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Effects of Sediment and Cyanobacterium Microcystis aeruginosa on the Feeding Behavior of
Omnivores Gold Fish Carassius auratus. Kim, Baik-Ho, Keun-Hee Kim, Yong-Jae Kim?! and
Soon-Jin Hwang* (Department of Environmental Science, Konkuk University, Seoul 143-701,
Republic of Korea; !Department of Life Science, Daejin University, Gyeonggi 478-711, Korea)

Effects of sediment and toxic cyanobacterium Microcystis aeruginosa on feeding be-
haviors of an omnivorous fish, gold fish (Carassius auratus) were examined in labora-
tory and in situ mesocosm. Laboratory feeding experiments were performed in small
aquaria (7 L) with cyanobacterial blooms (mainly M. aeruginosa) under the condition
of sediments and no-sediments, and toxic (NIES-298) and non-toxic M. aeruginosa
(NIES-101). In situ feeding experiments were conducted at the shore of eutrophic lake
(Lake llgam, Seoul) in the mid-July, 2005. Results showed that fish introduction dec-
reased the concentration of Chlorophyll-a (Chl-a) at higher rate in no sediment-con-
taining aquaria. In contrast, there was a drastic increase of Chl-a in the sediment-
containing aquaria. Fish effectively removed the M. aeruginosa cells without algal
toxin (microcystin). Fish also selectively removed the large size Chl-a(>50 um), al-
though all kinds of nutrients were increased after fish introduction, especially ammo-
nia. Our results indicate that the strategic introduction of domestic omnivores Caras-
sius auratus, to control cyanobacterial bloom in eutrophic lake will negatively play
in the water quality improvement via a sediment disturbance and a density-depend-
ent digestion.

Key words : omnivore, Carassius auratus, cyanobacterial bloom, Microcystis aerugi-
nosa, sediment disturbance, nutrient release
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o] gk o} (Carpenter et al., 1985, 1987; Shapiro, 1990;
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tsuzaki et al., 2007; Eugenia et al., 2008). ol A = #d

2

* Corresponding author: Tel: 02) 450-3748, Fax: 02) 456-5062, E-mail: sjhwang@konkuk.ac.kr

—212—



Solo] X M4 o EHE A 213
Table 1. Experimental designs of the study.
. EXP I EXP 11 EXP 111
Experiments - - - - —
No sediment Sediment Non-toxic Toxic Mesocosm
Exp. replication 4x3 4x3 3x3 3x3 3x3
Exp. volume (L) 7 7 7 7 120
Exp. periods (d) 10 10 5 5 12
EXxp. water M-water M-water NIES-101 NIES-298 M-water
Sediment No Yes No No Yes
Initial Chl-a(ug L™ 138.0 39.7 50.3 50.3 170.9
No. fish stocked (ind.) 1,3and 7 1,2and 4 2and5 2and 5 5and 25
Sampling interval (h) 24 24 24 24 24

NIES-101 and NIES-298: Non-toxic and toxic cyanobacterium Microcystis aeruginosa (Yasuno et al., 2000), M-water; Microcystis blooming

water obtained from Lake llgam (Seoul)

% o848 $ANA AT A=d b glort Wl
A4 Hg¥ A 9lom (7 5, 2000, 2001), FHA o) F
Bolo} 2L o FE o 47 AR W =g

H-o] (Carassius auratus)= ¢Jo]3} ¢]o]o}z} (Cyprinidae-
Cyprinae)oll 43he] Fu wholA] T3] BAF= 2R
24 ge] AT St A4 FolA & A4S}
B g mE A 2R ANAE 5 ok ARE o
J2 SR A4 ool . 1990) o1& A4
Agelt §718e 4 AANAT A2 A
ABBYEFER) AT Aol D 400 e 33
o) Hg A= A" u} ok

P AT felel g P AL
% Aol Fel Bl T Uiz ofEe] A4 BE

= HEA dx Microcystis aeruginosa$} EAE
o] e JJr°‘6}7l f18te] A 2 A7 mesocosm 271
Gz Aol w44 sk zAbshech

1L A¥sE

2 7ol A4E o} Ft WA A elF ol
(Carassius auratus L.) 24 Zg$A384] S8 H4m
ATFLZNE Pt APAR R o F= 2~3Y
ot Bhyd $%Be) Y3 X|B5<] ALE (Keumbidan ilho,
Wooseung saryou, Korea)S Ho|2 &l Ab7] AF49]
273 Y3 +EEeCEAN FAT Aol
Abe-El o]FE= A 8.7+0.1cm, A F 7.2+0.5g0]H Al
A A ez 7 L)2 A mesocosm (120 L)l A4zt
7+ A A8}l c} (Table 1).
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tis aeruginosa NIES-298+ microcystin-LR (0.168 ung mg
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Fig. 1. Changes in concentrations of chlorophyll-a in aquar-
ia with no sediment (A) and sediment (B). F1: added
1 fish into each aquarium, F2: added 3 fish into each
aquarium, F3: added 7 fish into each aquarium.
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0.001). 22} 44 A HE= Q223 AL 25 7HAs)
gom o]F H|o| HERTHEY v Y& FE By
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Fig. 2. Changes in concentrations of chlorophyll-a(A) and algal abundance (C) in the co-presence of fish and non-toxic
cyanobacterium, Microcystis aeruginosa NIES-101, and chlorophyll-a (B) and algal abundance (D) in the co-presence
of fish and toxic cyanobacterium, M. aeruginosa NIES-298. F1: added with 2 fish to each mesocosm, F2: added with
5 fish to each mesocosm.
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Fig. 3. Changes in concentrations of size-fractioned chlorophyll-a in the mesocosm with the lake sediment. F1: added with
5 fish to each mesocosm, F2: added with 25 fish to each mesocosm.
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Fig. 4. Changes in physicochemical parameters in the mesocosm with the lake sediment. F1: added with 5 fish to each
mesocosm, F2: added with 25 fish to each mesocosm.
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