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the MDA content of Microcystis aeruginosa at different
densities of Limnodrilus hoffmeisteri
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Effect of different density of Limnodrilus hoffmeisteri on allelopathic
Myriophyllum spicatum inhibition
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Abstract The release of allelopathic substances by submerged plants to inhibit the growth of cyanobacteria in
waterbody is a highly ecological safety method. Myriophyllum spicatum has been proved to have an algal
inhibiting effect. In this study, Limnodrilus hoffmeisteri, Myriophyllum spicatum and Microcystis aeruginosa
(FACHB-524) were chosen as the main research objects from the perspective that external biological effects
might affect the algal inhibiting effect of submerged plants. High, medium, and low densities of Limnodrilus
hoffmeisteri and Myriophyllum spicatum were cocultured, and control 1 (zero density group without the addition
of Limnodrilus hoffmeisteri) and control 2 (control group) with distilled water instead of planting water were set
up in the experments. The algal inhibiting effect of Myriophyllum spicatum planting water was determined. The
variations of density, SOD activity, MDA content and chlorophyll a content of Microcystis aeruginosa in each
group were measured for comparative analysis. The results showed that the algal inhibiting effect of the
treatment group was significantly higher than that of the control group. The promoting effect of the Limnodrilus
hoffmeisteri'on the Myriophyllum spicatum was related to the density of the Limnodrilus hoffmeisteri, and there
was an optimal density of the allelopathic algal inhibiting effect of the Limnodrilus hoffimeisteri on the
Myriophyllum spicatum. The allelopathy of Myriophyllum spicatum was enhanced by the presence of different
densities (low, medium and high) of Limnodrilus hoffmeisteri. of which the medium density group had the most
significant inhibiting effect with the highest algal inhibiting rate of 62.22%. The content of chlorophyll a
decreased in all treatment groups, and the medium density group was the most one. The analysis of
physiological indexes of algal cells showed that SOD activity increased firstly and then decreased, and MDA
content continued to increase in the treatment group. The excessive accumulation of reactive oxygen species
caused by allelopathic substances might be the direct cause of algal cell death.

Keywords Limnodrilus  hoffmeisteri; Myriophyllum spicatum; coculture; Microcystis aeruginosa;
allelopathic algal inhibiting effect
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