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Estimating the Overwintering Mortality of the Apple Snail, Pomacea canaliculata (Lamarck) (Gastropoda: Ampullari-
idae) in a Paddy Field of Southern Japan Using Temperature Data. Shin-ichirou Syobu, Hatsuko Mikuriya, Junichirou
Yamaguchi, Masafumi Matsuzaki (Saga Prefectural Agriculture Research Center, Kawasoe, Saga 840-2205, Japan),
Syojirou Zen (Saga Upland Farming Experiment Station, Chinzeicho, Saga 847-0326, Japan) and Takashi Wada (Na-
tional Agricultural Research Center for Kyushu Okinawa Region, Nishigoshi, Kumamoto 861-1192, Japan). Jpn. J.
Appl. Entomol. Zool. 45: 203-207 (2001)

Abstract: Overwintering mortality of the apple snail, Pomacea canaliculata was investigated in a paddy field of
Southern Japan for seven consecutive years. Field data and laboratory experiments revealed snails larger than 6.0 mm
exhibited higher cold tolerance than small snails. Seven-years of field data showed that a linear regression explained a
close relationship between the overwintering mortality of snails larger than 6.0 mm and the cumulative low temperature
calculated as the subtraction of the hourly temperature from 10°C (CLT). A high correlation was also observed between
overwintering mortality of snails and the mean temperature between December and February. Thus, temperature data

seems to be practical and effective in estimating mortality of field snails during the winter.
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Table 1. Changes in the mortality of snails collected under rice straws in the paddy field during the period of Dec. 1994-Mar. 1995
27 Dec. 17 Jan. 22 Feb. 15 Mar.

Shell

height No. of snails Mortality® No. of snails Mortality No. of snails Mortality No. of snails Mortality

(mm) %) *%) *%) *)

Collected  Dead Collected  Dead Collected  Dead Collected  Dead

3.1-4.0 62 19 30.6a 57 19 33.3a 88 87 98.9a 46 38 82.6a

4.1-6.0 215 26 12.1b 184 46 25.0a 252 206 81.7b 422 355 84.1a

6.1-8.0 53 3 5.7b 19 2 10.5a 87 27 31.0¢c 100 37 37.0b

8.0-10.0 29 0 0.0b 10 0 0.0a 26 4 15.4cd 31 6 19.4bc
10.1-12.0 27 0 0.0b 9 0 — 16 0 0.0d 45 2 4.4bc
12.1-20.0 18 1 5.6 10 0 0.0 17 0 0.0 51 7 13.7
20.1-30.0 0 0 > 7 1 — 6 6 — 20 12 60.0
30.1-48.0 6 2 — 4 1 — 3 3 — 3 3 —

# Within a column (snails with shell heights less than 12.0 mm), treatments followed by the same letters are not significantly different at the 5% prob-
ability level, according to ? and Tukey-type multiple comparison test (Zar,1999).
® When the number of snails was less than 10, mortality was not calculated.

Table 2. Mortality of snails collected under rice straws in the

~ 90
paddy field in the spring of 1999 g 80
[
25 Mar. £ 70
2z 60
- . £ 50
Shell height No. of snails Mortality 3
(mm) %) % 40
Collected Dead o %30
g 20
4.1-5.0 9 7 — % 10
5.1-6.0 106 62 585a 2
6.1-7.0 268 64 23.9b 0
7.1-8.0 145 32 22.1b Days after incubation (3°C)
8.1-9.0 69 15 21.7b
9.1-10.0 18 3 16.7b Fig. 1. Size-specific mortality of apple snails after incubation at
10.1-11.0 22 3 13.6b 3°C constant temperature. Each symbol represents shell height
of the snail (®: 4.1-5.0mm, O: 5.1-6.0mm, <: 6.1-7.0 mm,
11.1-20.0 19 8 1.1 ®: 7.1-80mm, A: 81-90mm, O 9.1-10.0mm, A:
20.1-28.0 34 29 85.3 10.1-11.0 mm, M: 11.1-13.0 mm). Treatments followed by the

# Snais larger than approximately 5 mm were collected. See Table 1 for
mortality of snails (5.1-11.0 mm).
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Fig. 2. Mortality of apple snails (6.1-12 mm) at different constant
temperatures (@: 1°C, O: 3°C, A: 5°C, A: 7°C, B: 8°C, [1:
9°C).
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Fig. 3. Relationship between CLT and the overwintering mortal-
ity of apple snails collected in a paddy field for seven consecu-
tive years. CTL: Cumulative low temperature calculated as the
subtraction of the hourly temperature from 10°C. Temperature
data were obtained at an AMeDAS (Automated Meteorologi-
cal Data Acquisition System) point about 5 km from the paddy
field. The snails checked for mortality were larger than
6.0 mm.
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Fig. 4. Relationship between the mean temperature (December to
February) and the overwintering mortality of apple snails col-
lected in a paddy field for seven consecutive years. See the fig-
ure legend of Fig. 3 for explanation of temperature data and
size of the snails.
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