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Soil Quality of Surface Reclaimed Farmland in Large Open—cast Mining Area of Shanxi Province
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Abstract: To assess the impacts of land reclamation on soil quality in mining area, we compared the physicochemical properties of surface soils
from reclaimed farmlands with those from the un—reclaimed lands and undamaged farmlands using a total of 18 plots with different land types
and reclamation duration. All reclaimed farmlands had higher soil bulk density, field moisture capacity, pH, total phosphorus, total potassium,
available phosphorus and available potassium, but lower organic matter and total nitrogen than the undamaged farmlands did. For both re—
claimed and undamaged agriculture lands, soils had lower density and pH, but better soil fertility at 0~10 ¢m than at 10~20 c¢m layers. Most of
the physicochemical properties of soils at the depth of 0~10 cm were higher in the reclaimed cultivated lands and reclaimed woodlands than in
the undamaged cultivated lands. Soil bulk density and available potassium of the cultivated lands with 13 year reclamation were not signifi—
cantly different from those of the undamaged farmlands. Most of the physicochemical properties of the woodlands with 19 years reclamation
were better than those of the undamaged woodlands. Taking together, reclaiming lands in mining areas would improve soil quality.
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Figure 1 Location of Pingshuo open—cast mining area and sampling plots
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Table 2 Soil physicochemical properties of reclaimed and undamaged farmlands

B (ogin ’:/ . ] Elﬂ pH {i * ﬁ*ﬂﬁﬁi #/ gl ¥ e * El * ﬁiﬂ(@ﬁ*/ HAE X
grem” kit */% gkg! g-kg g-kg! g-kg! mg- kg™ mg-kg!
SEERFML 1342017 17432268 823:0.17  9.13+831  0.3520.16  0.52+0.05  18.04x1.35  7.36+2.54  119.33+42.25
KZ B 1.30£035  17.21x2.70  8.11z0.17 9.68+3.25 0.50+0.10  0.43+0.12  17.05£3.15  6.32+4.61  90.60+29.11
TE % RN IIA T T RIE0K, P<0.05,
x3 TEBUMERNERER
Table 3 Vertical differences of the physicochemical properties in soil profile
A ﬁi{} HﬂFl"Eﬂ ¥ pH {if * ﬁm}i */ é’%?u %@%7/ éﬂ/ ﬁxﬁwﬁ/ A K
grem KA % g-kg” g-kg” g-kg” g-kg mg-kg! mg-kg!
HERARMM(0~10 em)  1.29+0.13 18504254 8.19:0.19 12.28+10.86 0.37+0.22  0.53+0.05 18.20+0.97  8.34+2.84 146.02+47.21
FZHRHIH(0~10 em)  1.28+0.07  18.15%£3.33  8.07+0.19  11.26+2.19  0.52+0.09  0.4420.14 17.17+1.78  6.49+3.82 112.07+21.46
SRR FH(10~20 em)  1.40£0.19  16.37£2.51 827+0.14  597+258  0.33x0.09  0.5120.04 17.89+1.67 6.49+2.01 95.60+16.54
KZHAFAHL(10~20 cm)  1.41:0.07  16.40£1.93  8.1620.16  8.1023.50  0.480.11  0.42+0.11 16932427 6.15£2.12 69.12+17.31

T FORIEFRIIAT] T 1G5 25K , P<0.05,
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Table 4 Differences of the physicochemical properties of soils in different land use types(0~10 ¢cm)

