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Removal Effects of Chlorophyll-a and Cyanobacteria Using Laboratory-scale Biomanipula-
tion Tests. Lee, Sang-Jae, Jae-Yon Lee, Jae-Hoon Lee, Dae-Yeul Bae, Eui-Hang Lee, Jung-Ho
Han, Soon-Jin Hwang' and Kwang-Guk An* (School of Bioscience and Biotechnology,
Chungnam National University, Daejeon 305-764, Korea; 1Department of Environmental
Sicence, Konkuk University, Seoul 143-701, Korea)

This study was conducted to determine removal effect on phytoplankton (chloro-
phyll-a as whole algae) and cyanobacteria by a fish Pseudorasbora parva and macro-
invertebrate Palaemon paucidens in September 2006. Three treatments with 25 (T1),
50 (T2) and 100 (T3) individuals along with control (C1, no input fish), and two treat-
ments with 25 (T4) and 50 (T5) individuals along with control (C1) were made for fish
and macroinvertebrate, respectively. The initial concentrations of chlorophyll-a
(Chl) in each 10 L test tank were set up for the levels of 95~100 pg L ™! and the daily
values were monitored in the test tank during 7 days. In the lab tests, P. parva did
not show Chl-a removal effect; the removal rate of Chl-a for P. parva was —58% in
T1, —56% in T2, and 61% in T3 during the test period. In contrast, P. paucidens. in
the treatments of T4 and T5 removed the phytoplankton effectively and the removal
effect were appeared to be 33% and 22%, respectively. Also, P. paucidens showed
high feeding efficiency in the removal of cyanobacteria. The levels of cyanobacteria
were greatly lowed from 6,048 to 927 cells mL™! in T4 and from 6,539 to 1,053 cells
mL ™! in T5, resulting in 85% and 84% in the removal effect, respectively. Our results
for biomanipulation tests suggest that P. paucidens may be used as a potential can-
didate organism for algae control in spite of the preliminary results by laboratory
tests.

Key words : biomanipulation, removal effect, cyanobacteria, chlorophyll-a, agricul-
tural reservoir
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Table 1. The experimental design of biomanipulation using fish and macroinvertebrate during 6th~12th September,

2006.
Experimental Biot. d Scientifi Number of Initial concentration
condition lota use aentihic name individuals of Chl-a (gL
C No biota - 98
T1 Fish Pseudorasbora parva 25 97
T2 Fish Pseudorasbora parva 50 96
T3 Fish Pseudorasbora parva 100 97
T4 Macroinvertrate Palaemon paucidens 25 96
T5 Macroinvertrate Palaemon paucidens 50 99
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Table 2. Physical and chemical conditions during 7 days
(D1~D7) of biomanipulation tests.

Water temperature (°C)

D1 D2 D3 D4 D5 D6 D7

Control 227 257 253 263 262 256 251
T1 225 253 247 258 258 254 25.1
T2 225 251 250 258 256 254 24.7
T3 226 257 25,0 263 260 259 2458
T4 225 253 251 259 257 254 2438
T5 225 251 248 257 255 253 249

Dissolve oxygen (mg L")

D1 D2 D3 D4 D5 D6 D7

Control 9.20 917 944 943 951 966 9.69
T1 911 875 916 896 911 922 922
T2 920 891 9.27 9.29 943 956 9.66
T3 9.15 837 853 868 883 879 8.17
T4 919 9.2 936 943 9.61 9.66 9.65
T5 9.17 9.01 932 918 926 922 9.21

pH
D1 D2 D3 D4 D5 D6 D7

Control 7.48 7.86 798 847 851 852 8.22
T1 719 7.8 791 831 834 836 8.15
T2 719 778 762 845 849 854 825
T3 718 7779 795 845 85 8.82 8.34
T4 728 784 796 849 852 854 8.17
T5 722 784 795 846 849 848 8.18

Conductivity (us cm™)
D1 D2 D3 D4 D5 D6 D7

Control 209 210 216 215 230 222 223
T1 209 213 221 228 232 236 248
T2 209 215 229 247 236 274 289
T3 212 229 267 331 378 226 465
T4 210 213 214 216 270 234 241
T5 209 213 222 227 238 234 261

Turbidity (NTU)
D1 D2 D3 D4 D5 D6 D7

Control 10.7 49 178 88 7.8 105 3.8

T1 87 134 132 102 118 143 94
T2 8.3 1338 92 137 162 148 151
T3 87 176 244 231 241 258 283
T4 9.1 108 14 135 125 96 6.7
T5 7.7 106 137 148 129 123 96
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Fig. 1. The concentrations (ug L™ and removal effect (%) of Chl-a (a, b) and cyanobacteria (BG: ¢, d) in the control and five

treatments (T1~T5) during day 1(D1)~day 7 (D7).
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Fig. 2. The feeding volume of Chl-a (a) and cyanobacteria (c) per individual during 7 days in the five treatments (T1~T5)
along with the feeding volume of Chl-a (b) and cyanobacteria (d) per day in the five treatments (T1~T5).
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