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Dynamic changes of microcystins and phytoplankton during the cyanobacterial bloom in
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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 toxin-produ-
cing cyanobacteria have impacts on the concentrations of microcystins in the bay.

Keywords: Lake Erhai; cyanobacterial bloom; microcystins; phytoplankton

« WOKAEDSEYHEAE K E LR ETH (2014FBZ02 ) il ZK AT Yo i 5 1R A 5K % 55 (20122X07105-
004) LAV, 2014 — 06 — 24 IR ;2014 — 10 — 09 IS TS, 242 (1991 ~ ) 42 , i -1-HF58 /E: ; F-mail : srfeug@ 163.
com.

wx  IMAFEVEF ; E-mail ; chenjun@ ihb. ac. cn.



K RF 2013 FF R A R f e B A A AL 2 A5 AL 379

TR A 75 9 4 KB, 2 25 R A 5 RN, it [ A SR P 44 AR U P BV . B 4 22
PR H AR50, 5 R AL R B g DABUE fa I (Anabaena sporoides ) Ay A1t $ 1) i 5 7K 4 1
1996 4 9 JJ FEJER B YR IR Az LK, B547 B B 2 00 S M A AR A WS A (i s, R TR
KA R A KA 80% A 75, K AR ot TR v = 2 1 4 95 38 R Bl L I AR R A R W, T Al 3
# (microcystins, MCs) J& oA fie ) AR MR 2 —. MCs ELAT JHFIE 25 0 0 bR R 1 A & AN (S0
IR A A T AR A L T R s TR K R R (1 ) A AR T L MCs A3z, B
ARGE (ALK IR KA R PR RE A Bt 2588 AT BT R W, o Bl g 5% P SO
8 R T E S OK P MCs 95 A5 561 R, MCs S AT AR AR /K 22 4 3 100 ™ S A9 B, K A
MCs B 5 H 2 77 SR 2 3 AR W DG A9 [ B HR 9 11 D DR BT = 28 A K 5 M ] [T A 2 DR OR /I /1 9
AR T 2R T JH 96 A W R ) A2 K T B K A MCs 54t (0 IR A BIF S0 40 - 0 B = 9 T R ) 4 o i
BTV AT S IR K AR SR L [ VR 22 W08 TP SR K AR I IR IR K R A S IR S5 T RE. T
Ak T SR AW X — SR 0T U A ) 14 2 % T K B A B e I R, LV R AL A o R R
FEEW R KR MCs 5 5. P, FRAT7E UG K e 5% R B T R 9 ) 6F 42 i8] 43 ANkl
BLAE 9 DK IR I MCs & 7 U7 AR 0 Bl 26 15 2 2 DL B A 2 T AR 45 A 1) 3 A8 A8 A kAT 1 I,
TE 10 3 FH-UCH i 0 7K U5 M R AT BRI 981 5, LAS) A 30965 1) T 78 9 A BRI D5 A 222 4 () Rt 46 412 43 il
s

1 MRS HE

1.1 R BEMEREE

REERTE] A 2013 49 HAT10 H. 9 H
03 FEW I A AT B 43 A SRAE S
RAE KL 20 (1 ~20), RIWIRAE S 1S A
(21 ~35) K UEHLRAE AL 9 A~ (sl ~s9) , K
KRS 89 5 RWIRAE S 35 A, WO A
By oK M (¥ MCs U 5 Ji5 & 3R, TH-IAE 7K A
MCs & & SRR AL, Btk 10 7 4 1y R BE
FORTHKIRH R AE L, R T 9 7K il K
FE, I B2 T g AR AL AR R 3 AR AL
LA 12 ARAES (B ).
1.2 kEFERESELIERUE

