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Abstract 
Effects of gamma radiation doses on Callosobruchus maculatus (F.) were studied. In this study 

different doses including 0, 20, 35, 50, 60 and 70 Gy were used in the pupal stage and emerged adults 
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were separated before mating and crossed in treatments including: normal male  normal female, normal 
male  irradiated female, irradiated male  normal female and irradiated male  irradiated female. 
Comparing means (Duncan,s test, 0.05) showed that in 20 Gy, all treatments had significant difference, 
except normal male  normal female and normal male  irradiated female. In 35 Gy, all treatments had 
significant difference. The most sterility was observed in irradiated male  irradiated female and it was 
not significantly different with irradiated male  normal female. In 50 Gy, treatments which contained 
irradiated males or irradiated females had significant difference with treatments containing normal males 
and females. In 60 and 70 Gy, hatchability percentage in the next generation, both for sterile males and 
sterile females, reduced population significantly. Therefore, 60 to 70 Gy induce sterility in this insect. 
Sterile insect release to a normal population was studied in three cases including: sterile male, sterile 
female and sterile male and female releases. Results indicated that sterile female release had no effect on 
reducing population in the next generation. Sterile male release and sterile male and female release had 
identical effects. As a regard to the fact that separating males and females is difficult and time consuming, 
therefore, it seems that sterile male and female release in the ratio of 10:10:1:1 (irradiated male  
irradiated female  normal male  normal female) cause the best result in population reduction in the next 
generation. 
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�����ƾƯ�Źřźƣ�ŚƯŚĭ�ƂŝŚţ�ƉźƘƯ�Źŵ��ŶƳźǀĭ�������Ŝǀºſō�ŵŚŬƿř�ŜūƺƯ�ŚƯŚĭ�ƺţźě����������Ōřżºūř�ƶºŝ�ƾºƳřƹřźƟ�ƽŚºƷ

��ƾƯ�ƭźĜſř�ƾƨǀŤƳĥ��ŵŵźĭ�������ƵŵŚƯ�Śŝ�ŹƹŹŚŝŚƳ�ƽŚƷźƳ�ƶƧ�ƾƳŚƯŻ����ƪºƇŚů�ŭŚºƤƫ��ŶƴƴƧ�ƁżǀƯō�ƾƘǀŞƏ�ƽŚƷ
ƾƯ�ŚƯř�ŵŵźĭƾưƳ�ƪǀƨƄţ�Ʋǀƴū�ƶƧ�ƵŶƿŵ�Ŝǀſō�ƱŚƴģ�ƭźĜſř��ŵŵźĭ���ƪƀƳ�ƲƿŶƴģ�ŹƹŹŚŝŚƳ�ƽŚƷźƳ�źĭř

ŢƟŚƿ�ŶƷřƺų�ƽŹŚǀƀŝ�ƂƷŚƧ�ƵźƄů�ŢǀƘưū��ŶƳƺƃ�ƽŻŚſŚƷŹ(Lindquist, 1992) ����
�

ƁƹŹ�ƹ�ŵřƺƯ�ŚƷ�
������ƽŚƯŵ�Źŵ�ƁŚƯ�ƽŹřŶƤƯ�řŶŤŝřÓÍ�ƶūŹŵ����ƽƾŤƳŚſ����šŶƯ�ƶŝ�ŵřźĭÓ�Ƶŵřŵ�Źřźºƣ�Ʊƹō�ƱƹŹŵ�ŢƗŚſ��

ŶƳŶƃŵƺƫō�ƶƳƺĭźƷ�Śţ�ŵƹźŝ�Ʋǀŝ�Żř�Ʊō�ƾƫŚưŤůř�ƾĭ�(Howlader & Rahman, 1995)�����ŵřŶºƘţ�žĜºſ
�����ƶƐƤƳŹŚƸģ�Ʀſƺſ�ƪƯŚƧ�šřźƄů�Żř�ƽŵŚƿŻ�����ƽŻŚſŚƷŹ�Ʊō�ƽƹŹ�ƽř��Ŷƿŵźĭ��šŶƯ�ƶŝ�ƹÏÑ��ŢƗŚºſ�

