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Abstract 

Two-spotted spider mite, Tetranychus urticae 

(Acari:Tetranychidae), is one of the most important 

pests in plants, especially crops that it has high 

reproduction and ability to develop resistance to 

chemical pesticides. Considering the increasing of 

environmental pollution due to chemical pesticides, the 

use of plant extracts has received much attention as an 

alternative method due to their acaricidal activity. 

Therefore, this experiment was performed to determine 

the chemical compounds of Momordica charantia fruit 

extract and toxicity of hexane and ethanolic extracts of 

this plant on adults of two-spotted spider mite in a 

completely randomized design with the control in four 

replications for fumigant and contact toxicities and 

repellent activity. After 24 hours, the mortality of mites 

was recorded. The results of bioassays showed that the 

mortality rate of mites and the repellent effect elevated 

with increasing the concentration of M. charantia 

extracts. The hexane extract of M. charantia at the 

concentration of 1000 μg/cm2 had the highest mortality 

(75.56%) in contact toxicity. Ethanolic extract at the 

concentration of 1000 μl/l air had the highest mortality 

(79.89%) of mite in fumigant toxicity. The repellent 

effect increased to 80%, 5 hours after application of 

ethanolic extract by increasing the concentration from 

200 μl. In M. charantia fruit extract, sixteen different 

compounds were identified in which monoterpenoids, 

linalool oxide, limonene oxide, and 8-hydroxilinalool, 

had the highest amount. Therefore, the ethanolic extract 

of M. charantia in high concentrations can be 

recommended due to its monoterpenoids to protect 

plants, especially crops, against two-spotted spider mite. 

 

Keywords: Bitter melon, Bioassay, Control, Ethanolic 

extract, Monoterpenoid. 
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/H)@� 5:,3 , �� ���I* �9$%�4: � �%:�O ���F 

[)4 50� 100� 200 �  300 ,C�9�,+�( �$3. �:!K4 10 

-"7 o9�3 :� �� W�� 7a@� <�N� �:,J ��:� � 5,C�� -3 

�$C7�3$+%: � �� W�:,
 �?*: �!
 �TC"( !
!%. !N�� 

���7B!""� �� /*��5� l)C\( 8�3 n� �4 m"� 

/*�� �: c�,
 E��(�= W�$4 �$(,< ,�� ->��X( !
 

)Talukder & Howse, 1995(:  

Repellency (%) = 2 (C – 50) 

�� :�8 �$(,< C� !N�� -"75� �$6$( ��5 %�-	 

7a@� <�N� !�
 � Repellency !N�� ���7B!""� 

�(!
�3.  

  
����� 7%0��8� 9%2��$6��3 $�%� ��%' (
�  

8�!3 �$H"( �: �<:,B$4�(�,7 5��B �IC( -3 

l�S m"� �(,6 )GC-MS( ���`C�: !
. �: ��OC�� 

Agilent �!( 6890 -3��.( A$C� DB-5 -3 �$S 

60 �,C( ,QJ �)F:� 25/0�)�(,C( � /(�\e -�V 

}��% ��< 87�� 25/0 ,C(�,+�( 5:,3 -��.4 � ��)X4 

���`C�: .!
 �(�5 -H`X( ��4�M 250 -6�� 

�C%�� �:,B� -(�%,3 ���5 4�:,G� A$C� 290-50 -6�� 

�C%�� �:,B �3 :�<:�E �(�5 5 -6�� �C%�� �:,B �� 

J���-T �����+
= �3 �(�5 290 -6�� �C%�� �:,B � ��B 

�(�G �$�) )999/99 !N��( �3 ,6�A� /3�Y 1/0 

(�)�9�,C �� J��-T -3A:$"* ,C�3�8 :,
�W g�\C%: 

.!%!
 �����"
 >�7,4;� �3 ���`C�: �: 5�,C(:��� 

l)C\( ,�H% A�(� 5�:���3� -K9�Q( l�S5� �(,6 � 

-#��T( 8�: l�S� �3 >�7,4;� ��:!%�C�: � -C#%:�5� 

�$6$( �� -%�\3�C7 -%��:� �OC��� )NIST Ver.2.00, 

2008 GC-MS( ;�$N /<,B.  

  
,��� � 
:�%9 $3+3��  

5:,3 8��K4 /H)@ ,Yj(5 -7 R>� �B!"07 50 

!N�� -"7 84��4 -+9�� 5: ��$
 -"75� �!%� � ��,( 

L��	
 !%!
� L��	
 -"75� ��,( �3 ���`C�: �: 

