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Research Progress Analysis on Key Technology of Chemical Fertilizer
Reduction and Efficiency Increase
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(1. College of Engineering, Northeast Agricultural University, Harbin 150030, China
2. Beijing Research Center of Intelligent Equipment for Agriculture, Beijing 100097, China)

Abstract. Chemical fertilizer is one of the basic materials in modern agricultural production. It has
important significance to the development of grain production safety and high-efficiency agriculture. The
problems of agricultural safety production, environmental pollution and cost wastage are increasingly
prominent which were caused by long-term blindly excessive application of chemical fertilizers in China.
How to effectively balance the relation among grain production, ecological security and chemical fertilizer
reduction has become a system engineering problem that must be faced. Considering the requirements for
application of scientific fertilization technology, the present situation of chemical fertilizer application in
China was illustrated and evaluated. The research progresses, technical features, application statuses and
existing problems of modern fertilization technologies were analyzed, such as soil testing and formulated
fertilization, slow/controlled release fertilization, precision variable-rate fertilization, irrigation and
fertilization, and fertilization for staple crop. Finally, the trends of government policy, technology
research and promotion training were expected clearly based on the requirement of sustainable agricultural
development, which provided ideas for constructing a scientific fertilization technology and management
system with the Chinese national condition and references for related research.
Key words: chemical fertilizer; reduction and efficiency increase; soil testing and formulated
fertilization; slow/controlled release fertilization; precision variable-rate fertilization;
irrigation and fertilization
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Fig.1 Trend chart of chemical fertilizer from

2007 to 2016 in China
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Fig.2  Technical process of soil testing and

formulated fertilization
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soil testing and formulated fertilization
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Fig.5 Technical system of precision variable-rate fertilization
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Fig.8 Mechanization demonstration of cotton

drip irrigation and fertilization under film
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Tab.1 Partial typical drip irrigation and fertilization devices
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Fig.9 Intelligent precision drip irrigation and fertilization system based on agricultural internet of things
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Tab.2 Partial typical sprinklers for micro-

irrigation and sprinkler-irrigation fertilization
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Tab.3 Partial typical rice transplanting machines with side deep fertilizing devices in China
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