The microalga Chlorolobion braunii as a biostimulant modulates the rhizosphere mycobiome and enhances the growth of Capsicum chinense

Andrea Romero Coronado¹*, Lucas Amoroso Lopes de Carvalho², Vitor Fernandes Oliveira de Miranda³, Guilherme Léo Pasqualinotto⁴, Héctor José Valerio⁵, Ana Teresa Lombardi⁴, Daniel Guariz Pinheiro¹

¹ Bioinformatics Laboratory, Department of Agricultural, Livestock and Environmental Biotechnology, UNESP/FCAV
² Center for Research in Biodiversity and Climate Change, Institute of Biosciences, UNESP/RC
³ Plant Systematics Laboratory, Department of Biology, UNESP/FCAV
⁴ Algal Biotechnology Laboratory, Department of Botany, UFSCar
⁵ Microorganisms and Plant Biochemistry Laboratory, Department of Agricultural, Livestock and Environmental Biotechnology, UNESP/FCAV
*Contact of the correspondent author: Andrea Romero Coronado (a.coronado@unesp.br)

Microalgae have emerged as promising sources of agricultural biostimulants capable of promoting plant growth and modulating soil microbial communities. In this context, the present study evaluated the biostimulant potential of the green microalga Chlorolobion braunii and its effects on plant growth and the rhizospheric mycobiome of Capsicum chinense. The microalga was cultivated in a 200 L raceway-type photobioreactor, and the produced biomass was subsequently applied to the soil in a greenhouse experiment. The assay included three treatments: control (CT1) and applications of dried microalgal biomass at concentrations of 2 g L⁻¹ (CB2) and 3 g L⁻¹ (CB3). Plant growth responses were assessed using morphobiometric parameters, while the fungal community of the rhizosphere was characterized through ITS2 metabarcoding. Treated plants exhibited greater vegetative growth than the control, following a dose-dependent pattern. Significant increases were observed in total plant length (ANOVA, p = 0.0146), shoot length (Kruskal–Wallis, p = 0.0025), and shoot fresh biomass (p = 0.00372; η² = 0.41), with the highest values recorded in the CB3 treatment compared to the control (CT1). In addition, increases in leaf number (p = 0.005) and mean leaf area (p = 5.33 × 10⁻⁵) were detected, indicating expansion of the photosynthetic apparatus and greater plant biomass accumulation. Rhizospheric mycobiome analysis revealed significant shifts in fungal community structure among treatments (PERMANOVA; Bray–Curtis R² = 0.29; p = 0.016), with separation of communities associated with microalgal biomass treatments relative to the control. The phylum Ascomycota remained dominant across treatments, with no evidence of enrichment of potentially pathogenic fungi. These results indicate that C. braunii has potential as a microalgal biostimulant capable of promoting plant growth and modulating the structure of the rhizospheric mycobiome.
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