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Mechanisms for Enhancing Ecological Functions of Nitrogen-Fixing Plants and Community

Regulation Strategies in the Construction of Highway Shelterbelts

Jiacun Gu Linshan Zhang
Northeast Forestry University, Harbin, Heilongjiang, 150001, China

Abstract: Constructing highway protective forests is crucial for mitigating ecological damage and enhancing environmental
quality. Nitrogen-fixing plants, with their nitrogen fixation, fertilization, stress resistance, and soil protection functions, have
become a key component. Research focuses on their roles in the protective forest system, exploring mechanisms that enhance
ecological functions through biological nitrogen fixation, rhizosphere microbial regulation, and community interactions.
Measures such as mixed planting configurations, optimization of ecological niches, and artificial interventions are proposed
to address issues like insufficient adaptability and unstable structure. This research aims to create sustainable development
pathways for communities, providing technical support to enhance the stability of protective forest systems and improve
ecological service efficiency.
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