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1 #EFF7TE
1.1 HREER

F i fe 517 X (447487 ~44°527 N, 118°25" ~
118°30" E) AL T P4 57ty ARy B P £ BRAR U0 AL
BB H AR TR R BRI HOAR 5 IR ARSI Ak N 5
R R 242 W B BV B . X R 52 g e B AR AR
5 PG, M3 1 080~1 160 m ; = 2 b 55 R5AIE 125 J5LAI
Ll 22 B be e WOE Ui Jm b il 5 B AU 4R
RO 1.2 °CL AR B K B D 375, 1 mm, [ K
FEAEPIE 6—8 H AEF Iz K i 1 769 mm; Z4F
FEIRGE 4. 8 m/s, UTHIL NI Z ; BHEI AW RS H
R FE VR I AF ST 4R R RE 6094 5 B IX - HE LD I 4
o F AR GRE L AT A R AR
N THER ST 20184FEHITHE L T ELE R BRI IX
B, R TR b Ll B AR AR R RN 16 R, 43 1) Sy o A B
Bl 5 (Elymus nutans) | 3 R (Leymus chinensis) | UK B
(Agropyron cristatum) 3% 5. (Lolium perenne) , Jo 1"
# 2 (Bromus inermis) Ji12 K2 5 (Hordeum brevisu-
bulatum) 3 % (Avena sativa) % 16 H 75 (Medicago
sativa) | ¥ K M (Melilotus officinalis) . V5 T BE (As-
tragalus laxmannii) ¥y 5% #3 X% )L (Caragana korshin-
skit) GE58 (Corethrodendron fruticosum) ik 2 B L
F (Lespedeza daurica) . " B ¥ i (Hippophae rham-
noides subsp. sinensis) EEAEH T (Viola philippica) FK
YL (Cosmos bipinnatus)
1.2 BAEHE

T 20214 6—9 A & m A &k S0 {1+

HEL ) ) ol 2L B, T2 45 B AT SR P R A P ) b B A i
R Ml I AT A 5 VR A (I 1) o R AR 338 1k 1237 AN [R] A
PO WP AEHP AT R R R SR 2
Yoip2e  JLBLE 14 RE ML, BEH RS 10 m X 10 m. 45
AFEM N BEALBEE S RETT AT LR A 1 m X1
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Fig. 1 Map of the study area
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(H) . Simpson fit # FE 48 50 (D) 43 i AL W) 2 HE L 15 2]
GERMASANFEIT I . ST

FHERE(R):R=S

Shannon— Wiener Z £ E 550 (H) -

H=->" P/nP,

Simpson i #EHEE(D):P=1—> P’

P SHFETT AR Y R B, PO W) Rl A IR R
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W) X3 43 W 5 2% (CHl - i 9 B0 4 A X R
FADZRGE) (b R TR R 0 43 A X AL
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HE e 50 HE R 3 a  45 B 148 )8 219
i, P R R AR LR LR 1R, 1 9 B (Equisetum
ramosissimum ) ; 9% F Y 44 B} 147 B} 218 Fjp, H v H
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F A 7R 34 8 A8 Fh , A F A 37 BF 113 )& 170 J& AP 82.229%0.76.35% . 77.63% , i 48 X3 4N b
B, B R e X R T e e e 0 ) S R o RWHMTFHY SR (R,

R1 EHUBBEMEBEEK

Table 1 Species group composition of plant families and genera

KA B B/ % )& di bt/ % Fh b/ %
&SR 1 2.22 1 0.68 1 0.45
XL 37 82.22 113 76. 35 170 77.63
Y
] 7 15. 56 34 22.97 48 21.92
Mt 45 100 148 100 219 100
2.2 HEXmEMESHEEST B A ARBHEBMMEEHAERKES,BHR

2.2.1 #HEYHGHEHAHEFFKE TS HE (Aceraceae) . K A& £ (Gramineae) . & #} (Legumino-
T35 A MY 45 B 148 J&@ 219 B, A W1 1y Fl 4H A K sae) P W AP ECI B s T AR (R 2) .

