Korean J. Environ. Biol.

26(3) : 129~137(2008)

{Review Paper)

Ecological Risk of Alien Apple Snails Used in
Environmentally-friendly Agriculture and the Urgent Need
for Its Risk Management in Korea

Sang-Weon Bang* and Mi-Kyeoung Cho

Korea Environment Institute, 613-2 Bulgwang-Dong, Eunpyeong-Gu, Seoul 122-706, Korea

Abstract — Alien apple snails (Pomacea canaliculata, Pomacea insularus) used in environmentally-
friendly agriculture are different from indigenous snails found in Korea. Due to high herbicidal
effects and cost-effectiveness, the number of farmers using the snails has been growing every year
since 2000. Moreover, in 2008, because of the outbreaks of avian influenza throughout the country
from March to May, 2008, central and local governments recommended the use of alien apple
snails in agriculture as an alternative to the ducks-oriented environmentally-friendly agriculture.
Therefore, it is expected that the use of alien apple snails in agriculture should be expanded in a
near future.

Since alien apple snails lay eggs with 95.8% of eclosion rate, they are considered to be potential
pests unlike indigenous snails. In addition, Japan, Taiwan and most of the southeast Asian coun-
tries had already experienced severe ecological and agricultural damage by the alien apple snails.
Subsequently, International Union for Conservation of Nature and Natural Resources (IUCN)
designated P. canaliculata as one of “the 100 of the world’s worst invasive alien species”.

It seems highly likely that the alien apple snails in Korea pose a potential threat to conservation
of ecosystem and biodiversity since the snails were either found or invaded into the natural envi-
ronments in some regions of Gangwon-Do and southern parts of Korean Peninsula. However, just
recently, agricultural authorities and farmers using alien apple snails in agriculture opposed a
proposition of designating the alien apple snails as an ecosystem-disturbing animal described by
the Wildlife Protection Act. This is because there has been no concrete evidence of the ecological
risk imposed by the alien snails up to now in Korea. Subsequently, in this paper, we analysed the
ecological and agricultural risks imposed by the alien snails from the studies done in domestic and
abroad. In addition, we proposed an urgent need and reasoning for ecological risk management of
the alien snails at the national level as well as using the snails in agriculture.
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Table 1. Biological characteristics of indigenous snails and alien apple snails

Category

T Class ) .
‘ Class Gastropoda I Gastropoda

Indigenous snails \ Alien apple snails

Taxonomy Order Architaenioglossa Architaenioglossa
Family Viviparidae Ampullariidae
Species Common name Chinese mystery snail l]apanese mystery snail \ Channeled apple snail “ Channeled apple snail
d@strifbuted Scientific name Cipangopaludina chinensis | Cipangopaludina japonica | Pomacea canaliculata | Pomacea insularus
in Korea k malleata (Reeve, 1863) | {v. Martens, 1860) (Lanmarck, 1819) (¢ Orbigny, 1839)
Shell width
to height ratio 82 88
(%)
Morphological Suture angle ‘ > 00" <90°
characteristics | Spire to ! 1spire 48 16
body whori | 2spire 30 11
ratio (%) | 3spire 17 8
" Color band Transverse stria Transverse stria/Periostracal hairs
- Reproduction: ovoviviparity of 35 to 57 per one I Reproduction: lay reddish eggs of 200 to
) time 600 per a clutch
Other characteristics - Food: almost all types of plants - Food: almost all types of plants
- Habitat: mostly rice paddies, some in rivers & | - Habitat: mostly rice paddies, some in rivers

streams, ponds & lakes and wetlands \ & streams, ponds & lakes and wetlands




Table 2. Morphological characteristics of alien apple snails
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Korean name

Wang-woorungie

Sumsagwa-woorungie

Common name

Channeled apple snail

Scientific name

Pomacea canaliculara (Lanmarck, 1819)

Channeled apple snail

Pomacea insularus (d’Orbigny, 1839)

Shell color Brown to gold Brown to gold
Morphological Shéll size 60 mm (helght?, 57 mm (width) 76 mm (helgh?). 77 rpm (width)
) L Stria Distinctive Not distinctive
characteristics L
Spire size Large Small
Spire angle <110° >110°
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Fig. 1. Area of rice paddy and the number of households using alien
apple snails for environmentally-friendly agriculture in Korea.
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Table 3. Risk management ot alien apple snails in some countries

Common name

Year of introduction

Country : Scientific name e Designation
in the country /origin
Malaysia (Golden) apple §nznl Pomacea f?dna/l('Lt[Uf(( lQSfL/Phlhpplnes - Invasive Alien Species'?
Black apple snail Pomacea insularus Thailand
Philippines  (Golden) apple snail Pomacea canaliculata 1980/U.S.A (Florida) - Invasive Alien Species!?
Singapore  Apple snail Pomacea canaliculata -
Vietnam (Golden) apple snail Pomacea canaliculata 1988 - Invasive Alien Species®
Cambodia  (Golden) apple snail Pomacea canaliculata - - Invasive Alien Species
Indonesia  (Golden) apple snail Pomacea canaliculata - - Invasive Alien Species?
Laos (Golden) apple snail Pomacea canaliculata 1986/Thailand - Invasive Alien Species?
. Golden) apple snai ea ¢ 7 : . . .
Thailand ( en) ipple si i Pomacea (q11(1/1<zt[(1f(z 1990 . Invasive Alien Species?
Apple snail Pomacea gigas -
Taiwan Apple snail -~ - Prohibit aquaculture
- Quarantine Listed Animal®
Appl 1 Gold | i - Caution is needed when using™
e snail, Golden apple snail. . . . ,
Japan bp ' app Pomacea canaliculata - - Designated "the 100 of the Japan’s
Channeled apple snail . . DO i
worst invasive alien species | by
Japanese Ecological Society™
Channeled apple snail,
U.S.A Golden apple snail, Pomacea spp. (excluding 1989 + Prohibit import, possess, sell
(Texas) Golden kuhol, Mystery snail. Pomacea bridgesii) and release®

Giant rams-horn snail

DPallewatta N. Reaser JK and Gutiérrez AT. 2003. Invasive Alien Species in South-Southeast Asia. Global Invasive Species Programme.

SGutiérrez AT and Reaser JK. 2005. Linkages between development assistance and invasive alien species in freshwater systems in southeast Asia. Global

Invasive Species Programme.

VHAR BRREE. ALY A N AR GEHD (On line| hitp://www.env.go.jp/nature/intro/ Loutline/caution/list_mu.html.
Texas Parks & Wildlife Department. Prohibited Exotic Species. |On line] http://www.tpwd. state.tx.us/huntwild/wild/species/exotic/.

Z) 81l ¢lv} (Taxas Parks & Wildlife Department 2008).
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