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Effects of different reclamation patterns on the stability of soil water—stable aggregates of an opencast mine in
Loess area

WANG Yang—yang', ZHAO Zhong—qiu'*, YUAN Ye', CHEN Lu-ming', GUO An-ning'

(1.College of Land Science and Technology, China University of Geosciences ( Beijing ), Beijing 100083, China; 2.Key Laboratory of Land
Consolidation and Rehabilitation Ministry of Land and Resources, Beijing 100035, China )

Abstract : To understand the effects of different reclamation patterns on the stability of soil water—stable aggregates, reclaimed dumps of the
Antaibao opencast mine in Shuozhou, Shanxi Province, which is located in the northwest Loess Plateau of China, were chosen for this case
study. Soils were sampled in four mixed forest reclamation patterns (Robinia pseudoacacia L. + Pinus tabulaeformis C., Robinia pseudoacacia
L. + Ulmus pumila L. + Ailanthus altisstima M., Robinia pseudoacacia L. + Caragana korshinskii K. + Hippophae rhamnoides 1.., Hippophae
rhamnoides L. + Ulmus pumila L.) ;two types of pure forest reclamation patterns( Robinia pseudoacacia L. forest and Robinia pseudoacacia
L. forest ) ;the arable land. The original landform and un-reclaimed land were taken as control. The content of water—stable macro—aggre—
gates, soil water—stable aggregates stability rate(WSAR ), geometric mean diameter(GMD ), mean weight diameter(MWD ), and failure rate

(PAD) were analyzed. The results showed that, after years of reclamation, the stability of soil water—stable aggregates has significantly im—
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proved.The values of DR,5, WSAR, MWD, and GMD of aggregates ranked as : four mixed forest reclamation patterns>two pure forest recla—

mation patterns>un—reclaimed land, forest land>arable land.The PAD values of soil water stable aggregates showed the opposite order. The

stability of soil water—stable aggregates was the best under the Robinia pseudoacacia L.+ Pinus tabulaeformis C. pattern. There was a signif—

icant positive correlation among DRy, WSAR, MWD, and GMD in the evaluation indices of the soil water—stable aggregates, and they all

had extremely significant negative correlation with PAD. These results can provide some basis for land reclamation and soil remodeling of

opencast mines in Loess areas.

Keywords: reclaimed land; different reclamation patterns; vegetation restoration; soil water—stable aggregates; stability index
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Figure 1 Location of Antaibao opencast coal mine
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Table 1 Basic information of sample plots
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SCM  FVUREHONTIE 1450 5 MM+ Z&+Vbl 1993 4F  39°27'36"N,112°19'S1"E F-& 4 SRR VPRE R AL
WUH FEHE DR+ 1994 4F  39°30'2'N,112°18'28"E & 6 —
LI N sV RS HRR ALK 1993 4F  39°27'38"N,112°19'39"E  F-& 5 —
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Bl IC P HER b Bz — 39°30'18"N,112°20'13"E & it 9 —
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Table 2 The contents of water—stable aggregates in reclaimed soils of different reclamation patterns (% )

FEHS S R >1 mm 0.5~1 mm 0.3~0.5 mm 0.25~0.3 mm >0.25 mm
SV FRLHIA Oc 1.58=1.33c¢d 25.12+4.56a 10.27+1.46ab 36.97+7.69ab
S TR > LA AT AR 0.08+0.22b 2.04+1.45¢ 27.72+3.53a 10.3622.54ab 40.28+8.74a
SCM S xRV 0.01£0.05¢ 2.42+3.22hc 18.42+1.62b 8.72+1.42b 29.565.04b
WUH TR <A 15.15%1.32a 2.02:+1.58¢ 6.72+6.33¢ 5.9+5.86bc 29.79+14.43b
SV FRR ALk 0.09+0.13b 2.8+0.12b 12.4+0.23bc 16.65+2.63a 31.94+3.43b
WH A L EL VN 0.02+0.04¢ 3.03£2.67b 25.13+2.54a 11.69+1.21ab 39.87+5.9a
UR — 0.01£0.31c 0.72+0.42d 2.86+1.67cd 1.78+0.12¢ 5.37+1.64d
oP I 0.0120.12¢ 1.82:+1.66¢ 18.36+2.35h 6.9+0.23b 27.09+3.88b

IC Fidk 0.01£0.03¢ 9.97+0.46a 0.92+1.68d 7.22+1.53b 18.12+3.47¢

T W —SIR /NG PR R 22 7 B35 (P<0.05 ) s R b Bl Pl AR vE2E . Tl

Note: Different lowercase letters in the same column represent significant differences(P<0.05); The data in the table is the average+standard deviation.

The same below.
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different reclamation patterns
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Figure 4 PAD of soil water—stable aggregates under different

reclamation patterns
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Table 3 Correlation between stability indexs of soil water—stable

aggregates under different reclamation patterns

FEhR DRos WSAR MWD GMD PAD
DRoas 1

WSAR  0.793 1** 1

MWD 0.160 9 0.615 1** 1

GMD 0.751 9** 0.915 8**  0.503 3* 1
PAD  -0.797 1¥* —-0.990 1** -0.607 5** -0.901 6** 1

TE % I # SRR AE 0.05 F 0.01 K- B ML
Note: * and ** indicate significant correlation at 0.05 and 0.01 level,

respectively.
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