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EE . R B IRSRA S (FF Yy, 285X IRFEIX) HIEREME RSS2 HIE, DR Az 68
AR5, RGeoHT T WASRIESE A 85 - A B AR Bl A a8 fh . SR (1) BXFIR (R
KB AL, T ALY, ZEXFIRIGEX Ly P R B IR S, TIEEKE | A TR, SR
MAE I, Hpitaty ., 2K RS KRB EWMRIBEIREEZRAKTE (P<0.05) 5 (2) EXHEEMHEL, R
WA R S B BFIRT AR (P<0.05) , SXHHEML, Ay, X EAREX N HIEaHLE &
SrHIREAIR T 30.36% . 27.38%. 37.5%, HEMASEDANEILT 34.92%. 37.77%. 26.13%; (3) SxiHEAHLL, 16
T3 ZE X LU RRE X A EE 4 BIFRAR T 59.77% .43.68% % 51.72% , T EHAIRNG 7 AIFEAIR 3.77% .32.83%
28.78%; (4) SxtHetHLL, iy, REEXDUSRMEX AR, B (FpR) | BB (RARRER) K&
YR REMT R (P<0.05) , HAIREKAWHE . BE (FR) | B (EATREAR ) KAV 2R
K, 539K 45.59% , 25.69% . 35.66%F 55.79%. FR AT, HIEXK LR AR, R 1.639, =i
M, ARG AR AT AT R X R O R G AU SR R A
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Impact of Typical Coal Mining on Soil and Vegetation in Shigetai Mine of Yulin

HAO Xinzhongl'z, SHI Changchunl'z, GAO Zhenliangl , GAO Rongl'2 , ZHANG Ruili', ZHANG Jiping, MA Yali', QIAO Yina'
(1. Shaanxi Academy of Forestry Sciences, Xi'an 710000, China; 2. National Positioning Observation and Research Station of

Maowusu Sandy Land Ecosystem of Shaanxi, Yulin 719000, China )

Abstract: During July and August 2022, soil samples were collected in coal mining habitats including barrow, crack zone and subsidence trought in
Shigetai Mine of Shenmu, Shaanxi province, and investigations were implemented on vegetation in the same sites. The results showed that compared
with the control (mining area), the soil physical properties of barrow, crack zone and subsidence trought showed degradation trend, with a decrease in
soil moisture content and hardness, and an increase in electrical conductivity and bulk density. The soil moisture content in barrow and crack zone
had significant difference with that in the control (P<0.05). The content of soil organic matter and nutrient in coal mining habitats was significantly
lower than that in the control (P<0.05). Compared with the control, catalase in barrow, crack zone and subsidence trought decreased by 59.77%,
43.68% and 51.72%, and alkaline phosphatase by 3.77%, 32.83% and 28.78%. Compared with the control, the number of vegetation species, arbor

density, herb and shrub coverage and biomass of vegetation in barrow, crack zone and subsidence trought was significantly lower (P<0.05). The
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MEVPEGAH AR E-mail: 468058917@qq.com,
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number of species, arbor density, herb and shrub coverage and biomass in the subsidence trought decreased by 45.59%, 25.69%, 35.66% and 55.79%.
Principal component analysis indicated that the comprehensive evaluation of subsidence trought was the lowest, only 1.639.

Key words: Shigetai Mine; coal mining; soil; vegetation; influence
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L FybHh, wEEE SR, RIS B R SR A DT . RS DX S SR BRI A AR AT 2 R KB
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km?, B HR HESERAA IR E , KRR SG AU R 5. Horb, HEHEE A IRFE X R 250.75 hm?,
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ZE%, FERILTKEG, AT TSR RE R . REX P ASEEEENERT, Mgtz
R, Ry RS, EEMRSERIIREX., BEEFREHEGARY K, #HARN REGTHSE,
I FRRSTERURRER., g, SRR JHEE S MBR 20 R4E, TER4EX., RN, EREhRiesE R
A3k7 X CRAASLT EEEER, ARERIH, KIS A EERE S T B O . 0T X R A i
JeiEtEdb it G F R Wb, EIDIYb A B LR e T R S A 0 e SR P AR RO X
TR K EFFR G FH0L A SRER M, BAMES LIS Tnt, MEMmeiE, Mz, i
BT, HAATEE + PR XA R I A= A AR N B AE R A B B BIR S, [R]E 32 iy AR 2
A2, FEY 2R — AT AR S A IR BRA AR, R EEEHEY A /N 828 )L Caragana
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2 MRS E

