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Amelioration of Weathered Coal on Soil Physical, Chemical Properties and Enzyme Activities with Vegetation
Restoration

WU Rui-ping, LI Hua ,CAO Peng

(College of Environment and Resources, Shanxi University, Taiyuan 030006, China )

Abstract : Pingshuo open—pit mine is located in the eastern part of the Loess Plateau, the northern district of Shuozhou City, Shanxi Province.

Problems of reclaimed soil exist in the Loess Plateau opencast mine area such as bad soil structure, weak resistance capability, lower soil or—

ganic matter content and poor soil nutrient and so on owing to mining activities” damage. And taking into account the specific climate charac—
teristics of the Loess Plateau: large temperature difference, and rainfall scarce, effect of weathered coal on soil physical, chemical properties
and enzyme activities with vegetation restoration under freezing—thawing process and water content were studied by lab simulation tests. Re—
sults indicated : a reasonable use of weathered coal on the open—cut coal mine reclaimed soil could significantly improve soil physical, chemi—
cal, and biological properties, and the various indicators of experimental measured were markedly inter—related each other, the increase of
organic matter content improved the soil physical, chemical, biological properties. The maximum of weight percent of soil aggregates was up to
95.80%, which was 1.20% higher than the contrast; and maximum of urease activity was 0.181(NH,~N mg-g™+24 h™), which increased 88%
than the contrast. Soil moisture conditions significantly affected the soil properties, weight percent of soil water—stable aggregate, which water
content was 10%, was clearly higher than that water content was 5% or 15%. Appropriate water content played an obvious promotion role in
mine area soil restoration. The application of weathered coal could significantly better physical and chemical properties, enzyme activities of
soil under alternating freezing—thawing process. Results showed that application of weathered coal on mine area soil was effective in acceler—
ating improved soil structure and ecological reconstruction.
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Table 3 Experimental design

¥ Sequence number AT +:/kg WAk BB /%
Ui IR -32.4 °C, HIR2E 0 18~25 °C, A f5e i ik 1 6.0 0.00 0.0
22Tk 61.8 Co TCARMIZI A 115~130 do AFFHFE R 2 6.0 0.06 05
H 428.2~449.0 mm, % & AR FFIK 757.4 mm, T (KA F¥ 3 6.0 0.12 L0
K 195.6 mm, 4EHZE KK 1 786.6~2 598.0 mm, i 4 60 0.18 L5
* 1 R RE RE—AFERER
Table 1 Chemical indices of samples
FE & Samples pH(H,0)  JEHEIRI% — AHLU% B8 ffeiit/cmol - kg 4%/g-kg A /mg kg AL/ mg kg
B IX. 433 mined soil 8.60 0.04 0.32 1.58 0.02 3.93 60.1
ALK weathered coal 6.16 44.64 56.2 - 291 R 69.5
2 HEMAE RE—DEMEYER
Table 2 Physical and biological indices of samples
Bl VI KRR Smeen ( TRICAM o HEARON G
WX 43 mined soil 7.58 0 3.01 0.03 0.05 0.08
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Figure 1 Effect of freezing—thawing and water content
with different weight of weathered coal on weight percent

of restored soil aggregates
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Figure 2 Effect of freezing—thawing and water content with

0 02 04

different weight of weathered coal on weight percent of restored

soil water—stable aggregates
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Table 4 Effect of freezing—thawing and water content with different

weight of weathered coal on restored soil organic matter (%)

T FALET

RGO

0.0 5 0.35+0.00c¢* 0.31+0.00¢
10 0.36+0.00b* 0.33+0.00b

15 0.38+0.00a* 0.38+0.00a

0.5 5 0.96+0.00c* 0.94+0.00c
10 1.06+0.00b* 1.00+0.00b

15 1.30+0.00a* 1.06+0.00a

1.0 5 2.04+0.01c* 1.68+0.00c
10 2.22+0.00b* 1.84+0.00b

15 2.49+0.00a* 2.07+0.01a

1.5 5 2.73+0.00c* 2.69+0.00c
10 2.88+0.01b* 2.82+0.00b

15 3.27+0.01a* 3.25+0.01a

G 3 AR (n=3) M, T A F{E £SE, [7l—5FRid
AR E A I 2 R A 35 25 5% (P>0.05), T IRl

* FE AR R HLBRI K A B AN [ Bl A8 7 - L
T, B 2 25 5 (P<0.05)
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ZinE (P<0.05), MAHLSE 1.5%, FKE
15%IF, A 25 46 1 18 (BT /R IX) 4 ) /9 1= 38 pH B %
ik 8.33, X HRFEAL T 0.08,
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SE+1% pH EHZ M

Table 5 Effect of freezing—thawing and water content with different

weight of weathered coal on restored soil pH

- ETEETE R
ARSI KR e e s
0.0 5 8.51+0.01a* 8.53+0.02a
10 8.47+0.00b* 8.51+0.00b
15 8.41+0.00¢* 8.48+0.01¢
0.5 5 8.49+0.00a* 8.55+0.01a
10 8.38+0.01b* 8.50+0.01b
15 8.31+0.01c* 8.50+0.01¢
1.0 5 8.46+0.01a* 8.50+0.01a
10 8.45+0.00b* 8.49+0.01b
15 8.44+0.01c 8.43+0.01c*
1.5 5 8.41+0.01a* 8.44+0.01a
10 8.34+0.01b* 8.43+0.01b
15 8.33+0.01c¢* 8.36+0.01¢

