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Anastrepha ludens (Citrus paradisi and Mangifera indica), A. suspensa (Averrhoa 
carambola, Citrus paradisi and Mangifera indica), Bactrocera tryoni (Citrus 
sinensis, Lycopersicon lycopersicum, Malus domestica, Mangifera indica, Persea 
americana and Prunus avium), Cydia pomonella (Malus domestica and artificial diet) 
and Grapholita molesta (Malus domestica and artificial diet) (Bustos et al., 2004; 
Gould & von Windeguth, 1991; Hallman, 2004, Hallman & Martinez, 2001; Jessup et 

al., 1992; Mansour, 2003; von Windeguth, 1986; von Windeguth & Ismail, 1987)..�
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M#K<&א�¸X��í.�
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aא�Y&א�Bustos, M. E., Enkerlin, W., Reyes, J. & Toledo, J. 2004. Irradiation of mangoes as a 

postharvest quarantine treatment for fruit flies (Diptera: Tephritidae). Journal of 
Economic Entomology, 97: 286−292.  

Gould, W. P. & von Windeguth, D. L. 1991. Gamma irradiation as a quarantine 
treatment for carambolas infested with Caribbean fruit flies. Florida 
Entomologist, 74: 297−300. 

Hallman, G. J. 2004. Ionizing irradiation quarantine treatment against Oriental fruit 
moth (Lepidoptera: Tortricidae) in ambient and hypoxic atmospheres. Journal of 
Economic Entomology, 97: 824−827. 

Hallman, G. J. & Martinez, L. R. 2001. Ionizing irradiation quarantine treatments 
against Mexican fruit fly (Diptera: Tephritidae) in citrus fruits. Postharvest 
Biology and Technology, 23: 71−77. 

Jessup, A. J., Rigney, C. J., Millar, A., Sloggett, R. F. & Quinn, N. M. 1992. Gamma 
irradiation as a commodity treatment against the Queensland fruit fly in fresh 
fruit. Proceedings of the Research Coordination Meeting on Use of Irradiation as 
a Quarantine Treatment of Food and Agricultural Commodities, 1990: 13−42. 

Mansour, M. 2003. Gamma irradiation as a quarantine treatment for apples infested 
by codling moth (Lepidoptera: Tortricidae). Journal of Applied Entomology, 127: 
137−141. 

von Windeguth, D. L. 1986. Gamma irradiation as a quarantine treatment for 
Caribbean fruit fly infested mangoes. Proceedings of the Florida State 
Horticultural Society, 99: 131−134. 

von Windeguth, D. L. & Ismail, M. A. 1987. Gamma irradiation as a quarantine 
treatment for Florida grapefruit infested with Caribbean fruit fly, Anastrepha 
suspensa (Loew). Proceedings of the Florida State Horticultural Society, 100: 
5−7. 
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Anastrepha ludens (Citrus paradisi and Mangifera indica), A. suspensa (Averrhoa 
carambola, Citrus paradisi and Mangifera indica), Bactrocera tryoni (Citrus 
sinensis, Lycopersicon lycopersicum, Malus domestica, Mangifera indica, Persea 
americana and Prunus avium), Cydia pomonella (Malus domestica and artificial diet) 
and Grapholita molesta (Malus domestica and artificial diet) (Bustos et al., 2004; 
Gould & von Windeguth, 1991; Hallman, 2004, Hallman & Martinez, 2001; Jessup et 

al., 1992; Mansour, 2003; von Windeguth, 1986; von Windeguth & Ismail, 1987).�
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and Grapholita molesta (Malus domestica and artificial diet) (Bustos et al., 2004; 
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xא�ME�K<���£W��×א�Ipomoea batatas.�
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j8��M�WD��
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Anastrepha ludens (Citrus paradisi and Mangifera indica), A. suspensa (Averrhoa 
carambola, Citrus paradisi and Mangifera indica), Bactrocera tryoni (Citrus 
sinensis, Lycopersicon lycopersicum, Malus domestica, Mangifera indica, Persea 
americana and Prunus avium), Cydia pomonella (Malus domestica and artificial diet) 
and Grapholita molesta (Malus domestica and artificial diet) (Bustos et al., 2004; 
Gould & von Windeguth, 1991; Hallman, 2004, Hallman & Martinez, 2001; Jessup et 

al., 1992; Mansour, 2003; von Windeguth, 1986; von Windeguth & Ismail, 1987).�
Y9%¹א�MD�K>א��h��MAB�3א�M�zא�foאj
�aEB#�M��C�K��Î�à�Æ�M#K<&א�ME�K<��·��`�j��i���Ð��.��Yא�j��¤�¹א

�XoWC
�Y;Cא��£K<E	�M�E�q�Ð��hoאY��l��M�zא�¸X��foאj
�aEê�l:=��KD�G��M#K<&א� K�C�	א�·��é��Ð7��hoאY�
M#K<&א�¸X��í.  

aא�Y&א�Bustos, M. E., Enkerlin, W., Reyes, J. & Toledo, J. 2004. Irradiation of mangoes as a 
postharvest quarantine treatment for fruit flies (Diptera: Tephritidae). Journal of 
Economic Entomology, 97: 286−292.  

