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[Abstract] As a national—level energy and chemical industry base, northern Shaanxi has suffered from severe soil
heavy metal pollution due to long—term mining and industrial activities, which poses a threat to ecology and
health. In this study, four ornamental grasses, namely ryegrass, Leymus chinensis, Setaria viridis and foxtail grass,
were selected to explore their enrichment capabilities under the stress of five heavy metals, namely Zn, Cu, Ni,
Cd and Pb, and a rapid detection system based on surface—enhanced Raman scattering (SERS) was constructed.
Through the analysis of pollution status, germination rate tests and SERS substrate optimization, the enrichment
coefficients, transport coefficients and tolerance thresholds of four types of grass for different heavy metals were
initially clarified. The results show that SERS technology can achieve rapid and accurate detection of heavy
metals in soil and plants. Pennisetum has a relatively strong tolerance to Ni, and the germination of ryegrass is
promoted under the stress of low concentrations of Zn and Cu. The research provides a scientific basis for the
"remediation + landscape" integrated governance of heavy metal contaminated soil in northern Shaanxi region,
which is of great significance for ensuring soil ecological security and regional sustainable development.
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