x2 EUREFZEIT

Table 2 Statistics of plant families and species

JF5 #F & il 75 #F & il
1 AKIEFF Equisetaceae 1 1 24 I B Umbelliferae 6 7
2 MRl Salicaceae 2 2 25 W EEL Gentianaceae 1 1
3 #i £} Ulmaceae 1 1 26 B EERL Asclepiadaceae 2 2
4 Bl Moraceae 2 2 27 JiE4E R Convolvulaceae 3 3
5 R} Polygonaceae 3 10 28 LBl Boraginaceae 2 3
6 # %} Chenopodiaceae 8 13 29 JEIE Rl Labiatae 6 7
7 b Al Amaranthaceae 1 2 30 #i Bl Solanaceae 1 1
8 1§ 5Bt Portulacaceae 1 1 31 % %P} Scrophulariaceae 4 4
9 £ 71 8L Caryophyllaceae 2 2 32 £ F} Bignoniaceae 1 1
10 £ R} Ranunculaceae 3 4 33 ZEHi R} Plantaginaceae 1 2
11 BEZERL Papaveraceae 1 2 34 7 58} Rubiaceae 1 1
12 +FE B Cruciferae 7 7 35 % R} Valerianaceae 1 1
13 5 KB} Crassulaceae 2 2 36 JI£EWi B} Dipsacaceae 1 1
14 PRl Rosaceae 3 10 37 AR Campanulaceae 1 2
15 H 8} Leguminosae 11 21 38 K} Aceraceae 24 44
16 He 4 )L BF Geraniaceae 2 2 39 73 Bl Typhaceae 1 1
17 W FRAL Linaceae 1 1 40 7K Z 4 F} Juncaginaceae 1 1
18 $EH Pl Zygophyllaceae 1 1 41 RAF} Gramineae 24 34
19 K% #} Euphorbiaceae 1 1 42 JEEFL Cyperaceae 2 2
20 Hi%E Rl Malvaceae 3 3 43 JT 0 F AL Juncaceae 1 1
21 BEMIFL Tamaricaceae 1 1 44 H4EFF Liliacea 4 7
22 Fii & &L Thymelaeaceae 1 1 45 & Rl Iridaceae 1 2
23 B BF Rl Elacagnaceae 1 1

2.2.2 WA MWBRINE -0 EaE B 13. 3300 s A 4 R Z R E (A EC>10) , o5 B
S HE T A 18 A AR (AR D), FHEY 8.89%0 o A4~ Z FhEL 43 51 24 22 B} (Chenopodia-
FHEC 40. 024 2 17 Fp S Fp R (B R B 2~5) , o5 & ceae) E AL AR RAR AN ZFE NI 678,
FHE 37. 78 % s LA 6 Bl SE R (M L 6~10) , i & 112 %0, i B 40, SR Bl 45. 2726 .51, 14 % (% 3) .
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Table 3 Number structure of plant families

For Bt = i
Hom |t/ % Hot "/ % o HAak/%
ZFEH>10) 4 8.89 45.27 112 51. 14
HAEREH(6—10) 6 13.33 19.59 48 21.92
FMEH(2—5) 17 37.78 22.97 41 18.72
AR 18 40.00 12.17 18 8.22
it 45 100. 00 148 100. 00 219 100. 00

2.2.3 Mo HERZSEHE LMY I
A 148 )8 AR BEAN B Yy R B 2 0 K 4 344
P LFRYJE 2R IR 280 DL L JE 43 51 108,29
114, 20 50 R 8 72.97%.19.60% . 7. 43% . 1
FPE & 2 Fp i JE 2 R DL B JE ) FR B 1R 108
58,53 A, 4k Al b R B 9 49.32% . 26.48%
24.20% . Horp 2 F0 DL B0 JE b R B 2 ol R
(Artemisia) \Z= W 32 )& (Potentilla) .3 J& (Persicaria) ,
Sy 11 R SFp 6 FP(F4),
a4 EUMBHBEBLEMY

Table 4 Number structure of plant genera

e I A b/ % il A b/ %
LRl Y 8 108 72.97 108 49.32
2Fh i ) 29 19. 60 58 26. 48

2R L )R 11 7.43 53 24. 20

At 148 100 219 100

2.2.4 A A FEGHH  HY) AT R AR P X
JIT A A A P 85 K I3 1 S T 0 A L AR L S L
— R ARSI AR S AL, SR AR W) Y A 0 AL 4 2R ]
PR TR HER CERER ZAEAROR AR
A5 AT M B B SR A A W R IR R A Y
AR AETERR o e HEAR CEREARSEARAAEY)
T2 i fE - HE 1 ) Bl SRRy LS 2 1000, FEAS AR
Yrdi 902 LA B HATRAR 2R, 51 0.92%, 485
INW A (Populus simonii) AW (Ulmus pumila) ; 22 4F
AR 116 B, (5 1 53. 2104 HEAR CREAR  — AR
FEAR G 5.4 91 B, Al bk 2,299 01,84 % .
41.74%0(F%5) . SREW, AHFEZ S HL AR
D, B AR AAL Y O F, AR b DL 24
R

