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Grazing Rate and Pseudofaeces Production of Native Snail Cipangopaludina chinensis
malleata Reeve on Toxic Cyanobacterium Microcystis aeruginosa. Hwang, Soon-Jin, Mi-Jin
Jeon, Nan-Young Kim and Baik-Ho Kim* (Department of Environmental Science, Konkuk
University, Seoul 143-701, Korea)

Grazing rates (GR) and pseudofaeces production (PFP) of native snail, Chinese
mystery snail (Cipangopaludina chinensis malleata Reeve) on natural colonial mor-
phs of Microcystis aeruginosa was measured. C. chinensis was collected from the up-
stream of the Geum River (Boryeong, Korea), where they co-habituated with Unio
douglasiae and Lanceolaria acrorhyncha. The experiments were performed to
evaluate the GR and PFP at different conditions such as; incubation time (1, 3, 5,7, 9
and 11 hr), body size (3 to 6.1 cm, n=28), snail density (0.5, 1, 1.5 and 2.0ind. L'!) and
prey concentration (168.3, 336.7, 505.0 and 673.0 pg Chl-a L™!). All experiments were
triplicated, and conducted in transparent acrylic vessel (3 L in volume). Regarding
feeding time, a highest GR (0.538 L gAFDW 'h™!) and PFP (7.18 mgAFDW') appeared
at 1 hr and 7 hr after snail stocking, respectively. Interestingly, the snail, smaller
than 4.5 em in body size, showed a wide range of GR (—4.173~1.087L gAFDW 'h™})
for the initial period (1 and 4 hrs of stocking), compared to those greater than 4.5 cm,
which showed a stable FR, higher than 0.5 L. gAFDW ! h™!. Upon density effect, the
density of 1.5 ind. L™! induced the most effective inhibition on Microcystis biomass
with highest PFP. On the prey concentration, highest GR (0.897 L gAFDW 'hr™!) and
PFP (3.67mg gAFDW ') were induced at the level of 168.3 ug Chl-a L' and 673 ug Chl-
a L', respectively. GR and PFP of this freshwater snail on the cyanobacterial bloom
(M. aeruginosa) varied with the feeding conditions, and they were comparatively
high for a short period of time less than 7 hrs regardless of the stocking condition,
Our results suggest that this freshwater snail has a potential to control cyanobac-
terial bloom when provided with suitable condition.
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1986), A=A (Manage et al., 1999; Sigee et al., 1999;
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Fig. 1. Photographs of Chinese mystery snail, Cipango-
paludina chinensis malleata (A: the height, B:
front-side) collected from the Geum River (Bor-
yeong, Korea) from May 2007 to June 2007. The
black bar indicates lecm,
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Table 1. Experimental design of freshwater snail Cipangopaludina chinensis malleata.

Experiments Culture time Animal size Mussel density Prey conc.
Tank volume 3L 3L 3L 3L
Replication 3%x6 1x28 3Ix4 I x4
Food Microcystis Microcystis Microcystis Microcystis
Mussel densities (ind. L™) 1 0.5 0.5,1,1.5,2 1
Initial chlorophyll @ conc. (ug L) 825.42 543.74 247.77 673.4, 505, 336.7, 168.3
Sampling time (hr) 0,1,38,57,9,11 0,1,4,7,13,24 0,1,4,7 0,1,4,7
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Fig. 2, Morphological parameters of Chinese mystery sn-
ail, Cipangopaludina chinensis malleata collected
from the Geum river (Boryeong, Korea) from Au-
gust 2006 to September 2006. (A) Normal distri-
bution of snail, (B) Relationship between AFDW
(Ash free dry weight) and height (cm).
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Fig. 3. Changes in grazing rates (GR) and pseudofaeces
production (PFP) of freshwater snail Cipangopa-
ludina chinensis malleata with the passage of feed-
ing time.
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Fig. 4. Changes of grazing rate (GR) of freshwater snail
Cipangopaludina chinensis malleata with differ-
ent body size (cm).
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Fig. 5. Relationship between grazing rate (GR) and pseu-
dofaeces productions (PFPs) of freshwater snail
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Table 2. Comparison of filtering and grazing rates of freshwater and marine filter-feeding bivalves.

3 FR 1q-
Bivalves L mussel ! d-1 mLmgAFDW ! h! Food source References
N _ Meso-and eutrophic lake
0.09~0.50 1.21~6.72 phytoplankton Hwang, 1996
. Lewandowski and
Dreissena polymorpha 0.19~0.96 Lake phytoplankton Stanczykowska, 1975
0.48~2.4 Eutrophic lake phytoplankton Reeders et al., 1989
4.0~41 Lab. Cultured phytoplankton Fanslow et al., 1995
Diplodon chilensis 2.4~24 Eutrophic lake phytoplankton Soto and Mena, 1999
. . _ Suspended particles
Corbicula fluminea 0.38~1.64 (NTU measurement) Cohen et al., 1984
. 1.58~17.80 0.74~3.05 Mesotrophic lake phytoplankton Hwang et al., 2004
Corbicula leana .
0.36~1.64 0.24~0.87 Hypertrophic lake phytoplankton = Hwang et al., 2004
Cardium edul 1~72 Marine phytoplankton L(l)gsabnd Rosenberg,
Unio douglasiae 0.07~0.80 Microcystis blooming water Lee et al., 2008
Cipangopaludina 0.02~1.35 Microcystis blooming water This study
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