$�,C�: �$+��,+�( �$9) �� (�	0� ��.%: !
� 

4�$N��� 7- 7-"� �� ,Y: ,X4n� �3 n� )J� 5$( 

,_�l ���J -3 ,G7/ A�:� ��� � �	e�� A!3 �!%�$>% 

(��, g$#X( �(!%!
 )Miresmailli et al., 

2006( � �: ���� �:,+4 5:,3 , ���I* ���B �� , 

/H)@ ���`C�: .!
 E��(�= � 5:,3 , ���I* ���B 

-3 ;�$N ~,S u?(�7 �<��I4 �� ���� �:,+4 5:,3 , 

/H)@ �:,	 �3 ��	�4 !�
 ��.%: !
 � ��:� � W�$4 
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�,%  �:�<:SPSS 16 -��.4 5��(= .!%!
 ->��X( 

LC50 :,35 , ���I* -3 �$S -%�B:!6 � �3 �,%  �:�<:

SPSS 16 ��.%: .!
 �:�$	% ��O9��C /H)@ - 3�,��/ 

t,( ,�(� �3 �,%  �:�<:SPSS 16 ��� .!
   

  

3!�4)   

m��C% /�	� ���	4 A�0% �:� -7 ���I* �%:�O ���F 

[)4 �3 03/861 = LC50 �� -"7 84��4 -+9�� 5: 24 

/*�� k� �: �,3��7 A= E�3 ,48� /�	� � ���I* 

�9$%�4: ���F [)4 �7 ,48� /�	� ���	4 :� �� -"7 

84��4 -+9�� 5: ��.�: �,7 ��!6) 1.( 5��:�$	% 

/�3�,� !N�� t,( ,�(� - �C���O9 /H)@ A�0% �:� -7 

�3 E�:�<: /H)@ ���I*�5 �%:�O � �9$%�4: ���B 

���F [)4 A:��( t,( ,�(� 8�: -"7 E�:�<: ./<�� 

���I* ���F [)4 �3 �?G A:�O �� /H)@ 1000 

�(�,+�,B ,3 �C%�� ,C(U3,( E�3 ,48� )56/75 (!N�� 

� �� /H)@ 100 �(�,+�,B ,3 �C%�� ,C(U3,( �7 ,48� 

)11/15 (!N�� ;�`)4 :� /
:� )��!6 2.(  

 m��C% �#`"4 /�	� �%:�O ���I* -7 �:� A�0%

[)4 ���F  �37/306LC50= -+9�� -"7 5:,3 5:24  /*��

E�3 ���I* �,3��7 �: k�  8�,4 /�	� �9$%�4: ���I* �

[)4 ���F 3 ��7  :� �#`"4 /�	� 8�,4�� -+9�� -"7 5:

�,7 ��.�:  ��!6)3(���I* . 9$%�4: � /H)@ �� [)4 ���F

1000  :$ ,C�9 ,3 ,C�9�,+�(�� -+9�� -"7E�3 5:  8�,4

 ;�`)4)89/79 (!N�� ���I* � 9$%�4: � /H)@ ��200 

�7 :$ ,C�9 ,3 ,C�9�,+�(  ;�`)4 8�,4 �:!T()11/20 

!N��) /
:� ( ��!64.(  !N�� /�3�,� 5��:�$	%

t,( ,�(� -  -7 �:� A�0% /H)@ �C���O9 E�:�<: �3

���I* /H)@�[)4 ���F �9$%�4: � �%:�O 5 �:!T( 

,(t -"7 ,�(� 84��4 -+9�� E�:�<: 5: /<��.  

