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 Table 1. Effect of low pressure (160 ml mercury) (LP), N2 and CO2 gases exposure periods on the cowpea bruchids 
Callosobruchus  maculates (Fab.) mortality rate. 

  

 ������� ������� ����� ��� ����%Mean of corrected mortality rate (%)       

 ������� �����)!��(    Exposure period (day)  

���"#�  Stages  
�$������  

Treatments 1  2  3  4  5  6  

�+����   Egg  LP 
N2  

CO2  

26.6 c  
92.2 b    
93.3 a    

75.5 c    
95.5 b    

100.0 a   

85.4 c    
98.8 b    

100.0 a    

98.8 b    
100.0 a   
100.0 a    

100.0 a  
100.0 a  
100.0 a  

100.0 a   
100.0 a   
100.0 a   

������  Larvae  LP 
N2  

CO2  

20.0 c    
66.6 b    
73.3 a    

40.0 c    
83.4 b    
86.6 a    

56.5 c    
92.2 b    
93.3 a    

76.0 c    
95.5 b    
98.8 a    

85.4 b    
100.0 a  
100.0 a  

98.8 b    
100.0 a   
100.0 a  

.��1���  Pupa  LP 
N2  

CO2  

23.3 c    
73.3 b    
80.0 a    

50.0 c    
92.2 b    
93.3 a    

70.0 c    
96.6 b    

100.0 a    

88.8 b    
100.0 a   
100.0 a    

100.0 a  
100.0 a  
100.0 a   

100.0 a   
100.0 a   
100.0 a   

 ���2����*�����  Adult  LP 
N2  

CO2  

33.3 c    
98.8 b    

100.0 a     

 80.0 b 
100.0 a   
100.0 a    

 92.2 b 
100.0 a   
100.0 a    

95.5 b    
100.0 a   
100.0 a    

100.0 a  
100.0 a  
100.0 a   

100.0 a   
100.0 a   
100.0 a   
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 Means with the same letters in the same colomns have no significant difference at P= 0.05 accordings to Duncan’s multiple range test. 
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Table 2. Corrected mean mortality (%) of cowpea bruchids 
Callosobruchus maculates (Fab.) stages exposed to low 
pressure, N2 and CO2 gases.  
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)160��3% �	� (  

 Low Pressure 
(160 mm 
Mercury) 

12.6 b   38.0 b  74.5 b  
  

,������ N2   0.0 c  0.0 c  95.1 a  

 ���"�����-,������   
 CO2  

0.0 c  0.0 c  96.5 a  

 �8�2��Control  71.3 a  100.0 a  0.0 c  
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Means with the same letters in the same colomns have no significant 
difference at P= 0.05 according to Duncan’s multiple range test. 

 
��? �= 
B	
��
C�	�� ��?� $������  .>������S+��'�� N�# I�  �� 

 ����8	�2  D�	����)4 ( ��2 -�6?�� $�%&'(� 
���
�� ��? $������ -	�

 ��
�(�� $�%&'(��=6� 
	%�%� ���?7� ��? NK� L������ �= �	
�� 
5�C�	��� . ��6�# S+��' 5�&��F
 5��� L�(� 5�%��� I� 
%����� N -

 ������ "	�� ���� 
	�*��� ���'7� -� �	���� �� 
���
�� �	G ���?7�
 
	��� 
����� �!;� 
'��(��� �'�= ��2�	%6���K( -�
�6�� � :� ��?�

M��
��) 7(. 5'�6 ��6 
����� �=6� 5'�6 -��(��� 5��*� 5�C�	 �;�� 
 
���6�� )�*���� $������ D��? -� �&('��� ?�B��)2.(  

 ���� -	
	 ��61�� 
	�'�� 5�C��� A��'# -�  ����� "%'   
�2 �	����� 5���� -	
����� �	����� )��� )��	�
 ����� "%' 5. 

