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Abstract

Cost-effective treatment strategies are needed to
degrade pesticides in agricultural drainage systems.
Woodchip denitrification bioreactors are a best
management practice (BMP) for nitrogen removal
from agricultural tile drainage. We assessed the
potential for pesticide removal alongside nitrate in a
field-scale woodchip bioreactor system installed in
California’s Central Coast region. We then designed
and tested reactor operation strategies to enhance
pesticide removal using bench-scale woodchip
bioreactors. We disentagled adsorptive and
microbial removal mechanisms for two important :
pesticides, imidacloprid and diuron. We are now developing novel bioaugmentation
strategies to jumpstart enzymatic activity using a molecular screening workflow.
Molecular docking simulations using enzyme receptors may offer an efficient means to
identify and propagate beneficial enzymes, and thus microbes, with benign substrates.
We applied a virtual ligand screening workflow and in vitro enzyme turnover studies to
identify enzymes with the capacity to degrade target pesticides.
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