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Influence of habitat differences brought about by environmental changes on the
densities of adults and eggs of Pomacea canaliculata. Katsuya Ichinose, Takashi Wada,
Yoichi Yusa and Tomijiro Kubota (Kyushu National Agricultural Experiment Station, Suya
2421, Nishigosi, Kumamoto 861-1192. Japan)

The density of Pomacea canaliculata (Lamarck) with shell lengths >25 mm and of its egg
masses were estimated in three habitats: rice field, canal and river. The mean densities were
372 £ 1.31, 212 = 090 and 320 * 1.85 snails/m? respectively: no significant difference was
detected by ANOVA. In contrast, the mean densities of egg masses, 1.84 * 040, 0.72 + 0.24 and
0.39 = 0.19 eggs/m? differed significantly between rice field and canal and between rice field and
river, though not between canal and river. Correlation of these densities with water depth,
current velocity , chemical oxygen demand (COD), and predator fauna (Carassius spp.. Zacco
temmincki, Procambarus clarki and Potamon dehaani) were examined by Kendall's coefficients
of rank correlation. Water depth showed a significant negative correlation with snail density but
not with egg density. Depths > 50 cm were likely to reduce both snails and eggs markedly,
though neither were significantly correlated with depth. There was no significant correlation
with current velocity, although velocities >50 cm/sec reduced the densities nearly to zero. Both'
snail and egg densities were positively correlated with COD, indicating that this snail is adapted
for more polluted water. Neither density was correlated significantly with the predator fauna.
These correlations are discussed with special reference to the life history of the snail in these
habitats.

Key words : apple snail. density. environmental influence, habitat, Pomacea canaliculata

A7 I YIHAFARICHELRTNRTY TICH04E
BBLTHY, BEUMEHICSALTWS GEE - £
K, 1985; B 5, 1986 ; FH, 1989), FEIF, 7&kH,
KEE, WO wohzE L ZoEE LTWE (
1985 5 EHE, 1987 ; BEHI, 1987) 2%, HEEMR 721k
HOEBNTLHATEIC L VBAEESRLR LI LM
WHEINTND (UhEE- BB, 1989; 58 - i, 1991;
KE D, 19D, ZOHBWEDEE, FELHTOYH
R, LFMER, EPHNEROEBNCLY L6 X
NTVBETH D, 72k 21, MEEEOHEERIC
L BKEADBACRER L % 2HEW OB L Y, IS
AT B e HME SR T B (Lacanilao, 1990), 3
TKBOENRBEZLOBRRICEAI LD, FBS
(1987) 12k DiEMES T 5B, MBI R VA,
BB I > TRHOEENHIRS W, FOKE, BEFR
BIEDDNIDBTHAI. LLids, KBEICH

WT, BRI TORBER, F/-REELMANOSHTRH
TOBEEEIOWTHEL, 0% REER L BEA
TAFLOCIFRIE L ENTI hdh o7,

Z 2T, MoEAK OKEREUKE, Wl ToA
IINVIATADRHEREWE LI, 51, BER
AL B ToRIE, W, LRNBETRE (CoD),
K e W EEME (R - A4, 1985 /NE - 407,
1989 1 B, 1996) ZWE Lo SRS OEBEEEIZX
0, A3V IHAOGHEENHBE S NS H, BB
R LB L QMBS & YT LA,

HM# s LU H&E
1. RREBFT L
TR IHEAR B AR -L IR AT OB & 35Nz 1

7o B TAT o 720 M S EUE, AHL7, K16, [
12TH o7 (Fig. 1)o AKBIIMAHR 5T 5 EE,
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Fig. 1 Locations where this study was carried out. Those at the rice field, canal, and river are indicated by
triangle, square and circle, respectively, and designated by codes. Shaded area corresponds to rice field

in this region.
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WKLo TAZIY Yy ITHA DBEEOELERINET L X
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2. AEEEDEE
BREWETORAY 3 ¥ IH 4 O#FRFE2/mm L ED
RE (MERHES, LWTH) LI GUT oBE
, 23— F5—bMECIOHEE LA KETIE, 10m?
(1 X10m) ®a—Fo—FFERVICEKO»S5# 1
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KEZ FIRY TREL. ROV EFTHREZD T2
BOERTe IhooHEPa—-F7— FEHETEYD., H
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FZHEBHICBITLHOKE SO0 LEFHOEL
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1 O P01, KBk CO1, )ik RO1) %#EAT, &%
BLZ2-F9—- M MORETE*FCREL, HOBE
PHIE L7 #E20mm M EDHIZEOR S S M % H
WFL, #E20mm ARHORIEETHEE L THR-70 #A
ZE119974E 9 A1 HiCfTw, AHTIE1 X1 moa—
Fo—bE3HR KBEELAINTIXIOX Il mDI—F
5—bME1RGRE L,

