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Physiological and Ecological Characteristics of the Apple Snails
Sang-Beom Lee, Mun-Hwan Koh, Young-Eun Na and Jin-Ho Kim (Environment and Ecology Research Divison, National Institute of

Agricultural Science and Technology, Suweon 441-707, Korea)

Abstract

This experiment was carried out to obtain some information about overwintering, physiological and ecological

characteristics of apple snails. Another purpose of this experiment was to characterize an appetite for rice plants by apple snails and
to elucidate their choice of fresh green omes (vegetables, some other crops, weeds in rice fields). The freshwater snails were found
with higher population at sites abundant organic compounds such as plant debris and at regions with high temperature. They also
prefer calcium-rich water. This is a naturally occurring process. Apple snails were exceptionally well-adapted to the south regions of
Korea, especially Janghang, Jangseong and Haenam, even if the temperature of winter season is cold below 07C. Apple snails were
not very selective in their food choice and eat almost everything available in their environment. A snail have something called a
radula in its mouth for grinding up its food. A apple snail also chews on fruits and young succulent plant barks. [n case of
reproduction, apple snails deposit about 157~784 (average of 321 eggs) milky white to pale orange colored eggs above the waterline.
In approximately every 22.4 seconds a new egg appears. The total time needed to deposit a egg mass varies from 38 minutes~4
hours 13 minutes. Apple snails reproduct actively from May to June and from September to October. An appetite of apple snails for
rice plants was the different depending on their size and growing stage for rice plants. Apple snails had a great appetite of rice
plants as well as dropwort, tomato, cabbage, radish, aquatic plants etc. They preferred to eat young rice plants and drastically quit
eating rice plants of over 40 cm in height. Thus considering the food preference of apple snail for various plants including rice, they
were thought to be a potentially strong predator in fields, especially, at regions with warmer winter.

Key words : apple snail, overwintering, ecological characteristics, ricefield

N B2 TRz gAHe] 71550 gk
aeh dA) gedols GUAY Bk of} ofAolA g F
A e F& dFez I47Hm 9k dRFYFMGL
BAEE BSFe) S3hs g9l (apple snailye A7} 19843 129 209 Pomacen canaliculats LamarckE 2| &4 A}
B Suvl, OREEE % Febiel 5ol 0% gmen) o) gy pare AN, duddE B9 A9 B
o 12094F0] A4S Sle e A Ak oF MEE g gug g g0z =9, F4Y 9ol ol
A44olw, HEE7h 4 1,000~120070"2 WAgo] wE 53 Lyo] gld x]jf i, &k, i 5 107 dolx, ad %

£ AT Qo] AAY e UtdA A& ERPog wols
o] o]&H3 Ytk $Yoly ALPYL o T Tl YYo)y,
TS 48 A3 34, 258 iy, £ WA &, 32

AF1, & BuaH, o AW F Yo 3 5 feAel

¥

rIJlo

‘A A
Tel: +82-31-290-0285 Fax: +82-31-290-0277
E-mail : sangblee@rda.go.kr

50

S20) obyste AL BE, KU, R, 109 ) HoE 3
A BysEA wel AsimFe] 1994 FEAW FS = 0
9] 16%9)) o]=% 42100 hao2 AZH Aelo] TAYF. B
A2z wo| tg J3) e BHA?, 27, Holg, FEn)
o}, gulol, WuFde}, Feld SAME BRVHn gtk o
B W3 g4 whA A QB ZEYA, 4324, gA



51
= /\]

(2.2 cm),

10 kg/10 a)

s
9 ¥

o
T

=
i

St frel vl
o] 7]

°

_E‘
-7
359 zfo)r}

%
z

[s]

=
3

244 4

]

¥ 210, 20, 25, 30, 40 cm A
2u}2)/m’ (
zxu

L.

L

B

5

[

ks

o

(14 cm), #4 (1.0 cm)e] 5EA 2 T

Aok A5

o] 2ol

o] (apple snails)9] AJz] -

]

&

o
3

19834 2

[e]

.

