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Abstract

Protected vegetable production serves as a crucial pillar for ensuring vegetable supply and promoting rural revitalization. However,
traditional fertilization and irrigation methods suffer from low water and fertilizer utilization rates and severe environmental
pollution. The precision water-fertilizer integrated cultivation technology, centered on “scientific supply, quantitative regulation, and
synchronized irrigation-fertilization,” achieves efficient integration and precise delivery of water and nutrients through irrigation
systems, demonstrating significant advantages in resource utilization efficiency and crop quality improvement. This paper analyzes
the application effects of this technology in protected vegetable production from aspects such as technical principles, system
design, and application models. The study reveals that this technology can enhance fertilizer utilization by 15%-30%, achieve water
conservation exceeding 35%, and significantly promote stable high-quality production while reducing emissions and improving
efficiency. Future efforts should focus on strengthening intelligent sensing and regional differentiation strategies to drive the digital
and sustainable development of protected vegetable production.
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