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Dynamic changes of microcystins and phytoplankton during the cyanobacterial bloom in
Lake Erhai in 2013
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Abstract: In the autumn of 2013  a cyanobacterial bloom outbreak happened again in Lake Erhai which caused huge public out—
cry and concern of the local government. In order to characterize the variations in microcystins concentrations phytoplankton com—
position and density during a cyanobacterial outbreak and to evaluate the impact of microcystins on the safety of water source a
large—scale survey across the lake was conducted in September and October of 2013. Results indicated that microcystins were detec—
ted in all samples although the concentrations were low compared with those of Lake Taihu or Lake Chaohu. Both the intracellular
and extracellular MCs concentrations were far less than the standards recommended by WHO ( <1 pg/L) suggesting Lake Erhai
as a water source for Dali City is relatively safe. However we still found the microcystins accumulation in the body of aquatic birds
in the lake. During the study period 39 genera phytoplankton belonging to 6 phyla were recorded with microcystins ( Cyanophy—
ta) and Psephonema aenigmaticus ( Chlorophyta) as the dominant genera( species) . In September the abundance of P. aenigmat—
icus was more than that of Microcystis while the situation was opposite in October. The composition and abundance of toxinprodu—
cing cyanobacteria have impacts on the concentrations of microcystins in the bay.
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Fig. 1 Distribution of sampling sites in Lake Erhai
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Tab. 1 Physical and chemical parameters of Lake Erhai in September and October of 2013

/C /m /m DO/( mg/L) pH Chl. a/( pg/L)

9 23.41 5.89 1.17 13.78 8.92 18.05
22.76 11.50 1.24 11.58 8.80 20.94

9 22.44 7.02 1.36 12.43 8.69 21.89
10 19.90 8.97 1.46 9.08 8.56 35.34

2.2
MCRR  MC-R.9 MCs
0.020 pg/L. MCs MCs MCs (
0.069 pg/L 0.297 pg/L) MCs ( 0.016 pg/L 0.075 pg/L)
MCs ( 0.023 pg/L 0.120 pg/L) SPSS i
MCs MCs (P<0.01).
MCs (<1 pg/L). 9 MCs
10 . 9 N N
3 12 . 10 MCs
0.0032 pg/L MCs MCs 0.487 pg/L
0.694 pg/L 9 MCs N N 3 MCs
( 4.87 pg/L) . 12 1 MCs
9 ( 2+ 3).
MCs 0.057 pg/ke 0.02 pg/ke



12013

0.005 wg/kg N

0.020

= g

=] =]

= w
1 1

Fa4MCs/ug/L)

0.005+

0.020+

0.015

FaMCs/pg/L)
S

0.005+

0.005 wg/kg

0.002 pg/kg

— MC-LR == MC-RR

1234567 891011121314151617181920

21222324 2526 27 28 29 30 31 32333435

0.020- — e
Q0.0IS—
ol
=
< 0.010
=
B
= 0.005
O_
sl s2 s3 s4 s5 s6 s7 s8 s9
2 2013 9 (a<b) . (cvd)

0.30+
30.25
H) 4
=0.20
ij ]
= 0.154
£

& 0.10

0.05+

0.08
_ 007
5,006
& 0.067]
5 0.05
£ 0.04-
X _'
5 003

0.02-

0.011

O_

0.12+

()

381

0.004 wg/kg.

1234567 891011121314151617181920

21222324 2526 27 28 29 30 31 32333435

s5 $6 s7 s§ s9

MCs

Fig. 2 Concentrations of extracellular and intracellular MCs in Lake Erhai in September of 2013

2.3

107 cells/L

1.48 x107 cells/L
10
( 4.
MCs

39

2.27 x 107 cells/L

9.

9

107 cells/L.
10
1.33 x
2.08 x 107 cells/L
.10
26 x 10° cells/L. 9



382 J. Lake Sci. ( ) 2015 27(3)

— MC-LR == MC-RR

0.0074 1
0.7

0.006] 06
20.005- 2o
Zo.004] 2]
g EOA—_
= 0.0034 = 034
S o0 oo z ]
0.001+ 0.1
TSI 52 83 84 S5 s6 87 s8 s9 Mot & TSl s2 83 s4 55 s6 7 58 s9 M oAt #
A RHER
3 2013 10 MCs

Fig. 3 Concentrations of extracellular and intracellular MCs of Lake Erhai in October of 2013
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Fig. 4 The phytoplankton abundance of Lake Erhai in September( a) and October( b) of 2013
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