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Abstract: [Objective] This study aims to investigate the allelopathic and potential algal inhibition mechanism
of submerged Rotala rotundifolia, so as to provide a theoretical basis for the application of R. rotundifolia in
algal bloom control engineering. [Method] Taking Microcystis aeruginosa as the representative algal species,
the algal inhibition ability of water, ethanol and petroleum ether extracts of the plant was investigated using
ultrasound-assisted solvent extraction technique. The inhibition effects of R. rotundifolia and six common
submerged plants on M. aeruginosa were compared from the perspectives of chlorophyll a (Chl a) content,
maximum photochemical efficiency (F,/F,,) and superoxide dismutase (SOD) activity. [Result] The algae

inhibition ability of the three solvent extracts of R. rotundifolia in descending order was petroleum ether,
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ethanol, and water. The petroleum ether extract exhibited a significant inhibitory effect on M. aeruginosa
(P<<0.05) with an inhibition rate up to 99.9%. Quantitative analysis showed that the petroleum ether extract of
R. rotundifolia presented low concentration promotion and high concentration inhibition, with a minimum
median effect concentration (ECs,) of 11.56 g-L™' (day 5). The contents of Chl a in R. rotundifolia and
Myriophyllum spicatum treatments were significantly lower than those in other treatments (P<<0.05, day 1). The
F,/F,, of all plant treatments were significantly lower than that of the control (P<<0.05). The SOD activities of
R. rotundifolia and Cabomba caroliniana were 1.48 and 1.53 times higher than those of the control,
respectively, while the SOD activity of Myriophyllum spicatum decreased significantly (P<< 0.05). The
treatments of Vallisneria natans, Ceratophyllum demersum, Elodea nuttallii, and Hydrilla verticillata showed
no significant difference from the control. [Conclusion] The petroleum ether extract of R. rotundifolia has a
strong inhibitory effect on algal. It can reduce the Chl a content in Microcystis aeruginosa cells, decrease
photosynthetic efficiency, and intensify the oxidative damage. It has strong application potential in the
prevention and control of Microcystis algal blooms. [Ch, 5 fig. 1 tab. 35 ref.]
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Figure 1 Inhibition rates of three solvent extracts from R. rotundifolia on M. aeruginosa
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