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Abstract

Water quality and plankton community dynamics after the introduction of two domestic freshwater shellfishes (Unio
douglasiae Griffith & Pidgeon and Cipangoplaudina chinese malleata Reeve), were monitored daily in enclosures, which
constructed in the tidal zone of eutrophic agricultura reservoir (Shingu reservoir, Korea) for one week between July 31 and
August 6, 2007. This biomanipulation study to improve the water quality of eutrophic lake, comprised eight enclosures
(duplicate x four kinds), enclosure had no mussels (Control), stocked only with U. douglasiae at density of 60 individuals
(UD), stocked only with C. chinese malleata at density of 60 individuals (CCM), and combined-stocked with 30 individuals of
UD and 30 individuals of CCM (MIX), respectively. Our results clearly indicate that UD strongly decreased the concentration
of chlorophyll-a and increased the water transparency, whereas CCM and MIX (included CCM) did increase algal density or
decrease transparency, due perhaps to the disturbance of C. chinese malleata. Therefore, the field application of shellfish to
enhance the water quality of eutrophic agricultural reservoir, should consider the grazing characteristics of biological control

agents, especially active moving animals like snail.
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Experimental designs

Control: no shellfish

UD: 60 individuals of Unio douglasiae

CCM: 60 individuals of Cipangopaludinag chinese malleata
MIX: combined with 30 individuals of IN. douglasiae and

30 individuals of C. chinese malleata

Fig. 1. Photos of the study reservoir (8) and enclosures (b). Two kinds of domestic freshwater shellfishes, Unio douglasiae
Griffith & Pidgeon (c), Cipangopaludina chinese mealleata Reeve (d) used in this study. A stainless sted lattice for

stocking shellfish (€), and experimental designs (f).
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Table 1. Body length and ash-free dry-weight of the domestic
freshwater shellfish used in the study

Experiments [I\lnlg::/tl)glrj alosf Length (mm) AFDW (mg)
UD repl. 1 60 75.1£15.7 166.9£73.2
repl. 2 60 75.6£16.0 169.6£76.8

ceM repl. 1 60 43.4+35 276.9146.2
repl. 2 60 43.4+5.1 279.3162.8

el 1 30 (UD) 75.7+17.2 171.3+835

MIX 30 (CCM) 43.0£3.3 271.6+42.9
repl. 2 30 (UD) 76.2£17.3 173.6£82.7

30 (CCM) 43.9+3.4 283.2¢45.5

AFDW: ash-free dry-weight

UD: enclosures stocked with Unio douglasiae

CCM: enclosures stocked with Cipangopaludina chinensis malleata
MIX: enclosures stocked with U. douglasiae and C. chinensis malleata
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Fig. 2. Vaiation of physicochemica factors in the absence(Control) and presence of Unio douglasae Griffith &
Pidgeon(UD), Cipangopaludina chinensis malleata Reeve (CCM) and combined of two kinds of domestic freshwater
shellfishes(MIX) for seven days. Arrow is the time of anima stocking.
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Fig. 3. Variation of nutrients (nitrogen and phosphate) in the absence (Control) and presence of Unio douglasiae Griffith &
Pidgeon (UD), Cipangopaludina chinensis malleata Reeve (CCM) and combined of two kinds of domestic freshwater
shdlfishes (MIX) for seven days. Arrow is the time of anima stocking.
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Fig. 5. PCA ordination of physicochemica parameters at each enclosure with the study time (i.e. UD_1—UD_7) in
the absence (Control) and presence of Unio douglasiae Griffith & Pidgeon (UD), Cipangopaludina chinensis
malleata Reeve (CCM) and combined of two kinds of domestic freshwater shellfishes (MIX) for seven days.
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Table 2. Environmental parameters at each enclosure following the introduction of two kinds of domestic freshwater shellfish

for 7 days between July 31 and August 6, 2007

Parameters Control ub CCM MIX F P
Water temperature (°C) 28.1%0.3 28.240.4 28.2+0.3 28.240.3 0.007 0.999
pH 10.1+0.1 10.0+0.1 9.9+0.1 9.8+0.2 1.016 0.403
Dissolve oxygen (mg/L) 12.7+0.9 11.8+1.2 11.2+1.6 10.1+1.8 0.582 0.633
Conductivity (ug/L) 177.2+10.0 180.7+10.0 183.7+9.4 190.4+7.8 0.361 0.781
Turbidity (NTU) 28.8+2.7 20.5+4.7 27.4+33 29.6+3.7 1273 0.306
Transparency (m) 0.6£0.0 0.7+0.1 0.6+0.0 0.5:0.0 2013 0.139
NOz+NOs (ng/L) 4.8+0.6 4.0£04 52412 75423 1.261 0.310
NHa (uglL) 0.0+0.0 0.7+0.7 14.4+9.9 12.2+6.8 1578 0.221
Total nitrogen (mgiL) 1.0£0.1*" 0.9+0.1% 1.3+0.1%° 15+0.2° 4542 0.012
Soluble reactive phosphorus (ug/L) 4.7+0.9 4.6+0.6 3.6+0.7 4.4+0.8 0.481 0.699
Total phosphorus (ug/L) 48.2+3.6° 495425 49.3+2.0° 65.06.1° 4.280 0.015
Chlorophyll-a (ug/L) 88.1+8.9% 58.5+10.4° 89.445.3* 105.3+8.2° 5.378 0.006
Phytoplankton (10° cells/mL) 2.25+0.1° 1.42+0.2° 1.87+0.1*° 2.0£0.1° 6.215 0.003
Zooplankton (10° indiv./L) 1.13+0.0 1.1+0.0 1.14+0.0 1.34+0.1 1595 0.217

UD: enclosures stocked with Unio douglasiae
CCM: enclosures stocked with Cipangopaludina chinensis malleata
MIX: enclosures stocked with U. douglasiae and C. chinensis malleata

Small bold letters (a and b) indicate significant differences by analysis of Turkey's THD test (P < 0.05)
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