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Characteristics of spatial variability of plant diversity and soil nutrients in

open—pit mining area
BI Yinli', LI Xianglei' ,PENG Suping' ,XIE Linlin' , WANG Dangchao®
(1.State Key Laboratory of Coal Resources and Safe Mining, China University of Mining and Technology—Beijing , Beijing 100083 ;
2.Shenhua Group BEIDIAN SHENGLI Energy Corporation. Limited ,Xilin Hot 026000, China)

Abstract: To study the effects of open—pit mining on natural plants and soil factors, We take the Inner Mongolia Nortel Shengli Mining Ar-
ea as the study area. We use field ecological survey methods to carried out plant community surveys on grassland at different distances a-
round the mining area.and collectted soil samples around the mining area for laboratory analysis. The study results show that ; Dthe natural
flora of the grassland is dominated by Cleistogenes squarrosa, Carex duriuscula and Eragrostis minor, at a distance of 100 m away from the
coal mine which is relatively disturbed by coal mines; the plant community at a distance of 400 m from the coal mine is dominated by Stipa
grandis, S. krylovii and Agropyron cristatum. Stipa grandis, Eragrostis minor and Cleistogenes squarrosa are mainly at a distance of 900 m;
at a distance of 1 900 m from the coal mine, the vegetation community has stabilized with S. krylovii, Cleistogenes squarrosa and Stipa
grandis.@Compared with the control area, the closer to the mining area, the plant diversity index decreased significantly, the community
similarity decreased, and the soil water content, organic matter, nitrate nitrogen, and available phosphorus all decreased significantly.(3
The soil fertility far from the mining area is better than that near the mining area. Coal mining has an impact on soil fertility within a cer-

tain range, and the spatial heterogeneity of soil nutrients around the mining area changes to varying degrees. @Redundancy analysis
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shows that plant diversity index was positively correlated with soil water content, organic matter, nitrate nitrogen, available phosphorus

and available potassium. The soil and plants around the coal mining area are disturbed to a certain extent, and the soil nutrients are spa-

tially heterogeneous. The succession of vegetation communities around the mining area has different needs for soil nutrients, and the chan-

ges of community species are obvious. Soil water content and organic matter account for a larger proportion of soil factors affecting plant

community characteristics around the mining area. The grassland around the mining area is degraded to varying degrees. Under the premise

of natural restoration, appropriate artificial interventions can be implemented to promote the restoration of grassland around the open—pit.

Key words: Shengli Mining Area;plant diversity; soil factors; spatial heterogeneity ; redundancy analysis
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of sampling points

1.3 TiEHRLE

KR HAEAERP AN A M e = AT B
JEEE N TR E . 15 pH AP (SOM) |
S (NH,-N) WA Z(NOS-N) (R (AP) |
A (AK) R PE WL I (S—ACP) | Btk % 1% il
(S—-ALP) | FEMRE (S-UE) MF8ARI e 5 2 B 113
RACSHTY 2 B I A TN AE
1.4 HEESEFEELE

T Y% 2 FEPETE BOUR 36 BE A S e 25 G 46
¥, Sorensen FEVR AR AL 48 00T LA sz W AN [) B 7% &%
FRRIE AR IR B, fE TR B e A
FETT A YRl i s B 5 R R TR R i
gﬁ(l’i) s R

p.=(G+H+P) /3 (1)

A G AR S s H AR R s POM AR AL
et P BB X I E AR 7 v B (57 R FH
FroEA AR5 ARl B FE J7 N 25 W b B S (BT TS
T ZREERR R
Margalef E&EFE . M= (S -1)/In N (2)
Shannon—Wiener ZHEVEFEEL .
H=- Y plp, (3)
Simpson LA EFGE. D =1 - Z p.’ (4)
Pielou 5] E46%0. J = Y plnp/In S (5)
Hph oS HEETT NI R ECH s N o B 7E T 7%
BT A W) Bl B A R B2 R, Sorensen A1 L
AL
CSI =2n./(n, +ny) (6)
K A B WREE TG BRI B0, T A BE
wIRECE 0y, O B RETS MR AR
iR H Excel2016 #4740 3, 38 & SPSS20.0
AR AT 22 B AR BOR S ERALME B A TP R R
T5 220 M ANOVA K56, i Arcgis10.5 B /F 158
0T T vd BLA% (Kriging ) 47 8 2% B0 BF 5% X £
5 1 el L1110 o I A = T T A BN
Canoco5.0 #3517 RDA £ &, Y BE V& Fe Ak
54 PRy 5E 20 RDA 4 Rk T8k,

