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Efficacy of Vapor Heat Treatment on Sweet Potato Infested with Sweet Potato Weevil, Cylas for-
micarius (FaBricius) (Coleoptera: Brentidae), West Indian Sweet Potato Weevil, Euscepes postfas-
ciatus (FAIRMAIRE) (Coleoptera: Curculionidae), and Sweet Potato Vine Borer, Omphisa
anastomosalis GUENEE (Lepidoptera: Pyralidae). Satoshi SHiMaBUkURo, Akihiko IsHIKAWA,
Masaaki Iwata, Tadashi SakacucHi, Satoru Makicucur and Hajime Katsumata (Naha Plant
Protection Station, 2-11-1, Minatomachi Naha 900, Japan). Res. Bull. Pl Prot. Japan 33: 35-41
(1997)

Abstract: Tested were mortality of Sweet Potato Weevil (SPW), Cylas formicarius (FaBricius),
West Indian Sweet Potato Weevil (WISPW), Eucepes postfasciatus (FAIRMAIRE) and Sweet Potato
Vine Borer (SPVB) Omphisa anastomosalis GUENEE, infesting in Sweet potato, Ipomoea batatas L.,
and thermal injuries on or in sweet potato by Vapor Heat Treatment. Above three species were
treated by forced air of single-temperature at 48°C with saturated vapor (>94% R. H.). After sweet
potato temperature (at innermost part) reached 47°C, no survivors were observed in SPW, WISPW,
and SPVB treated for 150, 60, and 90 minutes respectively. On the other hand, the single-tem-
perature treatment (STT) of 47°C—150 min. promoted the rot of sweet potato stored for 2 weeks
after treatment. The rot of sweet potato was supressed by incremental-temperature of the air from
31 to 41°C for 240 minutes with saturated vapor prior to STT of 47°C—150 min. However, sur-
vivors of SPW pupae were found in incremental-temperature treatment (ITT) plus STT of 47°C—
150 min. ITT might give adverse effect on the mortality expected in following STT. When the
holding time in STT prolonged to 190 minutes (ITT plus STT of 47°C—190 min.), 59, 154 SPW
pupae were killed in large scale test. Also no injuries were occured on or in sweet potato in ITT plus
STT of 47°C—190 min.

Key words: vapor heat treatment, sweet potato, Cylas formicarius, Eusceps postfasciatus,
Omphisa anastomosalis.
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Fig 1. Heat profiles for sweet potato in forced air
chamber.

Single-temperature treatment (A): Air tem-
perature was maintained at 48°C with saturat-
ed vapor (>94% R. H.). After sweet potato
(286 g) temperature (at innermost part)
reached at 47°C, that temperature was kept
for 150 minutes. Load factor was 20 g/m3.

Increamental-temperature treatment (B):
Air temperature was raised from 31 to 41°C
for 240 minutes with saturated vapor (>94%
R. H.) and then maintained at 48°C. After
sweet potato (293 g) temperature reached at
47°C, that temperature was kept for 190
minutes. Load factor was 80 g/ms3.
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Table 1. Effects of single-temperature treatment on Sweet potato weevil, West Indian sweet potato weevil and Sweet
potato vine borer in sweet potato

No. of No. of tested insects No. of survivors Mortality(%)
Insect Treatment  repli-

cations Eggl Larva Pupa Adult? Egg Larva Pupa Adult Egg Larva Pupa Adult

47°C— 60min.®» 1 14679 2,709 1,557 369 12 1 26 28 992 999 983 924
Sweet potato 90 2 3,096 4,333 3,023 1,002 0 0 19 5 100 100 99.4 995
weevil 100 2 — 8,142 2,409 2,900 — 0 18 2 — 100 99.3 99.9
120 2 - 285 2,102 6,690 — 0 32 0 — 100 98.5 100
130 2 — 181 1,719 1,047 — 0 1 0 — 100 99.9 100
140 2 - 135 1,001 7,293 — 0 3 0 — 100 99.7 100
150 4 — 630 8,539 605 — 0 0 0 - 100 100 100
160 3 - 676 6,851 724 — 0 0 0 — 100 100 100
170 1 0 0 0 — 100 100 100

- 156 1,746 108 —

West Indian 47°C— 30min 2 666 744 366 1,120 O 41 88 124 100 945 76.0 889
sweet potato 45 2 1,013 974 758 676 O 4 16 9 100 99.6 97.9 98.7
2 0 0

weevil 60 778 1,279 466 511 0 0 100 100 100 100
47°C— Omin 3 2,677 4,515 32 - 7 1,104 13 — 997 755 594 —

Sweet potato 30 3 2,852 4,862 1,071 — 1 145 97 — 999 97.0 909 —
vine borer 60 3 2,733 4,988 1,102 — 0 2 0 — 100 99.9 100 -
90 3 - 1,317 1162 — — 0 0 - — 100 100 -

1) The no. of tested eggs was estimated by the no. of larvae developed from untreated eggs on sweet potato weevil and
West Indian sweet potato weevil.

