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Abstract

Continuous removal of organic matters (CROM) using freshwater bivalve Anodonta woodiana was operated to evaluate the
effect of water current on the water quality improvement (clearance) of eutrophic lake. The CROM system comprised three
treatment steps such as flow control, treatment and analysis, and operated at the two different currents (24 L h™ and 48 L h™)
with mussels at density of 312.5 indiv. m? for 12 consecutive days. Water quality including suspended solids (SS) and
chlorophyll-a (Chl-a) was daily measured at the same time. Results indicate that although both the system strongly decreased
the concentration of SS and chl-a, a slow CROM system was more effective to diminish the SS contents than a fast CROM
system; 82% and 66%, respectively (ANOVA, P<0.0001). Clearance rates, based on chl-a, were also significantly higher in a
slow system than a fast system (ANOVA, P<0.0001), although the mussel mortality was conversely. In both systems, there
showed a remarkable excretion of dissolved inorganic nutrients (i.e. NHs-N and POs-P), while a slow CROM system was
higher than a fast system, significantly (ANOVA, P<0.0001). Therefore, it may suggest that a slow current CROM system is
more suitable to maximize the efficacy of water quality improvement, but further study is needed to diminish the mortality of
mussel and to reuse the nutrient released during the operation.
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Fig. 1. Relationship between ash-free dry-weight (g) and
mussel length (cm) of Anodonta woodiana (n=59)
collected from a tributary of Geum River.
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Fig. 2. Water temperatures (a) and light intensity (b) for 12
days in the CROM system. Control =the eutrophic
lake water tank without mussels, FL-1= slow current
CROM, FL-2=fast current CROM and 200 indivi-
duals of Anodonta woodiana were added to each
tank, respectively.
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Table 1. Summary of ANOVA on environmental quality, clearance rate, production of feces - and pseudo-feces and mortality

by the stocking of mussels in the CROM study

Variables Unit Control FL-1 FL-2 F P
Tmp. °C 20.27+0.34 20.1340.23 20.33£0.35 0.106 0.900
Cond. psem™ 28.54+0.32 29.2140.31 28.8740.27 1.229 0.301
DO mg L* 9.84+0.39" 8.10+0.42" 8.43+0.41" 5.116 0.009
Turbidity NTU 32.17+0.83° 15.53+0.26° 18.79+0.51" 230.734 <0.0001
pH 8.44+0.06 8.39+0.05 8.38+0.06 0.355 0.703
Chl-a ng L? 34.32+4.12° 9.52+1.19° 14.37+1.89" 23541 <0.0001
SS mg L™ 11.350.58" 1.99+0.25° 3.84+0.36" 138.226 <0.0001
NO;, ug L* 0.030.01° 0.1140.01° 0.0740.01° 18.325 <0.0001
NO; mg L* 0.06+0.01 0.1120.02 0.0840.01 2.393 0.102
NH; ug L* 36.7746.87° 306.09+16.31° 214.99+14 57° 107.127 <0.0001
Y mg L* 1.9240.25 2.1740.22 2.09£0.20 0.313 0.733
SRP ug L* 10.38+4.20 17.9443.07 19.26+4.20 1.543 0.224
TP ug L* 91.63%5.11 69.8045.63 79.91+7.63 3.084 0.054
CR L ind."d? 3.30+1.03" 2.30+0.97" 76.782 <0.0001
PF g g'd? 350.00+216.97 1955.56+1238.79 216.67+125.05 1.759 0.183

Control: lake water without mussels, FL-1 and FL-2: lake water with low and high flow current, Tmp: temperature, Cond.: electric conductivity, DO:
dissolved oxygen, SS: suspended solids, Chl-a: chlorophyll-a, TN: Total nitrogen, SRP: soluble reactive phosphorus, TP: total phosphorus, CR: Clearance rates,
PF: production of feces - and pseudo-feces. Alphabets (a, b and c) are significant differences by ANOVA and Tukey's THD test.
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Fig. 3. Daily variations of physicochemical parameters following the mussel introduction with different velocity in the
CROM system. FL-1=slow current CROM, FL-2 =fast current CROM.
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Fig. 4. Daily variations of concentrations of nutrients following the mussel introduction with different velocity in the CROM
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Table 2. Clearance rates of freshwater bivalves according to the different current and retention time

Mussels Curre_?t RT Shell length .CR_1 . References
(L h™) (h) (cm) (L ind."d")
Anodonta woodiana 12 15 8.5+1.0 0.87+0.17 Lee et al. (2009)
24 22.7 11.4+1.8 4.47+1.82 Lee et al. (2009)
24 39 114413 1.23+0.20 Lee et al. (2009)
Unio douglasiae 24 3.9 6.8+0.6 0.5540.18 Lee et al. (2009)
Anodonta woodiana 24 20.8 10.6£1.9 3.30+1.03 This study
48 104 10.6+1.9 2.30£0.97 This study

RT: Retention time, CR: Clearance rates
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