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Abstract 
Two-spotted spider mite Tetranychus urticae Koch is one of the most serious pests of crops in the world. Due to undesirable effects of 

synthetic pesticides, this research was conducted to achieve alternative safe compounds. In this research, lethal and sublethal effects of 

Cuminum cyminum and Eugenia caryophyllata essential oils on Tetranychus urticae were studied under laboratory conditions at 25± 1 °C, 

65± 5 RH and a photoperiod of 16:8 (L:D) h. Fumigant toxicity at cumin (LC50= 3.74 ppm) was more than clove (LC50= 6.13 ppm) oil. Total 

pre-adult developmental time was significantly shorter when treated with Eugenia caryophyllata oil compared with control. Mean total 

fecundity (eggs/female) was ranged from 31.08 at treated with clove oil compare with 64.44 at control. The calculated net reproductive rate 

(R0) was 12.99 and 11.54 at treatment with cumin and clove oils respectively which were significantly shorter than control. The intrinsic rate 

of increase was 0.21 and 0.15 (offsprings/female/day) for control and treated populations with both essential oils, respectively. This study 

revealed that these essential oils may be suitable sources as alternatives for chemical pesticides. 
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Table 1. The fumigant toxicity analysis of two essential oils against T. urticae for 24 h 

 

Essential oil na df 
LC50 value and its 

95% CLb (µl/l air) 

LC25 value and its 

95% CLb (µl/l air) 
Slope±SE Chi-square value P value 

C. cyminum 600 4 3.74 ( 3.47 - 4.02 ) 2.48 (2.13 - 2.75) 3.75±0.45 2.39 0.66 

E. caryophyllata 600 4 6.13 ( 5.56 - 6.74 ) 3.58 (2.95 - 4.12) 2.89± 0.32 1.97 0.74 

a 8	� ,�!�� ,��8)
$                                                                                                             a number of individuals used  
b 	:� ,��#
'��                                                                                                                         b CL: Confidence Limit  
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Table 2. Mean and ±SE of developmental time (day) for immature stage of T. urticae at control and exposed to  

LC25 values of C. cyminum and E. caryophyllata oils 

 Control C. cyminum E. caryophyllata 

L\) )Egg(  
4.18± 0.05 a 4.21± 0.07 (53) a 3.9± 0.04 (42) b 

��M )Larva( 
1.12± 0.04 b 1.3± 0.06 (53) a 1.14± 0.05 (42) b 

j�� $#�!7�� )Protochrysalis( 
1.02± 0.01 a 1.04± 0.02 (52) a 1.02± 0.02 (41) a 

[. 6� ��/& )Protonymph( 
1.13± 0.04 a 1.12± 0.04 (51) a 1.1± 0.04 (41) a 

V�, $#�!7�� )Deutochrysalis( 
1.01 ± 0.01 a 1.6 ± 0.03 (49) a 1.05 ± 0.03 (39) a 

�, 6� ��/& )Deutonymph( 
1.08± 0.03 a 1.08± 0.04 (49) a 1.03± 0.02 (39) a 

V/� $#�!7�� )Teliochrysalis( 
1.01 ± 0.01 a 1.02 ± 0.03 (49) a 1.01 ± 0.02 (39) a 

iK���+ ���, k% )Total( 
10.55± 0.06 a 11.37± 0.09 (49) a 10.25± 0.08 (39) b 

∗ 4
*+�
6 ��
. ,� !� �, @%.��� o\"4 �!7"4 {�!# �� �  xR� �, ��+�� %�84 {z7E�
  �� ��,.�J.�+���+ !*.  

∗ 8	� ,�!�� ,��8) ����, '�"+ 37+�!& kE�, ,��e�
 !� �, $4 @�#!4
 ����  
∗ Means in rows followed by the same letters are not significantly different at P= 0.01. 

∗ The number in parentheses represents the number of population in each stage. 
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Table 3. Mean (±SE) of adult longevity and life span (day) of T. urticae at control and exposed to  
LC25 values of C. cyminum and E. caryophyllata oils. 

