-�	�

- 	< -& 6758-� 8��)6 �- �� �!Z(B @	�2 � . J	(+�5

 �8 ��	
 J)6 O$�26 �$87�$ F�6�
 J	kk3� J)6 @l�X
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5/0  
6 O� 675 - 	< -& - 	<�-�	�72  �58 O$�26 @��2

 v��&100  @26 �<�, �8 J)6 �� @.? J)6 I�Z�B �T�8

�$7� O$�26 �� )X @l�35/0 675 - 	< -& - 	<�-�	�(  �8

48 ����
� O$�26 � @��2 )42/0 675 - 	< -& - 	<�-�	�( 

 �872 @��2 O$�26 I6-�, L��� I�Z�B v��& �58

�$6�$8 ��4� L����$�� I^X �68.  

 m)� $ i�26 -&26 ���
 � @l�X b)6�.6 �& ��58 O$�

 I�Z�B �T�8 I6-�,L��� @.? @.�) b)6�.6 � 

O$�26 ���
 � @l�X �8�)
 J	kk3� L�67� 6� �58

O$�26 S27B ��� 8��)6 -	� � `-� �8 ��%�  ��5

�87�$ -�| �5�	
 �$6 ) �%�<68�K���6����5 �2010h 

��6����5 � ��K%9$ 2007 ��6����5 � ��(
�6 h2008 h

i7<7�7�� 26 � i7 !)-����� �2002h  ��6����5 � ���
�

2007.(  

I�1<�f� i�26 -& �6����5 � �%�<68�K� )2010( 

 �6�k�LT50  O$�26 �!Z(B @	�2 �6-& ��� �K2�3�

 ��	
Agastache foeniculum (Pursh)  ���

�$6�$8 ��4� L��� I6-�,  �6846/13 �87& @��2 @26 

 �6-& =
W ���
 �� �� ��5��� -r�, R	k3B �8 �<�

 J ��50  8�7� O$�26 ��%: -5 �8 @.? I6-�, �T�8

 
6 - �	& �1<�f�46/13  @26 �87& @��2) N���3.(  

  

 

    
)��F 2-  
'�
S�LC 50 ��	��� ���� ��
� �	
�  ��� ��
�� ��(� �
�� ��
�	 �!" �	�O. surinamensis 

 4	 �N,24 ��
�	 4	 8U
����  

�5�	
 O$�26  Slope ± SE 
 

LC50  
(µL/L air) 

��, ��(	�Q6 895 �T�8  
X2 (df=3) P-value 

���,)J	  W�& �,  

�$7�  24/0±49/1  35/0  27/0  47/0  65/4  20/0  

����
�  32/0±94/1  42/0  35/0  53/0  78/1  61/0  

8�7�  26/0±76/1  53/0  43/0  67/0  71/3  33/0  

�(��8�57�  25/0±47/1  99/0  75/0  38/1  64/4  21/0  

 
  

  

)��F3- 
'�
S� LT 50 �	�	��� ���� ��
� �	
�  ��� ��
�� ��(� �
�� ��
�  �!" �	�O. surinamensis 

��
�	 �=2� �
� �, 86E" ?'
�.
, ��  

�5�	
 O$�26  
@l�X

(µL/L air)  
 

Slope ± SE  LT50 
(hour)  

 ��(	�Q6 8��,95 �T�8 

X2(df=4)  P-value  
J	)���, W�& �, 

�$7�  74/0  50/0±64/4  41/16  13/11  16/24  30/6  17/0  

����
�  93/0  02/1±30/7  79/19  90/17  87/21  16/0  99/0  

8�7�  48/1  79/0±76/4  83/16  58/12  77/22  59/9  40/0  

�(��8�57�  03/2  88/0±84/4  81/18  84/25  82/13  70/10  30/0  
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 ��� `-� � -	�...  

�J�=��
��  
O$�26 J	& 
6 m)� $ i�26 -&  O$�26 �1<�f� 8�7� ��5

- �	& �6�68 �$7� ��	
-�, ��� �!Z(B @	�2 J) I6

�$6�$8 ��4� L��� �� I^X �68 I�Z�B -l$ 
6 � ���&

O$�26 -)�2 �& ��� 8��)6  x^ >6 �2�-& 8�7� ��5

�(1�  6� �$7� O$�26 �	$ J	kk3� -)�2 � 868 ���$ ��68

2 �K	�-B�87�$ �.-1� ���K$6 I�.? �6-& ���$6 . 6G< �&

!	27�6 �8 ��	
 J)6 �$6�6-. �& ��7Ba   ~� d� ��5

�� ��!$6 �6-& �? a� ��	!& @	�2 � �7��  
6 �67B

 �6-& O$�26 J)6 ��	s7(�-B I�K	�-B �) � ��	
 J)6 O$�26

 =7�2 � (2 �6-& �<�� �67(� �& �) � ���K$6 I�.? N- (�

87�$ �8�Z 26 -f> a�.  

  

D
�� ��	R�  

     �yy2�(���� �y��$ ��yy)�� m)�y $ LyyT�, -yr�, Ry	k3B

(� �-�, � �� ���6 ��2�(���� 
6 @26 =
W � �87& �2�

 ��9yy�$68 ��yy��45�	
 ��-yy
 �yy2�(� �-yy�, ��9yy�)��
?

87� �$68��M � -��B 
6756 �6-�: �	%�.  

  

[,
��  

  

1. = ���	Z	f< .1383 . ��%�� �a�M �(5? I6��� $6 ���-> ���K$6 I�.? �& �
��K� �p7<7(�B100o.  

2. = �/�0�.i .x ���	+� .1381 .T7B ��	$ @2-%. ��� @)75 J		1B ��)���(& �Z	) � � �6�%& ��
�����(... -)�2 �

 �
6756 �6-�: �	%� ��9�$68 I6��� $6 ��� 2
7> �� 26 �
����� I�.?475 o.  

3. Abbott, W.S. 1925. A method for computing the effectiveness of an insecticide. 
Journal of Economic Entomology, 18: 265-267. 

4. Ahmed, M. 2006. Toxicity and repellency of seven plant essential oils to Oryzaephilus 
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