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Variation of Vegetation Diversity and Its Soil Relationship with Soil
Physical and Chemical Property in Lands of Different
Geomorphic Types in Coal Mining Subsidence Area

WANG Qi',QUAN Zhanjun'* , HAN Yu',FU Mengdi', YE Yao®
(1 Chinese Research Academy of Environment Sciences, Beijing 100012, China; 2 Nanjing Agricultureal University, Nanjing

210095, China)

Abstract: This research focused on the investigation of the vegetations in the coal mine subsided areas of
Shenfu-Dongsheng coal mine region with different landforms. Based on the data obtained from the field sur-
vey,we measured the correlations between species diversity and soil properties in different geomorphic
types and slopes. The findings showed that; (1) The plant species in Halagou minehilly-gully region) were
richer than those in Dalita mine(windy desert area). Lespedeza davurica could be indicator plant in windy
desert area,which succession mechanism conformed to the tolerance theory. Salsola a f finis could be indi-
cator plant in hilly-gully region,which succession mechanism conformed to the Promotion theory and com-
petition. (2) After 12a subsiding disturbance, Shannon-Wiener index and Simpson index increased by

54.60% and 73.85% in two areas,respectively. The soil water content and soil urease activity increased by
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8.64% and 57. 14% in windy desert area,and soil organic matter increased by 47. 73% in hilly-gully re-

gion. (3) After coal mining subsidence, soil catalase activity and volumetric water content decreased by

63.50% and 58.70% ,the species diversity reduced significantly in the middle of slope in sandstorm area(P

<C0. 05). Soil water content,soil nutrient and the species diversity increased in the bottom of slope in windy

desert area( P<C0. 05). The vegetation diversity and soil physical and chemical properties changed together.

(4)Significant positive correlation was observed of species diversity with soil water content in windy desert

area. The species diversity was negatively correlated with soil organic matter content in hilly-gully region.

Key words: coal mining subsidence; physiognomy type region;soil property;species diversity;species succes-
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Table 1 Main vegetation types and their important values in subsidence area with different physiognomy types
FEE(Y Important value
$ - - -
pib R e i 122 WL 7 il 20
y»lv;g)e v Species Subsidence 12a Subsidence 7a Subsidence 2a
A(D B C(K) A(D B C(K) A(D B C(K)
K HIAK T Lespedeza davurica 7.80 3.23 9. 64 4. 40 2.64
LM L3 Salsola af finis 2.29 5.51 8.87 4.18 4.59 2.35
TP T 5 Cleistogenes mutica 3.33 — 9.85
AT X WU Artemisia halodendron 2.05 13.00 12. 80 6.04 25.93 16.13 25.13 14. 49 22.00
Daliuta mine [ IR 2% M 8 46 Heteropap pus altaicus 5.85 . 80 5.29 2.71
HAE R AR MR Melilotus albus 10. 61 3.10 14.02
WAEE Artemisia annua 1. 1.62 .00 2.08 8.19 3.10 2.48
# Chenopodium album 5.48 .53
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43 1 Continued Table 1

TR ¥ Setaira viridis 23.18 13.09 18.31 20. 27 11.09 3.17 5.21 -

fifi Jfi LR Poa sphond ylodes Trin. 4.99 4.67 7.94 11. 34 12.29 10. 64 14.82 - 8.92

% UK#L Bassia dasyphylla 15.38 13.54 5.69 - 3.62 0.28 - - -
I%Zﬁﬂ?j?mi FHZ IR Alopecurus aequalis Sobol. 18. 36 12.21 2,77 36. 24 - 32.79 45. 82 38,44

R3KMEE Chenopodium acuminatum 1.62 7.00 9.73 6.61 15. 60 28.29 8. 86 22.17 12. 60

)R Cynanchum the-sioides 2.75 8.26 5.26 9.26

Jh & L Corispermum candelabrum 9.88 1.95 15.49 3.30 2.48

FEIR Alopecurus aequalis Sobol. 9.52 8.58  11.55 - 26.40  6.73  33.85  6.54 2.57

kG T Lespedeza davurica
LW E R Salsola af finis

JKFE Oenanthe javanica

S EF Festuca dahurica

WAL E Artemisia annua L.

H A6 ARHE Melilotus albus

Tt a1 5 Cleistogenes mutica

Wl /R Z& itk 46 Heteropap pus altaicus
TR ¥ Setaira viridis

DRSPS

Halagou mine

WA A. mongolicum Bgl

1§ iR 3K Poa sphondylodes Trin,
%46 B 1§ Medicago sativa L.