Gould, W. P. & von Windeguth, D. L. 1991. Gamma irradiation as a quarantine 
treatment for carambolas infested with Caribbean fruit flies. Florida 
Entomologist, 74: 297−300. 

Hallman, G. J. 2004. Ionizing irradiation quarantine treatment against Oriental fruit 
moth (Lepidoptera: Tortricidae) in ambient and hypoxic atmospheres. Journal of 
Economic Entomology, 97: 824−827.�

Hallman, G. J. & Martinez, L. R. 2001. Ionizing irradiation quarantine treatments 
against Mexican fruit fly (Diptera: Tephritidae) in citrus fruits. Postharvest 
Biology and Technology, 23: 71−77. 

Hallman, G. J. & Worley, J. W. 1999. Gamma radiation doses to prevent adult 
emergence from immatures of Mexican and West Indian fruit flies (Diptera: 
Tephritidae). Journal of Economic Entomology, 92: 967−973. 

Jessup, A. J., Rigney, C. J., Millar, A., Sloggett, R. F., & Quinn, N. M. 1992. Gamma 
irradiation as a commodity treatment against the Queensland fruit fly in fresh 
fruit. Proceedings of the Research Coordination Meeting on Use of Irradiation as 
a Quarantine Treatment of Food and Agricultural Commodities, 1990: 13−42. 

Mansour, M. 2003. Gamma irradiation as a quarantine treatment for apples infested 
by codling moth (Lepidoptera: Tortricidae). Journal of Applied Entomology, 127: 
137−141. 

von Windeguth, D. L. 1986. Gamma irradiation as a quarantine treatment for 
Caribbean fruit fly infested mangoes. Proceedings of the Florida State 
Horticultural Society, 99: 131−134.�

von Windeguth, D. L. & Ismail, M. A. 1987. Gamma irradiation as a quarantine 
treatment for Florida grapefruit infested with Caribbean fruit fly, Anastrepha 
suspensa (Loew). Proceedings of the Florida State Horticultural Society, 100: 
5−7. 
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)1991� (� ¹Hallman)�2004� (¹ Hallman & Martinez)�2001� (� ¹Hallman & Thomas)�1999�(
¹Hallman & Worley)�1999�(¹ Heather et al)�1991�(¹ Jessup et al)�1992�(¹ von Wideguth�
)1986� (¹ von Windeguth & Ismail )1987� (¹�í� M�zא� ¸XÓ� M#K<B�� ­K<
xא� ME�K<�� �£W�� א�×

Averrhoa carambola, Carica papaya, Citrus paradisi, Citrus reticulata, Citrus 
sinensis, Lycopersicon esculentum, Malus domestica, Mangifera indica, P Persea 

americana, Prunus avium & Vaccinium corymbosum. 
�
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A Anastrepha ludens (Citrus paradisi and Mangifera indica), A. suspensa (Averrhoa 
carambola, Citrus paradisi and Mangifera indica), Bactrocera tryoni (Citrus 
sinensis, Lycopersicon lycopersicum, Malus domestica, Mangifera indica, Persea 
americana and Prunus avium), Cydia pomonella (Malus domestica and artificial diet) 
and Grapholita molesta (Malus domestica and artificial diet) (Bustos et al., 2004; 
Gould & von Windeguth, 1991; Hallman, 2004, Hallman & Martinez, 2001; Jessup et 

al., 1992; Mansour, 2003; von Windeguth, 1986; von Windeguth & Ismail, 1987).��Ð�
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M#K<&א�¸X��í.  

aא�Y&א�Bustos, M. E., Enkerlin, W., Reyes, J. & Toledo, J. 2004. Irradiation of mangoes as a 
postharvest quarantine treatment for fruit flies (Diptera: Tephritidae). Journal of 
Economic Entomology, 97: 286−292.  