�� 8
�*�� -� 
�
�% 
%��� I� 
�	�'�� N�#��C 

%' ��� ������ �� 8' 
100%K6 5����
�  ���*� Callosobruchus maculatus   

� Callosobruchus subinnotatus  I
*� �� ��2 �!B	��� �'� A���
100% -� ��G �'�= �	%6��-�
�6�� �#K� 1 �&�� 5�C�	� K6� 
	�

 -	��*���)100%:�B	�  ( �	��� )�� ��
 A���48
��% . ��� 
 ��2 5����� ��� 5�C�	�� -� )�	
6�� ����7�72 ��� ������ 
��% 

 ��C 

%'100 %)11.(  
� ���� -	
	3-�  A�'# �C���5�	
�� ��� �� 
	�'��  D��� 
8�B� <�'28��� 
	���� �!G��
 
	��
 -� $�	
���� $�%&'( ��6�  A

%' 

%�� 8R� A�� �	��� �'���G� �&('��� ?�B�� <�' D -	����'��
 �'�=��	%6��-�
�6�� �#�*��
 
'����  .� 
	�'�� 5�C��� A�'# -6� ��

 8%�� 

%'� �	
�� ��� ���'� �	��� <�'R� D����  �'�=�	%6�� 
-�
�6��� -	����'�� � M�
 D���0.0-	�������� ���6 �� . �� >��� N�#

�	�'�� 
 ��C 

%' ��� ������ �� <	� 
�
�% 5�%��� I�100 %

29   Arab J. Pl. Prot. Vol. 24, No. 1 (2006) 



� ���*� �	
Callosobruchus maculatus � Callosobruchus 

subinnotatus
 I
*� �� ��2 �	����� �'�  U100 % �'�= ��G -�
�	%6�� )���� 
��� �'� A��� -�
�6�� 32º 
	
%' 

�?�� P70 %

)11( ��C 

%'� 1100% � ���� 
%�% �	
Sitophilus oryzae �'� 
�	%6�� �'�= �	6�� )��	� ?�B�� �&( -� S��'�� -�
�6�� )8.(  

 ��6���� -	
	 3-�  A�'# �C���5 ����� "%' �� 
	�'��  �'�
��2 5��*��� ���� ��G� �&('��� ?�B�� -	����'��. -6� �� ��'	
 

 -	
 
	�'�� 5�C��� A�'#�	(7� ��G� 1-�
�6�� �	%6�� �'�=5'�6�  
"%' ����� 74.5 195.1 � 96.5%1 ������� ��� . �� I� >&�	 ��#�

 N�6� D�	����)4( 5�!; �2 $�%&'( ��C "%' �� 
	�'�� 5�C��� 
$������ -	�?�� Tribolium castaneum��
�(�� $�%&'(�  

Trogoderma granarium �!B��� �'� ���G� �&('��� ?�B� 
1-	����'��	�'�� 5�C��� A�'# -6� �� ��'	
  -	
 
�	(7���G�  �'�= 

-�
�6�� �	%6��.  
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Table 3. Effect of exposure to low pressure, N2 and CO2 
gases on the egg number, hatching rate and corrected 
mortality rate of cowpea bruchids Callosobruchus  maculates. 
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 Mean corrected mortality%  

���"#�  Stages  

�������� !"�� 
)160 #��$ &'�(  

Low pressure 
(160 ml 

mercury) 
*
+�,����  

N2  

 -���
 

�.��
*��,.��  
CO2  

�+����  Egg  81.0 a  97.7 a 98.8 a  

������  Larvae  62.7 c 89.6 c 92.0 b 

.��1���  Pupa  72.0 b 93.6 b 95.5 a  

�*����� 
�2���  Adult  83.5 b 99.8 a 100.0 a 
������  Average 74.8 b 95.1 a 96.5 a 

 ��� �����	
��
�� ����������
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���	 ��� *"� +�� ���� �
�� ��� 
�����$
 �
%$� &� �"	#	! ����$
 (�	�
 ��	 &��� ���	#� '�� 0.05. 

Means with the same letters in the same colomns have no significant 
difference at P= 0.05 according to Duncan’s multiple range test. 

  
  

Abstract 
Ismail , A.Y. 2006. Effect of Low Pressure, Nitrogen and Carbon Dioxide Gases on the Mortality of the Cowpea Bruchid 
Stages Callosobruchus maculatus (Fab.) (Bruchidae: Coleoptera). Arab J. Pl. Prot. 24: 28-31. 

The effect of low pressure (160 mm Mercury) and nitrogen (98.5%) and carbon dioxide (99.0%) gases with different exposure periods of 1, 
2, 3, 4, 5 and 6 days on the mortality of the cowpea bruchids (Callosobruchus  maculates) stages in small containers were investigated. The 
results showed that the mortality increased with increasing exposure period. The average of mortality under low pressure (160 mm Mercury) was 
74.5%, whereas it reached 95.1% and 96.5% when exposed to N2 and CO2, respectively.  
Key words:  Physical control, stored product insect, Modified atmosphere.  
Corresponding author: A.Y. Ismail, Education College, Mosul University, Mosul, Iraq, E mail:aeadismail@yahoo.com 
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