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The formation and stabilization of soil organic matter in Technosols are strongly influenced by rhizospheric processes, which constitute zones of intense interaction between microbial activity and mineral weathering. In this study, the relationship between β-glucosidase activity and soil organic matter dynamics was evaluated in its particulate (POM) and mineral-associated (MAOM) fractions in Technosols constructed from iron mining waste (IMW) and construction and demolition waste (CDW), at proportions of 60:40, 70:30, 80:20, and 100% IMW, compared to a Red-Yellow Latosol. After 120 days of cultivation with Urochloa brizantha cv. Marandu, rhizosphere and bulksoil samples were collected to determine β-glucosidase activity and its association with previously obtained soil organic matter fractionation data. A significant positive correlation was observed between enzymatic activity and MAOM contents (R² = 0.75), whereas no correlation was found with POM. The POM fraction exhibits high dynamics and rapid turnover in the soil system, being intensively processed and directed toward the microbial pathway. This may explain the lack of correlation between β-glucosidase activity and POM, as well as its association with MAOM formation in these technogenic soils. The presence of iron oxides and carbonates in the parent materials provides reactive surfaces that promote organo-mineral stabilization of carbon. This pattern is consistent with the hypothesis that the decomposition of organic compounds enhances microbial assimilation and, following cellular turnover, leads to the formation of microbial necromass, which acts as a precursor of MAOM. Thus, the results indicate that MAOM formation in Technosols is controlled not only by the quality of the residues but also by the efficiency of microbial processing and its capacity for mineral stabilization. Therefore, this anthropogenic soil system may be efficient in converting labile carbon into more stable forms, with potential implications for reducing atmospheric CO₂ and mitigating climate change.
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