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Abstract

Amid intensifying global climate change, sustained growth in timber demand, and the inherent limitations of traditional forestry
breeding—such as lengthy cycles, low efficiency, and genetic improvement challenges—modern biotechnology has emerged as a
pivotal solution to overcome breeding bottlenecks. To address the challenge of rapidly developing high-resistance, high-quality, and
high-yield new tree varieties through conventional methods, technologies like genome editing enable precise breeding, transgenic
approaches enhance stress tolerance and productivity, while molecular markers accelerate screening of superior traits. These
innovations significantly shorten breeding cycles and improve genetic gains. This paper systematically examines the technological
advantages of modern biotechnology in forestry breeding alongside its ethical controversies, ecological risks, and regulatory
constraints. The analysis provides theoretical support for optimizing application pathways and balancing innovation with safety,
ultimately contributing to sustainable forestry development and efficient resource utilization.
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