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Abstract 

The Numaocmai mango and Homtong banana containing the 
22-24-hour old eggs of the Oriental fruit fly were subjected to 
gamma rays at 2-20 Krads. After irradiation, the infested fruits 
were stored at 27 ± 1°C, 20°C and 1?°C with 80-90 % relative 
humidity. The percentages of eggs failed to develop into larvae 
wege calculated. When the storage temperature was 27 i'l C or 
20 C, the LD,_0 and L D Q q for eggs in mango was 5.9 and 29 Krads 
respectively? in banana was and 12 Krads respectively. vVhile 
the storage temperature was 17 C, the LD_ n and L D Q Q for eggs in 
mango was and 20 Krads respectively;^in banana was 3 and 10 
Krads respectively. The 8-day-old and 3-day-old pupae were also 
exposed to gamma rays and stored at different temperatures. The 
mortality of the irradiated pup.ae stored at 17 C was higher than 
when stored at 27 i 1 C or 20 C. The storage temperature of 17 C 
led to higher mortality in the irradiated immature stages of the 
fruit fly. Studies would also be extended to investigate the 
effect of low-temperature in addition to radiation for the disin-
festation of the Oriental fruit fly in other fruits. 
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I n t r o d u c t i o n 

Koidsumi (I9r0)suggested that x-radiation could be used 
for insect disinfestation in fruits. Balock, et al. (1963) reported 
the lethal effect of gamma rays on various isolated immature stages 
of the Oriental fruit fly. As a quarantine treatment, Balock, et al. 
(1966) reported different gamma radiation dosages required for dis-
infesting of the Oriental fruit fly in fruits. Sommer and Maxie 
(1966) suggested that dosage of gamma radiation for insect control 
in mango was 35 Krads. Loaharanu (1970) report the results of a 
preliminary study on the combined effects of r̂.prca rays and low 
temperature for the inactivation of larvae of the Oriental fruit fly 
in mango 

This paper reports results of effect of low temperatures 
in addition to radiation for the inactivation of the eggs and pupae 
of the Oriental fruit fly. 

Objectives 

1. To study the combined effects of gamma rays and low-tenpera-
ture for the inactivation of the eggs of the Oriental fruit fly in 
mango and banana. 

2, To explore the combined effects mentioned on pupae of the 
Oriental fruit fly. 

Materials and Methods 

1. The gamma radiation used was from a Cobalt-60 source (a 
portable research type). 

2. The Oriental fruit fly culture was originally obtained from 
infested fruits-mango, banana, rose-apple, guava and papaya. The 
adult flies were colonized in cages (21"x I V x 12"in size), made 
of screen, wood and glass. These adult flies were provided with a 
solid mixture of sugar and yeas'!" hydrolysate at a ratio of 3 : 1 by 
weight. Water was also provided in separate container. The Numva 
banana was served as laboratory larval medium and eggs were deposited 
in this fruit. The rearing temperature was 27 ± 1°C with 70-75 % 
relative humidity. Our rearing technique was modified frora previous 
work in artificial rearing of fruit flied (LaBrecque and Keller, 
1965; Steiner and Mitchell, 1966 Tanaka, et al. 1969). 

3. A. The mature-green Numdocmai mango and Homtong banana 
harvested in 12 hours were exposed to adult fruit flies in cages for 
2 hours to have eggs deposited. Fruits with eggs inserted were 
removed from cages and stored at 27 ^ 1°C for 22 hours. This 
allowed the eggs to reach the maturation of 22-2*f hours old. 
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The infested fruits were then exposed to 0, 2, 5, 10 and 20 Krads 
of gamma rays. In each dose of each experiment, there were 3 repli-
cates. In each replicate, 3 infested fruits of each variety were 
picked up at random for irradiation. A total of 6 repeated experi-
ments were conducted for each variety of infested fruits. Jhe 
storage temperatures for post-irradiation were 27 - 1 C, 20 C and 
17°C with 80-90 % relative humidity. 

When the irradiated infested fruits were ripen, examina-
tion was made to count the number of larvae (dead and alive) 
developed from eggs. For Numdocmai mango stored at 27 i 1°C, 20°C and 
17°C was examined in 10, 12 and dags respectively. The infested 
Homtong banana stored at 27 i 1 C, 20 C and 17 C was examined in 
8, 10, and 12 days respectively. The percentages of eggs failed to 
develop into larvae were calculated. 

B . The 8-day-old pupae were irradiated at 0, 12.5, 25, ^0, 50 
and 80 Krads. The 3-day-old pupae were irradiated at 0, 2, 8 
and 12.5 Krads. After irradiation the pupae were stored at 27 - 1 C 
20 °C and 17 C with 80-90 % relative humidity. In each dose of each 
experiment, there were 3 replicates. In each replicate, 60 pupae 
of each age were irradiated. Four repeated experiments were carried 
out. The percentages of mortality of 8-day-old and 3-day-old pupae 
were calculated from number of adults emerged in 1*+ and 21 days 
repectively. 