2.1 HHgE

VR X BT Ay . REX ARG 3 MOARRDRESEI AR, A RHbARERE 3 B35 AR i b
VER RAEHS, RIS R — B4R . TR — B AR B E R B, T 2022 4F 7—8 Hik 7 - IHu:
Sapkiae.
22 RWHE
22,1 MR EMBAET E BAEALE 3 ANEERTT T RNEARZETT N 3 mx 3 m, ARZHTTN 6 m
x6 m, FEARZFEH M 10 mx 10 mo Hpr, RARZHAERZREGMET NDR LB ERRES, FTARZ
VHREEANEE T N B0 Rh B R | TR B S R BT B SR AR, AF I SEIS A, 105 C FRETRRE:.
IR AR ST TSR 3 AN L
222 EALFAAE (1) FIEYEIETNE . TIEEENERAM IS, TIES/KENE RAMTE, 1%
T P FH 3R . (2) 3kt e . HEAPLTS B H B, HRea S ElE H
RIS SRS B R R 0% A& B2 R NaOH & l-HBRPTEL Ak SO & RE
% NaHCO; i@ 42-SHBHTH ik 24 & i g SR F HF BRI M- JCHE G RE 112 5 e & 000 5 2% il NH,COOH
3R JEE TR IR pH . (3) TIEEEIRTEIE . PR H 3, S-Za Kk
Phfaid; MREEEE PRI E F b Bl AR R PR IR it fadh; I b SURE PRI T 5550y
S
2.3 BIRABRANE

et R H SPSS 23 BRI T I bT, AR F3ME + brififie 2 (SD) FR, ZRBEMKTHR P <0.05,

3 R G0

3.1 BEISRIEMENE R T IRMIB R

M1 WS, AE SRS A0 e R B —E R s, SRTEAELL, TTAY . REX
VIR IRFEIX ) 8K S XA R TR, SR MNAE EI, He, e HIEESKERE S T alf
FBEIX (P <0.05) , FHESTHR, A MRLE X I TR S /KRS BRI T 14.10%F1 6.04%. 1HH THHkE X AR
QX MRS, HAELREE T 25 bR, RV FASR L3RR T . AR L
FAFEART AR BSRAES TAREX; HIEFLEE (BRAFARIN) BT ARRIEX,

1 SRR ER TRV R

Tab. 1 Physical properties of soil in typical coal mining habitat

bt Yo He (7] FBEX. BRI
TIKE Y% 5.46+0.16 a 4.69£0.20 b 5.1340.17 b 4.74£0.16 a
SR/ (ms-m’) 9.29+0.32 b 9.35£0.05 b 10.56+0.42 b 13.26£0.24 a
FLBREE/ % 4226+3.10 a 41.5142.19a 43.02+1.43 a 43.15+2.47 a
2/ (grem™) 1.43£0.04 ab 1.55£0.03 a 1.5120.03 ab 1.48+0.02 b
i/ (kg-em™) 2.2340.06 ab 2.1240.13 a 1.95+0.16 ab 1.82+0.11b

E: BT ARNSFEEFRA RS ZE R EFE (P<0.05) ; T,

32 HARERMERTIEZRSSETK

2 ITLARH, AR A ARG 3 S BT I, gL, R . A e A E
EXHh ) S ERFREEERKT (P<0.05) , tHECTIFEX, MIREEER . B0 . Sk 2 s
A AERTE 60.00%., 35.37%. 10.15%5% 6.19%. SxHIEAL, ZEXFIEMGEX 4% pH B2THE (P<0.05) ,
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AR T 7.89% . 7.16%, A7)+ pH B T, HETHRE 0.49%. FTHRHIEAR . 2. #5L
SEWHETHAY . X DIEIRMX 38, HRBREEERKT. ek, REEITE BTG
Y. X VIR 350 S BT I
%2 BERERFEEHRES SR

Tab. 2 Soil organic matter and nutrient content in typical coal mining habitat

Lty ot R s FUEIX BRI
pH 8.17+0.15b 8.21+0.20b 8.80+0.15a 8.87+0.36a
BHYLY (gke') 1.68+0.25a 1.17+0.22b 1.2240.17b 1.05+0.11b
2R/ (gkg') 0.15£0.04a 0.13+0.03a 0.14+£0.04a 0.11£0.02a
B A/ (mgkg!) 18.64+2.33a 12.13+0.31b 11.60:£0.66b 13.77+1.73b
£ (gkg') 0.31£0.08a 0.24+0.052 0.18+0.082 0.18+0.04a
B (mgkg') 5.21+0.282 3.70+0.35b 3.87£0.27b 4.73+0.23a
28/ (gke') 14.16+0.80ab 13.43+0.79a 12.86+1.02b 12.32+0.48b
B (mgkg!) 74.54+4 87a 68.33+2.36a 25.67+2.49b 73.67+5.53a