Fol9f T &9

2oR2TH o

=) 9,14-1
2t o,
%9

< BT E HEBE T WG N
e - Mo X %%ﬂﬂ oF B o] B 8 \41
-~ o AR o = on |
o~ I N o o one = =
= pT ot rezed Lazpies
i . © 0 T & o
r E A ) oo TR T =
ey S O O A N A O
T B o Wogr 20 Goo = He=wm a3 o
= A G MR T g Jm oy B E
o M- M ; ol = f ©
=T, LU e ATy EI Pl g
= < Kl Ry TE® S g @ xE 0T ~ £
bo o | R Mx_u s o N o oF e HTMﬂALn‘/nE < £
oy T o oo BOK M om R Romw G oy E P 2
5T g T T mrw o B [ =
=z ok T WK L RS S 2 g
i S m oy @ Gl Moe e B © e
CCI | T e DT B N s e B 5 % °
pety ™ < o o N = Lﬁodl )
dr 7o 411 W el wOme Ao, R < w o 5 B > <
= N Sl R A I TR e B @
N 70 o B M o e oF — T ‘MVL = =< nky _ E < c ™
i N wiz e T s g T g3 8
- . ) [ o |
R e 0 oEE Ly LR TR T s Eow 3
N ur rro=r oy X A ) T ok e = X W R W
5 = ol_ﬂwoﬁoﬂﬂﬂ).%mﬂme%mﬂ o SRR : -
= OV 3 - = A = D TR § :i iy o ) o) o o o
o H o UoT o wﬁ G R =} o kel ¥ &
T — . Tod o ~ &b . lo o _
T g EoEﬂE]aﬂ mlﬁumumﬂwgvo o = B R <+
m ok 0 20 B 2 o o & o o L N8
~ & of0 TE TR T oM oG AT o S o & o=
o = 1r1_ o~ o . 1 ~ s l \ﬂﬂ\Lwn.HJE_ ol To
srapus TEmRE Loy FrEETTH =
TEr e R W T =0 g W om X P oA
= do m = = o gy = AR, &8 B ¥ om o %o o0 o
R e R A T I BN e X T M X R &
Tow oA g Moo T Y NS T T e RO R
R RO R KA = TS &S ol R B o B R W
o 0 T - R - D =
do ﬁE M E a2 m w KX 5 e muw ¢ e e - I m g
M EET B B W oy R g YR o o= o OF = < fin
= F - o= = =M oL B o Lo & ™ ;o B
L E L B R T g 2 g S o AW Coar
M3 T = = = — IEEGN o T 2 Z = Ik alo = o e MIM G juy N R
XA Gl B o 3l T m w5 o= S = 8 o ;o o B2 T omz =
A Cae = O o M T g B Mo g ® R -5 = dp
< g oy % Se O o X H B e s = B ]_l o B QT K 50 lo
B oo o oz o= TEMT =M g Qg g R Dom o Moo o R ~
*SFae, @ UL oNZimigig He UuSo® w
> T oy P T X oom T 3§ 2o T T ox R <
° .., . T 4 il N sy T X2 AR 0 T = 2
75 W BwK ool = T =T EY =0 oo oor gy Be o o L o)
oy ~ M oﬁm Ak _.E Kl Lo =T o oy X . Fo B \Mm =2 S~ s Bo o~ I.M’ %o EXK
. oR o B oEOR e ™ oT QA 5o = o R
O o - = X ,_ oo i 5 S N o T W - U
QU =< wr & =< = @ A = & Mo w2 i) ™
B zo W oK sk o Mo 2 g LA ) Ne o 2wy = oo
TE®T 4 GRS RN G ST S - EN o X By
mEA e g T eow N T gL 2 R A R S
U . ur = o - T MR L= g B F e x & o
T m ol oy o] <= %o o SIS < o Ko = TR oy o— e A
LEPT X E RO 8 oo e o2 KHops¥PxT and @Kk
C N = o oM N Waoe g Jdo o W B :
£ ot W W W Do el drwwa 5= FeH o WAIw 0w
N - Vgl T -2 080 a R ET g ur s 2
o R OH U Wy SR A A oz o = 5 = < G0 do o = MH s nH o2 =
T 9 s T W o ] G £ S = LHO X o % = <r -
WO R W N RO £3 W FE LT T T ER S dl a5 oo " N W oF X o

Fig. 1. Seasonal changes of apple snail density and egg mass.
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Table 1. Some physiological characteristics of apple snails

Items Means Range
Size of egg (mm) 247 191 ~ 298
width 18 11 ~ 27
Size of clutch (cm) length 43 31 ~ 65
height 0.94 074 ~ 1.34
Weight of egg (mg) 12.78
No. of egg deposition at once
gg, P 321 157 ~ 784
/apple snail
Size of baby snail height of shell 1.69 145 ~ 193
(mm) width of shell 215 185 ~ 240
Weight of baby snail (mg) 332
Size of mother apple height of shell 349  minimum 240<
snail (cm) width of shell 318 minimum 2.26<
Depositing time per egg (sec.) 24 1~5
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Table 2. Some morphological characteristics of freshwater

snails
Spire/body .
Body  whorl rate(%) ~ Shell width/ .
: Color
Sort whort  ———————"height rate pand
o) 1203 ()
spire_spire. spire
transverse
Apple stria
srail 100 288 16 11 8 88 eriostac
hairs
Domestic 100 o6) 48 %0 17 & transverse
snail stria

Table 3. The overwintering forms and areas of apple snails

Overwintering of :apple snails

Area
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Fig. 2. Maps of mean and minimum temperature during winter season and the margjnal line for overwintering of apple snails.
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Table 4. Some properties of water quality in habitat of fre-

shwater snails
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Table 6. Appetite test for rice plant by freshwater snails wi-
th the different sizes

Parameters MeanstSE Range
pH(1:5 H,0) 7.48+0.90 7.07~9.50
EC(ds/m) 1.78+2.40 011~7.19
COD(mg/L) 269+17.8 6.40~68.16
NOy-N(mg/L) 2204175 0.72~6.16
PO,-P(mg/L) 0.10+0.19 0.01~0.59
Ca"(mg/L) 73.2+88.9 3.96~236.30
Mg “(mg/L) 36.9+53.2 1.62~160.0
Na'(mg/L) 208443485 12.79~1,094
SO, (mg/L) 122842156 6.42~680
Fe"(mg/L) 0.29+0.22 0.05~0.73

Table 5. The ecological characteristics of apple snails

Reproduction
Species Food
forms  peak site
June plant stems, plants(rice, dropwort,
93 i canal wall tomatos, cabbage, radish,
egg an

(0.3~2m above aquatic waterplants etc.),

September the waterline)  dead fishes and others
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Fig. 3. The damage of rice plants attacked by apple snails.
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