. 2 H/ N . ) */ e B0 el Rt/ TR */
s ﬁi} W kR pH i * ﬁ*ﬂljﬁl 4 @i W,. ﬁxﬁl@i 1_)&%71
g cm g-kg g-kg g-kg g kg mg-kg mg-kg
2R 1330.12  19.02+228  8.33:0.04 a  3.93x0.57b  0.30£0.10  0.53:0.02  17.64+0.80  10.11+2.60 102.92+16.69h
2 Rk 131£0.10  17.82+330 8.07+0.22 ab 18.28+11.98 a  0.42:0.31 0.51£0.05  18.30+1.46  6.23:1.79 172.90+35.14a
RAZPHHHL  1.2520.02  19.7621.99  8.14+020 b 12.19+1.65 ab  0.42+0.19 0.49+0.10  17.55+1.58  8.20+2.99 112.38+26.26b
T FORTEPRIA ] F IR, P<0.05, a.b FoR “H 257 BENIRE, ab TR 2EF AR EFNIRD
R5 FEMETERVERPERZER(10~20 cm)
Table 5 Differences of the physicochemical properties of soils in different land use types(10~20 cm )
73 * H Vi Rl ks Y7 *
FoA FEL mmekiee pgre  FRVRY BRGSO BB B AREE R
g+em g-kg g-kg g kg g-kg mg-kg mg-kg
2R 1.46+0.21 16.37£1.95  8.33x0.10 3.80£2.06  0.31x0.09b  0.52+0.02  17.10x1.15  7.85%220a  93.40+17.47
ARy N 1.41£0.15  1647+3.60  8.22+0.09  7.50+1.35  0.35:0.11ab  0.52+0.04  17.72¢047  521+1.11b  96.29+20.12
KL 1432014 16.38+237  8.16:0.17 8.40+421  0.49:0.13a  048:0.10  15.54:2.05 4.68x1.41b  86.30+20.43

T FORIEIRIAT] FAGHESR , P<0.05, a.b R —H 225 BB RN, ab FoR 2257 A8 B IR
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Table 6 Temporal differences of the physicochemical properties of reclaimed cultivated soils(0~20 cm )
FEA A/ WK Hfi * HHLBT #/ e 2/ et AR AL/
g em” % P g-kg! g-kg! g-kg g-kg! mg-kg mg- kg
ZRBH 13 4 1.28+0.08b  18.72+1.41 8.27+0.06a  4.13+0.63b  0.33+0.09b 0.51+0.01 17.42+1.30 8.26£2.99  112.67+6.46b
R B 1.74+0.04a  18.47+5.19  8.26+0.26a  3.07+1.10b  0.19+0.09¢ 0.48+0.03 20.60+£9.51 12.19+£2.55 171.81+£22.36a
RZWHEH 1.32£0.08b  19.15+2.28  7.97+0.15b  10.43+3.0la  0.59+0.03a 0.50+0.06 14.20+0.87 7.63+£3.72  91.48+19.00b

B FORIEFRA ] FAGHEOR , P<0.05. a.b e R FIPRE  ab FORZERABFIRE .
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Table 7 Temporal differences of the physicochemical properties in reclaimed forestry soils(0~20 cm)

o ﬁﬁi FH 17K s A BLE */ R e el AR HURR 1
grem % g-kg’ g kg’ g-kg’ g-kg” mg-kg! mg-kg”
S ELMH 19 4F 1.3420.15b  16.85+3.80  8.1240.10  7.37+1.95b  0.48+0.15a 0.51+0.05a  17.98+124  5.69+1.31 b  130.97+35.48ab
SR 22 4F 1.23£0.17b  17.80+1.39  8.06+0.19 17.28+10.49a 0.25+0.18b 0.52¢0.08a  19.07+1.81  6.36+1.73 b 144.18+66.98ab
FERM 17420082 1847519 82620.03 3.07+1.10b  0.19%0.09b 0.48+0.03ab  20.60£9.51  12.19+2.55a  171.81+22.36a
KZHHRM 137005 15.69+2.23  8.15£0.19  8.14+1.47h  0.52+0.08 a 0.44+0.05b  19.16x4.68  1.78:0.76c  85.85+30.77 b

T FOREFRIA T FRGRESR , P<0.05. a.b e ZRZERBERPRE  ab FoRZE 74 BE IR
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