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Effects of reconstructing soil in open cast mining areas of the Loess Plateau on soil physical properties and

vegetative growth

WANG Shu—fei', CAO Yin—gui'*, LUO Gu-bai'?, KUANG Xin—yu', SONG Lei', BAI Zhong—ke'?

(1.School of Land Science and Technology, China University of Geosciences, Beijing 100083, China; 2.Key Lab of Land Consolidation,
Ministry of Natural Resources of the PRC, Beijing 100035, China)

Abstract: We examined the southern dump of the Antaibao open—pit coal mine in Pingshuo, China to determine the effect of reconstructing
typical physical properties of soil (soil bulk density, and soil mass water content) on vegetation growth status. Typical profile sampling, in-
door testing, variance analysis, fitting analysis, and other methods were used in this study. Results showed that as soil depth increased, the
average soil mass weight tended to first increase and then decrease, while the soil mass water content generally decreased with increasing
soil section depth. Soil bulk density ranged from 0.87~2.00 g+ cm™ and soil mass water content ranged from 1.19%~20.97%. There was a
significant difference in soil bulk density and soil mass water content between each soil layer, with soil bulk density and soil mass water
content being the most noticeably different between the layers 30~60 ¢m and 0~30 ¢m.The mean soil bulk density values of the samples

with higher vegetation growth in the study area was 1.47 g+cm™ and soil mass water content tended to be about 10% with increased depth.
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The soil mass water content of the 0~10 ¢cm and 0~30 cm layers were key factors influencing vegetation growth. Soil mass and water content

of the reconstructed soil in the study area were significantly different between different sections and different soil layers, and the physical

properties of surface soil were important factors influencing vegetation growth. These results could improve the basic principle of land recla-

mation in mining areas in theory and provide the basis for further optimizing land reclamation processes in practice.

Keywords:land reclamation; soil reconstruction; soil bulk density; soil mass water content; vegetation growth
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Table 2 Soil bulk density and general characteristics at different

depth of each profile(g-cm™)
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Table 3 Soil mass water content and general characteristics at

different depth of each profile(% )
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70~80 cm 8.82 486 812  8.87
80~90 cm 11.99 441 8.5

90~100 cm 11.02 6.90

¥fH 833 804 400 625 888

T 1R B 2 288 407 194 165  4.82

e RA 3455 3036 4844 2373 4345

http://www.aed.org.cn



EAFAE, A B R K0T DAY L S PR S5 2 S R AR BRI S e 2019454

I

&
itz

7K

- He

20rge, Op, ®P, NP OP A NBENZES . PP Ps = AP, Py Ps —
18 a : . o -
sl T S0 B A K SR
= . =5 o e =N =
£ 14t + ab 22 TBERESTERESKEXRZNT
g o N 4 2 NS
A b FIFH Excel 2010 43 31347454~ 30 i + 5L T 55
E; i ) BE =) =) u — A} a
Y bel o 1] bR S K AU S A, WA S PR o ATRUR B
£ 6f N e B E AN R S K R Z AR R UG OE R
S 4r N oy B O i o 5L A I=R
AN % O FLS AT Lo, - 668 T 5 LR Bt 3k AT
0 060 030 3060 Fet: K INK Ps>P>P>P>P
2RI Soil depth/em 2.3 EH 1 15 s RV IR R X AB A A OO B B2 i
E4 RUAARRTRELERESKE FE T SIS A R AR AT 2 B , 45 FE R
Figure 4 Soil mass water content at different depths AR ER 4R, WNEKATEWN AR
in each profile
0.141 0.251
Pl PZ
< 012} ° <
‘% ° % 020 ®
S 0.10F ceeen...., o o mWE | e °
2t ° ... 0.0 %5 | e
4 : oosk T e, &1 i 015p T
oE 3 y=-0.026 8x+0.125 2 ° T °
S5 001 R=0.0347 ° 25 oo S L
H £ 0.04] H £ y=-0.107 9x+0.277 7
=z Z 005t R=0.463 4
a0.02f ° 2
08 1.0 1.2 1.4 1.6 1.8 07 12 1.7 22
43457 Soil bulk density/g-cm™ 13457 Soil bulk density/g-cm™
0.08 p, 0.1l p,
& 0.07F L4 s 0.10f e,
1 E 006 @ o E 0.00k
® 5 E e ° ° *E L
g 00T 8 & ooost e o
i 3 0.04 ° L AALTTTAN ° s CE
=7 00f y=-0.075 4x+0.134 5 =: " e 02163 .
RO o = g 2=(). e, .
Hj 002k R=0.089 2 ° -Hj 0.06 o &
% 001} ° ° A 005} °
s s s s s ) 0.04 s s )
Plo 115 120 125 130 135 140 1.1 13 1.5 1.7
138457 Soil bulk density/g-cm™ + 384558 Soil bulk density/g+cm™
0251
S o020f ®
i 5 . =-0.119 4x+0.317 9
=} Sen, 2_,
j:n § 015k o, R .0.6858
@ e
Zoo10F T
N ®
= 005}
195}
0 . )
1.0 2.0 2.5

