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A Study on the Ecology of the Golden Apple Snail, Pomacea canaliculata (Lamark)

in Chungnam and Jeonbuk Province of Korea'

Hong-Yul Seoz*, Chae-Hoon Paik3, Man-Young Choi4, Geon-Hwi Lee3, Kyeong-Bo Lee3, Tae-Hwan Noh’
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ABSTRACT

The golden apple snail-Pomacea canaliculata was an alien species and introduced into Korea as table use in
1983. This species is possible pest in direct seeded rice paddy in Korea. We investigated the effects of this exotic
snail on the macrophytes and the water quality in water canal. Also, the basic life cycle of this species and the
overwintering ecology in Chungnam and Jeonbuk province were elucidated. A survey of natural water canal
in Korea showed that high densities of the snail were associated with absences of macrophytes-Hydrilla
verticillata, Ceratophyllum demersum, Spirodela polyrhiza and Lemna perpusilla. Experiments in water tank
also demonstrated that the golden apple snail can cause the loss of macrophytes, and increase the EC(Electric
conductivity), COD(Chemical oxygen demand), T-N(Total nitrogen) and T-P(Total phosphorus) in water.
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Figure 1. Features of egg, young and adult stages of
golden apple snail(Pomacea canaliculata)
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Figure 2. Comparison of daily minimum temperatures
in Chonju from Dec., 2004 to Jan., 2005
and from Dec., 2005 to Jan., 2006
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Table 1. Characteristics of overewintered GAS* of Chonbuk Province

Place Year Size Shell height(cm) Density(individuals/m’) Remarks
2005 Young ~adult 0.5~3.5 9 .
Jeongup 2006 Young ~adult 0.5~3.5 3 Rice paddy
Jeonju ;ggz Young ~adult 0.5~3.5 20 Wetland

*: Golden apple snail



9 Moo Foeo] AE| QAT 775

5.0

4.5
= rarre 432
> 40 [—— —15T
2 ie —o0T
5 * —25T P
E 30 |— 7T
= —e 35 _
D a5 — a0t = —
= "o // ,//X/
2 = T3 T
D -
; 15 —
e
10 — g ———
05 _/j// ==
[P Y

0.0

1 15 30 45 60 7
Growth period (days)
A

1:2 /vT/-T ./QE} /-T
/

80
b i —

— |
—“‘—ﬂl\_\
]

—_ . 4

2 po | /

=7 B0

2 £ ] / /

© &

o / /

c 40 / 4 ./‘ . vy ——15% [

£ 5% : / =2t ]

= / / ’ —— 25T

T @ -3t 1

/ /15 / =

o

° A4 N NS > N N P g b P° @
Days after oviposition
B

Figure 3. Characteristics of hatching(A) and growth(B) in GAS according to temperature and growth period
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Table 2. GAS's herbivory impact on various aquatic macrophytes in water tank experiment

Before introduction

50 days after introduction®

Plant (g wet weight/tank)b (g wet weight/tank)"

Control Treatment Control Treatment

P. malaianus 6+0.5¢ 7+0.6 20+1.0 -

P. crispus 5+0.5 6+0.4 45+0.5 -

H. verticillata 8+1.0 8+0.6 554+2.3 -

C. demersum 12+1.5 11+1.0 86+3.0 -

U. japonica 5+0.5 6+0.2 56+2.7 -

L. perpusilla 2+0.5 2+0.3 - -

N. indica 1,205+123 1,265+88 4,526+150 -

T. japonica 12+1.2 10+0.5 82+3.2 -

M. quadrifolia 3+0.5 3+0.5 18+1.2 -

E. kuroguwai 2+0.5 4+0.5 1,760+97 -

Z. caduciflora 350427 320435 5,101£150 5,205+186

L. japonica 31+£2.6 36+5.2 102+5.6 712+11.2

a: 10 GAS adults/water tank, b: Biomass without root, c: Mean+SD(n=3)
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Figure 4. Changes of macrophyte in artificial water tank by the introduction of golden apple snail: top-before
introduction, bottom-40 days after(control - 1,3, 5; introduction-10 adults/water tank - 2, 4, 6)
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Figure 5. Changes of environmental parameters in
water tank depending on GAS

ke ol YAH O e eolrt HBAYUS Hol2 3}
= & gREo 2 oA Nils e al (2005)0] =M 4=
AT GlofAlt S AN AL SA4 R o3 A

L e ABAS) Aao] S 4 qlrkn Bk
Y., ohE FBAH E4GS] tha AASHEA SARAE
FASL G eiuet A9 FRR SAoAE 9

Fol7h FARE BAASREE THAR o] g
S ES et AAT Bpolle olxef 43t
A 59 e A Al MEe € 7
e Aoz dotEt

9]

o7} Y H(Figure 6). F-ol AAFRo = A5
G RN sE FYd FEHe olF= nk
(Polygonum thunbergii), =3 (Echonochloacrus-galli var.
caudata), =3|(Echinochloa crusgalli) 5°] 7F4AE]| 2 U
PUAL B el M4k 53] LhEAE(Leersia
Japonica) 20| oo FEE AL 1 9] He
ZZ(Commelina communis), U2 (Oenanthe javanica),
Zro\(Phragmites communis), 7WHS(Salix gracilistyla), $t
HAz(Eclipta prostrata), ZN7}12|E(Centipeda minima),
W2l A 7|(Fimbristylis  miliacea), <JV}2)0](Eleusine
indica), 3ZH(Polygonum japonicum), >¥(Polygonum
hydropiper) & AA8HA] &2 2o HIg) 5 25714
gko] A 4)&}FGItH(Table 3).

