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Table 1. Insecticides and  rates tested on the egg parasitoid T. cacoeciae Marchal 
 

������ ��  
Common name 
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���� ��  
Trade name 

 ����� �	��
������  

% of active 
ingredient 

 ���

!"����  

Formulation 
�������  
Group 

�# �� ��$��% ���� 
&/100�   

Rate of application (ml) 
or (g/100 L)  

	��������  
Deltamethrin  

�	�	�  
Decis 

50  EC �	�����	
  
Pyrethroides 

25  

��!�	
���"  
Chlorpyrifos  

 #���$�4  
Lentrek 4 

48  EC %�&� %�����!  
Organophosphate 

150  

�	�
	���	�'  
Acetamiprid  

�	$	(  
Zenith 

20  SP �	)$	��"	$�	$  
Neonicotinoid 

50  

����($
���	�  
Diflubenzuron  

�	�	�	�  
Dimilin 

25  WP �	��	 	�($
  
Benzoylurea 

60  

����$	!��  
lufenuron  

*���  
Match 

50  EC �	��	 	�$
  
Benoylurea 

100  

+��" ,�"�$	!  
Fenoxycarb  

��-	�$�  
Insegar 

250  WP ����
��" 
Carbamate 

40  
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��6��/�� ��!�17� ����� �������	 . ��	�� $6������ ���8�� ����� ��
�6��� 0� �7�	&�� ����	� ��!� ������ 
��	� �! ���-9	 . ���

�7�	&�� ����	� ���6�� �	�&� :��� .+��6���; <6��&� ���� 
 ��!���-=� ����� ������� $6���>� <��&�	� �������	(Statistical 

Package for the Social Sciences) SPSS®  ��-� ��	��=
��"��2��1����� 0�	 ���&��  . �	�& $2 
�?�&=� :��� ��

����� *2� �@�/� A� �&��7� *��	&=� Abbott) 1925) (2:(  

   

  

C��: X= ��& �	 ���6�� E�@�/� $2 �7�	&�� ����	�Y= �	�&� 
�6�� �������� $2 �7�	&�� ����	�� E% E= $2 
�?�&=� �	�& 

����� *��	&=�.  
   $2 �@���8� :�� ����	�� ���7� �� ���
?�  *��	&=� �	�&

 ���7� ��� *2�IOBC :1 =��# ��F )>30(%  E2=��#� ���"  
)30I79(% E3= ��#� 1���� )80 I 99(% E4= ��# 
)<99.(%  
  

�������  
   

=� <6��& ��%K����/�� ����	� ���� $�L� ��	���������  
 �?1��� '�! �%���� $2 +�K���� +�2����T. cacoeciae  ���1L� 0�	

 �6��� 
�	 0�# ���-��� ������ ��F �������) ���-2 .( �72
 0���	�� 0� K��"M�2��	���� "�"���	������� " ���� ���L� �&��0�	 

	 '�! ��	���� ����	�� ��	 *��	&=� �	�& �&�� �"� ��?1��� 
��
 �������0 .% 0�� ��&�	"0���5&	��?�� " C�� ���� ����	�� �"�

 '; *��	&=� �	�& ����29.32% �N�� ":��� $���&�2" C�� �
 ����	� *��	&� �	�& �&��26.23% ���&�� ��"��2 ��-� ��! A� �

0���	�� 0�	 .  
  =� �	�& 
?� �	�&�	 ��� ������ $2 �@�/� A� �&��7� *��	&

 0���	�� ,&� �72 ��6��� 0�# �?1��� 
�	"M�2��	���� "
�"���	������� " $2�6?� 4 *2� IOBC *��	&=� �	�& �#?� C�� 

100 .% ����� ����	�� �?&��) 0���&�2� �:��� $���&�2

0���5&	��?��� ( $2�6?� 2�	�& �#?�� ��#� ����" ��	�!��  
 *��	&=�)70.21 �72.06 �66.70% �$���� '�! ( . ������ �&!�

 0���	�� 0� �-� ��6��� 
�	 0�# �"��� ��1 $2�@� �?1���
"M�2��	���� "�"0������� " �	�& �&��� �����	� *��	&� �"�!�

 *��	&=�0 .% ������ $2 *��	&� �	�& '�!� �����"0���5&	��?�� "
)81.27 (%@�/� ��	�@�/� 0�	� �%&�	 ���&�� ��"��2 ��-� A� � .

