Highlights:
1. Long-term restoration of four woody plants mainly improves the C, N, and P cycles of soil at a depth of 10 cm
2. Woody phytoremediation reduces soil element mobility in mining areas
3. The microbial community structure shaped by different woods varies greatly in vertical depth
4. Glycerolipids, Organooxygen compounds, Carboxylic acids and derivatives, and Fatty Acyls are important drivers of microbial alpha diversity.
5. Woody plants enrich and stabilize the symbiotic system of microorganisms and environmental factors by increasing metabolites