���,3 ,Y: �B!""7��� ���I* �9$%�4: ���F [)4 !K3 

�: n� /*�� �: c�,
 E��(�= A�0% �:� -7 8�3 �� 

/H)@ ��: � �� /H)@ ,F= �� PQ� 1 �!N�� 

^?CF: �"K(�:�5 �$6� :!%./
 /�N�F �B!""7��� 

�3 E�:�<: /H)@ ���I* -3 m��!4 E�:�<: �/<�� 

-3 �$S5 -7 k� �: -� /*�� ,Y: -	 /H)@� 

�!""7��� �$3 �+
) 1(. �C%�m �N�G �: ,Y: ���7B!"" �

���I* �9$%�4: ���F [)4 5�� -"7 84��4 -+9��  5:k� 

�: m"� /*�� �: �,3��7 A= A�0% �:� 7- �� /H)@5� 

E�3  ,4�: 50 � 100 ,C�9�,+�( /�N�F �B!""7��� 

�!�0( !
� �(: ^?CF: �� PQ� 5 !N�� �"K(�:� 

.�$>% �  8�"�m"� /*�� !K3 �: c�,
 E��(�= �3 

E�:�<: /H)@ �: 200 �,C�9�,+�( /�N�F �B!""7��� 

-3 A:��( 80 !N�� �!�0( !
 � 8�3 ���� /H)@ 

����,3��$( ^?CF: �"K(�:� �� PQ� 1 !N�� 

!�0(� !
 �+
) 1(.  

  
 ;�6�1.  ���	4 /�	� ���,3 ,3 �,B�,+�()�C%�� ,C( (U3,(���I* �: �N�G �%:�O � �9$%�4: 5� 84��4 -"7 5�� [)4 ���F ���B

-+9��  �: k� 5:24 /*�� 

!G A�"�	S: 95 !N�� 
      

!G V�3-!G 8���� /H)@ �!"07 50 !N�� R�
 WF ± 5�QF ���K( ��	CG: -6��) (5�:�= �7 �:$+�:  �:!K4 -"7 �?G* 

1/1174 -6/834 67/994 25/0±97/1 998/0 )6( 46/0 240 �$%�4: 

2/1259 -4/660 03/861 27/0±49/1 697/0 )4( 21/2 240 A:�O 

* 8�O%��( ;�`)4 �� !�
 �?G) �$%�4: �� (A:�O �7 ,4 �: m"� !N�� �$3 -7 �3 ���`C�: �: �$(,< Abbott )1925( !N�� ;�`)4 �� ���	�4 ~?N: .!
 

  
;�6� 2. )8�O%��( ± 5�QF ���K(( !N�� ;�`)4 ~?N: �!
 -"7 o9�3 84��4 -+9��5: �!
��	�4 �3 /H)@5� l)C\( ���I*5� �9$%�4: 

� �%:�O ���F [)4 �� A$(�= �3����: /�	� ���	4 

/H)@ �()�,+�,B ,3 �C%�� ,C(U3,((  
5�QF ���K(  1000  800 500 400 200 100  �,C"7 (,`N)*

 �?G 

01/3± a 11/71 b 67/46 c 33/33 d 00/20 d 33/13  e 44/4 00/00 �$%�4: 

22/2± a 56/75 b 90/48 c 33/33 d 22/22 e 33/17  e 11/15 00/00 A:�O 

* (�O%��8�5 :�:�5 ^�,G @�, -3�0( �� , A$C� :�:�5 ^?CF: "K(��:� �� PQ� m"� !N�� ���:,3 A$(�= $4�7 (�!"
�3.  
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 ;�6�3. ���I* (:$ ,C�9 ,3 ,C�9�,+�() �#`"4 /�	� ���,3�: �N�G �%:�O � �9$%�4: 5� -+9�� 84��4 -"7 5�� [)4 ���F ���B  5:
 �: k�24 /*�� 

 A�"�	S: !G95 !N�� 
      

V�3 !G-8���� !G  �!"07 /H)@50 !N��  WF R�
± ���K( 5�QF ��	CG: (5�:�= -6��) �:$+�: �7 -"7 �:!K4 �?G* 

8/478-9/345 1/407 38/0±50/2 66/0 )4 (41/2 240 �$%�4: 

3/378-3/255 7/306 37/0±11/2 96/0 )4 (64/0 240 A:�O 

�7 (A:�O �� �$%�4: �?G) !�
 �� ;�`)4 8�O%��( *  -7 �$3 !N�� m"� �: ,4�3  �$(,< �: ���`C�:Abbott )1925( .!
 ~?N: ���	�4 �� ;�`)4 !N��  
  

;�6� 4. ) 8�O%��(± ���K( 5�QF( ;�`)4 !N�� ~?N: �!
 -"7 -+9�� 84��4 o9�3 5:�!
��	�4 �3 /H)@ l)C\( 5����I* 5� �9$%�4:
�%:�O � �#`"4 /�	� �3����: A$(�= �� [)4 ���F 

(:$ ,C�9 ,3 ,C�9�,+�() /H)@  

���K( 5�QF  1000  800 600 500 300 200  (,`N) �,C"7*
 �?G 

41/2± a 89/79 b 56/55 c 78/37 d 22/30 e 89/25  e 11/20 00/00 �$%�4: 

04/2± a 22/62 a 56/55 b 44/44 c 11/31 d 22/22  e 11/11 00/00 A:�O 

* 8�O%��(�"K( ^?CF: 5:�:� A$C� , �� -3�0( ,�@ ^�,G 5:�:� 5� !N�� m"� PQ� �� �:����:,3 �( �7$4 A$(�=!"
�3.  