3. RRZERAOAIE
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COD), MigEMEMEL 2 KX, I—FF—FIC
ETLIRUOEEOE»S I mDE ZATHREL .
mEOWMEX, TeTXEHEE (VR-101, 74 v o
3, WE) oFEEBME (VRT-200-20, 74 v 7H#
8O E) BAKELY Sem& i b L IICKFAR,
30, 60, OMEICHIEL, ZOFHEEZFOBIIBITS
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HSTHALERTRRT, WE) KX DlE L2 MAEEMIC
DWTE, A7 IYrIH42HWAETEIENEESL
727 F 48 (Carassius spp.) & O % 7 & Y (Zacco
temmincki (Temminck et Schlegel)), H#zdE (7 41
AW H=, Procambarus clarki (Girard), &% 94
=, Potamon dehaani White) (i [ - #74, 1985 ; R
BEK) 2R AEYOR (K1 m, EE70cm) 1
BZHWT2 ACHER ST 5 SHERICRE L 2RI,
TNEThOEPRESINHERE1 252 CHAEEHM
EEMEL L 720 ABTREICL ARENTE LD 72D
T, HIZHTRTHEE, WBA, Sz 52/2,. 2
NOOEREHRPIREFEIZDOWT, ¥ F—IVoONEkL
MHERE (1) 2518 L, 2o#sttoFgEtLy, B
BERO NS OEEICHT 2B 25 L7
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1. REMBRBEOESHBTOZE

REOFPHEEZ OO KETRIEL, IEE
N, AEEIERKE TR &2 o572 (Table. 1),
ANOVA IR L D Zh O 0BEE 2 BEEMH THE L 724
R, RERCERZEIRB SN D572 (I, »=0.414,
P>0.05) A, H E I FBE2PRERH S A7

Table.1 Densities of snails and eggs.

No.of Mean = SEM* Maximum Minimum
Locations (/m® (/m? (//m?)

Snail
Rice field 17 3.72+1.31*  22.50 0.50
Canal 16 2.12+0.90*  14.00 0.00
River 12 3.20=1.85"  21.50 0. 00

Egg
Rice field 17 1.84+0,40° 5.20 0.20
Canal 16 0.72+0, 24" 3.16 0.00
River 12 0.39£0.19° 1.82 0.00

a) Means with the same superscripts for snails or eggs are
not significantly different at P>0.05 by Tukey’s test.

(Fy, 2=5.870, P<0.01), IATEIZDWT Tukey DRE
THOTEELSMM ClEYT 5 &, k& mIop TR
HFEEFRO LN o7 (P>0.05) %, KHEMD
BESH THEE R SR (P<0.05),

Ho@Egl, 320 METHE (F, »=40.136,
P<0.01), AR (Fp»=11.636, P<0.01) & % ICHEIZ
FIp o TWw7z (Table. 2). HEBHETOREL 5%
KAETHE L7z (Tukey D) & 25, $HHE T,
KEE LN TEHEEN &L, KB MOBHTRIAEEE
W olze F7CAATIE, KEHEKBTIIHEEENRL,
INHEMINTIZHEEEND o720 ZThODRELD,
KEOHEZMDOBFHFOL DL /KL, WD X AL
ik Y REWEHBF SNz, X ABERO LI 255
bR < (32.5%), K TkEE (12.0%), KH (9.3%)
Lo Tw e —HA ARRERS DAL, BELHE
ROBERH CORBIZTE Ldh o7z,

2. REEREH, EEOHEBEF

HEPEEEL L, KEOHIMC X VRD, T-HHE
50cm/sec I TITWINL 2R ECIRA T 5 EAIC
otz (Fig. 2)o —F, COD RUHAZMHIIHT A
LOREREL, WEHBRNOMETIE, KEMZSDOWTY
72 (Fig. 3)o

BRERE AROINEEL OMERE, 7> F—1LoOJE
MAHBRENC K DR L BHELMBIE, mHToR
#e REE (F) ROHITO COD LII%E (F) &
DEIZDOAZED SN 7 (Table. 3)o HEBIEEIZOW
THEREDPZ P o7 BBMN (Table. 1) 14, #h¥h
DEEIIOVWTIEHRI SR EWE VLI ERICESE, 2
NHIEDWTT— 7 %2 F Lo CTRBRICHBES T 2757
(Table. 3)o B, KiELHBELBOMME,COD &

