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Effects of Different Reclaimed Scenarios on Soil Microbe and Enzyme Activities
in Mining Areas

LI Jun-jian', LIU Feng', ZHOU Xiao-mei’ "

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

Abstract: Ecological degradation in the mining areas is greatly aggravated in recent several decades, and ecological restoration has
become the primary measure for the sustainable development. Soil microbe and enzyme activity are sensitive indices to evaluate soil
quality. Ecological reconstruction was initiated in Antaibao mining area, and we tested soil physicochemical properties, microbial
populations of azotobacteria, nitrifying-bacteria and denitrifying-bacteria, and enzyme activities ( including sucrose, polyphenol
oxidase, dehydrogenase and urease) under different regeneration scenarios. Regeneration scenarios had significant effects on soil
physicochemical properties, microbial population and enzyme activities. Total nitrogen was strongly correlated with azotobacteria and
nitrifying-bacteria, however, total nitrogen was not correlated with denitrifying-bacteria. Phenol oxidase activity was negatively
correlated with soil organic carbon and total nitrogen, but other enzyme activities were positively correlated with soil organic carbon and
total nitrogen. Principal Component Analysis (PCA) was applied to analyze the integrated fertility index (IFT). The highest and lowest
IFIs were in Robinia pseudoacacia-Pinus tabuliformis mixed forests and un-reclaimed area, respectively. R. pseudoacacia-P.
tabuliformis mixed forests were feasible for reclaimed mining areas in semi-arid region Northwest Shanxi.

Key words : reclaimed mining area; regeneration scenarios; soil microbe; soil enzymes; integrated fertility index
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Table 1 ~ Composition and time of reclaimed scenarios in sample plots
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6 MEEBENL 25 BURE(0 ~ 10 em A1 10 ~20 cm) FF
TRA). REERTTE] R 2010 4F 10 H. —&85 A SRR,
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Table 2 Soil physical and chemical properties of study sites in reclaimed mining area

W /em Kb pH FHLER g kg ™! BAE/g kg ! A A/ mg-kg ™!
CK1 7.58+0.15 a 10.18 +0.86 b 0.78 0. 02 be 13.10 £0.31 b 14.19+£0.32 b
CK2 7.51+0.11 a 3.23+0.63 a 0.40 +0.08 a 8.18+1.37 a 9.69 +2.43 a
GA 7.43 +£0.21 a 5.99+2.88 a 0.62+0.14 a 9.67+1.25 a 9.50+1.46 a
0~10 PL 7.33+0.24 a 11.42 £5.45 b 0.73 £0.27 be 15.66 +3.61 b 18.22 +£3.02 b
MF1 7.25+0.07 a 18.17+7.23 ¢ 0.89 +0.26 ¢ 20.31+3.94 b 16.95+3.33 ¢
MF2 7.64+0.29 a 4.56+1.23 a 0.43+0.10 b 10.54 £2.65 a 7.96 £0.67 a
MF3 7.65 +0.06 a 13.50 £2.18 b 0.80 +0. 11 be 16.81 £3.79 b 16.87 £3.99 ¢
CK1 8.31+0.32 a 3.92+0.52 b 0.40 +£0.03 ¢ 9.84 +1.38 a 13.18 £0.57 b
CK2 8.45+0.16 a 1.97 £1.05 a 0.17 £0.06 a 11.96 +2.64 a 8.04+1.82a
GA 7.47+£0.04 a 1.86 +0.97 a 0.17+£0.09 a 11.23 +3.28 a 7.48 £0.07 a
10~20 PL 7.96 £0.17 a 1.97+0.53 a 0.19+0.04 a 10.50 £2.39 a 8.96x1.11 a
MF1 7.60 +£0.03 a 5.55+3.23 ¢ 0.31+0.13 ¢ 17.83 +5.44 b 10.54 £1.22 b
MF2 8.11+0.13 a 3.47 1. 11 ab 0.18 £0.04 a 14.28 +1.89 ab 9.67 £3.75 ab
MF3 7.90 +0.28 a 2.05+0.47 a 0.24 +0.05 b 11.31 +2.870 a 10.92 +0.61 b

1) BUE VM + it 22, AR B3R R AR R Z 8 P <0. 05 K 1255 B3
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Fig. 1 Populations of azotobacteria, nitrifying-bacteria and
denitrifying-bacteria population under different

regeneration scenarios
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Fig. 2 Soil enzyme activities under different regeneration scenarios
23 FREHAATHEGARARR 2.5 LSk bR A
Table 3 Soil integrated fertility index under iﬁ@fﬂﬂ(}%ﬁ %Zﬁ ‘fﬁi%ﬂﬁtﬁi%ﬁilﬁl Pearson
different regeneration scenarios
st b (R 4) RIS T A A
1 2 3
A R NI SRR B T
CK2 -3.96 -0.97 ~0.99  -2.24 PR R BRI SR S ARG, R BlE
GA L 03 LSl S0 R R B AT,
PL 1.21 -1.35 0. 81 0.22
MF1 2.87 -1.38 -0.60 1.03 3 it
MF2 0.74 -0.36 0.62 0.27
s 021 > 08 SEL 0.9 AWFFELE RN, LA LAk & AR PR
F4  TEEEUAE, BEEMAEYEEE Pearson XS
Table 4  Pearson correlation analysis for the linear regressions between soil physical and
chemical properties, enzyme activities and microbial populations
A LB A A HEvERE AL ERE ZEA IR Bt I S AL
A "‘*
i AL Sl ns ns * o
Z AL - - — - ns
TR it ns * o ns o ns
BN} ns " ns ns ns ns ns
H AL P ns * ns o o ns ns *
AR ns ns ns ns ns ns ns * x .

1) * % FIRAE0.01 /KF EHE (BUR); * FRLE 0.05 KFE EAR (WR) ; ns FaRLE 0.05 KFE EAHE (BUE)

JrARAERRI A B AR (R 2). BEERBIE  m Cerli S HGH R AR 18R 2 A2 139
ARRRAYIES , A LA LB 2 B BN e SRR ST R B, BRI - SR atk i 02 20 2 i &2
PR S AR BRACI A 3, A HLBR RS 5 73 AFIMRHLA B AIRAS. 59 8h A W SE 4l B K
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