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#1 TRERFNELERESE
Table 1 Particle size distribution of different soil materials

ANTRPRE A 6 F 0 5 53 2
o Mass fraction of different particle size/% Joiih
sample AL AL TRVRL FUBYFL AR Soil
Fine clay Coarse clay Fine silt Medium silt Coarse silt Fine sand texture
(<0.001 mm)  (=0.001~0.002 mm) (=0.002~0.005 mm) (=0.005~0.01 mm> (=0.01~0.05mm) (=0.05~0.25 mm)

Control 2.2 9.17 13.77 12.02 58.23 4.61 st
1m 24.03 38.29 22.66 7.28 7.74 0 i Ei+
112 59.14 35.61 3.84 112 0.29 0 i+
111 95.35 4.63 0.02 0 0 0 TEi
1112 99.85 0.15 0 0 0 0 R
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ST EEE I, LT R AR e
A nhae P, Bk, KR SR A R
PR T3 b 1tk ) LR AR

FE 2 aT%n, 2 AMIFSEZE B AR JEUIR 6 5T 1
IKERMERER ARG Bk Tk 1+, HEARMAEZ N
T 1 mm, 2 ZI R4 AAAE G KRR A SR AR ) 75
B RAT MR L, BEERL EoR 5 R h
IKFRME R IA S AR B TE 2 5 (P<<0.05) . 43
Mre R, 2 BRI EBAE R AR 3L
AR AR AL PrimbE Rk, JF B3R FL RS
BN, AEANR BRI E R ANB RSN, 13
KRR, TimHE I BACREY, SR n
— 58 BRE 25 4 R} B0 FH A HTUIE LAY o 28 53 1) 7K B
PR R AR S s 3 T i .
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Soil aggregates in different soil materials/
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Note: Different letters denote significant difference at 0.05 level.

B2 REARAKGEERASE
Fig.2 Soil aggregates in different soil materials
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Fig.3 Electrical conductivity and salt contents in different soil
materials
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Table 2 Nutrient contents in different soil materials

KAE R LT T TR Ex
Sample Organic matter/(g-kg™) Rapidly available K/(mg-kg™) Available P/(mg-kg™) Total nitrogen/(g-kg™)
Control 49.27+0.47a 196.50+5.50b 103.26+4.48a 2.84+0.00a

I 5.29+0.13c 67.50+9.50d 8.02+0.36b 0.31+0.01c

112 4.77+0.82d 127.50+0.50c 2.65+0.36¢ 0.22+0.01c

111 14.94+0.11b 375.00£3.00a 6.05+0.72b 0.16+0.01c

12 7.50+0.28¢ 384.50+6.50a 16.79+2.15b 0.90+0.01b

T RPEITFEESAAEE (n=3), F— P RAR R ZE R B (R4 SSR #%:, P<<0.05), .
Note: Data in the table are means+SD (n=3), different letters in same vertical column indicate significant difference according to SSR test(P<0.05), the same below.
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TS TRy B0 6.05 mglkg, @ TR KE: 10
SIEARIE T A 16.79 mg/kg, J& T =Rk, 4IEK
R B0 10 molkg B A AT DL R4 1 AR
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3. 4.4 R 691 HATEE M
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A [ 5 R T A A L A R A0 o RN T S P AR,
J& T DUZKT, T2 0 JFUIR 36 T a0 i it 0 50k
127.50 mg/kg, J&F =K, A AR TR K.
TIT 2 18 A Tt PR 6k J okl A0 8 o 8 4 00 o Ay
375.00. 384.50 mg/kg, JET KV,
3.5 FEERMERER=E

