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multispectral data, and Internet of Things sensors can be used to evaluate tree water status and guide precise
irrigation. Machine learning models can integrate meteorological, soil, tree, and remote sensing data to predict
water demand, nutrient status, and changes in yield and fruit quality, thereby providing decision support for
orchard management. Future research should strengthen the integration of sensor data, water-fertilizer
management records, and nutrient diagnosis models, and develop peach-specific management tools suitable for
different production regions, tree ages, and soil types.

From the perspective of production application, efficient peach cultivation should take integrated drip irrigation
and fertilization as the core, combined with regulated deficit irrigation, soil mulching, microclimate regulation,
and precise fertilization. The key is not to apply more water and fertilizer, but to ensure that water and nutrients
are absorbed and utilized by trees at the appropriate time, location, and ratio. Future studies should also pay
attention to soil salinity accumulation, microbial changes, nutrient residues, and environmental impacts under
long-term application. A water and fertilizer integrated management system that balances high yield, high quality,
water saving, fertilizer saving, and ecological safety should be gradually established, so as to promote the peach
industry toward green and sustainable development.
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