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Land-use changes alter the quantity and quality of organic inputs to soil, reshaping microbial communities in tropical agroecosystems. Yet, evaluating microbial responses under long-term land use is essential to distinguish persistent patterns from transient soil variability. This study evaluated fungal and bacterial community ecological attributes in a long-term experiment established in 2011 in Sinop-MT, Brazil, including Eucalyptus forest, cropland, pasture, crop-livestock integration (CLi), and crop-livestock-forest integration (CLFi). Soil samples (0-10 cm; n = 9) were analyzed by ITS and 16S rRNA genes sequencing. Alpha diversity (Shannon and observed ASVs) and community structure (PCoA, Bray-Curtis) were assessed, with differences tested by PERMANOVA and Tukey’s test (p < 0.05). Fungal communities showed clear separation (R² = 0.362; p < 0.001), with cropland, pasture, and Eucalyptus forming distinct clusters, while integrated systems showed intermediate positions with greater dispersion and overlap, particularly CLFi. Fungal richness and diversity were highest in pasture (837 ASVs; 4.6) and lowest in Eucalyptus (640 ASVs; 3.6), with intermediate values elsewhere. Bacterial communities also differed (R² = 0.327; p < 0.001), but followed a more gradual pattern. Cropland had the highest richness and diversity (3933 ASVs; 7.3), whereas Eucalyptus had the lowest (2743 ASVs; 6.77), with intermediate values in integrated systems and pasture. Overlap and greater dispersion in integrated systems suggest multiple management components increase environmental heterogeneity, leading to more variable microbial assemblages. These results indicate long-term land use reshapes microbial diversity and community structure, with fungi showing stronger structural responses and integrated systems representing transitional and overlapping ecological states.
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