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Soil microbiota are foundational to ecosystem functioning, driving nutrient cycling, organic 
matter decomposition, and plant-microbe interactions that support soil resilience and health. 
In tea agroecosystems, preserving microbial diversity is essential not only for sustainable crop 
production but also for maintaining long-term ecological balance. This study investigates the 
composition and functional potential of microbial communities in tea- cultivated soils using 
environmental DNA (eDNA) metabarcoding and metagenomic techniques. 

These molecular tools allow for culture-independent profiling of microbial taxa and their 
ecological roles across diverse soil environments. Our results revealed that Firmicutes, 
Proteobacteria, Actinobacteriota, Acidobacteriota, and Chloroflexi were the dominant phyla in 
tea soils. Seasonal comparisons showed that winter soils had significantly higher relative 
abundances of Proteobacteria and Actinobacteriota compared to summer samples, indicating 
temporal shifts in community structure. These changes reflect microbial responses to 
environmental conditionsand possibly management practices. 

By focusing on nativemicrobial assemblages, we demonstrate how local microbiota 
contribute to the stability,resistance, and recovery of soil systems under environmental stress. 
The data underscoretheecological value of integrating microbial diversity into land 
management strategies,particularly in regions where sustainable agriculture is critical. This 
work contributes to abroader understanding of how belowground biodiversity supports 
aboveground productivityand resilience in cultivated ecosystems. 


