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Abstract In response to the problems such as shallowness of land cultivation layer and compaction of deep
soil layers in the arid areas of northern Ningxia, the changes of soil nutrients and enzyme activity during the
entire growth period of maize under the use of Fenlong cultivation were investigated. Using traditional
Fenlong cultivation (with a tillage depth of about 15 cm) as a control (CK), four treatments were set with a
Fenlong depth of 30 cm (FL30), 40 cm (FL40), 50 cm (FL50), and 60 cm (FL60) , respectively. The
changes in soil nutrients (alkaline nitrogen, available phosphorus, available potassium, organic matter) and
soil enzyme activity (urease, catalase, sucrase, alkaline phosphatase) at different growth stages of maize
were monitored under different treatments. The results showed that: The contents of alkaline hydrolyzed
nitrogen, available phosphorus, and available potassium in the soil under Fenlong cultivation were
significantly higher than those of CK. The rate of decline of each nutrient content was significantly lower than
that of CK, especially in the deeper soil (20 to 60 cm) , where the average alkaline hydrolyzed nitrogen
content increased by 16.94 mg/kg, the average available phosphorus content increased by 12.28 mg/kg,
the average available potassium content increased by 10.41 mg/kg, and the average organic matter
content increased by 6.34 g/kg; The content of soil catalase under Fenlong cultivation was significantly
higher than that under CK, with an average increase of 0. 69 mg/kg; The effect of Fenlong cultivation on the
activity of urease and sucrase in the 20 to 60 cm soil layer was significantly higher than that of CK, with an
average increase of 1.17 mg/(g-d) and 1.27 mg/(g-d), respectively. In conclusion, Fenlong cultivation
significantly improved the key physical properties and internal environment of soil. The nutrients in the soil
after Fenlong cultivation were higher than those in the original soil, and the key enzyme activities in the deep
soil were activated. Based on increasing the thickness of the tillage layer and loosening the soil structure, it
provided a good ecological environment for crop growth. This study provides a theoretical basis for the
application and promotion of Fenlong cultivation in arid areas and the sustainable development of the soil
environment.

Keywords Fenlong cultivation; corn; soil nutrients; soil enzyme activity; soil environment
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Table 1 Physicochemical properties of initial soil
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20~40 1. 39 30. 23 15.52 95.74 17.43 0.81
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-1 Average 1.38 32.13 16. 05 93.79 16. 27 0.85
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Fig. 2 Effects of different Fenlong cultivation depths on alkaline-hydrolysable-nitrogen of soil at different growth stages
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Fig. 3 Effects of different Fenlong cultivation depths on available-phosphorus of soil at different growth stages
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Fig. 4 Effects of different Fenlong cultivation depths on available-potassium of soil at different growth stages
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Fig. 5 Effects of different Fenlong cultivation depths on organic-matter of soil at different growth stages
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Fig. 6 Effects of different Fenlong cultivation depths on urease of soil in different growth stages
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Fig. 7 Effects of different Fenlong cultivation depths on catalase-activity of soil at different growth stages
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Fig. 8 Effects of different Fenglong cultivation depths on sucrase-activity of soil at different growth stages
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Fig. 9 Effects of different Fenglong cultivation depths on alkaline-phosphatase of soil at different growth stages
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