Gould, W. P. & von Windeguth, D. L. 1991. Gamma irradiation as a quarantine 
treatment for carambolas infested with Caribbean fruit flies. Florida 
Entomologist, 74: 297−300. 

Hallman, G. J. 2004. Ionizing irradiation quarantine treatment against Oriental fruit 
moth (Lepidoptera: Tortricidae) in ambient and hypoxic atmospheres. Journal of 
Economic Entomology, 97: 824−827.�

Hallman, G. J. & Martinez, L. R. 2001. Ionizing irradiation quarantine treatments 
against Mexican fruit fly (Diptera: Tephritidae) in citrus fruits. Postharvest 
Biology and Technology, 23: 71−77. 

Hallman, G. J. & Worley, J. W. 1999. Gamma radiation doses to prevent adult 
emergence from immatures of Mexican and West Indian fruit flies (Diptera: 
Tephritidae). Journal of Economic Entomology, 92: 967−973. 

Jessup, A. J., Rigney, C. J., Millar, A., Sloggett, R. F., & Quinn, N. M. 1992. Gamma 
irradiation as a commodity treatment against the Queensland fruit fly in fresh 
fruit. Proceedings of the Research Coordination Meeting on Use of Irradiation as 
a Quarantine Treatment of Food and Agricultural Commodities, 1990: 13−42. 

Mansour, M. 2003. Gamma irradiation as a quarantine treatment for apples infested 
by codling moth (Lepidoptera: Tortricidae). Journal of Applied Entomology, 127: 
137−141. 

von Windeguth, D. L. 1986. Gamma irradiation as a quarantine treatment for 
Caribbean fruit fly infested mangoes. Proceedings of the Florida State 
Horticultural Society, 99: 131−134.�

von Windeguth, D. L. & Ismail, M. A. 1987. Gamma irradiation as a quarantine 
treatment for Florida grapefruit infested with Caribbean fruit fly, Anastrepha 
suspensa (Loew). Proceedings of the Florida State Horticultural Society, 100: 
5−7. 

 
 



�M#K<&א�­¹Y7�–�11−�2007  
 

�Cא��M�
>Grapholita molesta­K��M#K<���M�ME�K−��­¹Y7��M#K<�א�8xK��/ 21�
�M�Y:?א���¥¹K7BA� 

M#K<�M��� Grapholita molesta ­K<
xK�  

�g�¥�¥KE<BA��d�A�28ME�K�Cא��M� ��h�א&>Ð�K�א�ME�¹W���Wא�Ð�א�8
 
 
 
 

ME�K�Cא��M��א&>Ð�K�א�ME�¹W���Wא�Ð�א�8
�g�¥�¥KE<&K��d�A�28�ME�K�Cא��M��)�j?Aא
�K#K<�W�א�8�M�א�ME�K�C���K�m�א%M<pK�)��h�א&>Ð�K�א�ME�¹W���Wא�Ð�א�8

�

M���M#K<� Grapholita molesta <
xK�­K�
(200-)�

�
 

M?א�j&א�
í�ME�K�Cא��M��.----�א
��WB��M#K<�א�8�M�א�ME�K�C��¸X��h��L�K��M�E��Wא�Ð�א�8

�
M#K<&א�³K:��

��K�¥W6��KE�£�M8�-�M
YÝ�Y9%¹א�MD�K>א��í�­K<
xא�א¶W�
kA�א	��M#K<&א�¸X��d�:�200������h6��M6=�Kא���M6�zא�¥j6D��a6C&�l6�� Grapholita 
molesta ��>א��M�K��í�MCE�&א�ME�K<�.�����������g�¥�¥KE<&א�í�MCE�&א��K�A:�BA��K?�¹�M#K<&א�¸X��dE�:��l=�C�¹18��������M6E�K�Cא��M���h�א&>Ð�K�א�ME�¹W���Wא�Ð�א�8

)ME�K�Cא��M�
>­K���Ð�W��h��Wא�Ð�א�8xא�א¶W��	t�MEDE�jא���«j:%א�.(�
�

M#K<&א�cq¹ 
M#K<&א�g	א��M�z�­K<
xK��M#K<&א�Grapholita molesta 

M�K<>א���K�j@&א �Yא�j���Ð� 
M#K<&א�­j� ­K<
xא 
M�WD���Grapholita molesta אM�z�א&

M�WD���..aEêGrapholita molesta���jא­�א�<MD�K�¹אY9%�א�×��>µj� א��aA�א&MB;C�א&
M#K<&א�_:ã�=�Kא���KE�Wא��M8�B&א�M
Y#אM�200�M=�Kא����K�zא�¥jD��aC&�l���h�Grapholita molesta..�

