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Abstract: Microcystins (MC) produced by cyanobacteria resulted from cyanobacterial blooms caused by abundant nutrients and
favorable conditions for cyanobacterial growth. Only a few papers on the relationships between MC concentrations and the N and P
concentrations in natural waterbodies were reported. An indirect effect of total phosphorous (TP) on MC concentration through in-
fluencing cyanobacteria biomass or the size of MC — producing cyanobacteria was proposed. However, the information and field ev-
idences were very limited and inadequate. Lake Lianhuahu (30°33'N, 114°16'E) is a small shallow lake with a gate connected to the
Yangtze River in the subtropical Wuhan City, China, with the surface area about 0. 02 km* and an average depth of 1. 2m. Tt has been
seriously eutrophicated due to sewage input, and has experienced toxic cyanobacteria bloom regularly in the warm season each year.

The temporal dynamic of microcystin and environment conditions was described during the disappearance of the bloom, and the in-
fluence of environment conditions on MC level was discussed in the study. Based on our data, MC — LR was the main kind of MC and
MC - RR presented only at the end of the bloom in Lake Lianhuahu. The data confirmed the remarkable release of MC at the end of
cyanobacteria bloom, and high extra — MC lasted for several days in Lake Lianhuahu. Significant linear relationships ( P <0. 05)
were observed between nutrient conditions (Ammonia, TP and N/P ratio) and intra — MC. The stepwise multiple regression was used
to determine the more important influencing factors on MC level, and the regression equation was: MC =13. 62 +5.77 x NHs —

0.48 x TN/TP (R =0.93, F=21.0), confirming that these nutrient elements were related to MC produce more than other factors
in Lake Lianhuahu.
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Table 1 Physical and chemical parameters in Lake Lianhuahu

PAEAE b ¥l SD M EBOKE

K (c) 22.6 3.3 16 29

pH i1 7.9 0.7 6.9 9.3

W /mg - L 10.3 4.1 5.4 20

B /em 30.5 6.3 22 42
BA/mg - L 5.56 0.7 4.26 6.92
REAER /mg - L 2.37 0.73 1.34 4.03
HRER A /mg - L' 0.54 0.14 0.29 0.79
iR /mg - L 0.38 0. 64 0.02 0.63
WA A /mg - L-' 0.011 0.01 0. 001 0.03
B /mg - L 0.23 0.07 0.14 0.43
REIER /mg - L™'0.046 0. 027 0.003 0.09
WA /mg » L7 0.02 0.015 0. 008 0. 057
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Figure 1 ~ Changes of Chl. a and SD in Lake Lianhuahu
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Figure 2 Changes of intra — MC and extra — MC concentrations in

Lake Lianhuahu
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Table 2 Correlation between MC concentration and environmental factors in Lake Lianhuahu

MC

Chl. a WwT SD pH DO TN TDN NOs NH. NO2 TP TDP PO, N/P
MC 1.00
Chl.a  0.11 1.00
WT 0.07 0.17 1.00
SD -0.13 -0.50 -0.39 1.00
pH 0.09 0.29 0.80" -0.76" 1.00
DO -0.17 0.26 0.72° -0.48 0.88" 1.00
TN 0.02 0.01 -0.05 -0.61 0.26 0.05 1.00
TDN -0.14 -0.24 -0.78° 0.71" -0.73" -0.47 -0.38 1.00
NOs 0.08 0.06 -0.51 0. 60 -0.51 -0.20 -0.41 0.85" 1.00
NH. 0.83* -0.15 -0.17 0.31 -0.26 -0.39 -0.14 0.23 0.40 1.00
NO- -0.09 0.04 0.06 -0.13  0.21 0.38 0.14 0.13 0.36 -0.11 1.00
TP 0.74* -0.03 0.18 -0.48 0.34 -0.01 0.59 -0.37 -0.25 0.50 0. 04 1.00
TDP 0.36 -0.15 0.18 -0.32 0.45 0.34 0.44 -0.03 0.08 0.23 0.44 0.73" 1.00
PO+ -0.26 0.08 -0.06 =-0.31 0.06 0.04 0.64° -0.05 0.02 -0.23 0.65" 0.21 0.36 1.00
N/P -0.76" -0.02 -0.23 0.43 -0.39 -0.07 -0.38 0.26 0.13 -0.49 -0.08 -0.95" -0.80" -0.09 1.00

H:x A P <0.05 BEME(n=10),
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Figure 3 Relationship between intra — MC and total phosphorus, N/P ratio and ammonia
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Table 3 Cumulated variance and eigenvalues of MC and environmental factors for the first two components of PCA

Intra - MC Extra - MC Chl.a  WT SD pH DO TN

TDN  NOs

b LTk

NH{ NO» TP T™OP POi" N

/%
1 -0.26 -0.69 -0.19 -0.69 0.82° -0.89° -0.65 -0.57 0.78 0.59 0.14 -0.21 -0.67 -0.63 -0.26 0.65 35.14
2 -0.81" 0.07 0.20 0.34 -0.15 0.27 0.46 -0.15 -0.31 -0.38 -0.87" -0.02 -0.71" -0.53 -0.01 0.72° 56.63
e« A P <0.05 BHEMIE(N=10)
L.of \ SO FAEAEG, 36 T DT R« — T, S 2 A 0 R B T
g s eItk 5 R R Y L T/ e 40 P BB REAR ARG 1,
L.:‘. 0 OE Fromme'""! 1084 238 3 8 R A /KB AR B T 32540 it
& FOBET KRR 55— 7 T, SRR e [ Ak e
00 B GBI ANE MR A, U LA IR A7 11 26 S 2
Jon T e, — A e T 2 B RE TR R R AU 7T 76
ZEL:35. 14% F AR KPR SRR BIBR 12, T KA P
57 AR IR S ), LUK i A
5[ FH, AT il A W ML 75 3% 5 S Y R P PR R T
g il FUAL
290 EHEAE WA OIS P, S SRS MC -
2y LR, TiAHK H MC - RR, Poon! ™) 13445 18 3 {01
it WL, XIER T MC - RR 7£ HAAK AT HL MC - LR

-76-5-4-3-2-10 12 34 56
[KZ51:35. 14%

B4 EHT AT EENERSTHE

Figure 4 Variables and samples on the first two components of PCA
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