Submerged aquatic plants (or macrophytes) are important elements of freshwater lotic environments as
they occupy key interfaces in these ecosystems. Particularly, complex and fundamental physical and
biogeochemical processes occur at the plants-flow-sediment interfaces. On one side the environment
(flow and sediment characteristics) influences the growth and distribution of aquatic plants, which, in
turn, are ecosystem engineers that actively modify their habitat (for example reducing water velocity
and increasing sedimentation within plant patches). Moreover, also nutrient availability in the system
may play a key role on the plants-flow-sediment both through modification of plants traits and patch
architectural characteristics, which have been individuated as key factors governing the impact of
aquatic plants on flow and sediment dynamics.

Our research is focused on three principal questions: 1) how the nutrient availability may affect the
plant-flow-sediment interactions and induce feedbacks at the ecosystem scale by altering the plants
traits (e.g. morphology and architectural complexity) 2) how aquatic patch characteristics affect the
spatial pattern of hydrodynamics, sediment dynamics and nutrient uptake dynamics 3) how the
architectural characteristics may influence the plant fitness itself through the plant-flow-interaction and
nutrient dynamics. For this study we combined field and flume experiments.
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