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Characteristics and preliminary regulating factors of cyanobacterial bloom in Xiangxi Bay
of the Three Gorges Reservoir
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Abstract. A large-scale cyanobacterial bloom was observed for the first time in Xiangxi Bay in summer 2008, which lasted from
early June to late July dominated by the species of Anabaena sp. , Microcystis aeruginosa and Microcystis wesenbergii. The cell a-
bundance and relative abundance is up to 3. 82 x 10% cells/I. and 90% , respectively, during the peak. Controlled by nutrients,
temperature and water column stability, cyanobacterial bloom in the TGR was most likely to occur in June and July. In the May of
2008, the ratio of N: P was 6.2, while 18. 6 in the May of 2007. As reported, the lower N : P ratio ( <8) in the bay is beneficial
to the recruitment of cyanobacteria, providing a seed resource for Microcystis to proliferate under appropriate conditions. In addi-
tion, the solar irradiance from May to July, 2008, was significantly higher than that in 2007, which may be one of the causes of cy-
anobacterial bloom in 2008. We supposed that on the basis of adequate nutrients, elevated water temperature and high water col-
umn stability, the low N : P ratio and high irradiance was inducible for the Microcystis recruitment, which maybe the major factors
that brought about the cyanobacterial bloom.
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Fig. 1 Location of sampling sites in Xiangxi Bay
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Fig.2 Variation of cyanobacterial cell abundance during the bloom
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Fig. 3 The dynamics of phytoplankton during cyanobacterial bloom
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Fig. 4 Variation of chlorophyll-a concentration during the cyanobacterial bloom period
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Fig. 5 Temporal dynamics of water level from May to July, 2008 ( Maoping Station )
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Tab. 1 Physicochemical parameters of water in Xiangxi Bay

2008 4F 2007 4
LS

54 6 A 7H 5H 6 /] 7H
PO} -P/(mg/L)  0.03+0.04  0.05+0.04  0.06+0.06 0.13+0.08 0.06+0.02  0.04 +0.012
NO; -N/(mg/L)  1.23 +0.31 1.14 £0.23 1.22£0.36 1.48 £0.15 1.48 +0.15 1.25£0.36
NH; -N/(mg/L)  0.15%0.03  0.13+0.05  0.08+0.04  0.08+0.03 0.04£0.03  0.05£0.01
TN : TP 6.2 +4.3 13.13.5 20.9 6.9 18.6 9.6  10.3 6.1 20.9 +12.5
TN/ (mg/L) 1.61 £0.82 1.71 £0.49 1.42 £0.39 1.88+£0.19 1.16 +0.64 1.32 £0.43
TP/ (mg/L) 0.21£0.09  0.18+0.08  0.14 £0.11 0.19+0.13 0.330.27  0.26+0.36
SD/m 1.25 £0.35 1.17 £0.73 1.52+0.28  0.75+0.23 0.62%0.39  0.67=0.21

pH 8.50£0.08  8.39+0.76  8.58+0.23  8.13+0.38 7.52x0.17  7.35£0.17

DO/ (mg/L) 8.34+1.15  9.36+1.27  9.00+1.79 11.29+1.80 5.49+0.55  4.96 +0.67
WT/C 24.25+0.85 24.60+0.26 27.78 £2.45  22.1%2.8  21.5%3.5 23.1£2.2
Chl. a/( pg/L) 9.98£5.18 21.15+13.54 11.58 +8.69 21.52+12.95 1.56=1.12  7.61 £6.38
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Fig. 6 Comparison of photic depth from May to July in 2008 with that in 2007 in Xiangxi Bay
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Tab.2 CCA analysis for environmental variables and species

o dh2 o E3 0 W4 AORREIMER T 2 A8 LR TR AT, W
A 0.739 0.193 0.050 0.007 HILBEHLHL Stahl-Delbanco % {5
TR —hEA X 2 Rk 0.980 0.806 0.822 0.677 Krankesjon 95T R B, N« P ARA ] T
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