MR Leymus secalinus

e .. .
WE Artemisia argyi

9.69 8.79 1.40  11.42  6.24 3.97 5.34 8.35 2.05
8.94 11,98 13.85 13.19 16.59 35.59 14.70  26.25 31.59

1.48 6.50 8.16 - - - 1.68 - -
4.43 - 10.09 - 2.40 4.81 - 3.09 1.63
11.63 12,50 12.05  8.84 8.04 - 5. 64 8.82 8.65
- 8.89 3.75 7.07 7.35 13.58 - 2.74 5. 89
3.31  27.00  9.48 1.87 1.92 2.19 1.60 - 3.68
1.77 - 2.52 2.16 - 2.02 2.42 4.61 2.26
3.27 — 1.40 - 2.14 2.68 1.18 1.42 1.32
7.18 1.99 - - - - 4. 65 13.19  5.06
1.69 - - 3.97 16.12  2.01 1.35 - 6.93
5.04 - 3.61 - - 7.46
16. 92 - - 36. 37 - -
5.43 - 1.40 3.48 3.97

T ALBLC AR 3R RO KB B b BT 3 AN s 1.0 K A0 3R W h i 7 X 4T O 0 e R4l 3 IR

Note:A,B,C denote the bottom of slope,the middle of slope,and the top of slope in Daliuta mine, respectively;1,J, K denote fracture zone, near the fracture

zone,and awany from the fracture zone in Halagou mine, respectively.

O Margaleffii £f Margalef index

@ Piclouf %L Pielou index

M Shannon-Wieneri % Shannon-Wiener index [ Simpsondfi %1 Simpson index

EZERE
Diversity index
p— — [\ [3S) w
o w o w o

=
W
T

(=)

DU I )
Subsidence time/a

407

35 B {

Do W
S wn O
: :

Z FEPETR 5L
Diversity index

e - =
wm o W
—

(=]

0 2 7 12
DB I (1)
Subsidence time/a

Bl 1 AS[R) Hb A 2 T 0 DX AE BB v 22 MR SO 4k
AL REIEH X s B, B HL{A 8" X
Fig. 1 Changes of plant diversity index in the mine with different physiognomy types

A. Daliuta mine;B. Halagou mine
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Table 2 The correlation and difference of

plant diversity index in Halagou mine

R E H D
M Pearson correlation 0.039 —0.095 —0.018 0.351
% 54 Difference 0.943 0.729 0.695 0.278

1 i R. Margalef # %1 ; E. Pielou & %k ; H. Shannon-Wiener 4§ %1 ; D. Simp-
son 840K 5 A,
Note:R. Margalef index; E. Pielou index; H. Shannon-Wiener index; D.

Simpson index; The same as Table 5.
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Fig. 2 Changes of plant diversity index in Daliuta mine with different subsidence locations



