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Effects of Cyanobacterial Bloom on Zooplankton Community Dynamics in Several Eutrophic
Lakes. Kim, Ho-Sub*, Bomchul Kim!, Eunmi Choi! and Soon-Jin Hwang (Department of
Biological Systems Engineering, Konkuk University, Seoul 143-701, Korea, 'Department of
Environmental Science, Kangwon National University, Chunchon 200-701, Korea)

Toxin production and low digestibility of cyanobacteria are known to cause low
exploitability of cyanobacteria by zooplankton. In this study, we compared relative
tolerance and compatibility of zooplankton taxa in eight eutrophic lakes, exposed to
frequent cyanobacterial blooms, during the summer season of 1999. Microcystis,
Anabaena, Oscillatoria and Phormidium were common cyanobacteria in all lakes.
Filamentous forms of cyanobacteria were more abundant in lakes with relatively
lower NO3—N concentration (<0.2 mgN/l) and TN/TP ratio (<20), compared with
other lakes where colonial cyanobacteria dominated. Rotifers were dominant
zooplankton in most lakes, and among them, Keratella, Polyarthra and Hexathra
were common. The laboratory feeding experiment showed that relative copepods
that greatly decreased (90%) after 4 day when cyanobacteria were used as the food
source of zooplankton, while rotifers gradually increased with the change of do-
minant taxa from Keratella through Pompholyx to Monostyla. These results suggest
that rotifers may be capable of coexisting with cyanobacteria by exploiting them for
the food source.
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Fig. 1. The map showing the study lakes.
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Table 1. Composition of MA media used for cultivation of
cyanobacteria (Watanabe, 1996).

Amount
Compound —_—
mg
Ca(NO3)2.4H,0 50
KNO3 100
NaNO; 50
Nast4 40
MgCI2.6H20 50
B-Sodiumglycerophosphate 100
Na,EDTA 5
FeCl,.6H,0 0.5
MnCI2.4H20 5
chlz 0.5
COC|2.6H20 5
Na;Mo004.2H,0 0.8
HsBOs 20
Bicine 500
Distilled water 1,000 ml

pH 8.6

Table 2. The results of several limnological parameters
in study lakes. The value of each parameter is
average. Chl. a, TP, DIP, TN, NOs;-N and SS
represents chlorophyll a, total phosphorus, dis-
solved inorganic phosphorus, total nitrogen, ni-
trate and suspended solids, respectively.

pH TP DIP Chl.a TN NO3-N SS

ua/l mg/l

Hwajinpo 9.6 139.8 135 186 14 0.1 9.8
Youngrang 8.9 50.5 6.6 55 16 06 10.9
Doam 91 609 84 138 32 28 7.8
Dongmyun 83 491 85 65 13 0.7 8.4
Chungju 85 189 36 07 20 17 1.0
Andong 8.7 83 42 39 13 10 4.2
Imha 86 263 70 71 17 12 5.8
Daechung 86 198 29 24 15 12 24

Lake

=
Ho/lZ 71 2ot tj A selA 2.9ugNE 7P @k
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mg/)E AL3taz A B]g $FoTH(1.3~2.0
mg/l). 924 ax 3R =Z (18.6 ug/l)2} =9+3 (13.8 ug/l)
ANA EA b, ebsselA 7 Sk (0.7 pgh).
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Fig. 2. Cell density of cyanobacteria in study lakes during
summer season, 1999. (M.a; Microcystis aerugino-
sa, M.i; Microcystis ichthyoblabe, M. spp.; Mic-
rocystis spp., Ana.; Anabaena spp., Osc.; Oscilla-
toria spp., H; L. Hwajinpo, Y; L. Youngrang, D; L.
Doam, C; Chungju A; L. Andong, I; L. Imha, DA,
L. Daechung, (6); June, (8); August).
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Fig. 3. Weekly variations of (a) cyanobacterial cell den-
sity, species composition and chlorophyll a con-
centration, (b) rainfall and turbidity, (c) density of
three zooplankton groups, and (d) rotifers in Don-
gmyon reservoir from 31 August to 20 October,
1999. The positive correlation between cyanobac-
teria abundance and chlorophyll a concentration
(r2=0.86, n=8, p=0.01) was observed. Others in-
clude mostly Filinia and Monostyla (M.a: Microcy-
stis aeruginosa, M.w: Microcystis wesenbergii, M.i:
Microcystis ichthyoblabe, M. spp.; Microcystis spp.;
Phor.: Phormidium sp.).
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Table 3. Cyanobacteria (cells/ml) and zooplankton abundance (ind/l). The values in parentheses are relative abundances
(%) of zooplankton.

Lake Hwajinpo Youngrang Doam  Chungju Andong Imha Daechung
Month Jun. Aug. Jun. Aug. Aug. Sep. Sep. Sep. Sep.
Cyanobacteria 23,780 1,124 4,102 12,228 12,456 7,227 3,567 14,746 20,344
Copepods 115 56 8 14 2 7 10 12 12
9) (47) (1) (5) (0) (55) 4 (35) (12)
Cladocerans 2
Rotifers (total) 1,191 63 640 244 548 3 222 21 83
(91) (53) (99) (95) (100) (27) (96) (65) (88)
Asplanchna 8 6
Ascomorpha 6
Askenasia 2
Brachionus 166 10 9
Colurella 11 3 5
Filinia 1
Hexarthra 8 20 15 1 6
Keratella 1,019 568 16 110 21 1 3
Polyarthra 106 299 3 160 12 56
Synchaeta 41
Trichocerca 114 5 1 1
Unknown 42 13 113 5 15 3 11
33 Jx 7= Anabacnato 2 o5& ?545:5173%3-3% 4= 9]} (Gilbert and Stemberger, 1985), At A o 2
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Fig. 4. Daily variation of rotifer abundance in 20d-la-
boratory experiment. Others include mostly As-
planchna, Colurella, Lecance, Ploesome and Tri-
chocerca. Arrows (| ) indicate time points of cya-
nobacteria supplied.
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