+BEZ5H Soil bulk density/g+cm™

Bs5 R HETEAESTRERESKEXR

Figure 5 Relationship between soil bulk density and soil mass water content in each profile

http://www.aed.org.cn — 349 —



RUEBESMEZIR-FE3605-F3H

P, SoBE T (it BR3P A R A TR B 2 At
FEJT T SaRE s CF- 5 2 FE3) P A A ROtk B B
FLARE J7 22 o T ARHE 7 9 R Bl A R B B A4 1ok
F:S>S>S>Sy, SiFE R FHEAF T, A S 5T
AREETT XS L

FIIH] Excel 2010 il /54 7 1 - 625 5 | - i
oK R AR A (6 B 7)o il ad X He
SAHH A EA S (K 6) LB, LIEAFEA
F0.87~2.00 g+ em™2Z [A], Bk Ps i) 1 LASM B 3] 1 £ 4
R EAE 2R RGN BB s, 2 KR
/N RS T AR A T P T B S
/NG GBI KA N 30~40 em )2 TFUR P
REMH B KT HAHE,0~10 em +)2 7, + 3%
TR/ ECH Po<P <Ps<Pu<Ps. 381 X 48 1)
A7 = 398 5 K AR R R (B 7) R B, 498 e
TR TS BN 1.199%~20.97% , %844 | P, ) 1 52 %
KB A VR BE RGN 1 TR A, Py = K
SR /N, P RS Ps 1A ZE 20~30 em 1 )2
AR TR, I B Pl R RN B, P
Bifi 1 J2 IR AR SRR B DN

3 g

3.0 EMTIEREER

FEARGEAT S5 R, + 845 T R AE H AR 40~
70 em + )2 2Z (8], fe/ME H BLAE 0~30 em )2 2Z 1] .
R EEAE R 1.47 151 g-em™, 30 +
R E R (1.32.1.35 g-em™) K, 554
JE #5221+ 3R 25 B M 1.40~1.70 g+ cm P!, R
2% DXIHE + 3 1 b A B R b R I bR oK
o HIEERHEARIE N 0.49 g-em”, A ALIRE K, Ps Py
PR T a9 A LR E TR R

BN LEZ 0 PR AR R 2 R, H 15
RHELE30~60 cm +JE 2 FHER K, 7E30~60 cm 12
F P TR Ps )T A N S A I IS
ZS R SR PRI R e HE 4
AR BRI R, H A 22 BIHLARAR R, 3 K A
ARG/, eI SR o AEEAR R AR e
FEP AR, A MR R4 4%,
A 1 ) AR L AR LR (A5 P 2R R 1 2 v
T HEHAS AN Ps TR SR A TR HER I

R4 BAERERRR
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