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Impact of aquaculture liquid from invasive species apple snails ( pomacea canaliculata) on
water quality and indigenous species Bellamya aeruginosa. FANG Miao'”*, XU Meng', LUO
Du', GU Dang-en', YANG Ye-xin', MU Xi-dong', HU Yin-chang', LUO Jian-ren'* (' Pearl
River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Key Laboratory of Tropical
and Subtropical Fishery Resource Application and Cultivation , Ministry of Agriculture, Guangzhou
510380, China; > College of Fisheries and Life Science, Shanghai Ocean University, Shanghai
201306, China).

Abstract: Using water lettuce ( Pistia stratiotes) , water hyacinth ( Eichhornia crassipes) and
southern naiad ( Najas guadelupensis) as apple snails’ ( Pomacea canaliculata) food, we deter-
mined the temperature, pH, dissolved oxygen and the concentrations of ammonium nitrogen, ni-
trite nitrogen, nitrate nitrogen, and soluble phosphate of aquaculture liquid at 1, 3, 5, 7, 9 days
when different number snails were bred (0, 2, 4, 8, 16, 32). Then, a manipulative experiment
was carried out to test the effects of aquaculture liquid of apple snails on the growth and mortality
of Bellamya aeruginosa and P. canaliculata. Tt was found that apple snails’ breeding numbers
and types of feeding food had very significant influence on dissolved oxygen, ammonium nitrogen,
nitrate nitrogen and soluble phosphate ( P<0.01). Dissolved oxygen was significantly decreased
with the increase of breeding numbers and cultivation time, while the concentrations of ammoni-
um nitrogen, nitrate nitrogen and dissolved phosphate increased significantly (P<0.05). The ni-
trite nitrogen concentration was significantly affected only by breeding numbers ( P<0.05). In the
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manipulative experiment, on base of relative growth and mortality rate, apple snails’ aquaculture
liquid had significantly different influence on P. canaliculata and B. aeruginosa ( P<0.05) ; the
growth rate of P. canaliculata decreased while B. aeruginosa had negative growth. Furthermore,
the mortality rate of B. aeruginosa became greater with the increasing concentration of aquaculture
liquid. This study indicates that apple snails can change the physical and chemical properties of
breeding water quality through their aquaculture liquid. The aquaculture liquid of P. canaliculata
can restrain the growth of B. aeruginosa and hasten its mortality, which may be an important in-
vasive mechanism of apple snails. Our study not only enriches the theory of invasion ecology, but
also possibly provides experimental basis for ecological risk assessment of apple snails.

Key words: Pomacea canaliculata; aquaculture liquid; Bellamya aeruginosa; ecological influ-

ence; invasion mechanism.
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Fig.1 Temperature variation of apple snails’ aquaculture
water in different breeding days
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Fig.2 Variation of dissolved oxygen and pH in apple snails’ aquaculture liquid
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Table 1 Repeated measures ANOVA for dissolved oxygen, inorganic nitrogen, phosphorus in apple snails’ aquaculture lig-
uid and relative growth rate of Pomacea canaliculata and Bellamya aeruginosa

S8 75 53R IR S5 A Y175 F{& P1H
k) (ELULHES 33.722 2 16.861 1505.456 0.000
BRI A 236.521 4 59.130 5279.494 0.000
YR x BRI R 27.461 8 3.433 306.486 0.000
B YR 70.953 2 35.477 30.239 0.000
L2897 Eie 2152.430 4 538.108 458.671 0.000
YR x BRI R 210.423 8 26.303 22.420 0.000
AR A YR 0.021 2 0.010 2.335 0.114
R SR A 14.143 4 3.536 794.591 0.000
YR x 1RSI E 1.255 8 0.157 35.242 0.000
EAA (ERY/ES 1.713 2 0.857 26.787 0.000
IR SR A 350.059 4 87.515 2736.761 0.000
BEWRZE x IRSRIE AR 4.234 8 0.529 16.552 0.000
BEEREREE  EYRL 53.958 2 26.979 167.742 0.000
RSB A 304.053 4 76.013 472.609 0.000
BEYFSE x BRI 20.974 8 2.622 16.300 0.000
AR A K YR 0.005 2 0.003 0.517 0.598
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Fig.3 Variation of inorganic nitrogen forms in apple snails’ aquaculture liquid
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Fig.4 Variation of soluble phosphate in apple snails’ aquaculture liquid
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Fig.5 Effects of different concentration apple snails’ aquaculture liquid on relative growth rate of Pomacea canaliculata and

Bellamya aeruginosa
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Table 2 Lethal effects of apple snails’ aquaculture liquid
on Pomacea canaliculata and Bellamya aeruginosa

IR A PNGES AR
(d) I BRIRI SRR (%)
0H  2H  4H  8H 16H 3H
T A5 42 5 0 0 0 0 0 0
15 0 061 150 365 860 1892
25 0 127 200 314 491 759
WFEHBIE 5 0 0 0 0 0 0
15 0 251 601 13.69 2825 49.43
25 0 1250 18.51 2654 3649  47.75

BT RIBMBGERE FTHEH (R 2),
34t i

IR SR pH AR BB A IREE I, T DA
e [A] 4 P 19 7K BRIE A BRAL M SO R P B eV 1
I, M K AR AR A R T TR AT G A (AR
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