Soil microbiodiversity in watersheds between Shenzhen and Dongguan
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Soil microbial communities are vital for nutrient cycling, carbon sequestration, and maintaining soil health. Understanding the distribution and diversity of these communities is essential for assessing soil ecosystem health, as they serve as bioindicators of biological soil quality. As urbanization accelerates in China, evaluating the impact of anthropogenic activities on soil microbiota becomes increasingly important. However, the extent to which urbanization-driven soil alterations influence microbial diversity patterns remains poorly understood.
To investigate the relationships between soil microbial diversity and environmental conditions, 110 soil samples were collected from the Shenzhen-Dongguan watershed. Sampling points were selected using the Feature Space Coverage Sampling (FSCS) method with the k-means++ algorithm to ensure representative coverage of diverse land-use types. Soil samples were collected at a depth of 0–5 cm, targeting the surface microbial community most affected by anthropogenic disturbances.
Soil physicochemical properties — including bulk density, pH, electrical conductivity, redox potential (Eh), heavy metal concentrations, organic matter content (via LOI), and nutrient levels—were measured. Microbial diversity was analyzed through 16S rRNA sequencing, and biodiversity data were processed using principal component analysis (PCA) to identify key environmental drivers.
Preliminary results indicate that microbial diversity is highest in forested areas, likely due to higher organic matter content and stable microclimatic conditions. In contrast, urbanized and industrial zones exhibit significantly reduced diversity, correlating with elevated heavy metal concentrations, suggesting potential toxicity effects on microbial communities.
These findings provide valuable insights into the impact of urbanization on soil biodiversity and highlight the need for conservation strategies aimed at mitigating biodiversity loss in rapidly developing regions. The results can support sustainable land-use planning and inform targeted remediation efforts in areas affected by heavy metal contamination.
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