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Overwintering of the Apple Snail, Pomacea canaliculata LAamARCK, in North Kyushu. Shingo
Ova,» Yoshio Hirar and Yoshio Mivauara (Kyushu National Agricultural Experiment Station,
Chikugo, Fukuoka 833, Japan). Jpn. J. Appl. Ent. Zool. 31: 206-212 (1987)

The apple snail, Pomacea canaliculata 1.AMARCK, was introduced into Japan in order to rear it for
food. Since 1984, however, the snail become harmful to young lowland crops in the Kyushu district,
in southwestern Japan. When irrigation water is removed from the paddy fields in autumn, the
snails burrow into the ground at a depth corresponding to the height of their shells. In late December,
3 months after the removal of irrigation water, the survival rate of the snails buried underground was
809, or more, whereas that of the snails under dead grasses was about 40%,. This difference was
probably due to the difference in the degree of exposure to low temperature. The mortality of the
overwintering snails gradually increased from mid-winter (January) to late winter (March).
kept in storage incubators at 0, —3, and —6°C died within 25, 3, and | day, respectively. These
results suggest that in the temperate zone, the survival of overwintering snails is strongly affected by
low temperatures below 0°C. Based on the field investigations made on April 19, the survival rate
of the snails was about 20%, in a nonirrigated paddy field but only 5% in a dry irrigation canal.

Snails

Young snails with a shell height of 2-3 cm seemed to have a greater tolerance to low temperatures
compared with the mature ones with a size larger than 3 cm. After transplanting of rice, over-
wintered snails gradually appeared on the surface of the field for a period of 1 month. In the field
where rice and wheat are cultivated in succession, 4.1-6.8%, of the snails which had been detected

in the autumn were observed 17-28 days after transplanting of rice in mid-June.
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Fig. 1. Decrease in the survival rate of the apple snails kept at low temperatures. Shell
height of the snails (@: 0.5~1 cm, O: 2-3 cm, (: 3-4 cm).
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Fig. 2. Decrease in the survival rate of the apple snails
kept in a paddy field (solid lines) and instrument
shelter (dotted line) during winter. Shell height of
the snails (A: 1-1.5 cm, O: 2.3-3 cm, O: 3.5-
4 cm, @: 1-2 cm).
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Table 1.

the period Nov. 1985-April 1986
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Change in the survival ratios of the apple snails collected in the bottom of dry irrigation canals during

No. of snails found

Date of
observation Under ground Under dead grasses
Shell height (cm) <1 1-2 2-3 3< Total <l 1-2 2-3 3< Total
1985. Collected 171 68 14 1 254 3 54 32 22 111
11. 20 Dead 2 0 0 0 2 0 1 1 2 4
% survival 98.8 100 100 —2) 99.2 — 98.1 96.9 90.9 96.4
12. 20 Collected 116 83 13 2 214 14 80 34 11 139
Dead 24 13 0 0 37 8 28 12 4 52
% survival 79.3 84.3 100 — 82.7 42.9 65.0 64.7 63.6 62.6
1986. Collected 129 79 11 0 219 6 94 54 18 172
1.22 Dead 114 61 6 0 181 3 65 41 16 125
% survival 11.6 22.8 45.5 — 17.4 — 30.9 24.1 11.1 27.3
2.20 Collected 95 70 5 1 171 11 83 24 6 124
Dead 93 62 5 i 161 11 77 22 6 116
% survival 2.1 11.4 — — 5.8 0 7.2 8.3 — 6.5
3.19 Collected 125 62 16 ] 203 11 188 38 9 246
Dead 125 59 16 0 200 11 188 38 9 246
% survival 0 4.8 0 — 1.5 0 0 0 — 0
4.19 Collected 57 88 7 1 153 27 148 43 15 233
Dead 53 70 6 1 130 26 143 43 15 227
% survival 7.0 20.5 s s 15.0 3.7 3.4 0 0 2.6
Total no. of snails 693 450 66 5 1,214 72 647 225 81 1,025
% of snails with 57.1 37.1 5.4 0.4 7.0 63.1 22.0 7.9

respective shell height

2)  When the number of collected snails was less than 10, survival ratios were not calculated.

