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THE MECHANISM AND METHOD

FOR PRECISE REGULATION

OF WATER AND FERTILIZER IN
eee—— MODERN IRRIGATION

[ Innovation ]

It broke the limitations of water and fertilizer diagnosis in
single spatial scales, initially proposed monitoring technology
for the water and fertilizer status of crops with satellite—drone—
ground integration, and developed irrigation and fertilization
decision—-making technology for regional crops under non—
uniform surface conditions; revealed the differences of transport
properties of nutrients in different forms and their dynamic
mechanisms for the first time, put forward the partitioning criteria
for the drip irrigation uniformity coefficient, and built the precise
water and fertilizer regulation theory for drip irrigation facing
the whole process of water and fertilizer utilization and multiple
elements, such as water, fertilizers, gas, heat, etc.; established
China’ s first variable rate irrigation system with independent
property rights, initially proposed insufficient variable rate
irrigation technology that adopts differentiated lower limits of
irrigation to produce the irrigation partition prescription maps,
and invented the precise control method for variable water
depth and the norms of sensor layout; developed the simulation
method for the surface flow solute movement of border
fertilization and irrigation, created the unsteady flow simulation
method for the surface based on the mathematical structure
modification of shallow water equations, and solved the problem
of the water—solute movement under the condition where the
broadcast application is hardly simulated.

[ Influence ]

The research achievements have been included into the practical technical manuals of international
authoritative institutions, such as the International Commission of Agricultural Engineering, the International
Fertilizer Industry Association, the American Society of Civil Engineers, the American Society of Agricultural
and Biological Engineers, the American Society of Agronomy, etc.; the project issued nearly 200 papers,
of which 70 were included into SCI, and the number of papers relating to drip irrigation and uniformity
ranked No. 1 worldwide while that relating to fertigation ranked No. 2 worldwide. A single paper has
been cited for at most 142 times by SCI. It obtained 20 invention patents and 30 software copyrights. Its
achievements have been absorbed or adopted by nine national/industrial standards. The project won one
water—saving technology award conferred by the International Commission on Irrigation and Drainage, one
Microirrigation Award, two second prizes of the National Science and Technology Progress Award and four
provincial and ministerial first prizes, while the team members were selected as leading talents in scientific
innovation under the country’ s Ten-thousand Talents Program.
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