 0���	�� �@��"0���&�2� "�":��� $���&�2" *��	&=� 0�� C�� �
)25.93 �24.70(%� 0�	 ���&�� ��"��2 ��-� 0�� $���� '�! 

0���	�� . 0���	�� ,&��"M�2��	���� "�"0������� " $2�6?� 4 
 0�� ��&�	"0���5&	��?�� "� ���# ��F *��	&=� 
?� �"	 �	�&

13.29 %�@�/� A� �&��7� 172 . C�� ����� ��	� ��	 ������� �&!�
 ��	�� 0� �-� ������� ��1 $2 �?1��� 0��"M�2��	���� " 0��

���� ����	�� ����� *��	&=� �	�& ���	 C�� 0% 0�� ��&�	 �
":��� $���&�2 " *��	&=� �	�& ���	 C�� ���� ����	�� �"�

73.75 % ��@�/� A� �&��7� ���&�� ��"��2 ��-� A�N��  ��	��
"0���5&	��?��" 0���	�� 0�	 ���&�� ��"��2 ��-� 0�� �0�7	���.  
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 +���	�� ���/�� ����	�� ���8� ��	��� 0;$2  ������� ���1L�
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�	 0�# ����� 0��� C�� ���	�� �#�! �"L� �?1���

!����� ��&���; ����� $2 �&�  ��	 ��� ���1L� N�@ ��7	 ���2
���������%���� A	���� �%"��	&� A	��� C��	  . �"L� ��	�� ����� �&&����

 ������� ���1L� N�@ '�! ����)����! ��"�� ��#�	 .( N�@ �&�	
 ��	� 0� ������"M�2��	���� "�@�  ����?��?� ����	�� 0�

� $�! ���#�� �?1��� ����T. cacoeciae ��F N���1� A��- $2 
 ����� ���1L� $2 ������� ��	 ����	� *��	&� A&� �72 �������

������� . ����� A� *2���� ��@�Suh �0���O) 16 ( ���/� $��
 ���#�� ����?��?� ����	�� ��#� ���8�� ';$2 P�&�  

T. exigum .& ������ ���/� ��&�	 ����	�� 0� '; �%�?
"����6�����	� "���8�� �1���� '; ����" �&�� . 0��2 �&����� $2 ���

 ��	�"0������� "�@�  ��	�"4��6�����	 " ��# '; ��#� 1����
 $2 ,���=� '; ��@ ����� ��6��� 
�	 0�# �?1��� ���1� '�!

 P��&� ������Trichogramma �� ��8��� ��� �����	�� ������ +�#
Trichogramma  �Q��! ��	� 4�� �6��� 
�	 ,����	 ����	��

 
�	 Q 
���� 4�� ��	�� 5���� 0� �-�� ��R� �?1��� $2
 ��/	 *��	&=� K����)7 .(  
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 ����2. ������� 	�
���� ������� ���� ����� �� T. cacoeciae Marchal   ������ ��� ���Ephestia kuehniella 
�� 1 �3� 7 �� ���� 
��!���� ��� "�� .  

Table 2. The effect of spraying insecticides on T. cacoeciae Marchal within host eggs, Ephestia kuehniella 1, 3 and 7 days 
after parasitoid oviposition. 
 

���*  

Class* 

 �� ��
��� ���	��� �����	� �����
 �����%  

Reduction in Adults 
emergence % compared to 

control 

 % �����	��
���	��� 

% of adults 
emerged 

 !��"� ���	� ��� #"�$�
 &
	$���±) '
����� �
+�,(  

Mean Number of black 
eggs tested ± SD �-�����  Treatments  

After one day (Egg stage)      /�� ��	)�0�	� 
�#(  
 

- - 88.04 a 17.00 ± 167.25  
#����  Control 
4 100.00   0.00 e 20.15 ± 145.00 $�������%  Chlorpyrifos 
4 100.00   0.00 e 14.93 ± 182.75 
��������&�  Acetamiprid 
3 93.66   5.58 d 6.34 ± 179.25 ��������
  Deltamethrin 
2 70.21 26.23 cb 12.25 ± 142.00 ��% �&%�'��(  Fenoxycarb 
2 72.06 24.60 c 8.26 ± 142.25 ����'����  Lufenuron 
2 66.70 29.32 b 11.40 ± 133.00 ����)'����
  Diflubenzuron 

