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Effect of Filter-feeding Bivalve (Corbiculidae) on Phyto- and Zooplankton Community. Kim,
Ho -Sub?, Dong-Soo Kong! and Soon-Jin Hwang * (Department of Environmental Science,
Konkuk University, Seoul 143-701, Korea, ‘Watershed Management Research Division,
National Institute of Environmental Research, Incheon 404 -170, Korea)

This study was conducted to evaluate the ecological impact of freshwater bivalve
(Corbiculidae) on plankton communities in experimental enclosure systems (2mx
2mx2m). During the acclamation period of one month, cyanobacteria, including
Microcystis viridis and Microcystis aeruginosa, dominated in both control and treat-
ment enclosures with no noticeable density difference. After the addition of 100
mussels, dominant species of phytoplankton shifted from Microcystis to Scenedesmus
in concert with slight decrease in the cell density and the increase of N/P ratio.
However, cell density in the control quickly increased, accompanied with changes of
dominant species to Oscillatoria spp. With the introduction of additional 500
musseles in the treatment enclosure, dominant phytoplankton species in both
enclosures were replaced with Selenastrum spp. and Cryptomonas sp. In the initial
stage, the total zooplankton abundance in the control was higher than that of treat-
ment, but it was reversed after the addition 100 mussels. After mussel density
increased up to 600 indivisuals, zooplankton density in the treatment decreased
with dominance of small taxa, such as rotifers and nauplius. However, abundance
and carbon biomass of large zooplankton, such as Bosmina longirostris and Diacyc-
lops thomasi were maintained in a high level compared with those of control. During
the study period, Chl. a concentration in mussel treatment and control increased
with DIP and NH3-N, respectively. Due to the increase of NHz;—N, especially after the
introduction of additional 500 mussels, nitrogen limitation did not occur in the
treatment enclosure in contrast with strong nutrient limitation occurred in the
control. These results indicate that filter-feeding Corbicula could exert important
impact on nutrient recycling and plankton community structure in a freshwater eco-
system, through direct feeding and competition for the same food resource as
zooplankton on one hand, and through alteration of nutrient availability on the other.

Key words : freshwater bivalve, plankton communities, nutrient recycling, enclosure
systems, N/P ratio
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Fig. 1. A schematic description of the enclosure system.
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Table 1. Dominant phytoplankton taxa found in two enclosures. Dominant taxa listed up were those greater 20% in total
cell density (d) and biomass (b)

Date (Mo/Day/YTr) Control Treatment
9/1/01 Scenedesmus ecornis (d, b), Scenedesmus ecornis (d), Cryptomonas spp. (b),
Cryptomonas spp. (b), Microcystis viridis (d, b)
9/6/01 Cryptomonas spp. (b), Microcystis viridis (d) Cryptomonas spp. (b), Microcystis viridis (d),
Microcystis sp. (b)
9/13/01 Cryptomonas spp. (b), Microcystis viridis (d), Microcystis aeruginosa (d)
Microcystis aeruginosa (d, b)
9/16/01 Microcystis viridis (d, b), Microcystis aeruginosa (d) Cryptomonas spp (b), Microcystissp (d),
Microcystis aeruginosa (d)
9/20/01 Microcystis viridis (d, b), Microcystis sp. (d), Cryptomonas spp. (b), Microcystis viridis (d, b),
Microcystis aeruginosa (d) Microcystis aeruginosa (d)
9/23/01 Microcystis viridis (d, b), Microcystis aeruginosa (d) Microcystis viridis (d, b)
9/27/01 Microcystis viridis (d, b), Microcystis aeruginosa (b)  Microcystis viridis (d, b)
9/30/01 Microcystis viridis (d, b), Oscillatoria sp. (d) Microcystis viridis (d)
10/4/01 Scenedesmus ecornis (d, b), Cryptomonas spp. (b) Scenedesmus ecornis (d, b), Cryptomonas spp. (b)
10/7/01 Oscillatoria sp. (d), Microcystis viridis (b) Scenedesmus ecornis (d, b), Cryptomonas spp. (b)
10/11/01 Tetradron minimum (b), Microcystis viridis (d), Scenedesmus ecornis (d, b), Cryptomonas spp. (b)
Oscillatoria sp. (b)
10/14/01 Oscillatoria sp. (d) Scenedesmus ecornis (d, b)
10/18/01 Scenedesmus ecornis (b), Tetradron minimum (b) Synedra acus (b), Oscillatoria sp. (d)
Scenedesmus ecornis (d, b), Cryptomonas spp. (b)
10/21/01 Synedra acus (b), Oscillatoria sp. (d) Scenedesmus ecornis (d), Cryptomonas spp. (b)
10/25/01 Scenedesmus ecornis (b), Tetradron minimum (b) Scenedesmus ecornis (d), Cryptomonas spp. (b)
Synedra acus (b), Oscillatoria sp. (d)
10/28/01 Scenedesmus ecornis (d), Tetradron minimum (b), Scenedesmus ecornis (d), Cryptomonas spp. (d, b)
Synedra acus (b), Oscillatoria sp. (d)
11/01/01 Cryptomonas spp. (b), Oscillatoria sp. (d) Chlorella vulgaris (d), Cryptomonas spp. (b)
11/4/01 Scenedesmus ecornis (d), Tetradron inimum (d,b), Chlorella vulgaris (d), Cryptomonas spp. (b)
Cryptomonas spp. (b)
11/8/01 Chlorella vulgaris (d), Tetradron minimum (b), Chlorella vulgaris (d), Cryptomonas spp. (b)
Cryptomonas spp. (b)
11/11/01 Chlorella vulgaris (d), Tetradron minimum (b), Chlorella vulgaris (d), Cryptomonas spp. (b)
Cryptomonas spp. (b)
11/15/01 Chlorella vulgaris (d,b), Tetradron minimum (b), Chlorella vulgaris (d, b), Cryptomonas spp. (b)
Cryptomonas spp. (b)
11/18/01 Chlorella vulgaris (d), Cryptomonas spp. (b) Chlorella vulgaris (d), Selenastru minutum (d),
Cryptomonas spp. (b)
11/22/01 Selenastrum minutum (d), Cryptomonas spp. (b) Chlorella vulgaris (d), Selenastrum minutum (d),
Cryptomonas spp. (b)
11/25/01 Chlorella vulgaris (d), Cryptomonas spp. (b) Chlorella vulgaris (d), Selenastrum minutum (d),
Cryptomonas spp. (b)
11/27/01 Chlorella vulgaris (d), Cryptomonas spp. (b) Selenastrum minutum (d), Cryptomonas spp. (b)
11/30/01 Chlorella vulgaris (d), Cryptomonas spp. (d, b) Selenastrum minutum (d), Cryptomonas spp. (b)
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Fig. 2. Changes of cell density and carbon biomass of the major phytoplankton communities in enclosures with (treat-
ment) and without mussels (control).
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Fig. 3. Changes of total cell density and carbon biomass
of phytoplankton in enclosures with (treatment)
and without mussels (control).
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Fig. 4. Changes of total abundance and carbon biomass of
zooplankton communities in enclosures with (treat-
ment) and without mussels (control).
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Table 2. Dominant zooplankton taxa found in two enclosures. Dominant taxa listed up were those greater 20% in total

