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Abstract: Open-pit coal mine could destroy the original natural ecosystem, forming a considerable number of abandoned
mining lands, causing a series of ecological problems as well. Revegetation is the core of ecological reconstruction, which
has impacts on community characteristics and biological diversity of the vegetation, and does well to the soil physical and
chemical properties at the same time. At present, studies on revegetation in mining areas, mainly focusing on the
improvement of revegetation technology, the effect of vegetation and soil restoration, and vegetation allocation model, etc
There are less researches on the changes of plant community structure and stability in time series. As an important

characteristic of ecosystem structure and function, community stability has an impact on the laws and characteristics of the
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stability of vegetation. M.Godron index is a classical method for community stability evaluation, but it can only reflect the
stability of the plant community without considering the changes of community structure. Therefore, the comprehensive
analysis of the stability and composition characteristics of the plant community can further understand the ecological
characteristics and restoration process of the plant community in the mining area, which is significant to the ecological
restoration of the mining area. In this study, the communities of artificial revegetation of 4 waste dump slopes in Beidian
Shengli open-pit coal mine in Xilinguole League of the Inner Mongolia, were phytocoenologically investigated using the
method of space-substitute-time. The community characteristics and stability in the process of revegetation of waste dump
slope with different restoration years were explored. The species composition, species diversity, and community stability of
vegetation were analyzed using diversity index and the optimized M.Godron index. The results showed that: (1) a total of 56
naturally occurring plant species, belonging to 44 genera and 16 families, were observed in the slope of waste dump which
mainly composed by Gramineae plants and the major growth type was herbaceous plants. (2) With the increase of
restoration years, the life form of plants changed from biennial plants to perennial plants, and the dominant species on slope
changed from artificial plants to native plants. (3) On the whole, the species diversity decreased and the community
stability increased with the increase of restoration years. (4) Due to the difference of soil micro-environment in different
slope directions, the restoration effect and stability of north slope was better than the south. To some extent, these findings
can provide a scientific basis for the selection of plant species and rational allocation mode in the process of artificial

remediation of open-pit coal mine dump.

Key Words: slope of dump; species diversity; vegetation characteristic; community stability
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Table 1 Important values (IV) of plant species in deferent age terraces

HE K i FL{H Importance value/%

Code Name 2aS 2aN 6aS 6aN 7aS 7aN 10aS 10aN
U BRZIIETE Aster altaicus 3.20 11.37 8.48 8.37 16.79 35.09 20.52
2 M3k Amaranthus blitum 8.49
3 JbZEF Haplophyllum dauricum 3.20
4 FE Polygonum aviculare 3.33
5 UKEE Agropyron cristatum 11.90 8.40 23.95 34.73
6  BEME Astragalus scaberrimus 6.07 8.38 22.50
7 REBATE Cleistogenes squarrosa 5.60 23.53 25.85 9.13 34.09 22.57 29.94
8 KK EBH Saussurea amara 8.37
9 HKER Melilotus officinalis 24.13 16.95 8.45 11.18
10 ERZEBEFE Potentilla supina 3.35 8.89
11~ Carex duriuscula 8.39 11.44 8.51
12 KRB HE Cynoglossum divaricatum 8.45
13 K¥F# Artemisia sieversiana 25.22 33.95 8.35 37.75 30.75
14 Z0EAF R Cleistogenes polyphylla 17.84 17.18 25.49
15 ZBFEBFE Potentilla bifurca 8.34 16.84
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i YA HHH Importance value/%