2 HRENH

21 HEYMERSEEZETL

ISR DX Ji 28 A0 Ay A8 8 ) 5 [ 5P (Stipa
krylovii ) +& Bt F 52 ( Cleistogenes squarrosa ) #f7% , 1F
BCE YRG5 A 3] 23 MEY TS, 8
12 B4 20 J& , FE I ATERAF S8,

AR T 7% 20 W Fh B A A AR K 25 S+
(1), 55 BB DB NS B & X
TR AR AL, D3R o AT 5P RERe 75 R
£ (S. grandis) W ZAEAE I ERETIX 1900 m Al
Xof DA 1 e ey, WA 5 R0 DX G 0/ S TR AT
5P BRIXAH M, A KB Ak E M 4R R B R E
( Carex duriuscula) F1/\NHJE 5L ( Eragrostis minor) B %
AAEFE SR IX 100 m ALH AR, 400~900 m i
il , R LA/ N S P RS BB i S R BRI
DX R A I T b BB A A E W 2% e, DR B R
DTS, FE W) A T 4 0 R AR R, v QAT 26 e RS 1
B REE B AT, B SR IX R
BRI ST RLE AR T AE AN JE B AL T
g G s RS AR B S L
B BRI , A I RERE R IR

207



2020 4F55 12 A

# %2 A F H K 5548 4

Rl HREVRORTEESERFEYHEANSEEZETL

Table 1 Changes in species composition and important values of vegetation communities at different distances

from sample to boundary of mining area

ANTR] B B R R ARV A
LR ES

100 m 400 m 900 m 1900 m XX

LEEY: s Scutellaria viscidula Bge 9.21 10.09 9.64 2.07 —
i G Stipa krylovii 10.26 14.20 13.69 15.88 18.53

HLRTERE Convolvulus ammannii Desr 7.19 5.14 2.79 4.24 —
e e 2 Cleistogenes squarrosa 14.05 8.40 19.41 22.42 11.09

WEXR Salsola collina Pall 2.30 3.34 1.66 1.97 —
FH Leymus chinensis 5.65 7.67 4.56 2.72 9.23

/N1 i 2 Eragrostis minor Host 13.51 — 18.29 8.46 —
KEF Stipa grandis P. Smirn. 11.06 14.54 16.19 18.75 16.77
SFRH Carex duriuscula 14.15 — — 6.23 1.54

PR Ephedra sinica Stapf 1.32 — — — —
Yt 240 Scorzonera pusilla Pall 1.71 3.70 2.89 2.32 3.68
ZIRA Allium polyrhizum — — — 4.21 2.03

poa=) Oxytropis DC 2.18 3.76 — — —

PNRES Asparagus cochinchinensis — — — 1.28 —

e Artemisia frigida Willd — 4.41 — — —
UK Agropyron cristatum — 13.31 5.84 3.3 3.78

B JR 28 M Ik AE Heteropappus altaicus. — 5.28 — — —
LA Astragalus galactites Pall. — 6.16 2.10 2.24 5.12

# Chenopodium album L — — 2.95 — —
b Haplophyllum dauricum — — — 0.83 7.70
it Iris tenuifolia — — — 3.08 6.30
B Anemarrhena asphodeloides Bunge — — — — 1.73
Pt Cleistogenes songorica 7.38 — — — 12.52
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RETEARRIIE R B0 R/ NE—E BB BT DR B,
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¥ 0.67) 3 BIRAIX 100 m ALRESARIME 2805 2
KWK 1900 m AR AE BIRE V& AR AL 28 B AR (AHA
PERECN 0.36) , HESRATIX 100 m F1 400 m &b 5%
HRDXAH LA Y AR DL M 2R B AR (AL R AR O.
37) , BEECRATIX 1900 m Ab-55 % BE X FE 74 AH AL
R (IR BN 0.61) , Ut BHFE R AT X i
Qb e 55 08 R DX R b e S AR, LS R R X A
UTAME B T2 i R, AT RE R 2 % i K
TER ARG R A T B s, S BUL R s
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Table 2 Changes in Sorensen similarity index of plant

communities at different distances

ANFIFE S Sorensen AT HE 5L

TiH

400 m 900 m 1 900 m Xf R IX
100 m 0.53 0.47 0.36 0.37
400 m 0.67 0.50 0.37
900 m 0.61 0.39
1 900 m 0.61
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Wiener 485 Simpson $8 % bifi 5 5 R4 X B 25 A9 35 K
5 BRI R 3 AR X A S L AR
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Table 3 Changes in plant diversity index
at different distances
TR 2R E R
100 m 400 m 900 m

