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Effect of concentrations of phosphorus and nitrogen on the dominance of cyanobacteria
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Abstract: Six lakes (rivers) in Nanjing, Jiangsu Province, with different nutrient levels, were investigated for the phytoplankton
community and dominant species. They were Qingxi River, Hucheng River, Xuanwu Lake, Yueya Lake, Pipa Lake and Qianhu
Lake. At the same time, algae growth potential tests ( AGP tests) were conducted to examine the growth and competition character-
istics of Microcystis aeruginosa and Scenedesmus obliquus in different water bodies. Field investigation found that water bodies with
different nitrogen (N) and phosphorus (P) concentration have different dominant species. According to nutrient level of water
bodies, Chlorophyta, Cyanophyta, Bacillariophyta and Cryptophyta appeared in sequence as dominant species. When cultured with
a single algae species, M. aeruginosa grew better in water bodies collected from Qingxi River, Hucheng River and Xuanwu Lake;
while S. obliquus only showed a large maximal cell density when cultured in water with high nutrient levels collected from Qingxi
River and Hucheng River. It indicated that N and P demand of S. obliquus may be higher than that of M. aeruginosa. When cul-
tured with multi-species, S. obliquus dominated in water body of Qingxi River, and M. aeruginosa dominated in water body of Xu-
anwu Lake. But the algae could not grow in other water bodies. It indicated that cyanobacteria will not be dominant phytoplankton in

waters with too high or too low N and P concentrations. N and P enrichment experiments were conducted using water from Xuanwu
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Lake, Hucheng River, Yueya Lake and Qianhu Lake, whitch had low N and P levels. The concentrations of N and P would influ-
ence the growth of algae, while the concentrations increased, the risk of blooms would increase. Through field investigation and
AGP text to explore the relationship between the formation of cyanobacteria and the level of nutrient in water, which provided a sci-
entific basis for revealing the cyanobacteria bloom is the product of eutrophication lake to a certain stage. It is difficult to produce
cyanobacteria bloom with too low or too high N and P concentrations.

Keywords : Phytoplankton; dominate algae species; cyanobacteria; algae growth potential tests; nutrient limination
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Tab.1 Water quality of various water bodies

Kk WT/ oH EC/ Sp/ DOC/ TN/ NH;-N/ NO;-N/ TP/ SRP/
< (mS/cm) m (mg/L)  (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
IR 28.50 7.70 0.59 0.35 8.38 17.00 9.27 0.88 1.29 1.05
Eiaki 0 30.40 8.90 0.48 0.24 7.35 5.23 3.49 1.92 0.41 0.24
Z 30.00 8.70 0.24 0.37 4.04 1.51 0.53 0.78 0.07 0.05
A 29.80 8.60 0.34 0.54 15.48 1.08 0.33 0.73 0.02 0.01
EEEEW 32.50 9.50 0.33 0.30 18.94 0.74 0.00 0.57 0.04 0.03
HiT 31.70 8.70 0.30 1.00 5.75 0.29 0.00 0.29 0.02 0.02
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V51 ( Merismopedia spp. ) 5 1 %85 577K - e IR B AT I 0] LA B 38 11 49 84 B 3 ( Chroomonas spp. ) SAHE 3 F.

2 AT [ SRR R A SRl

Tab.2 Phytoplankton dominant species in different water bodies

A H TR HE O e ZRE AT BEW M
Wi #0] Cyanophyta BEBE  Microcystis spp. + +
225 Aphanizomenon spp. +
{0 3R 5 Chroococcus spp. +
EFEE Merismopedia spp.
£g 317 Chlorophyta g3 Qocystis spp. +
fiE#E0] Bacillariophyta ~ /NAA@E Cyclotella spp. + +
&3] Cryptophyta W e Chroomonas spp. +

+3N H B
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Fig.1 Maximal cell densities of Microcystis aeruginosa (a) and Scenedesmces obliquus (b)
in different water bodies with unialgal cultures
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Fig.3 Growth curve of Microcystis aeruginosa (a) and Scenedesmces obliquus (b)

with high concentrations of nitrogen and phosphorus
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