All percentages of mortality were calculated according to 
Abbott's formula (Abbott, 1925). 

Results and Discussion 

1. A. Table 1. and Fig 1. presented the results of effect of 
different temperature in addition to gamma rays for preventing the 
eggs of the Oriental fruit fly in Numdocmai mango from developing 
into larvae. From table 1., eggs subjected to 20 Krads of gamma rays, 
could not develop into larvae. From Fig. 1, the LD Q and L D q q for 
eggs stored at 27 ± 1 C or 20 °C was 5.9 and 29 Krdds respectively. 
When the storage temperature was 17 C, the LD^ 0 and LD q_ for eggs 
was k.l and 20 Krads respectively. ^ 
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Table 1. The combined effects of gamma radiation and tempera-
tures on 22-24-hour-old eggs of D . dorsalis in 
Numdocmai mango 

% eggs failed to develop into larvae j 
; (stored at different temperatures) 

; -*27 - l°c or *20°C 1?°C | 

0 0 j o 

2 9.2 21.4 

5 35.6 51.2 

10 } 71.6 87.2 

20 100.0 100.0 

Percentages of eggs fai_;- develop into larvae when stored at 
27 - 1°C " re not signify -'t >.iy different from stored at 20°C at 
5 % level. 

j Doses applied 
| to eggs in 

mango 

(Krada) 



Fig 1 . Plotting Probit-percentages of eggs failed to develop into larvae 

VS. radiation doses 
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L D 9 9 = 29 Krads 
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LD_ n = 20 Krads 
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B. Results of irradiation of 22-24-hour-old eggs of fruit 
fly in Homtong banana were shown in Sable 2. and Fig. 2.From Fig. 2 
the L D S 0 and L D Q g for eggs stored at 27 - 1°C and 20°C was 3.4 
and 12 Krads respectively. When the storage temperature was 17 C 
the LD^q and U ^ g

 f o r
 eggs was 3 and 10 Krads respectively. 

C . Doses for preventing eggs from developing into larvae in 
Numdocmai mango and Homtong banana were lower than doses required 
for arresting the development of isolated eggs-(Balock, et al. 
1963). This might be due to difference in the maturity of eggs 
when irradiated. For eggs in Homtong banana, howefer, the LD,-0 

and LDqq appeared to be lower than in Numdocmai mango. These 
results agreed with previous work (Balock, et al. 1966) in that 
dose required for arresting the development of the immature stages 
of fruit fly in fruits varied according to the fruit media. 

Table 2. The combined effects of gamma radiation and temperatures 
on 22-24 hour-old eggs of D . dorsalis in Homtong banana 

Dose applied 
to eggs in banana 

(Krads) 

% eggs failed to develop into larvae 
(stored at different temperatures) 

*27 + 1°C or * 20°c 17°c 

0 0 0 

2 19-9 27.6 

5 75.8 80.0 

10 (a)98.9 ( b ;
9 S . l 

20 100.0 100*0 

* Percentages of eggs failed to develop into larvae when storgd at 
27 - 1 C were not significantly different from stored at 20 C . at 
5 $level. 
(a) and (b) were not significantly different from each other 
at 5 % level. 



• Fig. 2 . Plotting Probit-percentage of eggs failed to develop into larvae V S . 
radiation dose 

Doses Applied to eggs in Banana 
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2. A. Table J>. and. Fig. 3- showed the results of irradiation 
of 8-day-old pupae. The mortalities 0of irradiated pupae kept at 
17°C were higher than kept at 27 i 1 C or 20 C^ From Fig 3. The 
LD and L D q q for pupae kept at 27 - 1 C or 20 C was estimated as 41 
an§°96 Krads respectively. When the pupae was kept at 17°C, the LD Q 

and LDgg was estimated as 35 and 86 Krads respectively. 

B. The effects of radiation and temperature on the 3-day-
old pupae of the Oriental fruit fly were shown in Table A dose 

of 2 Krads caused 83.9 % mortality in the pupae when kept at 2g - 1 C 
or 20 C, and caused 9^.3 % mortality in pupae when kept at 17 C . 
Dosage of 4 Krads completely prevented the pupae from developing 
into adults. 

C. The LD 5Q for the 8-day-old pupae studied was slightly 
lower than previously reported (Balock, et al. 1963). Young pupae 
were found to be highly radiosensitive, especially when stored at 
17°C. 

3. The mortalities of the irradiated eggs and pupae when 
stored at 20 C were not significantly different £at 5 % level from 
stored at 27 - 1 C . A storage temperature of 17 C led to higher 
mortality in the irradiated immature stages of the fruit fly. More 
detailed studies would be expected, and attempts 

Table 3. The combined Effects of gamma radiation and temperatures 
for preventing the 8-day-old pupae of D. dorsalis from 
developing into adults. 