density (d) and biomass (b).

Date Control

Treatment

9/1/01 Brachionus calyciflorus (d, b)

9/6/01 Asplanchna herriciki (b), Copepodid (d),
Nauplius (d), Diacyclops thomasi (b),
Diaphanosoma birgei (b)

9/13/01  Copepodid (d, b), Nauplius (d),
Diacyclops thomasi (d, b)
9/16/01  Copepodid (b), Nauplius (d), Diacyclops thomasi (b)
9/23/01  Nauplius (d), Diacyclops thomasi (b)
9/30/01  Nauplius (d, b), Bosmina longirostris(b)
10/7/01  Nauplius (d, b), Bosmina longirostris (b)

10/11/01 Nauplius (d, b)

10/18/01 Nauplius (d, b), Diacyclops thomasi (b),
Chydorus spaericus (b)

10/20/01 Kelatella valga (d), Nauplius (d, b),

Bosmina longirostris (b), Chydorus spaericus (b)

10/28/01 Kelatella valga (d), Nauplius (d)

Bosmina longirostris (b)

Kelatella cochlearis (d), Kelatella valga (d),
Nauplius (d), Bosmina longirostris (b),
Chydorus spaericus (b)

11/10/01  Kelatella cochlearis (d), Nauplius (d),

Bosmina longirostris (b)

11/18/01 Kelatella cochlearis (d, b), Nauplius (d, b),
Kelatella valga (b), Bosmina longirostris (b)

11/25/01 Kelatella cochlearis (d,), Nauplius (d, b),
Bosmina longirostris (b)

11/4/01

Brachionus calyciflorus (d, b),
Diaphanosoma birgei (b)

Nauplius (d), Diaphanosoma birgei (b),
Chydorus spaericus (d, b)

Copepodid (d, b), Diacyclops thomasi (b),
Nauplius (d), Diaphanosoma birgei (b)

Copepodid (d, b), Nauplius (d), Bosmina longirostris (b)
Kelatella valga (d), Nauplius (d), Bosmina longirostris (b)

Kelatella valga (d), Bosmina longirostris (b),
Chydorus spaericus (b)

Kelatella valga (d), Bosmina longirostris (b)

Kelatella valga (d), Diacyclops thomasi (b),
Nauplius (d), Bosmina longirostris (b)

Kelatella valga (d), Nauplius (d),
Bosmina longirostris (b)

Kelatella valga (d), Nauplius (d),
Bosmina longirostris (b)

Kelatella valga (d), Diacyclops thomasi (b),
Bosmina longirostris (b)

Kelatella valga (d), Diacyclops thomasi (b),
Bosmina longirostris (b)

Kelatella valga (d), Diacyclops thomasi (b),
Bosmina longirostris (b)

Nauplius (d), Bosmina longirostris (d, b)

Kelatella valga (d), Bosmina longirostris (d, b)

o|N

Al F7b o] Fol] Al BEHIE FUIE A, NP

H] (ratio)®] Z7FAI7]ol AlEEHIES] F AWML
A=A AR 717 Bt 54 a v SR A
el A W $E44771<1 (DIP)s=7}, o 27| A
dRYebs =t gt A 5ol el (Fig. 6). A
z7] $AW dz27-9} H2|F ZFelA DINDIPH]= 7

o3t o}, 2ol M= 119 Zof] 12|31 A FollA
+ 60070419 A7t FUH7] A 109 Zof gEof
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o] A7l AEEHIE FALAL FE2RFIA F2F
2 vh7 it (Fig. 6).
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