2) Adults of sweet potato vine borer were not tested because of no possibility of infestation in or on sweet potaoes.

3) Sweet potatos were heated by the foced air of single temperature at 48°C with saturated vapor (>94% R. H.). The
temperature of 47°C at the innermost part of sweet potato.

4) The values in colum are total in all replications.

Table 2. Occurence of injuries on sweet potatoes
in single-temperature treatment

No. of No. of Injuries(%)

Variety Treatment repli- tested
cations potatoes Fungi Rot
Miyanou 44°C—360 min 2 60 0 3.3
36 gou Control 2 60 0 5.0
47°C—120 min 2 60 1.7 5.0
Control 2 60 16.7 33.3
47°C—150 min 2 170 14.7 37.1
Control 2 40 2.5 0
50°C— 0 min 2 20 50.0 50.0
120 2 20 40.0 85.0
240 2 20 100.0 100.0
Control 2 20 5.0 15.0
Bise 44°C—360 min 2 60 0 53.3
Control 2 60 1.7 8.3
47°C—120 min 2 60 5.0 75.0

Control 2 60 3.3 30.0
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Table 3. Surpression of the injuries on sweet potatoes by incremental-temperature
treatment prior to single-temperature treatment

Treatment No. of No. of Injuries(%)

Variety repli- tested ——M—
Incremental-temp Single-temp cations potatoes  Fungi Rot
31/44 °C—120 min? 47 °C—150 min.? 2 403 0 5.0
Miyanou 180 min. 2 40 7.5 2.5
36 gou 240 min. 2 40 2.5 2.5
Control 2 40 2.5 2.5
31/44 °C—240 min. 47°C~190 min. 2 40 0 0
Control 2 40 2.5 2.5
Okinawa 31/44 °C—240 min. 47°C—190 min. 2 40 2.5 0
100 gou Control 2 40 0 0
Bise 31/44 °C—240 min. 47°C—190 min. 3 60 2.5 6.7
Control 2 40 2.5 5.0

1) Air temperature was raised from 31 to 44°C for 120 min with saturated vapor
(>94% R. H.).

2) Air temperature was set at 48 °C.

3) Values in colum are total of all replications.

Table 4. Effect of incremental-tempature treatment (from 31 to 44°C, for 240
min.) plus single-temparature treatment on the mortality of Sweet potato
weevil pupae

Single-temp. No. of repri- No. of tested No. of Mortality(%)
treatment cations insects survivors

47°C - 150 min.» 2 2,1432 167 92.2
170 3 8,659 53 99.4
180 5 9,309 0 100
190 3 8,688 0 100
200 3 8,877 0 100
210 2 1,707 0 100

1) Air temperature was set at 48°C.

2) The values in colum are total of all replications.
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Table 5. Large-scale disinfestation of Sweet potato weevil pupa by
incremental-temperature treatment (from 31 to 44°C, for
240 min.) plus single-temperature treatment (air: 48°C,
47°C—190 min.)
Replication No. of No. of Mortality (%) Load factor
tested potatoes tested insects (Kg/m3)
1 17 10,646 100 80
2 17 10,838 100 78
3 17 9,960 100 81
4 12 9,255 100 8
5 14 8,462 100 9
6 17 9,993 100 10
total 94 59,154 100

Table 6. Effect of incremental-temperature treatmet (from 31 to 44°C, for 240 min.) plus single temperature
treatment (air: 48°C, 47°C—190 min.) on the quality of sweet potatoes

Injuries (%)Y Weight Sugar content
loss (%) (Brix %) Taste
Funji Collapse Rot Mean=+S.D. Mean+S.D.
Treatment 1.6 0 0.8 6.9+2.22 8.9+0.7%
(n=49) (n=20)
N.C#
Control 1.3 0 1.3 6.1+1.3 8.2+0.8
(n=49) (n=20)

1) No. of treated and untreated potatoes was 120 and 80 respectively.

2), 3) Means are not significantly different (P>0.05,t-test) between treatment and control for weight loss and sugar

content.

4) No consistent difference was detected between treatment and control (ANTHON, ¢f al., 1975). Seventy treated and 70

untreated sweet potatoes were presented to tasters.
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