���ŶƴƿŚưƳ�ƽżƿŹ�ƮŴţ�Śţ�Ŷƃ�Ƶŵřŵ�ƵŻŚūř��ƁŚƯ�ƹ�ƵŵƺưƳ�ũŹŚų�ƁŚƯ�Żř�řŹ�ŚƸƳō�šŶƯ�Ʋƿř�Żř�ŶƘŝ���ƽŚºƷ
���Ưŵ�Źŵ�ŹƺţŚŝƺƨƳř�ƱƹŹŵ�ƵŶƃ�ƽżƿŹ�ƮŴţ�ƽŚÏ��ÏÖ�ƶūŹŵ��ƽƾŤƳŚſ��ŵřźĭ��ƾŞºƀƳ�ŢŝƺƏŹ�ƹÒ��ÓÒ�

������ŶƳŶƃ�ƽŹřŶƸĮƳ�ŻƹŹ�ƵŵŻƺƳ�šŶƯ�ƶŝ�ŶƇŹŵ��ƶƬůźƯ�Żř�ƱŚƴǀưƏř�ƹ�šŶƯ�Ʋƿř�ƱŶƃ�ƽźĜſ�Żř�ŶƘŝ��ƽ



 ÐÕ                                      ƱřŹŚƨưƷ�ƹ�ƶƿŹŚƤƠƫřƹŷ��ƵŶƴƴƧ�ŵŚŬƿř�Żŵ�ƲǀǀƘţ�ƽ�Ʀſƺſ�Źŵ�ƽŹƹŹŚŝŚƳ�����������������������������������������������������

���ƵźƄů�ƾĭźǀƠƃ����ƪĜƫŚƨſř�Śŝ�ƁŚƯ�ƽŵřŶƘţ�ƾƟŵŚƈţ�ƲŤƟŚƨƃ�ƁŚƯ�����ƽŚºƷŻŵ�Śŝ�ƵźǀƠƃ�ƽƹŚů�ƽŚƷ
Í���ÏÍ���ÐÒ���ÒÍ���ÓÍ�ƹ��ÔÍ�����ŹƹŚƄƧ�šŚƤǀƤŰţ�żƧźƯ�Źŵ�ƽźĭ����ƶŤƀƷ�ƾƨƃżě�ƹ�ƽŻ���ƾƷŵƺţźě�ũźƧ�ƽř

Ŷƃ����ŶƘŝ�ŻƹŹ�ƹŵ��������ƁŚƯ�Żř�ũƹźų�ƊŰƯ�ƶŝ�ƪƯŚƧ�šřźƄů����Ɩưū�ŚƷ���ƽŹƹōŶƃ����ƵŵŚƯ�Żř�ŚƷźƳ�ƹ�Ƶ���ŚºƷ
��řŶūŶƿŵźĭ��������Ŷƃ�ƶŤŴƿŹ�ƶƳŚĭřŶū�ƝƹźƓ�Źŵ�ƹ�����ƵŵŚƯ�Żř�ŚƷźƳ�ƵŻřŶƳř�ƦģƺƧ�ŚƷ���ƲǀºƴĤưƷ�ƹ�Ţſř�źţ

��ĬƳŹ�źƔƳ�Żř����ƲƃƹŹ�ƾưƧ�ŚƷźƳ��ƵŵŚƯ�Żř�źţ�ŶƴŤƀƷ�ŚƷ���Żō�ƽŚƷŹŚưǀţ�žĜſ���šŹƺºƇ�ƶºŝ�ƾºƄƿŚƯ��źºƳ�
ƾƘǀŞƏ��ƵŵŚƯ��ƽ��źƳ��ƾƘǀŞƏ���ƾºƘǀŞƏ���ƵŵŚºƯ�ƽ��źºƳ��ƵŶºƿŵƺţźě���ƵŶºƿŵƺţźě���ƵŵŚºƯ�ƽ�ƹ�ƾºƘǀŞƏ���źºƳ�

ƵŶƿŵƺţźě��ƵŵŚƯ��ƽ���ŶƳŶƃ�ƵŵŚƯō�ƵŶƿŵƺţźě����������ºŝ�šřźƄů�Ʋƿř�Żř�ŢƠū�Ūƴě�ŹŚưǀţ�źƷ�Źŵ�ƶ�ƵřźºưƷ�ÒÍ�
�������Ŷƃ�Ƶŵřŵ�Źřźƣ�ƵŶƃ�ƾƳƺƠƗ�ŶƋ�ƁŚƯ�ƭźĭ������ŵƺŝ�Źřźƨţ�Ūƴě�ƪƯŚƃ�ŹŚưǀţ�źƷ��ǀƯō�Żř�žě�ƮŴţ�ƹ�Ɓż

��������Ƅů��ƱŚƳō�źưƗ�ƱŶƃ�ƽźĜſ�ƹ�ƪƯŚƧ�šřźƄů�ƽżƿŹź���ƽźŤě�Żř�ƵŵźƯ�šř������ũŹŚºų�ŚƷ�Ŷºƃ��źºƷ�Źŵ�ƹ�Ƶ
��ƮŴţ�ŵřŶƘţ�Źřźƨţ���řŸĭ�ƽŚƷŤƃ���Ŷƿŵźĭ�ƁŹŚưƃ�ƵŶƃ�ƶ�����Żř�žěÏÎ�����ŶƘŝ�ƪƀƳ�ƪƯŚƧ�šřźƄů�ƶƧ�ŻƹŹ�

��ƱŚƳō�ŵřŶƘţ�ŶƳŶƿŵźĭ�ũŹŚųƵŶƃ�ƁŹŚưƃƮŴţ�ŵřŶƘţ�ƶŝ�ƵŶƃ�ũŹŚų�ƪƯŚƧ�šřźƄů�ƮǀƀƤţ�Śŝ�ƹ����ŚƷ
�ŹƺƸƓ�ŶƇŹŵŶƿŵźĭ�ƆŴƄƯ�ŶƘŝ�ƪƀƳ�ƪƯŚƧ�šřźƄů��

����ƽŻŚſŚƷŹ�ŢŞƀƳ�ƂƿŚƯŻō�ƭŚŬƳř�ŢƸū�������Ŷƃ�ƶŤƟźĭ�źƔƳ�Źŵ�ŢƫŚů�ƶſ�������ƾƳŚƯŻ�Ʃƹř�ŢƫŚů�ŵƺºŝ�
�������ƵŵŚƯ�ƹ�ŚƷźƳ�ƶƧ�ƕŚưŤūř�Ʀƿ�Źŵ�ƶƧ����ŵƺūƺƯ�ƾƘǀŞƏ�ƽŚƷ�ŶƳŵƺŝ�����ŶƳŶºƃ�ƽŻŚºſŚƷŹ�ŹƹŹŚºŝŚƳ�ƽŚƷźƳ����

���ƭƹŵ�ŢƫŚůƪƯŚƃ��ƵŵŚƯ�ƽŻŚſŚƷŹ����ŹƹŹŚŝŚƳ�ƽŚƷ�ƵŵŚºƯ�ƹ�ŚƷźƳ�ƽƹŚů�ƕŚưŤūř�Ʀƿ�Źŵ����ƹ�ƾºƘǀŞƏ�ƽŚºƷ
���ƭƺſ�ŢƫŚů���ƵŵŚƯ�ƹ�źƳ�ƽŻŚſŚƷŹ��ŹƹŹŚŝŚƳ�ƽŚƷƵŵŚƯ�ƹ�źƳ�ƽƹŚů�ƕŚưŤūř�Ʀƿ�Źŵ�ƽƾƘǀŞƏ�ŵƺŝ����ƽřźŝ

����ƵŵŚƯ�ƪƯŚƃ�ƶƧ�Ʃƹř�ŢƫŚů��ƽ��ƾºƘǀŞƏ����źºƳ��ƾºƘǀŞƏ���źºƳ����������ŹƹŹŚºŝŚƳ�ƽŚºƷźƳ�ŵřŶºƘţ��ŵƺºŝ�ŹƹŹŚºŝŚƳ�
����Żŵ�ŚŝÔÍ��ƽźºĭ���������������Ěºģ�ƶºŝ�ŢºſřŹ�Żř�Ŝºǀţźţ�ƶºŝ�ƞºƬŤŴƯ�ŹŚºưǀţ�Ūƴºě�Źŵ��Żř�ŶºƳŵƺŝ�šŹŚºŞƗ���

