Exploring soil microbial diversity of PARNA Tijuca
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Urban green spaces are critical for the sustainability of cities, functioning as
biodiversity reservoirs and providing multiple ecosystem services, including nutrient
cycling, regulation of greenhouse gases (e.g., CO,, CHy, and N,0), and organic matter
decomposition. An example of such an urban green area is the Parque Nacional
(PARNA) da Tijuca, a significant remnant of Atlantic Forest covering approximately
3,200 hectares, located in the city of Rio de Janeiro, Brazil. Despite its ecological
relevance, the soil microbial community of PARNA Tijuca remains poorly
characterized. This community plays a central role in essential ecosystem processes
and represents a valuable resource for biotechnological exploration, particularly in the
search for novel bioactive compounds and functional biomolecules. This study aims to
characterize the microbial profile of three zones of the PARNA da Tijuca with
different levels of anthropogenic disturbance: the primitive zone (ZP), the extensive
use zone (ZE), which corresponds to a transition zone, and the intensive use zone (ZI).
In addition, we will also correlate the physicochemical parameters, including pH,
electrical conductivity, total nitrogen, phosphorus, and total organic carbon (TOC) in
association with ecosystem functions, as well as to assess the impact of anthropogenic
activities. For taxonomic identification of the soil microbiome (bacteria), five points
were collected from each zone at a depth of 0-15 cm. The taxonomic identification
was performed by sequencing the 16S ribosomal gene marker (V3-V4 region) using
the MiSeq Illumina plataform and the data were processed using Qiime2 pipeline. Our
preliminary results showed that the pH profile in the three zones ranged from 4 to 6.66,
indicating an acidic soils, which may influence soil mineral nutrient availability. TOC,
an indicator of soil quality, showed differences between the ZI and ZE (13,012mg/kg
and 8,744mg/kg) and ZP (16,260mg/kg). Taxonomic identification revealed that the
predominant phyla in the three zones were Acidobacteriota and Proteobacteria,
totaling an average relative abundance of 56%, suggesting no significant differences in
the microbial profile between the three zones. As a future perspective, we aim to
perform taxonomic analysis using the ITS marker to identify fungal diversity and to
correlate the microbial community with physicochemical factors and ecosystem
functions.
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