x5 HEYEBNEN
Table 5 Plant life—type composition

% A Yy Fh AL Har /%
T A 2 0.92
N 5 2.29
AR 4 1.84
AN 116 53.21
— EERTIR 91 41.74
FESTN 218 100. 00

2.2.5 MMAESEH MY A SR R FAEY)
A KA ) /Y AR A BRI b, DR S 5 7 7T I B 7
A S A B 22 B Y R R S AR RE o FRAE W) 6 K O3
MR AT SRR o A B A B4 Y
A ERAE RO T ARG 0 At Fl . rh A BURE ) 130 B, o T
59.36%0 , Hk o B A= U W 58 B, o L 26. 4800 (%
6)o MEAAEY TFN, 430 R /N (Typha minima) K
2 2 (Triglochin palustris) . 77 %5 (Phragmites austra-
lis) . B (Echinochloa crus— galli) . JG 1= # (Echino-
chloa crus—galli var. mitis) B 15 0 K 35 5 (Cyperus
microiria) Ji 2251 05 5 (Juncus gracillimus) , T HE 1
g &R I DX Sl AR A o Dy AT L B KA A
B2 KA MELL I R B i, W Z= sl SR DK R B BUK
SRR R B AR A B T R Gy S M AR A AP R AR
) b ¥ 3 XU A% B 1E A VR b S RE % L A K
YA A 2 B, 3 ) R 2% 4 USE (Corispermum chin-
ganicum) } 38 (Artemisia halodendron) . 1Y)
3, 4k H O BE (Ariplex centralasiatica) W% 3%
(Suaeda glauca) V- EM§FE (Suaeda prostrata) o Vh I
KW AR Sy LY Lrp AR RAE T
F RS ERA DA AR .
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Table 6 Plant ecotype composition

2.3 EMEEOMESHENE
AP REVEAE DT 10 A5 2 (R) . Shannon—

SR IR AR Wiener £ FEVEHE 4 (H) | Simpson £ 3 B2 45 50 (D) ¥
130 59. 36 , .
ek ’ B BME LA 7. R R B E (R) (A
g 58 26.48
WA 7 3. 20 3~14,F¥{H Jy 7.698. Shannon— Wiener £ £ 4 4
g 2 0.91 ¥ (HD 72 0. 837~2. 542, F-¥1{f H7 1. 739, Simpson
o 3 1.37
i 19 8. 68 it # B 46 % (D) A 76 0.420~1.212, F K {H N
Bt 219 100 0. 740(£ 7).
RT BESHEEEH
Table 7 Community Diversity Index
EiE ST e KAl Ire/ME
FTEERER) 7.698(+2.558) 14 3
Shannon— Wiener Z ¥ 48 5 (H) 1.739(+0.236) 2.542 0.837
Simpson L # L5 (D) 0.740(+0.024) 1.212 0.420

2.4 HEYRXZRAR

2.4.1 HHHGR FAR HAEE_SVH LG
TR 44 BEAT R 3 g 4 A o3 A IX R RUAT 3 AR AL, R
Hooy Ry 325t BT A (58 1 28) VARG 4 A (5 2~6
) A A (7T~1028) , Jorp i R A AU 28 8,
b B R 63,64 % AR F B A RARE LR

B} ZEL (Polygonaceae) . #% i F} (Rosaceae) s #iy 43-Af
L6 RL, BB 13. 64 % IR FHE B 25 R (Malva-
ceae) ; WA oM 2L TORE, 5 BRHER) 22. 7200 AR R F
A% F H AR (Liliacea) . HEE S H HE LMY
e ST A R o A T T, O B S G R4 IR
WU RTTIZ (£ 8),

®8 MTFEUMHRESHF

Table 8 Zonal distribution of seed plant families

X Z 4 AT K A R HE/ %
L i 1. 5 6 28 63. 64
o2 i A 5
NN ‘ 2. /iﬁ%ﬁfn ‘ ‘ 5 11.37
2— 2. HHF W — A I — AT SE I (RS 1 2.27
8. LA 1 2.27
] i 8— 4. A gk R LAY ] i O3 A1 7 15.91
A 5 )
10. [HfH LR A 1 2.27
10— 3. BRIV ARG R 1 2.27
4t 44 100

