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Abstract: As global agriculture evolves alongside the increasing demand for environmental protection, green intelligent

fertilizers have emerged as a novel approach to enhancing crop productivity and resource use efficiency. This paper reviews the
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core concepts and development status of green intelligent fertilizers, exploring the principles of intelligent regulation within

plant-microbe-environment interactions and the design and application strategies based on the rhizobiont theory. Green intelligent

fertilizers operate by maximizing the biological potential of crops and microorganisms to regulate the integrated plant-microbe-

soil system, thereby promoting plant growth and minimizing environmental impact. Looking ahead, breakthroughs in material

innovation, process optimization, and intelligent fertilizer formulation will enable intelligent fertilizers to drive agricultural green

transformation, providing critical support for global food security and environmental sustainability.
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Fig. 6 The development stage of the intelligent level of fertilizer products
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Fig. 7 Innovation and application of green intelligent fertilizers
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