  

  

��� 1. ���� �����	�
� ������ ���� �����  ������� ����  � �
� !��" #�	 #$�
� ��  

  

���,3 m��C% E��(�= ,Y: �B!""7��� ���I* �%:�O 

���F [)4 5�� -"75� o9�3 -"7 84��4 -+9�� 5: �� 

-#��T( �3 !�
 �� /H)@5� l)C\( k� �: n� 

/*�� �: �,3��7 A= A�0% �:� �� /H)@ 5� 200 � 300 

�,C�9�,+�( /�N�F �B!""7��� �!�0( .!
 �3 8�: ��G� 

�� PQ� 1 !N�� ^?CF: �"K(5�:� �$6� /
:!% 

�+
) 2.( � 8�"� s\0( !
 �3 E�:�<: /H)@ 

���I* � ;!( A�(� :,J�5,�B �� �,K( ����I* !N�� 

�B!""7��� E�:�<: /<��. -3 �$S5 -7 �� 8�,4V�3 /H)@ 

)300 ,C�9�,+�((� E�3 ,48� A:��( �B!""7��� -3 A:��( 

50 !N�� �!�0( .!
 �3 8�: ��G� 8�3 /H)@� �: ,H% 

/�N�F �B!""7��� ^?CF: �"K(5�:� �� PQ� 1 

!N�� �!�0( .!0% � 8�"� 5 /*�� k� �: c�,
 

E��(�= �3 E�:�<: /H)@ �: 100 �,C�9�,+�( /�N�F 

�B!""7��� -3 A:��( 50 !N�� �!�0( �,B�! � 8�3 

���� /H)@ ^?CF: �"K(5�:� �� PQ� 1 !N�� 

�!�0( !
 �+
) 2.( 

m��C% -��.4 � ��)X4 R�7,45� ����	�
 ���I* 

�$�( ���F [)4 ���:,3 GC-MS �(�
 ��% �R�7,4 

!N�� R�7,4 � A�(� 5�:���3 �� ��!6 3 A�0% ��:� 

�!
 ./�: �: ���I* �$�( ���F [)4 16 R�7,4 l)C\( 

�����"
 !
 -7 �K	6 88/98 !N�� �7 ;�>�7,4 :� 

��+04 ��:�.!%: �� 8�3 8�: ;�>�7,4 �$9�"�9 !�#7: �3 

45/34 �!N�� 8%$	�9 !�#7: �3 32/18 !N�� � 8-

�#7��!� �$9�"�9 �3 87/7 !N�� 8�,4V�3 �:!T( :� 

!"C
:� � , -� R�7,4 8�,4$%$( !%�$3 ��!6) 3.(  
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92� 2. !N�� �B!""7��� /H)@5� l)C\( ���I* �%:�O ���F [)4 5�� o9�3 -"7 -+9�� 5:  

  

567 � �8	4)��	9  

/<=E75� ���B �(!"%:$4 8��O��6 �>��"( 5:,3 

�,0GE75� ����	�
 -3�1�� -"7E7� !"
�3 

)Wakgari & Yigezu, 2018.( �3 -��.4 /�3�,� 

/#���."� -"7 o9�3� �"X"( -Q3:� 8�3 �C���O9 

/H)@ � /�3�,� !N�� ;�`)4 5:,3 A= 8��K4 .!
 �: 

�.%= -7 WF /�3�,� ���I*5� l)C\( ,O%��3 

;:,��f4 �� /�9�K< A= � �3 E�:�<: , !G:� /H)@ 

�/�: �(A:$4 -.�C% /<,B -7 �3 E�:�<: , !G:� 

/H)@ ���I*5� �9$%�4: � �%:�O ���F [)4� ;�`)4 

-"7 84��4 -+9�� 5: ���� �($
.� ���I* 9$%�4:� ���F 

[)4 �� /H)@ 1000 ,C�9�,+�( E�3 ,48� ;�`)4 

)89/79 (!N�� -"7 :� /
:� � ��% E�3 ,48� ,Y: 