B RAIRCOR K 28 R 3R 2 OKE
LT 0~0.5 m) HEFURZE (R B LL O ~
0.5 m) IRG/KHFE, B B 12 W 5246 % A7 % I
FEARI T E . A8 23 BRALHE bR F U370
FEJTR. KR pH K (DO) S AT
FHYSI 545 Wi 2 48 6600 ( YSI Incorporat-
ed, Yellow Springs, OH, USA) &, &0
(SD) AR BEREDNE . ez I, e A
(TN) B FER (TDN) AR (NOy -N) |
SR (NHY -N) RS A (NO; -N) | S
(TP) EVAEYESE (TDP) MR (PO, -P) |
M43 a(Chl. a) %, M7 )7 2 MO 9 ]
1.3 RIS P& 1 IR A

FTF SRR S5 K RE (1 L) F AL Fig. 1 Distribution of sampling sites in Lake Erhai




380 J. Lake Sci. (#:64F) ,2015,27(3)

e A T I . RS IS R S UTE 48 b YRR SO ml. BRATAE R O S
J&, 0.1 ml BTN (0. 1 ml, 20 mm x 20 mm) o, FGBEAE 400 A5 ROR AT 2EAT 48 Fi Bk, i
TR E S ISR 11 ].
1.4 EEEINENS S

1 LR G 7K 2 A 20 d B 2T 4EJE M ( Whatman GF/C, UK) 5 38 Ji5 73 4 IR 8 RSS9 38 7 , g e b
F1A BE 200 D 3000 2 i P B 3R (imtracellular MCs ), JEVOH] T % 05 K (extracellular MCs ). 3R] 30 ml
HIEE(75%) 483X, £ 4°C R PR3 3 h(200 #/min) , FF LRI 3 U, 155 A ] R 38 Uk B30 AL (Jouan
KR22i, France) &> 30 min(4°C,15000 #%/min) , 73 3748 B £ B TOKFRRE 6 1. SO B iy b
TEWRAR ] Co FEARAE R (0.5 @) WA, W BRI AR BURE ] 10 ml Y (100% , 43 BT 4) Al 10 ml 2 B 7K
ALY, 336 1T 20 ml HIEE(100% , 4347 40) YeM A< BURE i i) MCs. 0 28 Jie e 28 A2 A28 T JS A5 B Ay 11
W 100 pl L8 FRIEMIFEZ, )i H LC-MS( Thermo Electron Corporation, USA) #£47 MCs 19 & 14 F1
E TN GE , HAARTT A S WOCHR[ 13 ]

SRAE AR AR KR T R LT W HAE T MK 5, 28 38 43 S R BG RHRIZR SR 4. B T AT G
TR 1% K O ARE A I T 15 W i MCs 15 iR i U SR 85 R Ak U1K Ak 36 15 1 2 R 5
TIRATHY . K C AT 0] 52 06 2 A ), o AT IE i LB LY RS TP B MCs 5 i, 275 Wang
Ay AT
2 HiRER
2.1 BUBSH S

BESEIMIIRIS 00 R FE 6 pH J5 T 8.5, H60 RoBEACRE R 9. AHRAE 23°C A R 5RO

SREE AN, KRBT 5 m, B 1.3 m 245, W4 TN 444 0. 71 mg/L, TP 4745 0. 031 mg/L,
Chl. a 3 0.02 mg/L, i HAAHT 9 H,10 H 1Y DO BB EAL(F1).

# 1 {Hiff 2013 4 910 A FAL A
Tab. 1 Physical and chemical parameters of Lake Erhai in September and October of 2013

KR/ C JKIH/m BHIE/m DO/ (mg/L) pH Chl. a/( pg/L)
9 H i 23.41 5.89 1.17 13.78 8.92 18.05
9 A Kb 22.76 11.50 1.24 11.58 8.80 20.94
9 H KL 22.44 7.02 1.36 12.43 8.69 21.89
10 A SRrE 19.90 8.97 1.46 9.08 8.56 35.34
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Fig. 2 Concentrations of extracellular and intracellular MCs in Lake Erhai in September of 2013
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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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