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Eutrophication and Characteristies of Cyanobacteria_ Bloom in the Summer in

- F e

Guishi Reservoir ¢ 1\ ey 4
GOU Ting, MA Qian-li, WANG Zhen-xing} WANG Li, YAO Ling-ai, XU Zhen-cheng, ZHAO iue_—.rﬁi.n_}",
LIANG Rong- chang, LAN Yu Y | { { d L W g

(Souf:h Chlna In%ntutq of' Environmental g(‘len(’e% Ml <try__,($'f EnVlronmental Prote('tmn Guangzl}ou 51'0655 China)
Abstract Ldrge;SCdlt‘ cydnobd( teria bloom ouqnfred' n the summer of 2014 in the G‘u1sh1 Reservoir that is an important drmklng water
source| for Hezhou City: The dynamic change regularity, extfrnal pollution source$, qﬂd the phytdplankton community “characteristics
during the bloom weré investigated to evaluaié the eulrophication in the reseryoirfand fo present effective prevention and @ontrol
measures}” The resultsshowed that nitrogen and phosphorus concentrations increasedlyear by year; water \quality on some sites has been
out Of clags |II jof natlonal water quality standards; andsthe] main’ po}lutlon source was the agricultural non-point sources. Phytoplankton
cell densny wasAn the range of 8. 60 x 10°-5.36 x logdcells L and chlorophyll @ concentrations reached 74. 48 wg+L ™" during the
bloom. The dominantispecies was Microcystis wesenbergii whose density reached 5. 36 x 10® cells-L~". The cell density decreased over
time and’ concentrated on the surface and at the depth of 2 m underwater. The total phytoplankton cell density was strongly correlated to
total phosphorus, total nitrogen, nitrate nitrogen, and the permanganate index, and was inversely correlated to transparency. The water
in the Guishi Reservoir was not polluted by microcystic toxins. Moreover, Guishi Reservoir is in a meso-eutrophic state; therefore, the
prevention and control of the cyanobacteria bloom should focus on weather conditions and on reducing the input of nitrogen and
phosphorus to keep the nutrient levels low.

Key words : Guishi Reservoir; cyanobacteria bloom; Microcystis wesenbergii; agricultural non-point source pollution; microcystins
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Table 1 ~ Species number and proportion of phytoplankton during the bloom
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Fig. 2 Phytoplankton cell densities and proportion of each sampling site in the initial phases of the bloom
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Fig. 4 Concentration variations of microcystins in Guishi Reservoir
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Table 3 Physico-chemical parameters of water in the initial phases of the bloom

e DO T SD NH/-N  NO;y-N TN TP R IEEL  Chl-a
FHA pH . R ’ -1 -1 i -1 TLI
/mg-L /C /m /mg-L~! /mg-L"! /mg-L /mg-L /mg-L /gL
Gl 8.35 17.47 30.9 1.0 0. 035 1.70 2.07 0.02 3.1 19. 15 48.1
G2 8.68 20.76 31.2 0.8 0.184 1.92 3.00 0.04 9.5 47.63 60. 2
G3 8.58 22.56 30.2 0.7 0. 320 2. 14 4.72 0.08 13.3 74. 48 67.1
G4 8.79 23.08 31.9 1.4 0.315 1.72 2.54 0.03 5.0 18. 64 51.0
G5 8.71 22.45 31.5 1.5 0.111 1. 69 2.69 0.01 6.9 10. 58 47.5
G6 8.22 17.47 30.6 1.8 0.225 1.65 2.23 / 3.7 8. 81 42.7
G7 8.70 17.26 32.4 1.3 0.172 1.54 2.06 0.01 2.5 13.46 42.9
G8 8. 64 17.59 30.5 2.0 0. 063 1. 64 2.03 0.01 3.2 8.35 41.2
FHIE 8.58 19. 83 31.2 1.3 0.18 1.75 2.67 0.03 5.9 25. 14 50. 1
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Fig. 5 Spatio-temporal distribution of TN and TP at G1 and G3
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Table 4  Distribution of pollution sources in Guishi Reservoir

ep — HECR/t-a ! — SO R — AT /t-a! —
WA TG 42.29 4.69 0.2~0.3 1.90 0.21
AHS A 209. 47 23.27 0.1~0.2 27.23 3.03
FRLFE A 602. 50 105. 70 0.2~0.4 144. 60 25.37
Ak TR 97. 68 11.03 0.1~0.3 23. 44 2.65
Tl y5 % 11.34 0.39 1.00 11.34 0.39
NS 963. 28 145. 08 208. 51 31.65
2.4 VRUFEESE AT AR B A R 1 AKX N E TG Yttt — 20 g B 2 380 K 2 & A
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Fig. 6 Dendrogram of sampling points in Guishi Reservoir
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Table 5 Pearson correlation of phytoplankton data and environmental factors in Guishi Reservoir

pH DO T SD NH; -N  NO; -N TN TP FERRRERAEE MU WM
pH 1
DO 0. 569 1
T 0.556  0.068 1
SD -0.114 -0.388  0.014 1
NH; 0.198  0.592  0.039 -0.297 1
NO; 0.071 0.600 -0.529 -0.725* 0.512 1
TN 0.156  0.663 -0.418 -0.651 0. 621 0.942* 1
TP 0.228  0.601 -0.349 —0.779* 0.573  0.945" 0.926* 1
TR PR R FR 4L 0.223 0.712* -0.389 -0.675 0.533 0.954*  0.959* 0.883* 1
TN 0.184  0.556 —0.348 —0.798* 0.562  0.959* (.894** 0.940* 0.925** 1
i 0.205  0.567 -0.339 -0.775* 0.584  0.955* 0.899* 0.936" 0.931* 0.999* 1

1)« FREBEMEK, P<0.05; = = F/RMEFEME, P<0.01
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