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Strategies of Ceratophyllum demersum to govern algal phosphorus-acquisition and
algal proliferation

MA Xiaohang, DAI Yanran, WU Juan, LI Zhu, CUI Naxin, ZHONG Fei & CHENG Shuiping *
( Key Laboratory of Yangtze River Water Environment, Tongji University, Ministry of Education, Shanghai 200092, P.R.Chi-

na)

Abstract: Phosphorus acquisition by algae and the algal growth inhibition governed by submerged macrophytes have been long-term
observed, but the general underlying mechanism is not clear. Here, we assembled mesocosms and subjected them to two treatment
regimes, one planted with Ceratophyllum demersum and the other unplanted control, to address the causal mechanisms. The results
showed that the average concentration of total phosphorus, total dissolved phosphorus and soluble reactive phosphorus in the un-
planted control were significantly higher (about 4 folds) than those in system with macrophyte control, but all their observed values
changed with time following S-shaped Logistic curves. Additionally, significantly higher values of algal density, quantum yield, to-
tal alkaline phosphatase (APA) and bacterial APA were also detected in the control. And the algal alkaline phosphatase, as the
predominant component accounted for up to 44.7% of the total APA | was significantly higher than that of bacterial APA. Structural
equation modeling indicated that significant positive influence on total APA only occurred in the unplanted control, and C. demer-
sum growth had a significant decoupling effect on the relationship between different forms of phosphorus and APA, algal density,
bacteria dynamic and quantum yield. These results suggested that submerged macrophytes have different tactics to govern algal pro-
liferation.
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Fig.1 Temporal changes of TP, TDP and SRP concentrations in overlying water in different systems
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Fig.2 Temporal changes of DOP and PP concentrations in overlying water in different systems
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Fig.3 Phytoplankton density and quantum yield in different systems
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Fig.4 Temporal changes of bacterial density in overlying water in different systems
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Fig.6 SEM of the relationship between target variables
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