3. AKBARIZETIEEEDEE
FKBATOREBEREBIUTEA L OAFROEE
% Table 1 IR LBV THB, BERIEYIMY TH,
30 x50 cm DFERY Y 60~80 DO H AL L TWie,
ThHDHIIE, BE1ecm PLTFDO LD 57.1%, 1~2cm
R 37.1% #hEY, BE2om U EDHIIZ58% Th o
iz, BoBVWHLAETCR, BE 1~2, 2~3cn OH
Nz Fh 63.1,22.0% &5, EHBYIRIAEL Y
RRXVREDAVPENGLE T it 3, WAEE
EBLT, #E3om U EORARSEVL{BESH
ol

AR 2 B HD 11 B 20 HOFETIE, 1~2FHD
ERABEDONIINE, BEAEPREFELTVE, 128
20 H LAREO A Tr ST ERFICKT L, BF4H 9D
ETHy Ry FAECE, FE 1lem BLTF, 8L 1~2 cm
DABENRFN 7.0, BXU205% EFELTEY, Ho
BVWHLAEETE, FE leam BT, BX VW iI~2cm
DAMN 3.7, BIU34% AFL TV, FAKEOME
OFRECRELEAEDHRWHLUFAE COLERE, &
TV MY BECOAFERICHS, 1A 22 BRAEKORE

H1~2 cm RERE, WFhALBEWEZRLTWE,
zhit, TOHIRE->TWEHI Y LKEORE L HL
ZFERTHB I,

4. H¥F-EHKETOHLRR

AFEOBMIL, 68 13 BicfTbhi, KREEHBOK
HATE, 227 3 I f( 3R EASBRTET, B

Bl~2m OANEERRCELBE Chol, B
SHBICBWTY, #E 1~2cm ® H2 100m? 4y
54 FREESNOHRTHoT, LIL, FHEXKHNOEH
FRVWELOEWESIRERLTEELTY, 4~6H
BIZRFCROAEESED b, 22T, KHNTE
MAICRE SN AORB A ERERRKE KR T 5 &
Fig. 3mLBY THD, HERIZ L ORERROAHEE
i, EEERNEMLTRY, 2oz LEEPEEY
AHNIZEDRTL S 2 EERLTWS,
ZOFEAMEE, 1986 EEOEMEERIENICH D,
HWTFAEZRA EFCARERE Lz0T, fokBERE
KIRFE L o TWz, LT, BEkEM»L0HE®
BAREZOR AP oz, Fho, TOREKEIL, Bl
28 %D 7 B 11 BicHERE L, KHEBERTER



210 KEEHE & »

BObEAKShizoT, UBEOREITIZLNTE
oty

BARID 10 A4 B0EERB E BRI OBE28 A
%ETORBRERKOLB % Table 2 IR LT, B4
BiTEE, 100 m2 ¥V 1966.7 EOEMAEE LTV, B
RBIT1333FE LY, AERAED SAHRMOAER
FERDD L 6.8% DL -, BAFIEE 1~2
cm DHMNT7%, %8 1 em PUFOHE A3 18.8% & 5D T
Wiz, BARITHE 2~3 cm DHA53% 2 5H TV
fo, BHERNLBH28 BHETO, HAOERFEHICX
ZREVEETD L, HEIMNAHMoEFLEL KD
HT R TEREMoI,

% £

A7 Y v IAFARE, KP TIEAEMR L IRRE & v
KR L 2T TW5, FAKRETIOELZAL
THKMWMPREITY (B B, 1985), Ri5TIE, Hi
REEC 6 AMOEERRBD LA TVWS (B XE,
1985), FBFETHbII—EORERZ, VWFRLLAR

140
[
120}
100}
80}
60}

40{

20F

Accumulated number of snails per 100 m?

0 3 6 12 17 23 28

Days after transplanting

Fig. 3. Accumulated number of apple snails collected in
a paddy field after transplanting. Shell height of the
snails (A: 1-2 em, O: 2-3 ¢m, [J: 34 cm, @:
total).
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Table 2. Comparison of the number of apple snails estimated in the preceding autumn and that after trans-

planting in an ordinary rice-wheat rotation field

%, of snails with a shell height (cm) of

Date of Total no. of
observation snails observed?®) <1 1-9 2.3 34 4o
B 1985. 10. 4V 1966.7 188 770 22 18 ol :
1986. 7.119 133.3 0.2 34.5 53.0 12.3 0
Ratio of snails o 6.8 — — - _

2) No. of snails per 100 m2. » Last period of irrigation.

¢ Twenty-eight days after transplanting which corresponds to the last period of the early stage of rice plants.
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Fig. 4. Seasonal fluctuation of ten day mean temper-
atures at the Kyushu Nat. Agri. Exp. Stn. in
Chikugo City. Top: air temperature, bottom:
minimum air temperature, dotted lines indicate the
mean of past 30 years.
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