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Soil microalgae and cyanobacteria (SM&C) show potential benefits for sustainable agriculture. They 
participate to the biogeochemical processes, enriching the soil in biomass, providing nutrients (such as N) 
essential for plant growth, creating a hospitable microenvironment for plants through bioactive compounds 
production, and settling synergic interaction with other soil microorganisms. The research aim was to 
characterize SM&C communities in a Mediterranean olive orchard located in a semi-arid climate (Ferrandina, 
Basilicata, Italy), subjected to a sustainable (Smng) or conventional (Cmng) land use for 22 years. The SM&C 
were cultivated in two selective liquid media containing N (for all) and without N (for isolating nitrogen-fixer 
cyanobacteria). The Smng soils had significantly higher microalgae (2.210 · 104 g-1 soil in Smng and 0.872 
· 104 g-1 soil in Cmng), and equally for cyanobacteria (0.408 · 102 g-1 soil in Smng and 0.240 · 102 g-1 
soil in Cmng). Dominant species were detected by light microscopy and 16S/18S/ITS rDNA metagenomics. 
Trebouxia, Euglena, Chaetophora green algae genuses, and the diatom Cymbella were predominant in the 
Cmng soils. On the other hand, Anabaena cyanobacterial genus, Oedogonium and Scenedesmus green 
algae, and the diatoms Navicula and Pinnularia were more abundant in the Smng soils. Soil management 
type caused a different profile of the intra- and extracellular metabolites produced by SM&C, with an evident 
up-modulation in the Smng soils of the biosynthetic pathways of secondary metabolites, hormones, fatty 
acids and lipid, some of them with growth-promoting properties. We demonstrated that, besides their 
several essential ecological functions, SM&C can be applied for maintaining healthy soil and promoting plant 
growth. This study was carried out within the Agritech National Research Center and received funding from 
the European Union Next-GenerationEU (PIANO NAZIONALE DI RIPRESA E RESILIENZA (PNRR)  MISSIONE 4 
COMPONENTE 2, INVESTIMENTO 1.4  D.D. 1032 17/06/2022, CN00000022). This manuscript reflects 

considered responsible for them. 
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