�
�bA���M#K<&א�í�M?¹א���ME�K<>א��ºj���ED99.9949�WC
�95�M?א���ºj����h��MoK&א�í��

�
�g�¥�¥KE<&א��K�A:�&�K?�¹�M#K<&א�dE�:��l=�C�18�ME�K�Cא��M�א%:j»�א��MEDE�j�)��h�א&>Ð�K�א�ME�¹W���Wא�Ð�א�8


>­K���Ð�W��h��Wא�Ð�א�8xא�א¶W��	tME�K�Cא��M�(�.�
�

�¥jâ�א�j���í�M�Z�
kA�א�<MD�K�¹אY9%�א&�¸X��­K<
xK��M#K<&א�dE�:��¶W
�l=�C��



�M#K<&א�­¹Y7�–�11−�2007  
 

�Cא��M�
>Grapholita molesta­K��M#K<���M�ME�K−��­¹Y7��M#K<�א�8xK��/ 22�
�M�Y:?א���¥¹K7BA� 

MAq�א�¤�ºY����K�jA<���M�zא�¸X��·j7�>&א�iא�j��W��،M�m��f�K��³j>��h
�Y>���t�W��­K<
xא�·T�אY;�Grapholita molesta��ME�
�MBEA	�h@��Æ�·�¹)¹��K�Ðא�/א��M�zא�¹�M<�KE�(\E�>א���MEAB
�µu��.M#K<&א�f7��Ø<��t�e�¤�·��Ð�.�

�

µKB�א����j�א�×���é�� M#K<&א� ¸XÓ�iBEE?��í� ME�K�Cא�� M��א&��[�א&>Ø��K#K<+�א�8 ��d�Y�א%Îא� WC�	א

�KD��aA:pאHallman)�2004�(�í�M�zא�¸XÓ�M#K<B��­K<
xא�ME�K<���£W��×א�Malus domestica.�
�
�¹�M
Y��§KE�� MB;��� ·G��א�Î%¹א�²¥K<&א� é�� WC���� Y9%¹א� MD�K>א�� aEê�í� M#K<&א� ME�K<��  K�C�	א� ·K

�hoאY?א��é�¹�،MAoK<א��M<A�
h�א��MA8>C���¥j8��M�WD��
>­K�א�<>MEA�א�×�KD8�1�אM�z�א&xא�M
Y��[E?��­K<
xא
aA�
h�א�K�z�¹א�>jא�f�א��.7�¹ME�K��h�א�W¥א	�K�א����ME��·G7��M>oK��h�א�K�z�¹א���K	א¥£�e�¤�fB:�

Anastrepha ludens (Citrus paradisi and Mangifera indica), A. suspensa (Averrhoa 
carambola, Citrus paradisi and Mangifera indica), Bactrocera tryoni (Citrus 
sinensis, Lycopersicon lycopersicum, Malus domestica, Mangifera indica, Persea 
americana and Prunus avium), Cydia pomonella (Malus domestica and artificial 
diet) and Grapholita molesta (Malus domestica and artificial diet) (Bustos et al., 
2004; Gould & von Windeguth, 1991; Hallman, 2004, Hallman & Martinez, 2001; 
Jessup et al., 1992; Mansour, 2003; von Windeguth, 1986; von Windeguth & Ismail, 

1987).�
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Economic Entomology, 97: 286−292.  

Gould, W. P. & von Windeguth, D. L. 1991. Gamma irradiation as a quarantine 
treatment for carambolas infested with Caribbean fruit flies. Florida 
Entomologist, 74: 297−300. 

Hallman, G. J. 2004. Ionizing irradiation quarantine treatment against Oriental fruit 
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Jessup, A. J., Rigney, C. J., Millar, A., Sloggett, R. F., & Quinn, N. M. 1992. Gamma 
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fruit. Proceedings of the Research Coordination Meeting on Use of Irradiation as 
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Mansour, M. 2003. Gamma irradiation as a quarantine treatment for apples infested 
by codling moth (Lepidoptera: Tortricidae). Journal of Applied Entomology, 127: 
137−141. 

von Windeguth, D. L. 1986. Gamma irradiation as a quarantine treatment for 
Caribbean fruit fly infested mangoes. Proceedings of the Florida State 
Horticultural Society, 99: 131−134.�

von Windeguth, D. L. & Ismail, M. A. 1987. Gamma irradiation as a quarantine 
treatment for Florida grapefruit infested with Caribbean fruit fly, Anastrepha 
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