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Table 1 Basic characteristics of the sample plots
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Fig. 1 Changes in soil nutrient characteristics in reclaimed mine before and after afforestation
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line represents the positive correlation, and the red line represents the negative correlation. The specific indicators of each node are as follows: DOC represents
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Fig.3 Networks of correlations among soil carbon components (A) or between soil nutrient and
carbon components (B) in reclaimed mine.
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Fig. 4 Variation analysis of soil carbon pool composition
by soil N, P and K in reclaimed mine.
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Effects of Afforestation on Soil Nutrient and Carbon Sequestration in
Reclaimed Area of Opencast Coal Mine, Wuhai, Inner Mongolia

YAN Jie, YU Xiao-juan, TANG Ming, DUAN Wen-yan, LI Xin, HAO Yi-ming, SHENG Min

(College of Forestry, Northwest A&F University, Yangling 712100, Shaanxi, China)

Abstract: [Objective] To better understand the variation rule of soil carbon pool composition and soil nutrient be-
fore and after afforestation and the influence of soil nutrient to soil carbon pool composition in reclaimed mine.
[Method] This study was conducted in grassland and forest land of Populus alba var. pyramidalis in reclaimed mine
to explore the variation and relation of soil inorganic carbon pool, active organic carbon pool, chronic organic carbon
pool, inert organic carbon pool and soil nutrient, and contribution of soil nutrient to soil carbon. [Result] The results
showed that the contents of soil nutrients and soil carbon increased after afforestation in reclaimed mine. The content
of soil total nitrogen, available nitrogen, total phosphorous, available phosphorous, total potassium and available po-
tassium in forest land increased by 29.27%, 17.21%, 23.08%, 27.04%, 51.18% and 53.19% than in grassland, while
the content of soil nitric nitrogenin forest land decreased by 71.84% than in grassland. The content of soil organic car-
bon, particle organic carbon, non-particle organic carbon, dissolved inorganic carbon, dissolved organic carbon, mi-
crobial biomass carbon and reducing sugar carbon in forest land increased by 50.35%, 62.46%, 22.56%, 113.53%,
230.23%, 274.63% and 72.54% than in grassland. There was a significant positive correlation between soil inorganic
carbon pool and active organic carbon pool, but no significant correlation with chronic organic carbon pool and inert
organic carbon pool. The soil nutrient factors accounted for 40.7% of contribution rate to soil carbon sequestration.
The correlation analysis also showed that there was a significant positive correlation between soil total potassium,
available potassium and carbon pool composition. [Conclusion] The comprehensive analysis shows that afforesta-
tion can improve the soil nutrient status and carbon sequestration significantly in reclaimed area of Wuhai opencast
coal mine. This conclusion can be used as a reference for further study on the improvement of soil quality and the res-
toration of ecological function in reclaimed mine of arid desert areas.

Keywords: reclaimed mine; afforestation; soil nutrient; carbon pool composition
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