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Agricultural methods are continuously intensifying under global demographic
pressure, leading to serious environmental consequences!. The European
Union’s “Farm to Fork” strategy has driven demand for sustainable
alternatives to synthetic pesticides and fertilizers. Microalgae and
cyanobacteria are photosynthetic microorganisms representing a potential
alternative as a source of new bioactive molecules such as phytohormones,
proteins, pigments (chlorophylls, carotenoids, and phycobiliprotein),
carbohydrates, lipids, and phenolic compounds2. Some act as biopesticides
against phytopathogens3, while others can act as biostimulants, promoting
plant growth, nutrient uptake and enhancing resistance to abiotic and biotic
stresses4. Moreover, microalgae biomass could be used as organic fertilizer,
improving plant nutrition. This PhD project aims to develop a process based
on the obtainment of extracts from microalgae and cyanobacteria to be used
as biostimulant, biopesticide, and biofertilizer on crops. Cultivation will be
conducted using wastewaters, reducing freshwater footprint while facilitating
nutrient recycling and effluent treatment. Promising extracts will be
encapsulated in nanoparticles for agrochemical formulation, offering an

innovative and sustainable solution for modern agriculture.



References

1.

Ritchie, H., Rosado, P. & Roser, M. Environmental Impacts of Food Production.
OurWorldinData.org https://ourworldindata.org/environmental-impacts-of-food
(2022).

Parmar, P., Kumar, R., Neha, Y. & Srivatsan, V. Microalgae as next generation plant
growth additives: Functions, applications, challenges and circular bioeconomy based
solutions. Front. Plant Sci. 14, 1-37 (2023).

Costa, J. A. V., Freitas, B. C. B, Cruz, C. G., Silveira, J. & Morais, M. G. Potential of
microalgae as biopesticides to contribute to sustainable agriculture and
environmental development. J. Environ. Sci. Heal. - Part B Pestic. Food Contam.
Agric. Wastes 54, 366—375 (2019).

Colla, G. & Rouphael, Y. Microalgae: New Source of Plant Biostimulants. Agronomy

10, 1—4 (2020).



