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Root-zone Fertilization——A Key and Necessary Approach to
Improve Fertilizer Use Efficiency and Reduce Non-point Source
Pollution from the Cropland

WANG Huo-yan, ZHOU Jian-min

(State Key Laboratory of Soil and Sustainable Agriculture (Institute of Soil Science, Chinese Academy of Sciences),
Nanjing 210008, China)

Abstract: How to increase fertilizer use efficiency (FUE) has been an urgent problem still unsolved for agriculture
development and environment protection. In this paper, the common approaches to improve FUE were briefly reviewed, and the
main reasons for the lower FUE in China were discussed. The loss of nutrients from the cropland is the basic course lead to low
FUE, while adsorption or fixation of nutrients in soil is not the main reason for the low FUE. From the aspect of nutrients uptake,
the large portion of nutrients distributed in the bulk soil could not be assimilated efficiently by crop roots explains the fundament
of the low FUE. Based on the limited movement and diffusion of the nutrients in soil, the limited soil volume from which crop
root could absorb nutrients efficiently, and the concentration of the nutrients determined nutrients uptake efficiency by roots, the
root-zone fertilization technique was proposed as the key and indispensable approach for the high NUE in future. The definition
of root-zone fertilization technique, where this technique is suitable, and what scientific fundaments need to be revealed in future
were also discussed in this paper.

Key words: Fertilizer use efficiency, Fertilization technique, Root-zone fertilization, Efficient utilization of nutrients
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