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Comparison of Soil Fertility Among Open-pit Mine Reclaimed Lands in Antaibao

Regenerated with Different Vegetation Types

WANG Xiang', LI Jin-chuan', YUE Jian-ying', ZHOU Xiao-mei’, GUO Chun-yan', LU Ning', WANG
Yu-hong', YANG Sheng-quan'

(1. Biology Institute of Shanxi, Taiyuan 030006, China; 2. College of Life Science, Shanxi University, Taiyuan 030006 , China)

Abstract: Re-vegetation is mainly applied into regeneration in opencast mine to improve the soil quality. It is very important to choose
feasible vegetation types for soil restoration. In this study, three typical forest restoration types were studied at Antaibao mine, namely,
Medicago sativa, mixed forests Pinus taebelaefolius-Robinia pseudoacacia-Caragana korshinskii and Elaeagnus angustifolia-Robinia
pseudoacacia-Caragana korshinskii-Hipophae rhamnoides, to determine the nutrient contents and enzyme activities in different soil
layers. The results showed that re-vegetation markedly increased soil nutrient contents and the enzyme activities during the restoration
process. The nutrient content of soil in the P. taebelaefolius-R. pseudoacacia-C. korshinskii mixed forest field was significantly higher
than those in other plots. It was found that the soil of the P. taebelaefolius-R. pseudoacacia-C. korshinskii mixed forest had the highest
integrated fertility index values. In conclusion, the restoration effects of the P. taebelaefolius-R. pseudoacacia-C. Korshinskii mixed
forest was better than that of E. angustifolia-R. pseudoacacia-C. korshinskii-H. rhamnoides, while M. sativa grassland had the least
effect.

Key words : man-made vegetation; soil enzyme; soil enzyme index; soil fertility; Antaibao mine
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Table 1  Nutrient contents in soil regenerated with different vegetation types

B +Jz/em pH ML/ g kg ™! 2% /g kg ™! /N
L 0~10 7.43+£0.21 a 6.93+0.99 a 3.63 +0.46 a 1.97 £0.19 a
10 ~20 8.45+0.16 a 6.00 £0.36 a 2.90+0.31 a 1.03£0.19 a
VX 0~10 7.51+0.11 a 9.02+2.19 a 4.27 £0.47 a 2.05+0.30 a
10 ~20 8.11+0.13 a 6.77+2.93 a 3.70 £0.17 b 1.62 £0.04 a
YEN 0~10 7.64 +£0.29 a 26.83 +0.87 b 7.71 £0.19 ¢ 3.43+£0.10 ¢
10 ~20 7.90 £0.28 a 14.92 +0.90 b 4.77 £0.14 ¢ 2.96 £0.15 ¢
SONS 0~10 7.47 £0.04 a 11.11 +0.53 a 6.18 +0.31 b 2.18+0.72 b
10 ~20 7.65 £0.06 a 8.00+0.78 a 3.69 +0.08 b 1.90 £0.10 b
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Fig. 2 Invertase activities in soil regenerated

with different vegetation types
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Fig. 3 Urease activities in soil regenerated

with different vegetation types
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Fig. 4 Catalase activities in soil regenerated

with different vegetation types
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i JOK it AERE e

0 HL I MX I YCN l SCNS TN 1
i it 0. 084 1
5 AEEHHBETHESHALEEYE SEALERE 0.454% " 0.305% ¢ 1
Fig. 5 Polyphenol oxidase activities in soil regenerated LWEMEE  0.254% ¢ 0.131 0.262% " 1
with different vegetation types 1) # %75 P <0.05, # % %745 P <0. 01
#3 ITEMEUHSTEBRAEROMBEXME"
Table 3 Correlation coefficients between soil enzyme activities and soil physicochemical properties
T U it FUE=Rida) Z 1 A AL

pH ~0.294** ~0.399** ~0.286 " * -0.155
A LB (SOC) 0.528"* 0.128 0. 086 0. 004
L% (TIN) 0.562** 0.141 0. 084 ~0. 007
AL (C/N) 0.457"* 0. 068 0. 090 0. 003

1) # 5% P<0.05, * * 35 P <0.01
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Fig. 6 Soil enzymes index (g ) of soil regenerated

with different vegetation types
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Fig. 7 Integrated fertility index(IFI) of soil regenerated

with different vegetation types
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