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Effects of Dissolved Microcystin—-LR on the Different Phytoplankton Communities in a
Microcosm Scale. Kim, Baik—-Ho*, Mi-Yeon Suh! and Myung-Soo Han (Department of
Environmental Science, Hanyang University, Seoul 133-791, Korea; !Seoul Metropolitan
Government, Research Institute of Public Health and Environment, Seoul 137 -130, Korea)

Based on the result that biological control agent (BCA) increased the dissolved
microcystin-LR in a field experiment to control the cyanobacterial bloom (Kim et
al., 2005), a laboratory experiment was used to evaluate the effects of dissolved
microcystin-LR (MCLR) with different concentrations on abundance, dominance,
diversity of phytoplankton community, concentration of chlorophyll a and
microcystin concentration in replicated microcosms. The treatments in this
laboratory experiment comprised different concentrations of T1 (natural MCLR
concentration), T10 (ten times to natural MCLR concentration), and T100 (one
hundred times to natural MCLR concentration). MCLR treatment of exclusively
Stephanodiscus hantzschii-dominated community in Chonho bridge hardly chang-
ed in algal species, but abundance. In Kildong pond, Aulacoseira and Dinobryon-
rich community was replaced by green algae Scenedesmus-rich community
especially in T100 experiment. However, in Yangsoori-Ryukgakji pond having the
highest concentration of initial MCLR, Microcystis aeruginosa was decreased in
abundance. Therefore, the treatment of BCA to control M. aeruginosa severely
changed the phytoplankton community in term of algal species, abundance
(chlorophyll a) and dissolved microcystin-LR via a high release of MCLR.

Keywords : microcosm, microcystin-LR, Microcystis aeruginosa, phytoplankton
community

Microcystis viridis (Watanabe et al., 1986), Anabaena
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flos-aquae (Krishnamurthy et al., 1986), Oscillatoria

agardhii (Meriluoto et al., 1989), Nostoc sp. (Sivonen,

1990), Aphanocapsa cumulus (Domingos et al.,
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nosa (Carmichael, 1992; Park and Watanabe, 1996),

Z

Oscillatoria tenuis (Brittain et al., 2000) S|
ol A A, 71, SPIFE B Aol 51 AE 54909
7} ® = 9)lo} (Francis, 1878; Codd, 1995; Jochimsen et
al., 1998). Yz77} AA3E= =4 microcystin, nodu-

* Corresponding author: Tel: 02) 2220-0909, Fax: 02) 2296-1741, E-mail: tigerk@hanyang.ac.kr

— 313—



314 Z1eH

a -

}0|-
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Table 1. MCLR concentrations of natural freshwater at
each sampling station and inoculated concen-
tration in each treatment (unit: pg L™%)

Sampling site T1 T10 T100
CH bridge 0.03 0.30 3.00
YS pond 0.49 4.90 49.00
KD pond 0.01 0.10 1.00

CH bridge: Chonho bridge, YS pond: Yangsoori Ryukgakji, arti-
ficial pond, KD pond: Kildong ecological park pond. T1: natural
MCLR concentration at that sampling time as control, T10: ten
times treatment of T1 MCLR concentration, T100: 100 times trea-
tment of T1 MCLR concentration.
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Plate sealing and shaking at room temperature for 1 min

Fig. 1. Schematic steps of microcystin-LR analysis.
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First reaction
50 uL well* with sample and standard
50 uL well™ with first antibody solution

Stay at 4°C, 16~24 hr
Remove the plate sealing
3 times washing with 250 uL well™

'

Second reaction
100 uL well™* with peroxide conjugate solution
Plate sealing and shaking for 1 min
Room temperature for 2 hr
Remove the plate sealing
3 times washing with washing solution

l

Colorimetric measurements
100 uL well™ with colorimetric solution
Shaking for 1 min
100 uL well* with stop solution
Detection at 450 nm

3. 3748984

42 pH, £&4k4%E Portable multi-parameter (YSI
610-D, USA)Z o|&3}>] microcosm Wjel|A] 21A =4
sholm, A AL QA o BHE 9% ARE 2 A
HALS 7Y A4S & 10mLE F3) lon chromatog-
raphy (Advanced I.C, Metrohm AG) IC Net 2.3& o] £-3}
o APHA (1995) vl el u}e} A ekslei}. Chlorophyll a
= A4 500MLE GF/C filter (Whatman 1.2 um poro-
sity, England)2 o] 3}3} & 90% acetone 10 mLE 3%
g Al el Wi mpsste] bk kael B F
UV/Visible Spectrophotometer (DU800, Beckman
Coulter, Inc.)2 A}£-3}o] multiple wavelengthsol| 4] =

CEEE

NEEYaE

:'>
r-{.l

3 24

d

ft

NesgaEs $4% ASE Sl dazs Ag

< Aol 24 10mLAE sl Lugol £ o= (FF

off 4

CH bridge YS pond KD pond
—0—T1
30 30 —A—T10
25 25 ——T100
20 — 20 ;
W’v e a/ﬁ\m\ﬂ/ﬁ ﬁ\gﬁ e W-\$=$
10 10
T T T T T 5 T T T T 5 T T T T T
12 12
10 10
N\ 8 8 N\@/‘O\Q\
6 \ 6 N
T T T I T 4 T T T T 4 T T T T T
10.0 10.0
9.5 9.5
— ° ®> 9.0 .
85 8%>3/3—3—‘& v
T T T T T 80 T T T T T
25
ﬁM 2.0
= 15
1.0
— —H
051 g—p—p—m—s—F—%
T 0.0 .
3/7 3/9 3/11 3/13 3/15 3/17 3/19 3/21 3/7 3/9 3/11 3/13 3/15 3/17 3/19 3/21 3/7 3/9 3/11 3/13 3/15 3/17 3/19 3/21
Date

Fig. 2. Variations of water environments after treatment of microcystin-LR in three different waters. CH bridge: Chonho
bridge, YS pond: Yangsoori Ryukgakji pond, KD pond: Kildong ecological park pond.
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Fig. 3. Variations of chlorophyll a concentration and cellular MCLR and dissolved MCLR after the treatment of
microcystin-LR with three different concentrations. CH bridge: Cheonho bridge, YS pond: Yangsoori Ryukgakji
pond, KD pond: Kildong ecological park pond. T1: natural MCLR concentration at that sampling time as control,
T10: ten times treatment of T1 MCLR concentration, T100: 100 times treatment of T1 MCLR concentration.
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Fig. 4. Variations of standing crops of phytoplankton (cells mL™), dominance indices and diversity indices of phyto-
plankton community after the treatment of microcystin—-LR with three different concentrations. CH bridge: Chonho
bridge, YS pond: Yangsoori Ryukgakji pond, KD pond: Kildong ecological park pond. T1: natural MCLR concen-
tration at that sampling time as control, T10: ten times treatment of T1 MCLR concentration, T100: 100 times

treatment of T1 MCLR concentration.
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Fig. 5. Variations of standing crops of 15t and 2" dominant phytoplankton species after the treatment of microcystin-LR
with three different concentrations. CH bridge: Chonho bridge, YS pond: Yangsoori Ryukgakji pond, KD pond:
Kildong ecological park pond. T1: natural MCLR concentration at that sampling time as control, T10: ten times
treatment of T1 MCLR concentration, T100: 100 times treatment of T1 MCLR concentration.
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