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Effects of Immersion Temperatures and Times on Chestnut Fruit and Mortality
of the Chestnut Weevil, Curculio sikkimensis Heller

Young-Jae Kim, Hyun Kyung Kim', Ka-Soon Lee” and Gil-Hah Kim'*

Chungcheongnam-do Institute of Forest Environment Research, Sejong 339-803, Korea
'Department of Plant Medicine, College of Agriculture, Life and Environment Sciences. Chungbuk National University, Cheongju 361-763, Korea
’Geumsan Ginseng & Medicinal Crop Experiment Station, Geumsan 312-823, Korea

ABSTRACT: To control populations of the chestnut weevil, Curculio sikkimensis Heller, the effects of various immersion temperatures
and times on the chestnut weevil were tested. The effects of immersion treatments on chestnut fruits were also analyzed. The mortality
levels of C. sikkimensis larvae were evaluated at various temperatures (30°C, 35C, 40°C, 45°C, and 50°C) and time intervals (1, 2, 3, 5,
7,10, 15, 22, and 24 h). Changes in the chestnut fruit due to the immersion treatment were measured in terms of color (lightness, redness,
and yellowness), physiological effects (germination rate and decay rate), hardness, and change in constituent properties (moisture
content, free sugar content, and tannin content). Mortality levels of C. sikkimensis larvae after immersion treatment at 30°C were over
70% and 100% after 2 h and 7 h, respectively. Color (lightness, redness, and yellowness) of the chestnut fruits was not significantly
different at 30°C and 35°C ; however, the color was affected at temperatures over 40C . The germination rate of the fruit was not affected
by the immersion treatments, but the decay rate at 40°C increased with an increase in immersion time. The hardness of the fruits
decreased with an increase in immersion times and temperatures.

These results can be used in the future for developing methods for the control of chestnut weevil populations.
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Fig. 1. Effects of immersion temperatures and times on the A:
germination rate and B: decay rate of chestnut fruit.
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Fig. 2. Effects ofimmersion temperatures and immersion times on the hardness of chestnut fruit. Means within bars for hardness followed

by the same letter are not significantly different.
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Fig. 3. Effects of immersion temperatures and times on the moisture content of chestnut fruit. Means within bars for moisture content

followed by the same letter are not significantly different.

344 KoreanJ. Appl. Entomol. 53(4): 339~346 (2014)



Utz 0w FApo] YA|ATto] AojAd +EETEE 5
oA EJT WAe] LET} HeaE FadEs) S71Ec)
3} tH(Dawson et al., 1952; Choi et al., 2007). = A13] o] A]
=22 0E 2E] AYRE o T2 309435 C oflAf= A

lﬂ

|

o] Wiz} g9l ot 40°C o] 4] %owh AAH 2] Ajzhol
B o7 58.6% 0} B WS RS BT Fig. 3).459
SOC ol AR 112 Folle e Eh—léO]EM%l
7h SR 35 1At 5 ThA S7b5He AR Bk
I L 30T AN 1AIZE HA) H5HAE 1) 0.49%
2 WS glglom] 241 3 gele slere] Woi 7] A

2l TARE Fofl= 0.36% 2 f-2l o] WolHth(Fig. 4).

el A9 HE 2m2do)A JAA ] Alte] Sk
= frelg eeol faskgith

o FHEE 30 C oA TAIZRA], 35°C = S A7, 40°C
&} 45°C = 2AR7HA] A A =] ARt ' glefo] szobxict
7} o] & GE|g ) TR 2 31.2of| A Z XA 7ko] ol A
2 zlo] Yol HtH(Fig. 5). 50°C o A= 1A177HA] g 279} &
AFBFGITE. B O] A9 2= ok= Akatglo] A AZk] BRo W
(124171 2T 0.81%5c} ehd ko] 27134t} Al7to]
Aol 45 el O] R A8l ol AAARE i)

®1hr O2hr ©3hr ®5hr Z7hr ®10hr @15hr ®m22hr = Control

Free sugar (%)

a
E

b
=

40

Temperature (°C)

Fig. 4. Effects of immersion temperatures and times on the free sugar content of chestnut fruit. Means within bars for free sugar followed

by the same letter are not significantly different.
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Fig. 5. Effects of immersion temperatures and times on the tannin content of chestnut fruit. Means within bars for tannin followed by the

same letter are not significantly different.
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