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Discussion on the Strategies for Development of the Subdiscipline of Soil
Fertility and Soil Nutrient Cycling for the 14th Five-Year Plan

CAI Zucong"?

(1. School of Geography Sciences, Nanjing Normal University, Nanjing 210023, China; 2. Jiangsu Center for Collaborative Innovation in
Geographical Information Resource Development and Application, Nanjing 210023, China)

Abstract: Soil fertility and soil nutrient cycling is more like an applied discipline in the soil science, with a long history and a
huge volume of literature accumulation. It plays an important role in assessing and exploiting the soil resources, enhancing crop
production and nutrient use efficiency, and reducing environmental loads of non-point source of pollutants from croplands.
During the 14th five-year-plan period, it is essential to strengthen researches on processes, rates, products, and influencing factors
of the nutrient transformation in the soil, the basis of soil fertility and soil nutrient cycling. In view of the fact that the agriculture
is developing towards a two-pole structure, that is, the cropping of staple crops, such as rice, wheat, and maize, declining in

intensity, and the facilitated farming, such as plastic film-sheds and greenhouses, rapidly expanding in area in China, and in
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response to the calls of the nation for reduction of the environmental loads of non-point source pollutants and maintenance of
safety of the eco-environment, it is crucial to intensify researches on the following topics in the sub-discipline of soil fertility and
soil nutrient cycling, during the 14th five-year-plan period. i.e. 1 impacts of turning intensive cropping into fallow and crop
rotation on soil fertility, and principles, pathways and methods of the practice maintaining and improving soil fertility; 2

principles, pathways and methods of scientific management of rapidly restoration of soil fertility, maintenance of soil health, and
effectively utilization of soil nutrients under a highly intensive cropping system; and 3 basic scientific issues, like how to

harmonize the relationships between soil, crops and environment, how to bring soil fertility into full play and how to efficiently

utilize soil nutrients.

Key words: Soil fertility; Plant nutrients; Discipline development; Scientific management; High use efficiency
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Fig. 1 Number of papers published per year on soil fertility (a) and soil nutrient cycling (b ) archived in CNKI
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Table 1 Number of published papers and key words related to soil fertility and soil nutrient cycling archived in CNKI

+IHEAE 1 Soil fertility +HEFEMEIR Soil nutrient cycling
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Table 2 Contents of available nutrients in the soils under greenhouse dedicated to tomato cultivation in Kunming, Yunnan

5 P K 5 Ca £ Mg fit S i Cu % Zn #: Fe B i Mn )
45 Code
/ (mgkg™)
1 137 151 2 650 214 213 7.84 54.9 204 3.52 152
2 238 412 2900 246 164 10.9 55.5 231 2.92 145
3 179 366 2490 218 167 7.61 38.6 196 2.12 118
4 56.2 167 2470 246 189 9.93 40.3 366 1.71 164
5 68.6 277 2495 218 160 7.95 38.1 231 1.91 108
6 50.2 289 3725 278 162 9.22 29.6 238 1.98 117
— kR
>40 >200 >1 000 >300 >30 >1.8 >3.0 >20 >2.0 >30
Class 1"

VS TR S A T A L3 IR 29, B L SCHR[2]. Grades of soil nutrient supply designed  for the Second National Soil Survey,

see reference [2].
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