1647

SRS B DX A ) 3t A5 208 TR AR ) T v 20 e 7 1 J HL A5 b 3 B4 B 9 56 R

£ .5

8

.mhm%mﬁ :\_mhwwr_u wO sueaw o218 m—ﬁwu m—t ur cﬁw_v QLHHQHCZ

* R B T S AL

88°0 0T 170 €e°0 (A3 7621 7170 09~07
. . . . . . . BZ1 9ousplsqng
10°T 20°6 820 8¢°0 ezl 0€°TT AN 07~02 271 mﬁ:
’ a1 5L
96 °0 08 77 ¢r o 70°1 29°1 L1 AN 0¢~0
16 °0 28°0 90°0 270 9T°1 20°TIT ¥1°0 09~0¥
060 927G eLo 870 921 71T LT°0 07~02
10°T A 8¢°0 90°T 8¢°T 6¢°CT €r°o 02~0 aurw nogefey
98°0 880 500 R 501 8601 61°0 09~07 R
. . . o - . . BZ 20Uaplsqng
69°0 v AN €570 21 60 °TT ST°0 07 ~02 2g B0
79°0 GG 0¢ 62 °0 09°0 €9°1 08°6 S 0] 02~0
[2°0 ¥8 61 00°0 ¢ o vy ¢oCr 9% "0 09~07%
. e . . . . . muﬂwﬂ:wﬁ_ﬂ_w CZ
7870 62 €€ €070 L2370 11°¢ 6€°9T 1€°0 07 ~02 wm_,‘Sww
06 "0 70 '8¢ 60°0 09°0 09°¢ 69 '81 2¢°0 02~0
6¢°0 G8°¢ 70°0 €90 L1°2 0% €2 029 09~07
. . . . . . . BZ1 20uapisqng
2¢°0 LL°2 90°0 170 00°¢ 12°¢1 G2°L 07 ~02 Tl mM_“S
2R
1€°0 96 '61 €2°0 L9°0 L0°¢ 80 7T S0°9 02~0
1270 79°1 800 0 1870 v Se¥ 09~07
. 7 . . . . . ) d0uapisqng
¥2°0 L2°¢ ¥1°0 19°0 0L°0 861 S6 7 07~02 v 10
€670 €8°21 $2°0 7L°0 89°T 887 01 02~0 sur enipe(p
920 B0 900 6e 0 890 651 06°1 09~07 R RS
. . . . . . . Bg ouaplsqng
720 0.2 L0°0 e o 79°0 el 0L°1 07~02 ;
€270 L1°€8 61°0 ¢6°0 L0°T 837 060 0¢~0
9,70 G911 €0°0 05°0 LT 7802 [T 09~07
. X . . . . . dUIPISANS ON
08°0 0€ 81 €00 0L°0 16°1 ¥y 8l 06°¢ 07 ~02 mm_;_:
gl B
2L0 6¢ '8¢ ero 660 €97 28 °¢1 0.7 0%~0
(Yo 8eBw)y/ (; Yo  8e8w)/ (; Yo 393w/ 07 /11w (_8Y 3w)/ (;_8Y «38u)/ wo / awn ad£y
wmﬁ_ﬁﬁwmu wmchu:w wmmmhp oﬂcmw\gv n~ ﬁ&cdm>< 7 m~£mdm>< \Hw\wmd AU Tﬂzw \HEOGMOFSLQ
HENE R B M LIla2 R 22 EHHM [i] it B 202 il SEME
sodXy %Eo:woizga JUQISJJIP YIim Kyrodoxd [edrwayo pue Eui%gg [10S JO IS ¢ 9[qe]

MM EETEERHLy ¢



1648 [T A i N // M= S 34 4

x4 ANETEARREGCELEEBELGER

Table 4 Soil physical and chemical property of different subsidence locations in Daliuta mine

- i fi RS KR i i I g HE R o A A
ﬂﬂ%ﬂﬁﬂ‘ Slope Volumetric E*ﬁi\ ﬁxﬁﬁ% ﬁ*ﬂ.ﬁi Urease Sucrase Catalase
Physiognomy oE Available N Available P Organic , 1 e . , .

position water ) ) , . 0 /(mg * kg /(mg * kg /(mg * kg
type Jem content/ % /(mg+kg ') /(mge+kg™ 1) matter/ % el Then h1
P Bottom 9.10 13.25 0. 96 0.72 0.11 19.07 0.67
ﬂ%{ﬁlfﬁ I Middle 14,20 17. 54 1.63 0.94 0.09 13.60 0.63
No subsidence ' ' ' ' o ’ '
YT Top 8. 20 24,31 0. 80 0.54 0.08 20,45 0.87
- I JiE Bottom 10.53 17,94 1.10 0.62 0.13 11. 83 0.35
Uk X " ) )
Subsidence I i Middle 5.87 13.07 0.90 0.72 0.12 11. 89 0.23
e WTR Top 8.47 17.30 0.93 0.37 0.11 10,25 0.29
x5 BESHEMEEHSIEERMEXESN
Table 5 The correlation of soil property and plant diversity index
A T ooty |
f@%ﬁé’éiﬂ iﬁ%ﬁfﬁ N ZAEPEFE B Diversity index
Physiognomy type Soil characteristic H D E R
+ 54 K/ Soil moisture 0.977* 0.965* 0.988* 0.484
[l Urease —0.331 —0. 364 —0.347 0.459
HEWEEE Sucrase 0.551 0.591 0.459 —0.569
R X SR Catalase 0.706 0.741 0.595 —0.452
Daliuta mine
+ A & i Soil available nitrogen content 0.877 0. 880 0.927 0.225
+ e S & 1 Soil available phosphorus content 0. 900 0. 907 0.928 0.167
AL Organic matter 0.598 0.639 0. 444 —0.59%4
+ 45 K& Soil moisture 0.117 0.066 0.146 0.778
[l Urease —0.789 —0.835 —0.969 0.129
TEREEG Sucrase —0.993 —0.999 "~ —0.957 —0.403
T AL X MM Catalase 0.874 0.910 0.995 0,024
Halagou mine
+ 353 3 A & i Soil available nitrogen content 0.840 0.881 0.987 —0.041
+ 3 W 5 Soil available phosphorus content 0.803 0. 848 0.975 —0.106
A LI Organic matter —0.997" —1.000* * —0.943 —0.442

IR (P<C0. 01, Horfr, 3o S Ak S0 06 M F0 - 3 IR R
K BT B 63,50 % Fil 58. 70 % s BE B2 - B A
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