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Efficacy of Vapor Heat Treatment on Netted Melon Infested with Melon Fly, Dacus cucurbitae
CoQUILLETT (Diptera: Tephritidae). Masaaki IWATA, Kunio SuNAGAWA, Kazunori KUME and
Akihiko IsHIKAWA (Domestic Section, Naha Plant Protection Station, 2-11-1, Minatomachi Naha
900, Japan). Res. Bull. Pl. Prot. Japan 26 : 45-49 (1990)

Abstract: A Vapor heat treatment was developed as a plant quarantine procedure for the netted
melon, Cucumis melo L., harvested in Okinawa against the melon fly, Dacus cucurbitae
COQUILLETT. Developmental stages of the melon fly infesting netted melon fruits were eradicated
completly by treating in the saturated water vapor of 46°C for 30 minutes after an innermost
temperature of fruits reached 45°C. The treatment had no effect on an appearance, a weight loss,
pH, a sugar content or organoleptic qualities of fruits. When the pulp temperature reached 47C
fruits developed a partial browning of the peel or large collapses on the surface of fruits.
Qualities of the fruit pulp and the juice, however, were not affected by the severe treatment.
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Fig. 1. Typical increase curves of core tempera-
ture of netted melon fruits exposed to the
saturated water vapor at 46°C.

The temperature was mesured with resis-
tance thermometer sensors (Pt 100 Q).
The relative humidity was measured
with dry and wet bulbs.

Fruit (a) and (b) were 850 g and 2,730 g
in weight, respectively. A load factor
was 150 kg/m3.

Number of survivors and percent mortality after vapor heat treatment for develop-

mental stages of melon flies inoculated into netted melon fruits ¥

Pulp temperature

1-day-old eggs

1st-instar larvae

2nd-insfar larvae

3rd-instar larvae

45C 0 (100%) 0 (100%)
44°C 76 C 95.1) 52 ( 96.5)
42C 1,182 ( 23.3) 671 ( 54.7)
40°C 1,345 ( 12.8) 1,171 C 21.0)
Control 1,542 ¢ — ) 1,482 ( — D

0 (100%)>
0 (100.00
63 ( 95.0)
900 ( 28.2)
1,253 ¢ — D

0 (100%)>
0 (100.0)
305 ( 81.6)
959 ( 42.1D
1,657 ¢ — D

t Melon fruits inoculated with each developmental stage were exposed to the saturated water
vapor at 46°C until the core temperature reached a target temperature.

insects were treated at a given temperature.
insects and three fruits were used for one treatment.
The number of survivors was the sum of two replications.

Eighteen hundred
A fruit was inoculated with three hundred

The treatment was repeated twice.

The mortality of 3rd-instar larvae

was determined 1 day after the treatment and remains were determined when the control
The mortality was corrected with the natural death in the

group developed into an old larva.

control group (ABBOTT, 1952).
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Table 2. Efficacy of the vapor heat treatment in disinfestation of 1-day-old eggs of
melon fly infesting netted melon fruits 1
Control Treated T.oad factor
o (kg/m®)
Fruits Survivors Fruits Test insects Survivors g

1 4 5,158 8 10,316 0 50

2 5 14,990 10 29,980 0 150

3 5 6,411 10 12,822 0 do

4 5 7,655 10 15,310 0 do

T Melon fruits infested with melon flies were exposed to the saturated water vapor at
46°C for 30 minutes after the core temperature reached 45°C. An effect number of test
insects in fruits was estimated with recoveries from a control group. A number of
survivors from treated fruits were determined when the control group developed into

an old larva.
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Fig. 2. Thermal injuries of netted melon fruit by vapor heat
A : A browning on th peel of a fruit exposed to the saturated water vapor at 48°C for 120
minutes after a core temperature reached 47°C.
B: Collapses on the surface of a fruit exposed to the saturated water vapor at 48°C for 150
minutes after a core temperature reached 47°C.
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Table 3. Thermal injuries of netted melon fruits treated in severe conditions

of vapor heat?

Time (min)

Symptoms (%)?

Maturity?

Approach Treatment Total Browning Collapse
A 225 0 225 50 100
A 225 60 285 75 0
A 225 120 345 100 0
A 225 180 405 100 33
B 240 0 240 0 100
B 240 30 270 0 100
B 240 60 300 0 33
B 240 60 300 0 66
B 240 120 360 0 66
B 240 150 390 0 66

D Melon fruits from a same lot were divided into two groups. Three or four
fruits were exposed to the saturated water vapor at 48°C for various
periods after the core temperature reached 47°C. Treated fruits were
preserved at 30°C with control groups.

2)

The maturity of treated fruits was estimated from that of the correspond-

ing control group after the treatment and graded as follows;
A : a maturity which fruits were full ripe 4~6 days after the treat-

ment.

B: a maturity which fruits were full ripe 1~3 days after the treat-

ment.
3)

The percentage of fruits that showed the browning or the collapse on the

peel (see Fig.2) when the corresponding control fruits were full ripe.
The control groups did not show any injuries.

Table 4. Effects of the vapor heat treatment on
qualities of netted melon fruits t

Control Treated
(n=26) (n=30)
Weight loss (%) 5.10£0.82%  5.39£0.79
pH 6.64+£0.25  6.62%0.16
Sugar content 9.50+1.29 9.58+1.03
(Brix %)
Symptons
Browning N.D. N.D.
Collapse N.D. N.D.
Withering N.D. N.D.

t Fruits were exposed to the saturated water
vapor at 46°C for 30 minutes after the core
temperature reached 45°C. After the vapor
heat treatment they were preserved in 25~30C
for 7 days. After the preservation an or-
ganoleptic test (ANTHON et al., 1975) in the
taste and the color of the peel and the pulp
showed no difference (P>0.05) between the
control groups and the treated fruits. The test
was repeated three times.

1 Mean+standard deviation.
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