* SRR DRI O0 /K AR BR A ) R S 6 0 o
B, A 325 (P<0.05),
2.2.3 FHERHE] T A H i (CEC)

FHES 22 # it (CEC) 1) R/ N i i - R I g
JI0) F R, ST S0 T3 RN Bt A i) 2 AR
52— — MR CEC fIXF 10 cmol kg™ 1Y IR AE
REJI 22, T TIR. VRRASHE BoK 53 A8 AR [ X
At P R 42 B 39 CEC (952, 6 6 mI %, B
EAVFR S ER, 15 CEC B, SaIUES
AR AT, B K R e, £ CEC R e TR )AL
THiaH Pt S AL B 1 (TR X 4 ) 13 CEC 3k, 1
5 CEC 5 - 58 kb . 148 pH (8 . + BRI AT LLZR 11T

RO GHMTBERAKGWABRLEEAETEETIERE T
Z 2 (CEC)RIF M (cmol -kg™)
Table 6 Effect of freezing—thawing and water content with different

weight of weathered coal on restored soil CEC(cmol-kg™)

AT % SR % AL
Bl 2R X 4 & Dt
0.0 5 8.23+0.06b* 8.04+0.02b
10 7.66+0.06¢ 7.94+0.04c*
15 8.23+0.05a* 8.16+0.05a
0.5 5 9.48+0.07b* 9.18+0.04b
10 9.44+0.04c* 8.48+0.05¢
15 10.57+0.04a* 9.79+0.02a
1.0 5 10.94+0.01b* 10.32+0.04b
10 10.49+0.07c* 10.15+0.03¢
15 11.13+0.10a* 10.52+0.03a
1.5 5 11.47+0.03b* 10.98+0.04b
10 10.82+0.06¢* 10.68+0.04¢
15 11.78+0.03a* 11.29+0.02a

¢ R HILR RIS K B b BRI RS 7 Pl 06 15 755 - S

Faciht, HoA 3525 57 (P<0.05)
FEURNZRTHT FELAT AT O, JEAE ot & i s v i B PH B 52
R, AP &R 1.5%  FKEN 15%0,
FRESAEE TS (PR IXI4) 19138 CEC iR 3 KA
11.78 emol *kg™ B XF REYETIN T 43% ., 1] UL, 38 S 340
KAy S A AL & A R CEC, s
TRIE LA RE ) FIER R ZZ v e
224 3RS

BT X b 32 B, A pg AR 2, 148
FEA KA Z H RN, A LA, 7™ 5 S
BRA o TR LTS TSR 1Y FE ORI AN
NEJ R R B SR bR, IR W PR AR KR TT
BUbREFR LR, EATE IR T REZER . X
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K, T B B R E R A LT S AR
(3 T I 5 o

& 3~ 5 AT, DR s B ad FE 2 s bl
AP S B, TR A A A
R ER N, AU E AR R, B K o a4
&, A S RIS TR YA L
SN 1.5%, FIKEN 15%N}, ikt 2246 B 75 (BT /R
M) By TR SRR 0.36 g kg™, BN REIE N
38% . HFFEFM AFPLARNE S | 4158 5T b 55 PR 28 %
TIERARA — ", 55 ARGk gy, S A L
i AR PR S, eE A
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Figure 3 Effect of freezing—thawing and water content with

different weight of weathered coal on restored soil total N
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Figure 4 Effect of freezing—thawing and water content with

different weight of weathered coal on restored soil available P
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Figure 5 Effect of freezing—thawing and water content with

different weight of weathered coal on restored soil available K
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different weight of weathered coal on restored soil catalase activity
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Figure 7 Effect of freezing—thawing and water content with

different weight of weathered coal on restored soil invertase activity
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Figure 8 Effect of freezing—thawing and water content with

different weight of weathered coal on restored soil urease activity

R TEBEUREYFIEIRZ BRIEXME

Table 7 Correlation of soil physical, chemical and biological indices

i H HIRIA KERVERIRIE AL pH CEC £ MW HE RS TR ke
AR A 1
KEEPEHIRIE -0.143 1

AL 0.325%% 0.635% 1

pH ~0.549%%  —0.480%*  —0.573%* 1

CEC 0.295% 0.595%*  0.935%%  —(0.545%* 1

et 0.244% 0.388%*  0.856%%  —0.444%%  (.776%* 1

TR 0.328%* 0.778%%  0.833%%  -0.640%%  0.797%%  0.557%* 1

R 0.447%% 0.260% 0.731%%  —0.332%%  0.683*%%  0.901%F  (.555%* 1

AL ARE  0.455% -0.413 0.272%  -0.253*  0.283*  0334%  0.080 0.275% 1

iR -0.239* 0.696%*  0.355%%  —0.354%% 0.408** 0060  0.527%%  -0.166  -0.106%* 1

Uit 0.377%%* 0.155 0.553%  —0.238%  0.505%%  0.638*%%  0.454%%  0.650%* 0.123 -0.144 1

TE %7 FORMHE R, * "IN R 3
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