Ó�Î�Î��Ô�Î�Î��Õ�Î�Î��Ö�Î�Î��ÎÍ�Î�Î��ÎÒ�Î�Î�ƹ�ÏÍ�Î�Î��ƽřźŝƪƯŚƃ�ƶƧ�ƭƹŵ�ŢƫŚů��ƵŵŚƯ�ƽ�ƾƘǀŞƏ�
�źƳ�ƾƘǀŞƏ��ƵŵŚƯ��ƽ����ƵŵŚƯ�ŵřŶƘţ��ŵƺŝ�ŹƹŹŚŝŚƳ�������������Żř�Ŝºǀţźţ�ƶºŝ�ƞºƬŤŴƯ�ŹŚºưǀţ�Ūƴě�Źŵ�ŹƹŹŚŝŚƳ�ƽŚƷ

����Ěģ�ƶŝ�ŢſřŹÓ�Î�Î���Ô�Î�Î���Õ�Î�Î���Ö�Î�Î��ÎÍ�Î�Î��ÎÒ�Î�Î�ƹ�ÏÍ�Î�Î���ƶºƧ�ƭƺºſ�ŢƫŚů�ƽřźŝ�ƹ�
�ƪƯŚƃƵŵŚƯ�ƽƾƘǀŞƏ���źƳ�ƾƘǀŞƏ��ƵŵŚƯ�ƽŹƹŹŚŝŚƳ���ƵŵŚƯ�ƹ�ŚƷźƳ�ŵřŶƘţ�ŵƺŝ�ŹƹŹŚŝŚƳ�źƳ��ŹƹŹŚŝŚƳ�ƽŚƷ

Ěººģ�ƶººŝ�ŢººſřŹ�Żř�Ŝººǀţźţ�ƶººŝ�ƞººƬŤŴƯ�ŹŚººưǀţ�Ūƴººě�Źŵ�Ó�Ó�Î�Î��Ô�Ô�Î�Î��Õ�Õ�Î�Î��Ö�Ö�Î�Î��
ÎÍ�ÎÍ�Î�Î��ÎÒ�ÎÒ�Î�Î�ƹ�ÏÍ�ÏÍ�Î�ÎŶƃ�ƶŤƟźĭ�źƔƳ�Źŵ��(Howlader & Rahman, 1995)���Żř�ƦƿźƷ

ƷŹŚưǀţ�����ƽƹŹ�źŝ�ơƺƟ�ƽŚÒÍ���������Ūƴºě�ƽřŹřŵ�ƾºƄƿŚƯŻō�ŹŚºưǀţ�źºƷ�ƹ�Ŷƃ�ƽŻŚſŚƷŹ�ƱƹźŤſ�ƁŚƯ�ƭźĭ�



ƶƯŚƳ�ƵźƄů�ƲưŬƳř�ƽ���Ʊřźƿř�ƾſŚƴƃÏê���Ï���ÎÐÕé�������������������������������������������������������������������������ÐÖ 

�ŵƺŝ�Źřźƨţ�����������ō��šřźƄů�Ʋƿř�źưƗ�ƱŶƃ�ƽźĜſ�ƹ�ƁżǀƯō�Żř�žěŚƸƳ��ƽźŤě�Żř�řŹ�����ƹ�ƵŵƺºưƳ�ũŹŚºų�ŚƷ
ƮŴţ���Ÿĭ�ƽŚƷƶŤƃř��������������ŢºƟźĭ�Źřźºƣ�ƶºƘƫŚƐƯ�ŵŹƺƯ�ŚƸƳō�Żř�ƵŶƃ�ũŹŚų�ƪƯŚƧ�šřźƄů�ƹ�ƵŶƃ����ƶºǀƬƧ��ƽ