EYE|

1900 m  XFHHIX

Margalef 1.35+0.08" 2.56+0.66" 3.46+0.32" 3.07+0.49" 2.57+0.30"
Simpson  0.45+0.05*  0.82+0.00" 0.80+0.03" 0.7620.07" 0.73+0.03"
Shannon  1.34+0.06° 1.79£0.01" 1.84+0.15" 1.64+0.18* 1.89+0.40

Pielou  0.73+0.05* 0.89+0.03* 0.87+0.01" 0.88+0.04* 0.89+0.03

Y T RIR NG 5 B4R R R 9122 2 53 8.5 ( P<0.05)
TR,

2.4 TEEEAKREBHNMER

AR A RS AC I A T DL 3R 4 RAEIX £
R, FEFR RN, A K E AP,
AR SR A B e R SR X IR
FXE R HE An , v A 38 5 7K A LB 43 ) 38 fn
T 68.87%F140.71% , FEESRAIX 1 900 m &b 11
B KRR AU A i 5 R X O T BECR T IX
900 m Ab A 2SR & w5 0 IR X e oA T H A A
1o UEHARE B R X At - R 2 0 07 T 408 55
B b P K ORI XU A R RIS, - 38 K i A AL
AR A SR M W R Al 1 B
EJORAT DX I T T AR AP, P Tl e Tl 5 TR
Byt B 5 R DX S s e TG A S AR
25 ITEFHSTHEHSH

R IX R A A B A T 2 g it
2T, FERT AT 50 BLAK ( Kriging ) T ELA 2087 X,
JAE A A (B 2) o RIEADLR  ES
RS SRR R AR o A Y AR R
KA X A B I, HAEZS ) L 2 ROk
A3, Ul I R KRR B e - 4 R S UL A i, Bl
W X R B RS 2R R, A8 4A
(& 2b) EEACHE (& 2d) FIEECE (& 2e) & B AERE
FATIX 400 m LASM 3G 2 s ) AT g R b
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Table 4 Basic physical and chemical properties of soil

R[] g A A
k=g
100 m 400 m 900 m 1900 m XF RRIX
SRR 6.91+0.06" 6.93+0.07" 6.69+0.02* 6.67+0.10" 7.30+0.04°
K53/ % 11.30+0.38* 11.33+0.93° 15.93+0.86" 36.30+6.89" 39.25+5.68"
AHURF RS (g - ke™) 20.87+2.07° 29.54+1.09" 27.63+1.28" 35.20+2.18¢ 34.45+3.19¢
BB RFESE/ (mg - kg™') 1.50+0.58" 1.26+0.05" 1.45+0.10* 1.69+0.18" 1.61+0.02"
MERFESE/ (mg - kg™!) 1.45+0.51* 1.23£0.10° 3.99+0.36" 1.48+0.14* 5.61+£0.27"
BRAC T (mg - k™) 7.46+1.82" 4.64+0.13° 7.69+1.03" 7.72+1.95" 4.0920.16"
RO R 8 (mg - kg™!) 245.84+17.23% 200.32+34.63" 260.86+29.68" 307.00+37.08¢ 185.32+6.79*
B B R S e B0/ (mg - ¢71) 253.4+6.41" 224.78+14.11° 232.82+8.47% 250.69+8.89" 313.36+5.95°
FRPEBE R S /3 4 (mg - ¢71) 334.96+9.84° 268.78+17.96 293.44+23.16%° 284.56+20.62% 322.56+5.10"
WEME A /40 (mg - ¢7!) 0.29+0.03" 0.27+0.01* 0.26+0.01° 0.27+0.01* 1.35+0.03"

SZRAT T PRI , HEHIAE 400 m 7 A TR I IR
i, HEEPAYLECK A THRYMR R FREY), &
32 W IR S R T A R, AR R AT U i
Z, LA PLTE RAnY  X Py 1  R
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TR B R A DOBUE AL 3B W 22, 0 B L T R
JE IR B R A DCBRIE | A SRR /K RE ) 8 1 - SR R
S7/RT e 3 1 e w1 12 < S I E 2 o T (W e
ME T RS E S RAEVT A% VAL r
li] 5 REREAIS , 4 DX ) 3 2 b g A5 280 7 R 43 A A
(K 2¢),
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Fig.2 Spatial distribution of soil nutrients
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