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Abstract Goheung, Shinan, Haenam, Gimhae, Haman, Busan, Jeju,

and Seogwipo. The survival durations at low temperatures
BACKGROUND: The golden apple snail(GAS, Pomacea were 12 hours at-5C, 1 day at-3°C, 2 days at-1°C, 10 days

canaliculata Lamarck) is an invasive freshwater snail. It at 0°C, and over 30 days at 3°C. The eggs of GASs were
has occurred 34 years since the introduction of the GAS to not able to overwinter. The overwintering condition of the
the Korea. The GASs have been used recently for weed GAS needed a water depth of 10-20 cm with well formed
control in wet rice cultivation. The GASs’adaptability to mud. Crop damages caused by the overwintering GASs
the environment of GAS has been improved and the GASs occurred in rice and water dropwort.

devour the young stage of the crops as well as weeds. CONCLUSION: The overwintering GAS was first

METHODS AND RESULTS: We surveyed the survival identified in Haenam, South Korea 2000 after introduction

area of the snails throughout the country during the winter of the GAS. The overwintering area of GAS expanded to the
seasons from 2000 to 2017 and crop damage due to GASs mid-southern parts of Korea. We propose that it has not yet
in 2017. Local maximum, minimum, and average air become a pest to rice or any other crop.

temperatures were monitored daily. The surveyed regions

for the survival of the GASs in winters were Gangjin, Key words: Crop damage, Golden apple snail(GAS),
Overwintering, Pomacea canaliculata, Weed control
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Table 1. Pomacea canaliculata introduced accidentally and/or deliberately into many Asian countries and reported year

as a currently major pest in wet rice field

Introduced year Country Reported year as a Pest Purpose of introduction
1979~1980 Taiwan 1982 Food
1981 Japan 1984 Aquarium pet/food
1982 Philippines 1986 Food/weed control
1982 Thailand 1988 Aquarium pet
1983 South Korea - Food
1985 China - Food
1987 Malaysia 1990 Food
1988 Vietnam 1993 Food
1989 Indonesia - Food
1991 Cambodia 1991 Food
1992 Lao PDR 1993 Fish pond
1993 Papua New Guinea - Food
2000 Australia - -
Mid-2000s Ecuador - Food
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Fig. 1. Survival status and overwintering region of golden apple snail(Pomacea canaliculata) during the
winter season. Survival of golden apple snail was investigated in the middle or late of December, and
overwintering or not was investigated between March and April before new introduction of golden apple

snails in wet paddy field.
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Table 2. Inhabited status of golden apple snail in some overwintering region

@ Overwintering region: Jeonnam Gangjingun Sinjeonmyeon Sachori
- Inhabited area of overwintering: canal and paddy field
- Density of golden apple snails over wniter: 30~40 individuals per m?
- Size of golden apple snail: small to middle size 21.06 mm + 7.25 mm

@ Overwintering region: Jeonnam Goheunggun Pungyangmyeon Dangduri

- Inhabited area of overwintering: canal

- Density of golden apple snails over wniter 15~20 individuals per m?

- Size of golden apple snail: small to middle size 12.80 mm =+

3.31 mm

@ Overwintering region: Jeonnam Haenamgun Haenameup Naesari

- Inhabited area of overwintering: canal

- Density of golden apple snails over wniter: 80~90 individuals per m?

- Size of golden apple snail: small to middle size 19.31 mm =+

6.22 mm
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Table 3. Survival period of golden apple snail at subzero
and low temperature
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Fig. 2. Temperature change during the winter season in overwintering region of golden
apple snails.

Table 4. Air temperature during the winter season from December 2016 to march 2017 in the overwintering regions of
golden apple snails

Temperature(C) in winer season

Items Overwintering 2016 2017
region of GAS
December January February March
_ _ Gochang 17.0 18.6 19.2 19.3
tel\r/[n?‘;;‘:ur;‘e i:lrll}ée Haenam 19.8 25 22.0 243
Jeju 104 114 12.3 10.5
. Gochang 10.3+13.8 75435 8.9+3.7 13.3+13.2
mo?frfl};err‘;f;:um Haenam 9.9+4.3 6.9+4.0 8.1+4.0 12.843.6
Jeju 13.943.3 11.043.1 11.843.2 13.842.3
N Gochang 3.241.9 39427 -4.0+-4.4 2.0+1.7
mo?gﬁeﬂggum Haenam 3.642.2 4328 47427 44419
Jeju 7.2435 44434 42423 6.842.2
Gochang 47431 29425 3.242.0 6.742.1
“;‘e’;tgiymﬁzn Haenam 44433 28424 23420 5.642.1
Jeju 104434 75432 7.9+3.0 10.3£2.1
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Fig. 3. The paddy field and irrigation canal with water that can be overwintered by golden apple snails.

Table 5. Environmental characteristics of the overwintering investigation place of golden apple snail in wet rice

cultivation area

Number of Water Soil under water
Investigated place  investigated Depth(cm) ~Lemperature Flow Temperature Mud
site p under ice (C) speed (C) formation®
Rice field 8 5-12 3~4 0 4~6 ++
Canal 21 10~15 3~6 0 5~8 +++
Puddle 13 25-40 4~7 0 6~8 ++
* + good, ++ very good, +++ excellent
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Fig. 4. Crop damage caused by overwintered golden apple snails in Kangjin and Jeju (left: wet rice field,
right: structured water dropwort cultivation).

Table 6. Crop damage caused by overwintered golden apple snails

Region Crop sort

Crop damage

plot (No.) area (m?) rate (%)

Gangjin Rice 16 25 0.1

Jeonnam Goheung Rice 5 31 14

Haenam Rice 4 7 0.4

. Hallimeup Water celery 7 1,000 43

Jeju Seogwipo Water celery 5 1,650 4.2
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