() AE ASA 93 9 gHdxw oF =

G-l AMAFRY AEAE AASHA] ge X 2
Zpol7h glglout BAAY A4S AR Hs(Ludwigia
epilobioides), 7N T-2RNS. polyrhiza), Z/WFERNL. perpusilla),
EY7WH|(Monochoria vaginalis) 50| AA181A] ket
(Table 3).

() A& Fob AP 23 HHFATE AlSt=

ol
:

SR ool AR ABAE S o Tt
|

2 Zpol7) Aot AAERl AR (Hydrilla verticillata)

o] AAISHA] kokaL =& o] F7tol| U= AE(L. japonica)
o] Feta FAsFATh(Figure 6). =AM} A5of F5-F o]
AAlpR o= D] S27NRI(M. vaginalis)7} 4] WA A
ARE ol T2 BodAE 50 e AHYAH.
verticillata), B-o1u}E(C. demersum) 50] Ho|&2 ¢ A%
B= glEo &2 ofAZtKTable 3).

AA A o= o] Ao 44 AT
(H. verticillata), 7\ F219K(S. polyrhiza), Z7]72WH(L.
perpusilla) 50| A OS2 AH|E I EIN(E. crusgalli),
EY(E. var. caudata), SE7NV)(M. vaginalis), o|¥u}l=
(Ludwigia epilobioides) 5 0]} AH|E= Ao &2 A5
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Figure 6. Comparison of flora in water canal: top-Nonsan region, bottom-Buan region, Left-with golden apple
snail, Right-without golden apple snail

Table 3. Comparison of flora in water canal according to GAS

Place

GAS

Flora

Nonsan

Absent

Polygonum thunbergii, Bidens frondosa, Echonochloacrus-galli Beauv. var. caudata, Echinochloa
crusgalli, Commelina communis, Spirodela polyrhiza, Lemna perpusilla, Oenanthe javanica,
Phragmites communis, Salix gracilistyla, Eclipta prostrata, Centipeda minima, Fimbristylis miliacea,
Eleusine indica, Leersia japonica, Polygonum japonicum, Polygonum hydropiper, Typha angustifolia,
Mollugo pentaphylla, Mazus miquelii, Aeschynomene indica

Present

Polygonum thunbergii, Bidens frondosa, Echonochloacrus-galli Beauv. var. caudata, Echinochloa
crusgalli, Commelina communis, Oenanthe javanica Phragmites communis, Salix gracilistyla, Eclipta
prostrata, Centipeda minima, Fimbristylis miliacea, Eleusine indica, Leersia japonica, Polygonum
Jjaponicum, Polygonum hydropiper, Typha angustifolia, Mollugo pentaphylla, Mazus miquelii,
Aeschynomene indica

Jeongup

Absent

Echinochloa crusgalli, Echonochloacrus-galli Beauv. var. caudata, Bidens frondosa, Cyperus
amuricus, Oryza sativa, Polygonum thunbergii, Rumex crispus, Eclipta prostrata, Typha angustifolia,
Typha orientalis, Oenanthe javanica, Scirpus triqueter, Scirpus karuizawensis, Salix gracilistyla,
Scirpus maritimus, Commelina communis, Cyperus difformis, Hydrocotyle sibthorpioides, Polygonum
Jjaponicum, Polygonum hydropiper, Cardamine flexuosa, Ludwigia epilobioides, Spirodela polyrhiza,
Lemna perpusilla, Monochoria vaginalis

Present

Echinochloa crusgalli, Echonochloacrus-galli Beauv. var. caudata, Bidens frondosa, Cyperus
amuricus, Oryza sativa, Polygonum thunbergii, Rumex crispus, Eclipta prostrata, Typha angustifolia,
Typha orientalis, Oenanthe javanica, Scirpus triqueter, Scirpus karuizawensis, Salix gracilistyla,
Scirpus maritimus, Commelina communis, Cyperus difformis, Hydrocotyle sibthorpioides, Polygonum
Jjaponicum, Polygonum hydropiper, Cardamine flexuosa

Buan

Absent

Hydrilla  verticillata, Ceratophyllum demersum, Commelina communis, Monochoria vaginalis,
Murdannia keisak, Rumex crispus, Bidens frondosa, Polygonum hydropiper, Atriplex gmelinii,
Phragmites communis, QOenanthe javanica, Aeschynomene indica, Eclipta prostrata, Digitaria
sanguinalis, Ludwigia epilobioides, Cyperus amuricus, Typha angustifolia, Scirpus maritimus, Leersia
Jjaponica, Aster pilosus

Present

Commelina communis, Monochoria vaginalis, Murdannia keisak, Rumex crispus, Bidens frondosa,
Polygonum hydropiper, Atriplex gmelinii, Phragmites communis, Oenanthe javanica, Aeschynomene
indica, Eclipta prostrata, Digitaria sanguinalis, Ludwigia epilobioides, Cyperus amuricus, Typha
angustifolia, Scirpus maritimus, Leersia japonica, Aster pilosus
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Table 4. The characteristics of environmental parameters of water canals in relation with GAS in Nonsan

pH EC(us/cm) CODCr(mg/l) T-N(mg/l) T-P(mg/t)
Water canal without GAS 7.9 343 11.85 7.53 0.55
Water canal with GAS 8.3 565 16.35 13.45 1.65

*Date: 15th, September, flow rate: 10cm/sec
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