�B!""7��� �� 8�,4V�3 /H)@ )300 (,C�9�,+�( 

�!�0( .!
 ,O�� E�1� A:,B L�:�B !%�,7 -7 

E�:�<: /H)@ ���I* A���B i*�3 E�:�<: A:��( 

t,( ,�(� ;�<= �($
� � ,Y: �B!""7��� :� E�:�<: 

�(!� )El-Khayat et al., 2014; Obembe & 

Ojo, 2018; Wakgari & Yigezu, 2018(. ���,3 

/�	� � �B!""7��� ��I*�5� l)C\( t,3 9=$-p:�� 

,3 o9�3 -"7 �� -+9 5: A�0% �:� -7 ���I* �%:�O A= 

!K3 �: 96 /*�� 8�,4V�3 ,Y: �B!""7��� )75/78 !N��( 

:� /
:� � !K3 �: A= -3R�4,4 �� ���I* 5� 9$%�4:� � 

3=� �!�0( !
 )El-Khayat et al., 2014(.  

,�Yd4 /�	� ���I* ���F [)4 ,3 -"7 84��4 

-+9�� 5: �(!%:$4 -3��9� -C#3 A!
 a<�"( �#`"4 

�,0G �
�% �: ;�>�7,4 A= �!
�3 �� UJ:� ;�>�7,4 

���B �(!"%:$4 R>� �?CF: �� �k`"4 �O`F � �� 

-.�C% t,( /<= !%$
 )Ileke & Ogungbite, 

2014.( A$"7�4 �
�:�B ���3�� /�	� � ,Y: 

�B!""7��� ���I*5� �%:�O � �9$%�4: ���F [)4 ,3 

o9�3 -"7 84��4 -+9�� 5: �?*: �!0% /�:. �3 8�: ��G� 

L�:�B ��� �� ��$( ,�Yd4 ,3 ,O�� ;�<= �$6� .��:� 

-3  �$S���Z( ���I* ���F [)4 ;�`)4 ��V�3 �� n�$� 

���� -QT%5: ;�3$>G /
:� )Obembe & Ojo, 

2018.( � 8�"� ,Y: �B!"07 ,��� ;�>�7,4 ���B 

,3 -"7 -+9��5: 3- -)��� ,��� E�1� A:,B L�:�B 

�!
 ./�: ,Y: -"7�07 ���I* t,3 ���B �$Cv�9�7: 

Eucalyptus comondulensis � �$���7$%$7 

Conocarpus erectus 5�� -"7 84��4 �� -QT%5: 

A�0% �:� -7 ���I* t,3 �$Cv�9�7: /�	� E�3 ,45 

/>#% -3 �$���7$%$7 ��:� )Mosavi et al., 2014.(  

�� �0��(�= ,O�� ;:,Y: �B!"07 � ,�� �B!"07 

k%��: �5 ���B �,�� �>� � n\�( -�)* -"7 84��4 

�� -QT%5: ���,3��$( �:,J /<,B. m��C% E��(�= A�0% 

�:� -7 /�	� �#`"4 k%��: �,�� �>� 

)ppm74/3LC50=( E�3 ,4 �: k%��: n\�( 

)ppm13/6LC50=( /�: )Beynaghi et al., 2015.(  
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�� �0�1� ,O�� ,Y: /�	� k%��: 5� ���B 

�,�� ���� Carum carvi � A:���($3 Achillea 

millefolium ,3 -"7 84��4 -+9�� 5: ���,3��$( �:,J 

./<,B ,���T( LC50 -)G,( o9�3 5:,3 A���B �,�� 

���� � A:���($3 -3 R�4,4 88/0 � 6/3 ,C�9�,+�( ,3 

,C�9 :$ -3 /�� !(=. ���:,3 m��C% -3 /�� �!(= �: ,Y: 

-"7 �07� k%��: ���B �,�� ���� -3  �$S�"K( �:�5 

,Yj(,4 �: k%��: A:���($3 UJ:� !
. m��C% �E�1� 

��#%�C� 5V�3 k%��: �5 ���B -3 �1�� �,�� ���� :� 

5:,3 �,C"7 -"7 84��4 -+9�� 5: A�0% �( !� 

)Salehi et al., 2016.(  
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