2.4.2 HMHEMRZAR HEERZSHH LG
FHEY) 147 J8 TR0 43 Ry 144 43 A X SRR 9 AN AE A
W LU TR A 5 128 B o (38 2~72%) (il
Ao (5 8~142%) (FRERE A 1Ly (35 1528) . R
oA 28R, BB B 19. 05% VR E A R
(Astragalus) )& (Chenopodium) & ; #7153 3
18 )@ , o B By 12.24% AR E A w3230 R (Le-
eris) , APz B A R R &2, R 8. 16 %0 5 AT
B4 ETE 100 J& | o 4 s B 68. 03% XK IR A R

ZwxE,KhdiR BT o mEEEEREZ, N
22.45% s th H FE A K 1 M, o8 F B 8 (Anemar-
rhena) , i BB 0.68% . HERE ST H LY
Yy, J& 43 A DA 8 32, Oy I BT A e A
Poli il 5 /MR 9) .

3 itig

AR ) AR A R B 22 AN [ 2R R A A
AT T RETS AR E o B R BRI TR I, B I N ) Ao
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Table 9 Zonal distribution of seed plant genera

X FR 4 H R R AR T Jm % ditk/ %
LR T} R B 28 19.05
2. A 12 8.16
3. AR S YRR 5& U ] 18 43 A 3 2.04
Al i o 4. IAtH F#afy 1 0.68
6. P I 2 BT AR 1 0.68
7. B (B B —E5 R P4 ) 1 0.68
8. dbiialy 33 22.45
8— 4. b ikt F R WA (A2 il ) B] B 14 9.52
8— 5. BRAL g 3 i Ik At ] B 1 0.68
9. R 0L 3 Wi ] 1y 3 2.04
10. IH SR 19 12.93
10— 1. Hb it X TG SV A1ZR I 8] W 1 0.68
10— 2. b Hp g ORI 2 A ] 1 1 0.68
‘ 10— 3. WO A g AF 9 (st 8 7 o) i) BB 3 2.04
T 143 N
11, A W 4 A 9 6.12
12. b i X PG S 28 T 5 3.40
12— 3. Hby e DX 28 gL AT S, D7 I A e 5% D Tl b 1 0.68
13. fFiF 4 2.72
13— 1. A AR &R (I R v ) 1 0.68
13—2. il 5 5 D hi ffE 1 0.68
14, R (R 5 ShE— H A) 3 2. 04
14—2. rE—HZA&(S) 1 0.68
R B 15, P EFRA 1 0.68
At 147 1

S

=

R R RUE R SRR . B KT 2017
AR A IR A Bl 4 R B W b 2 A T R AT 9
BRI A EET XILG MY 24 R 60 J8 81 F
Shannon— Wiener £ ¥ ¥ 48 %0 (H) {5 29 5 0. 600~
1. 500, Simpson {3 45 £ (D) {E 294 0. 350~0. 800,
Y B (RMEAE 4~100 ASHF 7838 5 2021 4F 4 1
TS0 HE LB A R W R 45 R 148 8
219 Fh , Horb &2 BT T AR 5L 16 )& 16 F, ) Fh &
B 2017 4R 4% T 170. 37% , Shannon— Wiener £ ¥ 14
6B (H)HAE 0. 837~2. 542; Simpson {5 % (D)
EAE 0.420~1. 212, ¥ Fh & £ (R)(E1E 3~14, T &1
FRAE: 2017 AE ¥4 W B4 K o Simpson I #5554
(D)¥a I i F 5 B TR v oK o i 1 &2 B b L% 2K
Wi 2 R SR ORACEL 38 R iR K K o
TS, 5 AN AP B Shannon— Wiener £ #f P 5
HCH) KWy Fp =6 B (R )38 Jn Ud B HE + 3 h 4 i 25 o
n=EE X Al RESE T 2018 4FFT AR I R Il AR g R
TR HE S BT A B LATE TR LA B 2 o

DA R, 11 2018 4F Jm H & A X Jié R i FRHE £
BERTR, ERINER RAR E R RRTE T
T W 56 5 G IO RE L Al ik | LK o KSR Y
A FH A 38 58 000 8 25 BR BT A AR, B0 HE 37 5T b 2%
2 AR R QA R AFE 0 e ALY
M3 K AL 1% 2 HE )5 RERE AT I W) B R
BN 75 4 BUHE 35 B R R BT AR
IV R R 7B s € S L AN S8 N o LN L 52
BRG] A% S BRI S Y AT B T HE L 08 A B TE
R I A SRR I R . DL BRI 22 0 4 4R 1Y
ARG ANTIRE , LY 2 FE 0] B4R T, X 1%
T ATWE S ARWE R ILFEAER . S5 AR
N THRE A g2 5 20k - A paB AL, e 7™ 1l A=
B E TR R I N TR B [ 25 SRR
SRS A PR SN ‘B A W S A T

