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Influence of reconstruted soil characteristics on vegetation growth

in grassland mining area
WU Dawei', TIE Yuanxu', YAN Zixun',HU Yuechuan',SONG Zikang' ,CAO Yingui'™**
(1.School of Land Science and Technology ,China University of Geosciences , Betjing 100083 ;
2.Key Lab of Land Consolidation ,Ministry of Natural Resources ,Beijing 100035)
Abstract : In order to clarify the optimal reconstruced soil characteristics for vegetation growth in grass-
land mining areas,No.l open—pit coal mine in Shengli Mining District of Beidian, Inner Mongolia was
taken as the study area. Different methods of soil reconstruction and maturation were set up. Then soil
bulk density,organic matter content, total nitrogen content, available phosphorus content, available po-
tassium content, field water holding capacity and pH value were selected to establish a comprehensive
soil fertility evaluation system. The spatial variability characteristics and distribution pattern of biomass
and comprehensive fertility index were determined by the combination of GIS and geographical
statistics. The results show that the soil fertility index will be the best when the soil reconstruction meth-
od is that the mixture ratio of rock and soil stripped material , coal gangue and fly ash in the surface lay-
er of 50 cm is 3 © 4 : 3, and the lower part is the natural accumulation of mining stripping. The matura-
tion method has little effect on the soil fertility. The vegetation grows best when the soil reconstruction
method is that the mixture ratio of soil stripped material , coal gangue and fly ash in the surface layer of
50 emis 3 : 4 : 3, and the maturation method is that plow and plant alfalfa in that year,turn alfalfa into

soil and plant alfalfa again by the end of the year.
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Fig.1 Overview of the study area
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Fig.2 Longitudinal section of soil reconstruction scheme and maturation methods of field
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Table 1 Classification standard of the second soil survey

HRE(BD)/  AHF(SOM)/  RE(TN)/ HEBE(AP)/  BRUT(AK)/
(g-em™) (g-kg™) (mg - kg™) (mg - kg™) (mg - kg™") vt A
<1.00 >40 >2.00 >40 >200 >8.5( B ) 1
1.00~1.25 30~40 1.50~2.00 20~40 150~200 7.5~8.5( 500 ) 2
1.25~1.35 20~30 1.00~1.50 10~20 100~ 150 6.5~7.5( 1) 3
1.35~1.45 10~20 0.75~1.00 5~10 50~100 5.5~6.5(59MRM) 4
1.45~1.55 6~10 0.50~0.75 3-5 30~50 4.5~5.5(FM:) 5
>1.55 <6 <0.50 <3 <30 <4.5(5mEE) 6

F2 TEAKEMTERESRRAER *5 IFIE51TERENBIRE

Table 2 Classification standard of soil moisture

content and drought degree

Table 5 Comparison standard between the IFI value

and soil quality
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Table 3 Values of turning point of membership curve
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Table 6 Descriptive statistics of soil fertility index

WiH FEREL e/ IME e KAl ¥IfE bR A5 RE P
HHe— 36 0.149 4 0.779 5 0.467 0 0.183 8 39.35
e — 36 0.151 8 0.793 5 0.474 3 0.203 4 42.90
e = 36 0.1820 0.794 9 0.510 3 0.196 1 38.44
[H He py 36 0.153 9 0.806 5 0.501 8 0.186 8 37.22
i 48 0.149 4 0.3859 0.260 1 0.053 8 20.68
g A 48 0.188 3 0.806 5 0.588 3 0.138 7 23.58
= 48 0.427 0 0.793 5 0.616 6 0.096 2 15.60
0.70 - 0.52
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Fig.3 Significance maps of soil fertility index
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Fig.4 Biomass distribution diagrams of different reconstruction methods
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Fig.5 Biomass distribution diagrams of different maturation methods
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Fig.6 Distribution maps of plant biomass and soil fertility index in the experimental fields
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