  Control C. cyminum E. caryophyllata F value P value 

�/�� ���, j/: (Longevity) ♀ 13.84± 0.2 ( 45 ) a 10± 0.26 ( 28 ) b 9.88± 0.26 ( 26 ) b 96.10 0.001 

 ♂ 10.82± 0.33 ( 17 ) a 7.52± 0.19 ( 21 ) c 8.61± 0.28 ( 13 ) b 42.35 0.001 

!	e j/: (Life span) ♀ 24.39 ± 0.24 (45) a 21.37 ± 0.31 (28) b 20.13 ± 0.31 (26) b 74.92 0.001 

 ♂ 21.37 ± 0.38 (17) a 18.89 ± 0.23 (21) b 18.86 ± 0.3 (13) b 26.45 0.001 

∗ 4
*+�
6 ��
. ,� !� �, @%.��� o\"4 �!7"4 {�!# �� �  xR� �, ��+�� %�84 {z7E�
  �� ��,.�J.�+���+ !*.  

∗ 8	� ,�!�� ,��8) ����, '�"+ 37+�!& kE�, ,��e�
4 @�#!4 !� �, $
 ����.  
∗ Means in rows followed by the same letters are not significantly different at P= 0.01. 
∗ The number in parentheses represents the number of population in each stage. 

  

 I�	2RM  6
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K/) ���, j/:)5�� ( k% ������ �)�,�4 l�5� @� L\) ,��8) ( @�=T. urticae  !.,�24 �� ��	
) � ���� �,LC25 0+���   �!.5 [\
4 � 39�  
Table 4. Mean and ±SE of reproductive period (day) and fecundity (No. eggs/female) of T. urticae at control and  

exposed to LC25 values of C. cyminum and E. caryophyllata oils 

 Control C. cyminum E. caryophyllata F value P value 

5� Y
& ���, �3.!	\) (Preoviposition) 
1.11± 0.07 a 1.11± 0.09 a 1.04± 0.06 a 0.21 0.80 

�3.!	\) ���, (Oviposition) 
11.62± 0.2 a 7.96± 0.28 b 7.88± 0.28 b 80.43 0.001 

�3.!	\) 5� 0& ���, (postoviposition) 
1.11± 0.06 a 0.96± 0.03 a 0.96± 0.03 a 2.49 0.08 

������ k% (Total Fecundity) 
64.44± 1.27 a 32.46± 1.47 b 31.08± 1.27 b 212.27 0.001 

∗ 4
*+�
6 ��
. ,� !� �, @%. �� ���� o\"4 �!7"4 {�!#  xR� �, ��+�� %�84 {z7E�
  �� ��,.�J.�+���+ !*  
∗ Means in rows followed by the same letters are not significantly different at P= 0.01 

  

 I�	2SM ��!74���& ,���!�� ��+5 j���
  @�%T. urticae ) � ���� �,
,�24 �� ��	. !LC25 0+��� ��� 5. �!4 � 39�
[\  
Table 5. Population parameters of T. urticae at control and exposed to LC25 values of C. cyminum and E. caryophyllata oils 

 Control C. cyminum E. caryophyllata F value P value 

rm 0.21± 0.005 a 0.15± 0.009 b 0.15± 0.01 b 13.70 0.001 

λ 1.24± 0.007 a 1.17± 0.011 b 1.17± 0.01 b 14.33 0.001 

Ro 41.43± 3.81 a 12.99± 2 b  11.54± 1.87 b 38.77 0.001 

Tc 17.14± 0.14 a 16.1± 0.17 b 15.37± 0.21 b 26.38 0.001 

Dt 3.36± 0.09 b 5.42± 0.26 a 5.64± 0.28 a 29.46 0.001 

∗ 4
*+�
�� 6
. ,� !� �, @%. �� � xR� �, ��+� ��� o\"4 �!7"4 {�!#� %�84 {z7E�
  �� ��,.�J.�+���+ !*.  
∗ Means in rows followed by the same letters are not significantly at P= 0.01 
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