 
After three days (Larval stage)     /��1 ��-� ��	)��
�� 
�#(  

 

- - 93.73 a 8.81 ± 187.50 
#����  Control 
4 100.00   0.00 e 5.32 ± 195.75 $�������%  Chlorpyrifos  
3 97.64   2.21 d 14.51 ± 181.00 
��������&�  Acetamiprid  
4 100.00   0.00 e 10.21 ± 112.25 ��������
  Deltamethrin  
2 69.03 24.70 c 12.42 ± 189.25 (��% �&%�'��  Fenoxycarb  
2 72.34 25.93 c 11.56 ± 167.75 ����'����  lufenuron  
1 13.29 81.27 b 16.30 ± 173.50 ����)'����
  Diflubenzuron 

  
After seven days (Pupal stage)     /��1 ��	" ��	)��
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- - 86.35 a 18.70 ± 146.50 
#����  Control 
4 100.00   0.00 e 11.96 ± 147.50 $�������%  Chlorpyrifos  
3 84.85 13.08 d 23.62 ± 130.00 &�
��������  Acetamiprid  
3 84.23 13.62 d 36.56 ± 117.50 ��������
  Deltamethrin  
1 14.59 73.75 b 9.11 ± 169.50 (��% �&%�'��  Fenoxycarb  
1 29.96 60.49 c 16.76 ± 144.25 ����'����  lufenuron  
1 22.99 66.50 bc 10.07 ± 150.00 ����)'����
  Diflubenzuron  
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����  ����	 ��� �����	 ������ ����� ���� ! ��	�
� "�#����� 5 .%  
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� ��(
��
� )��*�� : �+��
� ,	 ����&	 �&'��	
� ��(
��
� )��*��.%  
* /��&� /0�IOBC :1=�� ��1 )>30(%  42=��
� 5�0�  )30$79(% 43= ��
� ����	 )80$ 99(% 44= �� )<99.(%  

Means followed by the same letter in the column for each stage were not significantly different at P=0.05. 
*Evaluation categories according to IOBC classification: 1- harmless (<30%)., 2- slightly harmful (30- 79%)., 3- moderately harmful (80- 
99%)., 4- harmful (>99%). 
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Abstract 
Al-Abbar, F., M.J. Hajjar and M. Jamal. 2010. The Side-Effect of Some Insecticides used in Apple Orchards in Syria 
on the Life Stages of Egg Parasitoid Trichogramma cacoeciae Marchal (Trichogrammatidae: Hymenoptera). Arab 
Journal of Plant Protection, 28: 85-90. 

The side-effect of six insecticides used on apple trees in Syria were tested on the life stages of the egg parasitoid Trichogramma 
cacoeciae Marchal using the direct spray on the insect host eggs containing the parasitoid stages of egg, larvae and pupae. The highest 
recommended field application rate was used. The classification of the International Organization for Biological Control for insecticides 
effect in reducing parasitoid emergence was used (Harmless, slightly harmful, moderately harmful, and harmful). This study showed that 
Chlorpyrifos was a harmful insecticide on all life stages of parasitoid within the host egg. While Deltamethrin was harmful to larval stage 
only, and moderately harmful to the eggs and pupae. Acetamiprid was also harmful to eggs and moderately harmful to larvae and pupae. 
Whereas the insect growth regulator insecticides and the insect growth inhibitors (Fenoxycarb, Diflubenzuron and Lufenuron) were harmless 
to pupae, slightly harmful to eggs, but Diflubenzuron was also harmless to the larval stage, which was reflected in the highest rate of adults 
emerged (81.27%) compared with the control.  
Keywords: Trichogramma cacoeciae, Insecticides, Egg-parasitoid, Syria. 
Corresponding author: Faiha'a Al- abbar, Department of plant protection, Faculty of Agriculture, Damascus University, Syria,  

Email: abbar.faihaa@gmail.com 
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