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Efficacy of Vapor Heat Treatment for Bitter Momordica Fruit Infested with Melon Fly, Dacus

cucurbitae (COQUILLETT) (Diptera: Tephritidae).

Kunio SUNAGAWA, Kazunori KUME and Akihi-

ko IsHikawa (Domestic Section, Naha Plant Protection Station), Tamio SucmMoTo and Kazuo

TANABE (Yokohama Plant Protection Station).

Res. Bull. Pl. Pro. Japan 24 : 1-5 (1988).

Abstract: A 30 minutes, 45.0°C vapor heat treatment was developed as a quarantine treatment
for bitter momordica, Momordica charantia LINNE against melon fly, Dacus cucurbitae
CoQUILLETT. Thermal injuries of bitter momordica fruits were controled by post-treatment

storage at 10~20°C.
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Table 1. Tolerance of developmental stages of melon fly in bitter momordica to vapor heat.
1-day-old egg Ist-instar 2nd-instar 3rd-inster
Treatment* R R R R
. Mortality** . Mortality** . Mortality** . Mortality **
Survival %) Survival %) Survival % Survival %)
Control 426 — 475 - 486 — 524 —
Approach period
43°C 373 12.4 169 64.4 10 97.9 424 19.1
4T 399 6.3 77 83.8 62 87.2 353 32.6
45C 356 16.4 0 100 2 99.6 95 32.9
Steady period
45°C-10 min.*** 99 76.8 0 100 0 100 0 100
45°C -20 min. 18 95.8 0 100 0 100 0 100
45°C-30 min. 0 100 0 100 0 100 0 100

* . The temperature of fruit pulp was raised continuously to 45°C by the saturated water vapor.

inoculated with 100 melon flies.

Test fruits were divided into equal groups (three fruits).

*k L

; Mortality was corrected using Abbott’s formula.
; Exposure time at 45°C of pulp temperature.

Each test fruit was

Test was repeted two times.
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Table 2. Applied test for vapor heat against 1-day-old eggs
in bitter momordica.

Non-treated Treated*
Replication
Fruit Pupae Fruit  Test insect** Pupae
recovery recovery
1 12 6854 24 13708 0
2 12 9025 24 18050 0
3 12 2103 24 4206 0
Total 36 17982 72 35964 0

*; Vapor heat treatment was performed for thirty minutes at 45C
of pulp temperature. Load factor was 100 kg/m?®.
**. Number of treated eggs was estimated using pupae recovery
from non-treated fruits.

Table 3. Effect of storage temperatures on vapor heat injury development of bitter momrdica fruits.*

Affected fruits (%)

olorage | pni Thwecdosaier  Four daysafier Symptoms
Slight Severe Total Slight Severe Total
10°C
Control 10 0 0 0 0 0 0
Treated 10 0 0 0 0 0 0
15C
Control 10 0 0 0 0 0 0
Treated 10 0 0 0 0 0 0
20°C '
Control 15 6.7 0 6.7 33.3 6.7 40.0 Pitting
Treated 15 0 0 0 26.7 13.3 40.0
25C
Control 25 24.0 28.0 52.0 — - - Withering, pitting,
yellowing, decay
Treated 25 0 76.0 76.0 — -~ — Pitting, decay
30C
Control 10 0 50.0 50.0 0 90.0 90.0 Yellowing, decay
Treated 10 0 90.0 90.0 0 100 100 Yellowing, decay
Room temp. (24 hr)**
—10C
Control 15 0 - 6.7 6.7 6.7 6.7 13.3 Withering
Treated 15 13.2 0 13.2 26.7 6.7 33.3 Pitting
Room temp. (48 hr)**
-10°C
Control 10 0 0 0 0 0 0
Treated 10 0 30.0 30.0 0 40.0 40.0 Pitting, yellowing
10C (24 hr)
—room temp.**
Control 10 0 0 0 0 10.0 10.0
Treated 10 10.0 40.0 50.0 20.0 70.0 90.0 Pitting, yellowing

*; Vapor heat treatment was performed for thirty minutes at 45°C of pulp temperature.
**: Room temperature was 25~30°C.
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Table 4. Effect of vapor heat on fruit condition of three varieties of bitter momordica.*

Affected fruits (%)

Three days after

Four days after

Variety Fruit treatment treatment Symptoms
Slight Severe Total Slight Severe Total

Aochunaga :

Control 20 0 0 0 5.0 5.0

Treated 20 5.0 5.0 5.0 5.0 10.0 Decay
Aotanbutori

Control 10 0 10.0 10.0 0 20.0 20.0

Treated 10 0 0 0 30.0 10.0 40.0
Aochunaga x Aotanbutori

Control 20 0 0 0 0 0 0

Treated 20 5.0 0 5.0 15.0 10.0 25.0 Pitting

*; Vapor heat treatment was performed for thirty minutes at 45°C of pulp temperature. All fruits was

stored at 20°C after treatment.
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Table 5. Lethal conditions in various thermal treatments for developmental stages of melon fly.

Stage Temp. ('C) Time (min)  Mortality (%) Reference
Hot water immersion
15-hr-old eggs 45 20 100 ARMSTONG (1982)
3rd instar larvae 45 20 100
16-hr-old eggs 43 87.23 99.999 JANG (1986)
45 24.99 99.999
1st instar larvae 45 42.17 99.999
Vapor heat
Infested in eggplant fruits Furusawa et al.
(1984)
4-hr-old eggs 43~44 15 100
24-hr-old eggs 43~44 90 100
1st-instar larvae o 43~44 90 100
3rd-instar larvae 43~44 75 100
I‘nfested in green pepper fruits SUGIMOTO et al.
(unpublished)
48-hr-old eggs 43 120 70.8
43 180 100
3rd-instar larvae 43 30 92.2
43 60 100
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