3.3 HAIREMREETIREMEMER

HH 1R R R BE S A R ) - SRR TR A — e A Ak R Febril B B 1 2 Rk (P < 0.05 ),
SxtieAEb, fFaby . RAEX LU IERE D E) HIEIREEE YA e T, a0 28.57% . 21.43%F1 21.48%.
ot HE SR B P I . MR L SO E A ST AR T A . EX LIS B —E T, H
T3 A EERE IR THA RIS R B R B R . TR, fFAY . e DUIRRG X T b S
SIAIBEART 59.77%. 43.68%% 51.72%. L& EANA, SxtEAHLG, 1Aty . X DLIRFE X - mii i
BitE . FERERG LIS S EEHE A — @M TR, DREETE G Tt .
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Fig. 1 Soil biological properties of typical coal mining habitat
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3.4 BRI RN BEEEHE

I 2 v, SXEEMEE, fFaY. REXLUSRREX AR Z 2 —E RN, k. &
B OIR) | EE (CRARIEAR) RAEYSEIET MR, JFRRBEEEZERKT (P<0.05) . E?Ei‘fj L 5
X EIRFEX AR RO #As 25, Hob DUSKEX 25, SXTIEALL, BRI AR, B (R ) | 58 (35
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Fig. 2 Vegetation characteristics of typical coal mining habitat

35 BIGATNER
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Tab. 3 Rotation factor load matrix
Fabw F, F, Fs3 18bn F, F, F3
EIRE -0.350 0.934 -0.073 TR 0.281 0.481 0.831
GRS -0.868 0.477 0.137 U ik -0.603 -0.741 0.295
LB -0.816 0.555 -0.159 TR 0.210 0.832 0.513
Fai 0.815 -0.557 0.159 R eR T 0.891 0.021 0.453
TR 0.805 -0.572 0.157 LS 0.676 0.644 -0.357
- e -0.936 0.127 -0.329 YR 0.968 0.225 -0.113
HHUT 0.861 0.414 -0.294 B 0.912 -0.061 - 0.405
2R 0.708 -0.283 - 0.647 R 0.981 0.172 0.094
FA 0.626 0.779 0.038 e 0.969 - 0.046 —0.244
A 0.949 0.275 0.153 FRIEAR 12.080 6.410 2.510
TR 0.249 0.967 0.044 JTETRE /% 57.530 30.510 11.950
EXil 0.587 -0.709 0.390 B ETTRE % 57.530 88.040 99.990
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HIZ& 3 RW, $-H3 DRy, BT 280 R TTRE A 99.9%, KT BUAX 3 4>l R5E& 21 M4
bro B3 3 WAL, YrRihdc. W, EELEYIELE P ERERDS, FORRBZERRDL; SOKER . BHE F,
AR, RFET IENEACER, 2R RN REIRAGAE Py BRUEEGE, RE IR LU,
BT o
352 HZeih ZHETHEAFMSR LR HIE, IR A A FREE R STV A A TIASCR A, W)
PHEIARFERADEAN S T 0 IR LR S PP DL, WAk 40 MR 4 2RI, RG50S, H—4
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REGRTHAR, EELESIFIE IO —38bR, AT BURRG BRI AL SR SR B SR 3

*4 ABRBERPEEERNREAEIHR

Tab. 4 Ranking of principal components and comprehensive evaluation of typical coal mining habitats

Rk - LR . B . B, B —
1357 IR oy AR oy AR oy AR
AR 4.078 1 2305 1 -0.326 3 3.012 1
s 1.355 2 -2.840 4 1.456 1 -0.062 2
5% -1.506 3 -1.423 3 —2.100 4 -1.311 3
TRFEIX -3.927 4 1.959 2 0.969 2 - 1.639 4
4 ik

RARBERTFRIGT 20 HEAD 80 4FR, QI BAFEHEK, W UM L AR, SETKIGY.
HIERAL L B2 — R ), TR T Y AR A R RS e BRI 3 FleRAEDEEh AR
SRR RIEX )2 TSR R A T AR RGBS, [FIRHSRERTRE  FUBET G, X 5 HARR IR
X3 B A I — ST FEART D, BIFEIXE RO, O TR X IR+
¥, HFIBEG HIERRAZ BN, RIS BORMAX LB RN . R TRE . SARCRBEAHLL, SRAE
PAREIX LB BOREARIE EAT P e, BN . REREE LU SO A SRR, X SR A RIS R
AR TR S IR B O R P2 B e R E , IR TR SR, SR
PIRhE, SRR TR, WMRRE TR TRG, a0 R bR B — iR I, e XA
BE, ATLAE Yl N TR N R OVRE, RO R LSRR TT,  DOE DI AR 5 1Sl
MEENE |, RHERIEX ARG E TR,
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(1) SRRERIEANAN I A3 L3R SRk | BRI ACRAEIX, PR SRR T3 S KR 2 i AT
LGHZEEIX (P<0.05) , HSRMARERETARMX, LB (BTN STARREEX.
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