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Abstract

The aim of this research is to develop of modified vapor heat treatment (MVHT) as
quarantine treatment to disinfest the Oriental fruit fly (OFF), Bactrocera dorsalis (Hendel) on
papaya (Carica papaya L.) of Holland cultivar for exportation without damaging fruit quality.
The influence of relative humidity (RH) on mortality of the most heat tolerant stage, the first
instar larva of B. dorsalis in papaya was assessed on two different RH conditions. Papaya fruits
infested with OFF 1°! larvae were heated with hot air at 50 and 80 %RH at ambient temperature
to 43°C, and subsequently the fruits were heated at 45°C, 46.5°C and 47°C with air saturated
water vapor (> 90% RH). At 47°C, the 1°*! larvae were still survived on tested fruits that heated
with hot air at 50 %RH, whereas no survivors were found in at 80% RH. The results indicated
that the mortality tended to increase when 1% larvae were subjected to MVHT at higher RH
during dry pre-heating period. Effectiveness of MVHT on mortality of OFF 1 larvae placed inside
papaya was studied in two experiments. In Experiment 1, papaya fruits infested with 1° larvae
were heated with hot air till 43°C at 50-80% RH; and subsequently the fruits were heated to
46.5°C and 47°C and keeping at air saturated water vapor (> 90% RH) for 0, 10 and 20 minutes.
In Experiment 2, papaya fruits infested with 1°' larvae were heated to 47°C and keeping at air
saturated water vapor (> 90% RH) for 0, 10 and 20 minutes. At 47°C for 10 minutes, no larvae
survived on tested fruits of both experiments. The results indicated that none of 3,000
individuals of the most heat tolerant stage of B. dorsalis treated survived after subjecting to
MVHT of fruit center temperature 47°C for 10 minutes. Based on results of this research, future
studies were scheduled for standard quarantine treatment of 30,000 individuals of the most
heat tolerant stage of the OFF for completion of the method.
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Table 1 Mortality of 1% instar larvae of the oriental fruit fly, Bactrocera dorsalis on papaya treated
with modified vapor heat treatment at 50% and 80% RH.

Number Number Corrected Mortality?
Method Treatment!
treated dead (%)
50% RH Control 3,000 583 0.00
45.0°C 1,500 1,187 74.10
46.5°C 1,500 1,444 95.37
47.0°C 1,500 1,498 99.83
80% RH Control 3,000 511 0.00
45.0°C 1,500 1,238 78.95
46.5°C 1,500 1,481 98.47
47.0°C 1,500 1,500 100.00

Combined data of 3 replicates

Treatment . 5 fruits infested with 100 individuals/fruit

Control : 10 fruits infested with 100 individuals/fruit

“Corrected Mortality (CM %) is corrected by using Abbott’s formula (Abbott, 1925)

Table 2 Time for center of papaya to attain 45, 46.5 and 47°C during subjected to modified vapor
heat treatment at 50% and 80 % RH.

Ti for fruit t
Loading Sensor me or(hrlt;| center

Method Rep (Kg/cum.) fruit weight (g) 450C 46.5°C 47°C




50% RH 1 8 556.57 2:29 2:54 3:15
557.44
557.68
2 8 557.12 2:33 2:53 3:08
561.20
558.40
3 8 565.00 2:35 2:58 3:10
578.10
561.25
80% RH 1 8 558.05 2:07 2:22 2:30
551.12
560.14
2 8 555.07 2:09 2:25 2:33
562.14
557.45
3 8 561.10 2:15 2:32 2:44
550.05
565.00

Time for center of 2 sensor fruits to attain target temperature

Table 3 Mortality of 1% instar larvae of the oriental fruit fly, Bactrocera dorsalis on papaya treated
with modified vapor heat treatment at 50-80 % RH.

Corrected Mortality?

Treatment! Number treated Number dead (o)
6
Control 3,000 585 0.00
46.50C 1,500 1,400 91.72
47.0°C + 0 min. 1,500 1,498 99.83
47.0°C + 10 min. 1,500 1,500 100.00
47.0°C + 20 min. 1,500 1,500 100.00

Combined data of 3 replicates

Treatment : 5 fruits infested with 100 individuals/fruit

Control : 10 fruits infested with 100 individuals/fruit

Corrected Mortality (CM %) is corrected by using Abbott’s formula (Abbott, 1925)

Table 4 Time for center of papaya to attain 46.5 and 47°C at various holding minutes during

subjected to modified vapor heat treatment at 50-80% RH.
Loading Sensor Time for fruit center
(Kg/cum.)  fruit weight (h'

Rep




(9 46.50C 47°C+0 min.  47°C+10 min.  47°C+20 min.
1 12 572.36 3:05 3:21 3:31 3:41
573.49
571.53
2 12 553.37 2:43 2:56 3:06 3:16
547.16
537.02
3 12 558.20 2:55 3:12 3:22 3:32
580.14
564.21

Time for center of 2 sensor fruits to attain target temperature

Table 5 Mortality of 1% instar larvae of the oriental fruit fly, Bactrocera dorsalis on papaya treated
with modified vapor heat treatment during intermediate disinfestation test.

Corrected Mortality?

Treatment! Number treated Number dead %)
%

Control 4,000 745 0.00
47.0°C + 0 min. 4,000 3,999 99.98
47.0°C + 10 min. 4,000 4,000 100.00
47.0°C + 20 min. 4,000 4,000 100.00

Combined data of 4 replicates

Treatment : 10 fruits infested with 100 individuals/fruit

Control : 10 fruits infested with 100 individuals/fruit

Corrected Mortality (CM %) is corrected by using Abbott’s formula (Abbott, 1925)

Table 6 Time for center of papaya to attain 47°C at various holding minutes during subjected to
intermediate disinfestation test.

Loadin Sensor Time for fnfit center
Rep K /cun:ug) fruit weight (h)
sreum. (©) 47°C+0 min. 47°C+10 min. 47°C+20 min.

1 16 557.12 3:26 3:36 3:46




565.00
562.14

2 16 559.00 3:33
558.52
565.00

3 16 560.21 3:21
557.12
561.25

4 16 560.00 3:25
559.11
562.20

3:43

3:31

3:35

3:53

2:41

3:45

Time for center of 2 sensor fruits to attain target temperature



