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Abstract: Treatment of municipal wastewater has a high economic and environmental burden to
communities around the world. Fast-growing Salix miyabeana (willow) trees can potentially be used
to environmentally treat high volumes of primary municipal wastewater while also generating
sustainable biomass and phytochemicals for green biorefinery. However, the biochemical
mechanisms underlying wastewater tolerance in willow and the impact of wastewater treatment on
their extractable phytochemicals are as yet unexplored.

A one-hectare Salix miyabeana ‘'SX67’ plantation was established in Southern Québec (Canada) and
three replicated blocks compared trees left unirrigated with those irrigated with primary effluent
wastewater at rates of around 29 ML ha" yr. In addition to assessing sustainable biomass yields,
methanol extracted phytochemical composition of harvested stems were compared using
untargeted LC-MS/MS with an annotation pipeline including a Salicaceae metabolite library,
MS/MS fragment clustering and global plant metabolite libraries.

Biomass production was substantially improved by wastewater treatment, increasing the yield by
200% compared to unirrigated controls. The phytochemical profile was also altered: out of 214
detected compounds, 119 significantly varied in concentration between treatments. One hundred
were significantly reduced in abundance due to wastewater irrigation whereas nineteen compounds
were significantly induced, potentially including isoflavonoid, lactone and phenolic based
macrocompounds.

These findings reveal the phytochemical toolkit used by willow trees to tolerate abiotic stress and
provide an insight into novel mechanisms underpinning plant tolerance. The identified compounds
will serve to target functional studies and provide a detailed profile of valuable green bioproducts
available from wastewater treated trees which could potentially help improve the economic
feasibility of this clean technology, particularly once increased biomass yields are considered.
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