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Single invaders often substantially alter ecosystems, but the potential impacts by multiple invaders remain
understudied. The golden apple snail (Pomacea canaliculata) and the red swamp crayfish (Procambarus clarkii) are
two widespread coinvaders. To test the effects of co-occurrence of the two species on a clear-water macrophyte state,
we performed a 20-day experiment in 16 mesocosms (4 contained only two snails, 4 contained only two crayfishes, 4
contained two snails and two crayfishes, and 4 controls). Comparing with the control, the leaf length, number, and
biomass of Vallisneria denseserrulata had decreased in the snail-only and crayfish-only treatments. In the crayfish-only
treatment, total nitrogen, total phosphorus and total suspended solids had increased compared with the control, while
they did not differ between the snail-only and the control treatment. Nutrients and turbidity concentrations did not differ
between the snail + crayfish and the crayfish-only treatment, and plant biomass did not differ between the snail + 
crayfish and the snail-only treatment. These findings suggest that golden apple snails mainly affected the lake

ecosystem by plant grazing, while red swamp crayfishes disturbed the sediment by increasing nutrients in the water and through resuspension.
These snail and crayfish together had mainly additive effects on macrophyte and the physico-chemical variables studied.
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