BELEQOHMEIS Y, MOoBEREOHMBRIEETE
Poie EEIZCOD EAELZEOHBMH Y, B
SEREOHUEIEETEL -7

3. BEEEOBE

EREMATOREE ) LIHEE () Mic—xm

Table. 2 Shell length of snails of three categories® in three habitats.
No. of Shell length (no. of snails)
Habitat total Immature Female Male
snails mean = SEM (mm) mean = SEM (mm) mean = SEM (mm)
Rice 53 6.09%0.63" (47) 23.84+1.19" ( 5) 24,08 (1)
Canal 75 10.10+0. 34" (66) 24.64%21.07° ( 9) --=- (0
River 40 11. 06 £0.80" (17) 32.11%1.23" (13) 30.09%1.72 (10)

a) Snails were grouped as immature (those with shells < 20 mm) , female (those with shells > 20 mm and with female
characters) and male (those with shells > 20 mm and male characters for the shell and operculum).
b) Means with the same superscripts in individual categories are not significantly different at P>0.05 (Tukey's test).
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Fig. 2 Snail (top) and egg (bottom) densities plotted against water depth (left column) and against water
current velocity (right column) . Triangles, squares and circles designate these densities at the rice
field, canal and river, respectively.

Table. 3 Kendall’s coefficients of rank correlation between environmental factors and snail/egg densities.

Environmental factor?

Sample

Habitat Depth WCV COD N
e (cm) (cm/sec) (ppm) Predator”
Snail
Rice 17 0.094 -———= 0. 089 0.261
Canal 16 -0.174 -0.271 0.076 0.075
River 12 =0.074 0.569" 0.426 0.211
Combined® 45 —0.268"" —0.165 0.221* =0.055
Egg
Rice 17 0.189 -==- 0. 065 0.088
Canal 16 =0.249 —0.059 0.235 ~0.053
River 12 0.142 0.171 0.480* 0.035
Combined® 28 —0.236 —-0.164 0.378** —-0.010

a)
b)

c)
d)

Environmental factors measured at the location where snail and egg densities were estimated are water depth (Depth), water
current velocity (WCV). chemical oxygen demand (COD), and predator fauna (predator). ’
Predator fauna was evaluated by the presence of predators: Carassius spp. Zacco temmincki, Procambarus clarki and

Potamon dehaani.
The data were combined for all habitats.
The data were combined for canal and river.

IR,

y=0.166x+0.554, r?*=0.390

(1)

’%?ﬁﬁ‘flo Z @EJ%KGY%i%ﬁ‘iE%—_‘T% 27z (Fly 3=

27.

494, P<0.001), &HEEHINIZFERIC—RERERZ

Kz L, KHTIR

y=0.206x+1. 064, r?=0.45 (2)
KEETIX
y=0.218x+0. 258, r*=0.673 (3)
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Fig. 3 Snail (top) and egg (bottom) densities plotted against COD (left column) and against predator fauna

(right column) . Symbols are as in Fig. 2.

#)IT

¥=0.081x+0. 130, r? =0.633 (4)
Lol BERBOEBROREHRBILETHEET
#H o 72 KH, n=17, F\,s=12.343, P<0.01; K B&,

n=16, F1,.=28.859, P<0.001;{)ll, n=12, F\, ,=17.172,
P<0.001),

% =

HEBEOBEREBRENTITIIMoBEEm L ) K&
o THBY (Table. 1), Zhid, KETHEMLLAHS,

2
— 2 ro1 o
“ 3 g
S 20 ® RO6 AN
2 1 £
Z ® RI2 g
L 10] 4 Ro3 <
= R12 . _Ro3 ]
£ b ROT o
b AR08 R10 RO4
ot sR09 g gROZ @RIl g ROS s |0
0 500 1000
Distance (m)
Fig. 4 Snail (triangles) and egg (circles) densities

plotted against the distance at the study
points from the nearest inlet of a canal in the
rivers. Location codes shown beside the
marks are the same as in Fig. 1.

BE LD HAKEERE L THINERAL Z LA ERE &
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7= (Fig. 4)o DL ZAINAICBIT B2EFORY —
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ELHAOMETEVERMED o 2 Eb ST, Mo
BERSAT L DI CARICE o /2o S, HANT)
ANEFIGALEOMBIC X 2 ERRIDETAHBI -72
A, AT RAGEICA ZAORTENR TR L) EL
ol (BELLREOWMA) 12k, BEEHERO 2R
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(Table. 2) Z kix, LOMREIFLTVA,
FHABNTE, WELALREERER, WEELD
MEBRIFAEPEE TR o7 (Table. 3)s ZOH
HIS, A7 39 ¥ IH A4 ORFEME L SIS BT 58R
BOFRD 200 EZ N, WHEORTHEH, B
ZHROERBZOROMERBNTH S & &, BRI
IOFEERE LY, BREEROBEZRT2<%3
(Gutiérrez &, 1997)0 A7 I Y IH A4 13k~ L BIE
THERTE (FH, 1989), SEIME L 2B RES
ZRTEIOHREMRE ST, BEEEL>TWAEZD
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