LR A Gt R HE R R R A
FEOER R S S, h THEL AR
T R R P A SR AR R R R R
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BRI, MR E N E R ER KR 2R
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HRNGET A RZFERAEYMRE T — AR E
WKLY, Z AR A AR Y s T M XA AR
SME G R LGN Z 808 T b Ay,
OO R AR R Y AR W AR D
He A3 I AR R 36 7R T A R ) A B HE
by N R ¥ XS BRI I AR A A A A B /N
oA W) L RE O TE — o T O R RIS O RS iR S
B HE 3 N A W REVE IO 2R R R e . R
YR — KR RSB R S B 15 8 KR 4
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TRV B0 AN BRI 38 45 17 8 20 /0 3 3 TN e A £ 2
L ¥ S 2R, Ul A HE 4 37 3 0 DX SBRATS A7 7 - 38 R
el it

MR IX AR AR B 5 A B 5 4 3
A L IS AR B A3 P o L AL, R WA
DX A A TR o b b Al R R B — E R
BEO S TN R Y X R RRAE BF LOR A O A R
A7 A8 UM AT A i A # b T M R

AW Z R ELES AR EENEZNR
Z— HEE ST L EY LR ST A
RSN I BT TR 1. Sk KA R
5N TR YRS W] B30 A e s E 25—
SE M AE E PEAEATS AL T AR 25K 52 19 0 B B, H R 1]
i 3R 1 07 1) A T

4 it

D BEE ST HE LY I 455 148 8 219
P RHFRRER TR AR ORARL, )RR A
FEUZFAETARY) N T A SR ARy £

2) HLYIREE ST 434 FE B EU(R)E N 3~
14, Shannon— Wiener £ # 1 45 % (H) & Jy 0. 837~
2. 542 . Simpson L # B8 B (D)} 0. 420~1. 212,

3) W)X A B0 4 A DL BT A AL

ET L H I R Gl BAT T2 R 5 R i o A
DA A 873 o 32 TR I EL A R AR AR AT A G T Ak
(9L R A AL
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Plant diversity and systematic composition of dump
site in Baiyinhua No.2 Mine

ZHANG Yi-hui', LONG Jin-fei",ZHANG Zhong-qing', QUE Guo-ping', LIU Rui-
xia', LT Zhi-yong”, WU Zi-nian’,ZHANG Zhi-qiang’
(1. Inner Mongolia TaiWei Ecological Soience and Technolooy CO. LTD ,Hohhot 010070, China; 2. Institute of
Grassland Research of CAAS,Hohhot 010010; 3. Inner Mongolia Agricultural University, Hohhot 010018, China)

Abstract: [ Objective] Master the current status of vegetation in the ecological restoration of the Baiyinhua No. 2
Mine dump, and explore the basic composition, species diversity, and characteristics of seed plant flora in the dump.
[ Method] The floristic seed plants of the dump were statistically analyzed following the basic principles of floristic ge-
ography. This analysis involved consulting data and conducting field investigations. We used a method of measuring
biodiversity within a limited sample, through field sampling and sample processing, statistical analysis is conducted on
the distribution, life form, and ecological structure of plant families and genera, and the species diversity of plant com-
munities is calculated. [ Result] The plants in the wetland consisted of 45 families, 148 genus and 219 species, with
51. Chenopodiaceae, [.eguminosae, Asteraceae, Gramineous, plants predominated in this area. The plant life form is
mainly perennial herbaceous plants, and the plant ecotype form is mainly mesophytic; This survey included 43 com-
munities. Specie Richness Idex was 3~14, Shannon— Wiener Diversity Index (H) was 0.837~2. 541, The Simpson
Diversity Index (D) was 0.420~1.212; We observed that families and genus of the plants were different. A total of
28 families spread around the world; 10 families belonged to temperate zone; 28 genera spread around the world; 100
families belonged to temperate zone. [ Conclusion] The plant species have increased significantly after natural and arti-
ficial restoration, and the plant community has reached a certain degree of stability but is still in the preliminary stage
of ecological restoration, currently undergoing positive succession.

Key words: open-pit mine; plant diversity; district system; dump;reclamation;plant community
(RERE Fra4)



