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Effect of Light and Temperature on Growth Kinetics of Anabaena flosaquae

Under Phosphorus Limitation

YIN Zhi-kun', LI Zhe’" , WANG Sheng', GUO Jin-song®, XIAO Yan®, LIU Jing', ZHANG Ping'
(1. College of Urban Construction & Environmental Engineering, Chongqing University, Chongqing 400045, China; 2. Chongqing
Institute of Green and Intelligent Technology, Chinese Academy of Sciences, Chongqing 400714, China)

Abstract: Phosphorus, light and temperature are the key environmental factors leading to algae growth. But the effects of interaction
between light and temperature on the growth of Anabaena flosaquae under phosphorus limitation were not well documented in literature.
Anabaena flosaquae was selected for the study and lab-scale experiment and simulation were carried out. The results showed that the
optimal temperature of Anabaena flosaquae was 20°C under phosphorus limitation when the light intensity was constant, and the optimal
light intensity (illuminance) of Anabaena flosaquae was 3 000 Ix under phosphorus limitation when the temperature was constant.
Based on model fitting and parameter calibration, the optimal temperature and light intensity of Anabaena flosaquae were 21. 03°C =
1.55°C and 2 675. 12 Ix £262.93 Ix, respectively. These data were close to the actual water environmental condition at the end of
spring. Results of this study will provide important foundation for prediction of Anabaena blooms.
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Table 1 ~ Experimental design of environment variables
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Fig. 1  Variation of biomass of Anabaena flosaquae

at different temperatures
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Fig. 2 Variation of biomass of Anabaena flosaquae

at different light intensity
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Fig. 3 Comparison of the average growth rate of

Anabaena flosaquae at different temperatures
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Fig. 4 Comparison of the average growth rate of

Anabaena flosaquae at different light intensity
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Table 2 Fitting parameters of the photo-thermal model
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Fig. 5 Nonlinear fitting of the photo-thermal

model of Anabaena flosaquae
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