ƂƿŚƯŻō����ľǈƯŚƧ�ŭźƏ�ŜƫŚƣ�Źŵ�ŹƺƧŸƯ�ƽŚƷƶƀƿŚƤƯ�ƹ�ƾƟŵŚƈţ��ƲǀĮƳŚǀƯ�ƽ���ƲºƨƳřŵ�ƱƺƯŻō�ƁƹŹ�Śŝ�ŚƷ
����ƽŚƐų�ŮƐſ�ŹŵÍÒ�Í���ŢºƟźĭ�ƭŚŬƳř����ƂƿŚºƯŻō�������ƹ�ƽŻŹƹŚºƄƧ�šŚºƤǀƤŰţ�żºƧźƯ�Źŵ�ŹƺƧŸºƯ�ƽŚºƷ
�ƶŤƀƷ�ƾƨƃżě���������������ŢºƫŚŞƧ�ƶưºƄģ��ƪſŚƯŚĭ�ƾƷŵƺţźě�ƖŞƴƯ�ƹ�Ŷƃ�ƭŚŬƳř�ũźƧ�ƽřÓÍ����ƶºŤƿƺǀŤƧř��ÑÎÍÍ�

�Żŵ�ƱřżǀƯ�ƹ�ƽŹƺƧÓÑ�Íŵƺŝ�ƶǀƳŚŧ�źŝ�ƽźĭ���
�

ŦŰŝ�ƹ�ŪƿŚŤƳ�
ƶƀƿŚƤƯ��ƲǀĮƳŚǀƯ�ƽ����ŚƷ������ƲºƨƳřŵ�ƱƺƯŻōÍÒ�Í����ŵřŵ�ƱŚºƄƳ��ƶºƧ��Żŵ�Źŵ��ÏÍ��ƶºǀƬƧ�ƽźºĭ��ƽ��ŢºƠū�

����ƾƴƘƯ�ƝǈŤųř�ƮƷ�Śŝ�ŚƷŹŚưǀţ����ŝ�ŶƳŹřŵ�Źřŵƶ�ƾƘǀŞƏ�źƳ�ƽŚƷŹŚưǀţ�żū��ƵŵŚƯ�ƽźƳ�Śŝ�ƾƘǀŞƏ���ƾºƘǀŞƏ��
ƵŵŚƯ��ƽ�ƵŶƿŵƺţźě������ŵřŵ�ƱŚƄƳ�ƵŶƿŶě�ƲƿřƶƧ��Żŵ�Źŵ�ÏÍƵŵŚƯ�ƽźĭ��ƷƵŵŚƯ�Śŝ�ƵŶƿŵƺţźě�ƽŚ����ƾºƘǀŞƏ�ƽŚºƷ

��ƾƯ�ƪưƗ�ƱŚƀƨƿ���ƕƺƣƺŝ�ƽŹƹŹŚŝŚƳ�ƹ�ŶƴƴƧƾưƳ�ŵŶƳƺǀě���Żŵ�ŹŵÐÒƽźĭ��ƶǀƬƧ��ƽ�ƮƷ�Śŝ�ŚƷŹŚưǀţ�ŢƠū�
�ƾƴƘƯ�ƝǈŤųř���ŶƴŤƃřŵ�Źřŵ������źƳ�ŹŚưǀţ�Źŵ�ƽŹƹŹŚŝŚƳ�ƱřżǀƯ�ƲƿźŤƄǀŝ�ƵŶƿŵƺţźě��ƵŵŚƯ�ƽ��ŵƺºŝ�ƵŶƿŵƺţźě�

�����źƳ�ŹŚưǀţ�Śŝ�ŹŚưǀţ�Ʋƿř�ƹ��ƵŶºƿŵƺţźě���ƵŵŚºƯ��ƽ��ºƠţ�ƾºƘǀŞƏ��ƾºƴƘƯ�šƹŚ��ŢºƃřŶƳ�Źřŵ�����źºŧř�ƶºŬǀŤƳ�Źŵ
ƵŵŚƯ�Śţ�ŵƺŝ�ŚƷźƳ�ƱŶƿŵ�ƺţźě�ƱƺƷźƯ�źŤƄǀŝ�ƾĭŶƃŹƹŹŚŝŚƳ�ŚƷ���Żŵ�ŹŵÒÍƽźĭ�Ʋǀŝ���Źŵ�ƶƧ�ƾƿŚƷŹŚưǀţ�

���ƵŵŚƯ�Śƿ�źƳ�Ʊō��ƽ��ƵŵŚºƯ�ƹ�źºƳ�ƶƧ�ƽŹŚưǀţ�Śŝ�Ţƃřŵ�ŵƺūƹ�ƵŶƿŵƺţźě��ƽ����ƝǈŤºųř��ŶºƳŵƺŝ�ƾºƘǀŞƏ�Ʊō�
ƾƴƘƯ��Ţƃřŵ�ŵƺūƹ�Źřŵ���Żŵ�ƶŝ�ƱŶǀſŹ�Śŝ�ƾƴƘƿÒÍ�ƽźºĭ���ƂºƤƳ�����ƵŵŚºƯ�Śºŝ�ƵŶºƿŵƺţźě�ƽŚºƷźƳ����ƽŚºƷ

�����Ŷƿŵźĭ�ƱŚƀƨƿ�ƽŹƹŹŚŝŚƳ�ŵŚŬƿř�Źŵ�ƵŶƿŵƺţźě��������ƽŚºƷŻŵ�Źŵ�ƵŶƿŶě�ƲƿřÓÍ���ƹ�ÔÍ�������ƕƺºƣƺŝ�żºǀƳ�ƽźºĭ�
Ţſƺǀě��������ƵŹŚưƃ�ƩƹŶū�ƶŝ�ƶūƺţ�ŚŝÎ���ƽŚƷŻŵ��ÓÍ���ƹ�ÔÍ����ƪƯŚƧ�šřźƄů�ŹƺƸƓ�ŶƇŹŵ�ŶƳŹŵŚƣ�ƽźĭ�

������ƵŵŚƯ�ŵŹƺƯ�Źŵ�ƶģ�ƹ�ŹƹŹŚŝŚƳ�ƽŚƷźƳ�ŵŹƺƯ�Źŵ�ƶģ�řŹ�ŶƘŝ�ƪƀƳ�Źŵ����ŹƹŹŚºŝŚƳ�ƽŚºƷ��ƾºƴƘƯ�ŹƺºƐŝ�ƽŹřŵ�
ŶƴƷŵ�ƂƷŚƧ��ƁŹřżĭ�Śŝ�ƶŬǀŤƳ�Ʋƿř�Howlader & Rahman (1995)�Ţſř�ƢŞƐƴƯ���ŹŚƸƓř�Ʋǀƴģ�ŚƸƳō

��ƶƴƯřŵ�ƶƧ�ŶƴŤƃřŵ��ƽ������ŵƹŶºů�Źŵ�šŚºŝƺŞů�ƾƴǀģ�Ʀſƺſ�ƽŹƹŹŚŝŚƳ�Żŵ�ÎÍÍ�ÕÍ���Źŵ�ƹ�Ţºſř�ƽźºĭ�
ƶƐƤƳŹŚƸģ�Ʀſƺſ�ŵŹƺƯ�ƾƯ�źŤưƧ�ƱřżǀƯ�Ʋƿř�ƽř�ŶƃŚŝ��ƲǀƴĤưƷ�šŚƟō�źƿŚſ�ƶŝ�ŢŞƀƳ�Żŵ�ƱřżǀƯ�Ʋƿř�

ƾƯ�źŤưƧ�żǀƳ�ƽŹŚŞƳř�ŶƃŚŝ�(Howlader & Rahman, 1995)���
�
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��ƩƹŶūÎ������������Ÿĭ�ƮŴţ�ŵřŶƘţ�Źŵ�ƁżǀƯō�ƱƺĭŚƳƺĭ�šǇŚů�ƹ�ƞƬŤŴƯ�ƽŚƷŻŵ�źŧř��ƶŤºƃř�����ŵřŶºƘţ��ƵŶºƃ�
ƮŴţ�ŲƿźƠţ�ŶƇŹŵ�ƹ�ƵŶƃ�ũŹŚų�ƪƯŚƧ�šřźƄů�ŚƷ. 