1 3 AT 1T )2 SR S AT = SR 35 o Je
KAk As. Cr. Cu. Ni. Zn. Pb F& (kT
S R A B i — bnift,  DUSRIE AR bR %
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Table 3 Metal contents in different soil materials and national environmental standard value

mg-kg™

3 5t Material As Cr Cu Ni Pb Zn

Control 0.23+£0.01a 1.99+0.01c 4.32+0.03b 10.52+0.11b 29.12+0.23b 75.05+3.21a

I1 0.14+0.01b 3.42+0.02b 7.97+0.05a 10.14+0.11b 32.19+0.16ab 75.41+2.513a

112 0.11+0.01b 3.44+0.03b 8.01+£0.05a 10.13+0.07b 28.45+0.21b 74.21+3.67a

11 0.12+0.01b 8.55+0.05a 6.17+0.04ab 12.0940.10a 28.56+0.14b 72.71+4.29ab

112 0.14+0.02b 8.61+0.07a 6.48+0.03ab 10.71+0.09b 34.02+0.18a 70.82+4.65b
T HEE B G 15 9 35 40 35 100
IS T kR 20 350 100 60 250 200

3.6 AEIEFX R
TIELE B R X B R R B K,

TR LRI AT A B SR, JREL LK
2 JUEK I — AR e tlire . LIRas ol -
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Table 4 Soil crust and emergence rates of seeds in different

soil materials
SR B HTRE Y5 45 BRI H 2
m aterial Surf_ace _rough _Crac_k _Cru§t Emergence

situation situation situation Rate/%
Control [ESSUN AN NREL A4 65+2.87a
1 R AAR N FERBATRGL HigmE 25+1.21c
12 B AR ARG 4™ E 20£1.01c
1111 (RGN N 3g T4 55+2.33b
1112 RN MDEANREL T4 60£2.12a
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Selection of topsoil alternatives from overburden of surface coal mines

Hu Zhenqi, Wei Beilei, Lin Shan, Yang Jie, Li Yao
(Engineering Research Center of Mine Ecological Construction, Ministry of Education, Institute of Land Reclamation and
Ecological Restoration, China University of Mining and Technology (Beijing), Beijing 100083 China)

Abstract: Selection of topsoil alternatives is very important for surface mined land reclamation in the region of topsoil
shortage. This paper conducted research on the selection of topsoil alternatives from overburden of a surface coalmine
in Inner Mongolia, which is located in the famous Hulunbaier grassland. The analysis of geological profile indicated the
potential capability of Layers II and III to become topsoil alternatives. The samples of Layers II and III were
taken from its original places, the weathering materials of Layers II and III were taken from dumps, and the original
topsoil was also taken as control for comparison. Thus, five treatments including original topsoil, Layer Il weathering
material, Layer Il, Layer 11l weathering material and Layer 11l were selected. The physical, chemical properties and
heavy metal contents of these five soil materials were determined based on samples’ analysis. Seeds germination of
alfalfa and surface crust situation of these soil materials were also obtained from pot experiments to check their
effectiveness as topsoil. The results showed that soil textures of Layer II and its weathering material contained
94.75% and 62.32% of clay respectively, which were clay and silty clay. Such soil could be relatively good topsoil
alternatives, but the aggregate contents were lower, the pH values were slightly higher (8.02 and 9.22 respectively), and
some nutrients such as organic matter contents, rapidly available K and available P were deficient. The serious surface
crust of Layer II and its weathering material decreased emergence rate of seeds. Layer III and its weathering material
contained almost 100% of clay, which were brown and heavy clay soil, but they had lower aggregate contents,
moderate pH values (7.75 and 7.83 respectively), rich available K and lower other nutrient contents. All the samples of
the five soil materials had lower contents of heavy metals such as As, Cr, Cu, Ni, Zn and Pb, meeting with the first class
of the national soil environment standard. The surface crust situation of Layer III and its weathering material were not
serious and had better emergence rate of seeds, which were all larger than 55%, compared with the 65% of control
treatment and the 25% of Layer Il. The results indicated that Layer III had similar soil chemical and physical
properties and better seed germination compared with the original topsoil, and could be good topsoil alternatives. The
weathering material of Layer III was the best for topsoil alternatives.
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(e RIZFT)