Code  Name 2aS 2aN 6aS 6aN 7aS 7aN 10aS 10aN
16 B35 Sorghum 'Bicolor’ 3.21 11.17
17 MR Setaria viridis 18.96 20.67 49.80 42.74 40.47
18 #SE\ Lappula myosotis 5.56
19 JRIEWE Chloris virgata 14.38 51.52 7.03 42.59 51.94
20 4L Corispermum stauntonii 25.92 9.52 18.78
21 EJEHE Eragrostis pilosa 11.32
22 KHAZEHEEE Leonurus glaucescens 8.38
23 JKERFE Chenopodium glaucum 9.33
24 JRTBEEFH Alyssum canescens 16.76
25 B Panicum miliaceum 9.15
26 R3LMZ Chenopodium acuminatum 8.00
27 Wgdk Allium polyrhizum 8.34
28 MR Suaeda corniculata 8.34
29 EEIEI Sonchus wightianus 4.34
30  #iH Leymus secalinus 18.19
31 %E Chenopodium album 12.50 6.93
32 $4LH Erodium stephanianum 9.98 11.54
33 KMk Kochia prostrata 12.37
34 VZERi Plantago depressa 1.32
35 43 Bromus japonicus 26.93 5.56
36 /DAEAK 4% Gueldenstaedtia verna 8.35
37 JKFHED Amethystea caerulea 16.72
38  ZEBESE Potentilla chinensis 11.61
39 FEIAFIWZE Polygonum sibiricum 3.33
40  4NEZILAT T Corethrodendron scoparium 11.36
41 ¥ 22 Dracocephalum moldavica 3.51 12.27 5.68 18.99 8.35 18.12
42 /NHERRS L Caragana microphylla 49.66 32.26 40.36 29.71 28.31 52.51
43 BIZEWE Astragalus laxmannii 21.70 29.51 16.73 8.35 34.81 34.61
44 MBS Corispermum chinganicum 12.12
45 MEWIKT Lespedeza davurica 6.64 12.53 12.96
46 W Leymus chinensis 16.68 15.00 13.94 29.77 8.34 23.91 9.30
47 HIEE Artemisia capillaris 11.00 17.35
48  HIKBELE Convolvulus ammannii 6.27 11.45 22.51 9.72 27.85 38.44 29.36
49  HEFRBR Poa sphondylodes 8.48
50 W3R Brassica chinensis var. oleifera 9.82 6.03
51 ZE# Brassica rapa var. oleifera 10.00 6.03
52§13 Stipa capillata 8.05 5.63 34.91 27.84 8.95 26.78 23.45
53 HUAEL Eragrostis ferruginea 22.31 18.01 16.84
54 AiH-E Neopallasia pectinata 3.24 25.72 35.71 26.66 17.22 58.08 55.79
55 JEEBIE Salsola collina 43.26 36.56 46.01 60.53 41.17 39.97 39.22 29.13
56 2HEHTE Medicago sativa 3.13 5.56 20.60 27.13 46.46 11.43

a: KEAEBR Age of restoration; S: Fi3% South slope; N: b3 North slope
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Fig.1 Species composition changes of slope vegetation in different restoration years
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Fig.2 Slope diversity of species in different restoration years
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Table 2 Correlation between species diversity of slope with different restoration years

Shannon-Wiener
b P a4k i Y Fu AR
ZHHER Simpson Pielou Margalef

Shannon-Wiener

. L dominance index evenness index richness index
diversity index

Shannon-Wiener 2 FEPE+8 %L 1
Shannon-Wiener diversity index

N
(L O 0053+ 1
Simpson dominance index

A Vg

VR 0.795°* 0.875" 1
Pielou evenness index

B REFE R

FRERR 0.091 0.132 0.419 1

Margalef richness index

# s 7E 0.01 L (BB ) A i 3%
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Table 3 The community stability of dump slopes

PRIZAF IR/ a Berm) A A2 AR WK TR B
Age of Slope S R? Intersection Euclidean
. L Fitting curve . .

restoration direction coordinate distance

2 S y=0.0002x>-0.0410x%+2.945x+28.523 0.993 (22.28,77.71) 3.23

N »=0.0001x>-0.0307x%+2.715x+14.825 0.994 (29.34,70.68) 13.20

6 S y=0.0001x-0.0257x%+1.890x+53.524 0.993 (18.32,81,68) 2.38

N y=0.0003x>-0.0692x> +4.358x+14.512 0.984 (20.00,79.94) 1.68

7 S y=0.0002x"-0.0508x%+3.676x+9.045 0.988 (25.15,74.84) 7.29

N »=0.0002x>-0.0481x%+3.216x+28.564 0.971 (19.79,81.19) 1.53

10 S y=0.0002x"—0.0493x% +3.464x+16.352 0.986 (23.44,76.51) 3.47

N »=0.0002x>-0.0417x%+2.866x+33.927 0.987 (20.52,79.49) 0.73
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