Table 1. Effects of different doses and mating situations in the number of laid eggs, number 
of emerged adults and percentage of egg hatchability. 

 

Doses Treatments 
Average of laid 

eggs  SD 

Average of 
emerged adults  

SD 
Average of 

adults in next 
generation  

SD 
NmNf 380.642.3 186.228.8 48.95.7a 

NmIf 204.434.9 94.819.2 46.56.6a 

ImNf 336.624.0 50.28.8 15.01.8b 20Gy 

ImIf 
 

158.083.8 
 

9.68.0 
 

5.14.7c 

 

NmNf 322.430.5 179.835.3 56.513.6a 

NmIf 91.255.5 17.411.7 21.013.5b 

ImNf 362.876.9 10.46.7 3.61.8c 35 Gy 
ImIf 
 

66.827.6 
 

0.61.3 
 

0.51.2c 

 

NmNf 241.829.0 118.861.5 48.524.8a 

NmIf 16.410.3 1.41.5 7.17.0b 

ImNf 254.452.5 24.232.6 9.813.0b 50 Gy 
ImIf 
 

26.618.7 
 

00 
 

00b 

 

NmNf 32215.36 194.490.7 62.39.5a 

NmIf 49.810.7 00 00b 

ImNf 446.259.7 2.62.7 0.620.7b 60 Gy 
ImIf 
 

89.623.6 
 

00 
 

00b 

 

NmNf 409.261.9 146.822.4 36.36.3a 

NmIf 7.86.2 00 00b 

ImNf 337.247.1 0.40.5 0.10.1b 70 Gy 

ImIf 1.01.2 00 00b 

Means with one common letter are not significantly different in 5% level. 
Nm: Normal male                        Im: Irradiated male  
Nf: Normal female                       If: Irradiated female  
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Table 2. Number of laid eggs and the hatchability percentage of eggs resulted from the ratio 
and situations of release. 

 

Treatments Number of laid eggs  SD 
Percentage of emerged 

adults  SD 
Nm1  Nf1 44.619.6 89.26.4a 

Im6  Nm1  Nf1 60.312.7 6.29.1b 

Im7  Nm1  Nf1 73.34.5 14.811.3b 

Im8  Nm1  Nf1 55.63.0 8.414.6b 

Im9  Nm1  Nf1 55.68.3 00b 

Im10  Nm1  Nf1 32.028.1 10.818.7b 

Im15  Nm1  Nf1 61.620.0 3.66.3b 

Im20  Nm1  Nf1 

 
49.022.3 
 

3.22.8b 

 

Nm1  Nf1 44.619.6 89.26.4ab 

If6  Nm1  Nf1 110.319.3 73.013.2bc 

If7  Nm1  Nf1 95.04.6 70.010.1cd 

If8  Nm1  Nf1 91.611.2 69.28.4cd 

If9  Nm1  Nf1 68.65.0 92.60.5a 

If10  Nm1  Nf1 312.6125.7 6.47.1e 

If15  Nm1  Nf1 492.396.6 9.82.3e 

If20  Nm1  Nf1 

 
126.060.7 
 

54.016.6d 

 

Nm1  Nf1 44.619.6 89.26.4a 

Im6  If6  Nm1  Nf1 143.631.6 7.812.3bc 

Im7  If7  Nm1  Nf1 113.015.6 25.518.0b 

Im8  If8  Nm1  Nf1 90.614.6 15.620.9bc 

Im9  If9  Nm1  Nf1 77.01.7 24.17.1b 

Im10  If10  Nm1  Nf1 468.354.0 0.50.9c 

Im15  If15  Nm1  Nf1 392.391.5 1.42.3c 

Im20  If20  Nm1  Nf1 254.662.0 2.64.5c 

Means with one common letter are not significantly different in 5% level. 
Nm: Normal male                        Im: Irradiated male  
Nf: Normal female                       If: Irradiated female 
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