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Abstract; The mechanism of the decline of aquatic macrophytes in eutrophic waters has recently become a central and growing in-
terest to aquatic ecologists. Here, we described the biomechanical properties of aquatic macrophytes, their responses to eutrophica-
tion and their possible contribution to the decline caused by eutrophication. Different from most terrestrial plants, the biomechanical
properties of aquatic macrophytes mainly included the tensile properties of stems/leaves/petioles ( the bending properties of stems/
petioles for emergent macrophytes) and root anchorage strength. Three vital factors of eutrophication, the fertile sediment, higher
concentrations of nitrogen and phosphorus in water-column and limited light availability, had significantly negative and species-spe-
cific influences on the biomechanical properties of aquatic macrophytes. Additionally, there were strong relationships between the
biomechanical properties and the other aspects, which were also significantly affected on, such as plant growth, morphology, bio-
mass allocation, anatomic structure and metabolism, as well as collaboration between these factors during their response to the eu-
trophication. What’s more, the mechanical damages interrupted the life progress because of a vital reduce in resource acquisition for

parent plants and a relative low spreading and colonize ability for all fragments, resulting in a low fitness. Numerous field investiga-
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tions and laboratory experiments can imply that the changed biomechanical properties do play a key role in the decline of aquatic
macrophytes during the progress of eutrophication. As the multiple interactions among the environmental factors existed in natural
waters, most studies only focused on the effects of the three vital factors resulted from eutrophication on the biomechanical proper-
ties of aquatic macrophytes. Therefore, further and systematical studies should be conducted on the plant biomechanical properties
responding to multiply factors ( dissolved oxygen, algal toxins and herbivores) because these factors also have significant effects
during eutrophication. Thus the biomechanical mechanism for the decline of aquatic macrophytes in eutrophic waters can be well re-
vealed.

Keywords : Aquatic macrophytes; biomechanics; eutrophication; the decline mechanism
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Fig.1 Schematic overview of the main environmental forces, mechanical forms (thin arrows) and
main forces (thick arrows) acting on a sessile plant in aquatic and terrestrial environment

as well as the main biomechanical properties of plants
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root anchorage strength, and the biomechanical indices of stems/leaves/petioles varies
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