1 Radiation doses [ % pupae failed to emerge into adults in ik days 
(stored at different temperatures) 

| * 27 - 1°C or *20°C | 17°C 

0 ! 0 i 1 0 

12.5 i i.9 1 9.6 

25 1 9.3 | 21.2 

40 j ^3.7 ! 55.8 

50 | 69.6 1 82.5 

80 j 100.0 1 100.0 

* The percentages of pupae failed to emerge into adults when stored 

at 27 t l°c were not significantly different from stored at 20°C at 
5 % level. 



Fig. 3 . Plotting Probit-mortality of 8-d-old pupae VS. expose dose 

•re- stored at 2? 1 l°c or 20°C; L D ^ = 4l Krads; L D g 9 = 96 Krads 

—0 O - - Stored at 1? C; L D ^ = 35 Krads, L D ^ = 86 Krads 

ru 
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Table k. The combined effects of gamma radiation and temperature 
for preventing the 3-day-old pupae of D. dorsalis from 
developing into adults. 

Radiation doses 
j % pupae failed to emerge into adults in 21 days 

! (stored at different temperatures) 

(Krads) | * 27"- 1°C or * 20°C | I7°c 
i 

0 | 0 0 

2 I 83 .9 94.3 

b ; 100.0 100.0 

8 | 100.0 100.0 

12.5 i 100.0 100.0 

* The percentages of pupae failed to emerge into adults when 
stored at 27 - 1°C were not significantly different from 
stored at 20°C at 5 V- level. 
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uld also be extended to investigate the effect of low temperature 
in addition to radiation for the disinfestation of the Oriental 
f-uit fly in other fruits. 

Summary 

1 . At storage temperature of 2? - 1°C or 20°C, the LDcq and L D ^ 
for the fruit fly eggs in- Numdocmai mango was estimated as 5-9 and' 
29 Krads respectively, and for eggs in Homtong banana was estimated 
as 3»4 and 12 Krads respectively. 

2. At a storage temperature of 17°C the L>D,-0 and LDqq for eggs 

in mango was 4.1 and 20 Krads respectively, ana for eggs in "banana was 
3 and 10 Krads respectively. 

3 . The irradiated 8-day-old pupae when stored at 27 - 1°C or 
20 C , the LD|-n and L D q q were 4l and 96 Krads, and when stored at 
17°C were 35 and 86 Kflds. 

4 . A dose of 2 Krads caused 8^.9 % mortality to the 3-day-old 
pupae when kept at 27 - 1 Q C or 20 C, and caused 94.3% mortality to 
the pupae when kept at 17 C. Dosage of 4 Krads completely prevented 
the pupae from emerging into adults. 

5. A storage temperature of 1?°C appeared to cause higher 
mortality to the irradiated immature stages of the Oriental fruit 
fly. 



- 26 -

Reference 

Abbott, W.S. 1925. A method for computing the effectiveness of an 
insecticide. J. Econ. Entomol. 18 : 265-267 

Balock, J.W., Burditt, A.K. Jr., and Christenson, L.D. 1963. Effect 
of gamma radiation on various stages of three fruit fly 
species. J . Econ. Entomol. 56(1) : 42-46. 

Balock, J.W., Burditt, A.K. Jr, Seo, S.T., Akamine, E.K., 1966 
Gamma radiation as a quarantine treatment for Hawaiian 
fruit flies, J . Econ. Entomol. 59(1) : 202-204. 

Koidsumi, K . 1930. Quantitative studies on the lethal action of 
x-rays upon certain insects. J. Soc. Trop. Agric. Thaiwan. 
7 : 243. 

La Brecque, G.C. and Keller, J.C. 1965. Mediterranean fruit flies 
and related species. Advances in Insect Population Control 
by the Sterile-Kale Technique. Intern. At. Energy Tech. 
Rept. Ser 44 : 14-22. 

Loaharanu, S. 1970 A preliminary study on the combined effects of 
gamma radiation and low-temperature for the inactivation 
of the Oriental fruit fly, Dacus Jorsalis Hendel in mango. 
THAI. AEC-37. Thailand : 22-307 

Sommer, N.F. and Maxie, 1966. Recent research on the irradiation 
of fruits and vegetables. Food Irradiation. Intern. At. Energy. 
Vienna : 571-587. 

Steiner, L.F. and Mitchell, S. 1966. Tephritid fruit flies. Insect 
Colonization and Mass Production. Academic Press. New York 
and London :• 555-583. 

Tanaka, N., Steiner, L.F., Ohinata, K . and Okamoto, R. 1969. Low-cost 
larval rearing medium for mass production of Oriental and 
Mediterranean fruit flies. J . Econ Entoniol. 62(4) : 967-968 


