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Table 1. Effect of gamma rays on the egg hatch rate of 
potato tuber moth P. operculella (Zeller) 
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(Mean ±SD) 
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(  
Age 3-4 days 
(Mean ±SD) 

0  1.0±96.4 a  0.1±96.9 a  
5  0.6±87.1 b  0.6±90.4 ab  

10  0.3±85.1 b  0.6±88.7 b  
20  0.8±75.0 c  0.3±79.8 c  
25  0.6±54.5 d  0.9±58.2 d  
30  1.8±37.8 e  0.8±40.8 e  
40  1.0±18.3 f  1.7±24.6 f  
45  1.8±10.7 g  0.7±14.3 g  
50  0.5±5.4 h  1.5±12.8 g  
55  0.0±0.0 h  0.9±2.5 h  
60  0.0±0.0 h  0.0±0.0 h  
80  0.0±0.0 h  0.0±0.0 h  
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Means followed by the same letter(s) within a column are not 
significantly different according to Duncan’s multiple range test.  
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Table 2. Effect of gamma rays on the development of last instar larvae of potato tuber moth P. opercullela (Zeller). 
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dose (Gray) 

Percent of larval death 
(mean ± SD)  

Percent of emergence 
(mean ± SD)  

Percent of malform adult 
(mean ± SD)  

Sex ratio * 
Female : Male  

0  4.9±8.0 e 4.0±96.0 a 2.5±5.0 b 1.4 : 1.0  

40  4.9±32.0 d 4.1±56.7 b 2.2±70.0 a 1.3 : 1.0  

80  4.9±52.0 c 4.9±53.3 b 12.3±80.0 a 1.5:  1.0  

100  6.3±70.0 b 20.0±70.0 b 20.0±80.0 a 1.4 : 1.0  

120  0.0±100.0 a - - - 
150  0.0±100.0 a - - - 
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Means followed by the same letter(s) within a column are not significantly different according to Duncan’s multiple range test.  
*There was no statistical differences according to Chi-square test (χ2) 
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Table 3. Effect of gamma rays on the development of pupae of potato tuber moth P. opercullela (Zeller) to adults, when 
irradiated as 1-3 days old pupae. 
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Radiation  
dose (Gray) 

Percent of emergence  
(mean ± SD)  

Percent of malform adult  
(mean ± SD)  

Sex ratio* 
 Female : Male  

0  1.7±91.9 a 1.4±2.8 c 1.0 : 1.9 
20  2.4±76.3 b 2.7±13.1 b 1.1 : 1.0 
60  3.7±67.8 c 8.5±36.9 b 1.0 : 1.1 
100  2.4±43.8 d 2.7±57.0 a 1.0 : 1.4  
150  4.4±46.1 d 4.2±64.3 a 1.0 : 1.7 
200  1.6±35.8 e 5.9±66.7 a 1.1 : 1.0 
250  3.4±29.2 e 10.4±72.5 a 1.2 : 1.0 
350  1.7±9.9 f 23.9±62.5 a 1.0 : 1.0 
400  0.0±0.0 g - - 
450  0.0±0.0 g - - 
500  0.0±0.0 g - - 
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Means followed by the same letter(s) within a column are not significantly different according to Duncan’s multiple range test.  
*There was no statistical differences according to Chi-square test (χ2) 
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Table 3. Effect of gamma rays on the development of pupae of potato tuber moth P. opercullela (Zeller) to adulthood which 
irradiated as 6-8 days old pupae. 
 

 ���	�
	� ��

 �
��  
) ����	�±	� ������� �����(  

 �����	� ���	�
	� �
�� 
) ����	�±�����	� ������� (  

�����	� �
��	�*  
 ��� :����  

 ��!����� �!��	�
)"��#(  

Radiation  
dose (Gray) 

Percent of emergence  
(mean ± SD)  

Percent of malform adult  
(mean ± SD)  

Sex ratio * 
 Female : Male  

0  1.4±98.3 a 1.3±2.7 e 1.0 : 1.1 
50  1.4±97.8 a 0.6±1.7 e 1.0 : 1.2 
100  2.3±95.8 a 2.3±2.7 e 1.0 : 1.3 
150  1.9±92.5 a 0.7±6.5 d 1.0 : 1.3 
200  2.9±91.9 a 0.7±8.8 d 1.2 : 1.0 
300  2.5±83.7 b 0.9±12.0 d 1.2 : 1.0 
350  1.0±59.9 c 1.4±32.5 c 1.0 : 1.2 
450  3.1±50.4 d 3.3±52.7 b 1.0 : 1.1 
500  1.2±31.6 e 3.2±46.4 b 1.0 : 1.1 
600  1.9±24.6 f 5.4±85.6 a 1.0 : 1.4 
700  0.0±0.0 g - - 
800  0.0±0.0 g - - 

 ����� ��	�
��
 �����
���	��� ��
�
 � ��
	�
 �	���
 ��� �����
�����
 �	���
 ���
� ���� ���
�� .   
* ��� !��� ���
�
 )χ2 (" #�$ ��� ����%�&�
 ��	��� '	�+ ��.  

Means followed by the same letter(s) within a column are not significantly different according to Duncan’s multiple range test.  
*There was no statistical differences according to Chi-square test (χ2) 

  

  

Abstract 
Al-Taweel, A.A., H.K. Al-Ubaidy and H.S. Al-Asaady. 2007. Sensitivity of Some Stages of Phthorimae opercullela 
(Zeller) to Gamma Rays. Arab J. Pl. Prot. 25(1): 10-14. 

The sensitivity of certain stages of Phthorimae opercullela (Zeller) to gamma radiation was investigated. Results showed that the 
youngest eggs were more sensitive than the oldest eggs. Moreover, the results revealed that the irradiated larvae showed deleterious effects in 
its development to pupae and adults. The results also showed that oldest pupae were more resistant to gamma radiation than youngest pupae.  
Keywords: Phthorimae opercullela, Biological performance, Gamma rays. 
Corresponding author: A.A. Al-Taweel, Directorate of Agriculture Research & Food Technology, P.O.Box 765, Baghdad, Iraq 
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