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Effects of Plants and Improvement Methods on Nitrogen
Transformation Rate of Reconstructed Soil
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(China Coal Science and Engineering Group Shenyang Desing & Research Institute Co., Ltd.. Shenyang s Liaoning 110015, China)

Abstract: [ Objective] Effects of different plants and improvement methods on the nitrogen conversion rate of
reconstructed soil were studied in order to provide a theoretical basis for improving the available nitrogen
content of reconstructed soil at mining areas. [ Methods] Stripping material from the Zhahanur open pit coal
mine in Tongliao City, Inner Mongolia was used as the matrix to prepare reconstructed soil. Chicken manure
and self-made amendments were used to improve the soil. Four types of plants were selected to study the
effects of these two factors on the existing form of inorganic nitrogen, net mineralization rate, net ammonification
rate, and net nitrification rate. [ Results | Nitrate nitrogen was the main form of inorganic nitrogen in
reconstructed soil. The effects of modifiers, plants, and their interactions on the net mineralization rate, net
ammonification rate, and net nitrification rate of reconstructed soil nitrogen were very significant. The
content and net nitrification rate of ammonium, nitrate, and nitrite nitrogen in reconstructed soil was improved
significantly by self-made amendments. Medicago sativa significantly improved nitrate nitrogen content and the
net mineralization rate of nitrogen in reconstructed soil. The net mineralization rate of nitrogen in reconstructed
soil was the highest at 90 days. [ Conclusion]| Within 90 days after planting, the existing form of inorganic
nitrogen in reconstructed soil was transformed from ammonium nitrogen to nitrate nitrogen. Adding self-made

amendments improved the content of inorganic nitrogen in reconstructed soil, and increased net ammonification
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rate, net nitrification rate, and net mineralization rate of nitrogen in reconstructed soil at mining areas.

Keywords: plant species; amendment; nitrogen conversion rate; microorganism
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T, 13.22£0.23  2.98£0.07 0.50£0.07 15.384£0.68  64.91+£1.52 19.08%6.25  435.67£77.19  4.44£0.11 7.89%0.04
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W4 g/kg. &8 14 g/kg: FT (6 FI 09 W9 R 5% 43 & &t 40
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H AL NAR i 1% NNR

A 1] /d o H df F sig. df F sig. df F sig.
B 2 382.88 0.00 2 457.87 0.00 2 17.01 0.00
10 YK 3 75.93 0.00 3 87.24 0.00 3 24.65 0.00
BRI < PR 6 174.23 0.00 6 202.14 0.00 6 18.87 0.00

R? 0.96 0.96 0.99
B R 2 2132.52 0.00 2 2407.32 0.00 2 1418.76 0.00
60 FH ) 25 3 355.88 0.00 3 257.33 0.00 3 1415.06 0.00
BRTR < HEYFE 6 738.68 0.00 6 680.48 0.00 6 908.78 0.00

R? 0.99 0.99 0.99
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9 YK 3 167.66 0.00 3 371.40 0.00 3 186.19 0.00
MRFA < HYFE 6 109.25 0.00 6 499.45 0.00 6 146.76 0.00

R? 0.95 0.98 0.96
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BRI 6 133.65 0.00 6 483.08 0.00 6 103.36 0.00

R? 0.96 0.98 0.96
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