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Responses of the invasive golden apple snails ( Pomacea canaliculata) at different life-histo-
ry stages to acidic stress. JIN Shu-rui'*, LUO Du', ZHANG Hai-tao' , MU Xi-dong', HU Yin-
chang'* (' Pearl River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Key
Laboratory of Recreational Fisheries, Minisiry of Agriculture and Rural Affairs, Guangdong Modern
Recreational Fisheries Engineering Technology Center, Guangzhou 510380, China; *College of
Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China).

Abstract: To examine the differences in responses of the invasive golden apple snails at various
life-history stages to acidic stress, the survival behavior and lethal effect of Pomacea canaliculata
with shell height of 5, 10, 15, 20, 25, 30, 40, 50, and 60 mm in the acidic environment were
examined. At pH=4, movement and spawning of P. canaliculata was normal within seven days,
and its reactions to the acidic stress became stronger with the increases of acidity. The median
lethal time (LT,,) at pH=2.0 was less than that at pH=3.0. The LT, was the largest in the 40
mm shell height group (22.95 h), while it was the smallest in the 60 mm shell height group
(13.55 h). There were significant differences in mortality among different shell height groups (P
<0.001) and among different time (P<0.001). The interaction between shell-height-effect and
time-effect was significant (P<0.001). At pH=2.0, the mortality rates of P. canaliculata with
shell height of 40 mm at 24 h and 30 h were 46.67%+11.50% and 53.33%+11.50% , respective-
ly, being significantly lower than those in other groups. At pH=3, the mortality of P. canalicula-
ta with shell height of 60 mm was 86.67%+11.50% at 24 h. The mortality (66.67%=+11.50% ) of
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P. canaliculata with shell height of 40 mm was lower than the other groups at 30 h. The mortality

of P. canaliculata in the groups of 5, 10, 20 and 60 mm was 100%. Therefore, the variation of

the snails’ acid resistance was parabolic-shaped, with an increase following a decline along with

the snail’ s development. By illustrating the responses of the snails at various developmental sta-

ges to acidic stresses, our results would help explain their ecological adaptation mechanism and

invasion strategy from the view of life-history.

Key words: Pomacea canaliculaia ; biological invasion; life history ; mortality ; survival analysis.
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Table 1 Linear regression of lethal effect on Pomacea canaliculata at different developmental stages in acidic environment

TEH pH=2.0 pH=3.0

(mm) Il )1 LTs Il 55 LTy
5 y=2.704x=7.111(r=0.881) 21.12 ¥=2.478x-12.242(r=0.903) 25.12
10 ¥=2.685x-5.926(r=0.889) 20.83 ¥=2.465:-10.545(r=0.895) 24.56
15 y=2.426x-4.148(r=0.950) 22.31 y=2.155x-2.182(r=0.933) 24.21
20 ¥=2.389x+5.630(r=0.937) 18.57 y=2.0812+9.818(r=0.919) 19.31
25 ¥=2.259x+7.259(r=0.939) 18.92 y=2.013x+7.636(r=0.938) 21.04
30 y=2.241x+12.889(r=0.893) 16.56 y=1.933x+13.818(r=0.920) 18.71
40 y=1.759x+9.630(r=0.882) 22.95 y=2.094x-1.212(r=0.937) 24.46
50 y=2.704x-7.111(r=0.881) 21.12 y=1.933x+9.818(r=0.867) 20.79
60 y=2.093x+21.630(=0.885) 13.55 y=1.886x+21.091(r=0.852) 15.32
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Fig.1 Mortality of Pomacea canaliculata at different developmental stages at pH=2.0 and pH=3.0
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Fig.2 Lethal time of Pomacea canaliculata at different de-
velopmental stages at pH =2.0 and pH = 3.0 with mortality
of 100%

1201

100--1— _‘I’_ a a -I—
8ot ‘I’

60 b

TR (%)
o

40t

201

0 \ \ \ \ \ \ \ \ )
) 10 15 20 25 30 40 50 60

5% # (mm)

3 AEMIEIEFE 24 h FH7E pH=2.0 FREHHFETE
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lopmental stages at 24 h at pH=2.0
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Table 2 Test of the inter-subjective effects on mortality
when pH=2.0

W IS oy | B yi) F Sig.
KL 371940 80 4649 34.029 0.00
I 925925 1 925925 6777.108 0.00

1 [ 334103 8 41762 305.675 0.00
Te 10400 8 1300 9515 0.00
T[] x5 15 27437 64 428 3.138 0.00
D2 22133 162 136

pESaN 1320000 243

KIER BT 394074 242
~ R*=0.944( % R*=0.916)
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lopmental stages at 24 h in pH=3.0
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Fig.6 Mortality of Pomacea canaliculata at different deve-

lopmental stages at 30 h at pH=3.0
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FE AR 423800° 89 4761 33.136 0.00
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