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Effects of different land use modes on soil fertility and heavy metal
contents in karst rocky desertification area
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Abstract: [Objective] This study aims to explore the characteristics of soil fertility and heavy metal pollution
under different land use modes and the relationship between soil nutrients and heavy metals. [Method ] Abandoned
land, shrub land, artificial forest land, natural woodland, Zea mays field, Juglans regia woodland, and Actinidia
chinensis land in Sanguang Rocky Desertification Comprehensive Control Demonstration Area in Xichou
County of Yunnan Province were taken as the research objects, and the mass fractions of soil nutrients and
heavy metals were measured and analyzed. [Result] The mass fractions of soil organic matter, total nitrogen
and total phosphorus under natural restoration mode were significantly higher than those under other land use

modes (P<<0.05). The soil of shrub land (/;=0.915) and abandoned land (/;=0.913) was more fertile, while the
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soil of A. chinensis land (/;=0.485) and J. regia land (I;=0.501) was poor. Under different land use modes, the
risk of heavy metal pollution was the lowest ([z=66.91) in shrub land, and the highest (/[z=169.16) in A.
chinensis land. Correlation analysis showed that the effect of soil nutrient content on heavy metal content
was different with different land use modes, and was more significant in shrub and grass field, artificial
forest and natural forest land (P<<0.05), but insignificant in abandoned land and crop planting land (P> 0.05).
[Conclusion] Areas with strong natural attributes have high soil fertility and low risk of heavy metal pollution,
indicating that human disturbance is an important factor affecting vegetation restoration in rocky desertification
areas. Human disturbance should be appropriately reduced to better improve soil nutrients. [Ch, 3 fig. § tab.
29 ref.]
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Table 1 Sample overview of the study area
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Table 2 Measuring methods of soil physicochemical indexes and heavy metal elements
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Table 3 Weight value of soil fertility comprehensive evaluation index
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Table 4 Soil nutrient and pH classification criteria
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Figure 1 Characteristics of soil organic matter contents, soil total nitrogen contents and soil total phosphorus contents under different utilization methods
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Table 8 Soil heavy metals potential ecological hazard index
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Figure 2 Spatial distribution characteristics of soil heavy metals under different utilization modes
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Figure 3  Correlation between soil nutrients and heavy metals under different utilization methods
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