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Direct and indirect effects of snail herbivory on
Spirodela polyrhiza in a two-year outdoor

experiment
martedì 29 settembre 2026 17:55 (20)

Predicting the outcome of species interactions in complex communities requires separating the direct effects
that organisms have on each other from those that function indirectly through their influence on other com-
munity members and the environment. We performed a two-year outdoor experiment with 14 mesocosms
containing the giant duckweed, Spirodela polyrhiza, in the presence or absence of its aquatic snail herbivore,
Lymnaea stagnalis. We analyzed the snail effects on the aquatic community and the evolutionary conse-
quences for the duckweed. The direct and indirect effects of snails turned out to be often antagonistic. In
the first year, snail herbivory reduced the duckweed abundance by direct grazing but also promoted duck-
weed growth indirectly by reducing algae competition and increasing phosphate availability, thereby shifting
plant traits and genotype frequencies. In the second year, the ponds experienced an algae bloom and strong
phosphate depletion which abolished and reversed various effects and trait-fitness associations observed in
the previous year. Over the two years, the direct effects were observed to be stronger but fluctuating, while
the indirect effects were weaker but more consistent. The results highlight the need for multiple season ex-
periments with complex communities to understand the forces in species interactions that drive evolution.
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