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Spatio-temporal distribution and driving factors of phytoplankton biomass in Lake Yang-
zong under the background of arsenic pollution treatment”
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Shuaiying, Kong Lingyang & Chen Guangjie

( Yunnan Key Laboratory of Plateau Geographical Processes and Environmental Change, Faculty of Geography, Yunnan Nor-
mal University, Kunming 650500, P.R.China)

Abstract: Arsenic contamination has become an important environmental issue of some water bodies in China under the background
of economic development and basin exploitation. However, limited attention has been paid to the effects of arsenic pollution preven-
tion and ecological restoration. Phytoplankton is the key primary producer in lake ecosystems. Arsenic can directly affect the phyto-
plankton growth, species succession and primary productivity, and has become a sensitive indicator of arsenic pollution and its eco-
logical effects. Lake Yangzong has a long history of arsenic pollution and subsequent remediation efforts. We conducted a seasonal
survey on phytoplankton and environmental factors of Lake Yangzong covering the south, central and north parts of the lake from
2015 to 2019. The survey data were used to identify the spatio-temporal pattern and driving factors of phytoplankton biomass, and
to evaluate the mechanism of phytoplankton biomass changes and effect of eco-restoration under arsenic pollution and treatment. The

results showed that the phytoplankton was mainly composed of Cyanophyta. The phytoplankton biomass was in a range of 0.7-30.4
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mg/L, with the lowest value in 2016 ( (3.0£1.8) mg/L) and the highest value in 2017 ( (10.5+£8.9) mg/L). The phytoplankton
biomass showed significant seasonal variations, but did not show significant spatial difference. The correlation analysis showed that
the phytoplankton biomass had a significantly negative correlation with arsenic concentration and transparency, but had a signifi-
cantly positive correlation with water temperature and pH. The multivariable linear regression model further showed that temperature
and arsenic were the key environmental factors in driving the change of phytoplankton biomass. Thus, the arsenic residues in water
body still inhibit phytoplankton growth after remediation in heavy metal polluted lakes, indicating that heavy metal pollutants may
have long-term effects due to sediment release and enduring ecotoxicological impacts.
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Fig.1 Sampling sites of Lake Yangzong
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Fig.2 Variation characteristics of phytoplankton biomass in Lake Yangzong
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Fig.3 Variation characteristics of environmental factors in Lake Yangzong
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Tab.1 Pearson correlation analysis of phytoplankton biomass and environmental factors in Lake Yangzong
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Fig.4 Scatter diagram of environmental factors and phytoplankton biomass in Lake Yangzong
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Tab.2 Multiple linear regression analysis of phytoplankton biomass and environmental factors in Lake Yangzong

LD mIEp:pE R? F
B 0.54 ** WT-0.41 ** As+0.19 % TN 0.48 19.28
WEAEY R 0.63 ** WT-0.34 ** As+0.33 *** TN 0.54 18.23

$ /R 0.05<P<0.1,
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