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Summary (max 500 words)

Microalgae are a promising resource for the sustainable production of proteins, biofuels and high-value chemicals. Extraction of products of interest results in large amounts of waste residual biomass, enriched in cell wall components, that could be valorized to develop cheap and environmentally friendly products for crop fertilization and protection, in a circular economy perspective. This project aims at valorizing algal waste biomass from well-established industrial strains belonging to different taxonomic groups (Chlorophytae, diatoms, cyanobacteria) and from novel strains, identified through the screening of available collections. High throughput bioassays for growth-promoting activity and for the ability to elicit plant immune responses will be developed using Arabidopsis thaliana as model system. Model (Arabidopsis) and crop (tomato) plants will be treated with crude residual algal biomass and different fractions, obtained after extraction of products of interest, to determine their ability to increase biomass production, productivity, and resistance to microbial pathogens and to abiotic stresses. We will analyze the impact of these treatments on plant molecular and physiological responses, as well as on the ability to interact with beneficial soil microorganisms. Bioactive fractions of selected algal residual biomasses will be isolated and characterized, and identification of molecules with potential use as “green” products for agriculture will be pursued. This project will contribute to the valorization of waste by-product from industrial cultivation of microalgae, facilitating the transition to a sustainable, circular, environmentally friendly, energy-efficient, and climate-resilient economy.
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