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Natural ly Coloni zed P ants of Coal mne Wastel and 1 n M ngshan,
Mel zhou, QQuangdong

LI AO Fu-1li1nl,2, YANG Q -hel , YAN You-ping2 ,HU Yu-ja3, LUO Song-wei 4

(1 B ology Departnent, Jiaying Uhiversity, Ml zhou 514015, (hina ;2 Shool of Bvironnent Science and Engi neeri ng,
uangdong I ndustrial University, Qangzhou 510090, China; 3 School of Life Science, Sun Yat-sen Lhiversity,
Quangzhou 510275, China; 4 Environnental Protection Bureau of Ml zhou, Meizhou 514022, Chi na )
Abstract: Using field investigation and quadrat nethod, a study was conducted on the vegetation and fl o-
ra of the coalmne wastel and i n M ngshan Muntai n, Mi zhou, Qangdong. There are 64 species of nat u-
rally colonized plants on the wastel and, which belong to 30 famlies and 59 genera. The nain famlies are
Gram neae (10 species), Conpositae (7 species), Legum nosae (5 species). Anong all the col onized
plants, there are 29 annual and biennial herbs, 13 perennial herbs, 4 I1anas and 18 woody plants. The
vegetation on the coal mne wastel and was distributed on spot piece and scattered wth sinple structure and
| ow species diversity. Wnd-di spersal seeds and fruits are the nmain resource of propagul es i n the waste-
| and. M scant hus floridulus, Gotalaria nmucronata and Artemsia argyl could col oni ze successfully and
were dom nant species In the vegetation that could be used for vegetation restoration in the coal mne
wast el and. There was a community successi on tendency fromgrass to mxed grass-shrub and then to shrub
community, and species richness and diversity index colncided wth this succession. The aspect and sl ope
of wasteland are inportant factors affecting plant col oni zati on.
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1.1 #FEH ERBE5R

HILET T AEARILEEEER, kB
AL X e R #AH , T 2% Hk 550 m, J& T #4r Z= XL
s E. £85KE21.3 C,7 H¥iE28.5 C,1 A
P33R 11.2 °C ;4 ¥FE/K B 1 480 mm, 75% LA b HRE
NEEPFE4S~9 A4, TR 309 d. LAY Ak
WMEAEBHEBETN—FUPY, ZFHF LWL, Bix
500 ~600 m, R 20 hm*, 3£ 4 MR A HERG.
HA — 3 HE R PO R BE 4 30° R 29 08 25° \FE LM
WA R A5 W AENREA 30 m, BEFA 20
L AEEPEERE, ARBREN -G
BRI B 20k 25°, Fak 2908 60° , B LB
41y 45° R AHEREEY 20 m, EEFYA 10 £, 7R,
BN N, AR ERE/N, TR -7 -1\
it - LRI B ERR, LF2 A KA SRS
HEFGH A — KABBRE A, BT EZ /DR
AN R EL 4 m) JE BFUKYT, KR K
NVEE, FENE S5 4, ML, By HER
SR AL T A4 45°, BRI A A 60° HEEE— R KK
Vi, B3 |4 TR, MU ERE. B EHF
b BB ARG L, LL3g ) - R 413 H 2R R RO
R B B A Pinus massoniana-gi& IR Rhodomyrius
tomentosa-T-E Dicranopteris linearis #£7% R K faf Schi-

ma superba + Ty BAN-TEH BT, R A AR LG
BE Millestia dielsiana . £ Bk AR Rhus chinensis ., 5 il K

Schefflera octophylla Mg 4T Ilex asprella B Toxi-
codendron sylvestris . 7.8 Bk Ficus hirta FHEY). 1L

w21 %

WS R FHMAIZ TN 2 25 Imperata cylindrica -
BR Pteridium aquilinum var. latiusculum BEV%.
1.2 HHEEE

2004 49 A 12005 4= 2 ASc/E 2 kB0 L4
U EF AT A, TEREMN A A K OEY R
R HWEE EEAEKRRRE. 2907FE 4 MAREFR
e (1.5.10.20 48 ) piERT AN BENLIR B S M
320 M5, FE T AN 5 m x5 m, FEXTERF 10 4
BT A 13 [ 3% B AR A4 T 2 — 25 A2
1.3 HiE4E

YIRS (D) K A Simpson Z R PEFEH0I & -
D =1- 3P ;%534 35 B (E) XA Shannon-
Weiner f§ i ¢ E = H/H__, H$ H= - Y P,
log,P;;H,, =log,S, A\ P, &5 i TR ™MEZ N,
G B MEE N W, S BREE TR EFELH B
PrLEE RIFR R 1 1E , H . B B K I PR 11

2 HRIFIM

2.1 R EFiaiE%E R ZFE

B LR PR ST HbAH A 64 FHEYIAH R, KB T
30 RL59 B, MWAEREE, RIE AU ESEHY N
¥, 39142 F, 5 SRS 65.63% ,HoA 1 ~2 FF4
EAHEY 29 FF, & 45.31% ; KA PN 18 M, &
28.13% (ZHWEARSHEAR) ; BEFXHYE LNE
Ipomoea cairica . YsMH 3K F Smilax glabra .= Prerari
lobata F ¥ #x I3 Polygonum perfoliatum 4 Ff, &
6.25%. GUitFRYW, ZEFHHEFERBNEN,BF
EEMEENNMEAREZFNES. NETIEE,
ZA P 2 N HAEEY, LR EEY, R RS
RFEHMAESHER N T

EHFHAED AR URER BRI AL, KA
BlAE 10 #, & S FEH 15.63% , %6 FH 8 1, &
10.94% , SR LB Z, TR 7. 81%. EFH
B LR D ERL KR BREL mE L HERL R
BRI R AT R AL 2 5 R, A &
R, 1155 31 B4 L 8 Castanopsis hystria ZEPH I
fir AR B Bk Prunus persica. B & BB G M 3%
1 AR RSB AR R TR Melia azedarch FIES
ERHEH Musa sapientum WX RERFHFBEA
N HEPEeNIEBERWEYE LTS
Miscanthus floridulus /)N €& Comnyza canadensis F13
# Artemisia argyi 3. FIN, EERFHF ,FERE Cro-
talaris mucronata . —M B &1 2 Bidens pilosa S5 7E A1 Bl
b B A , AN 4 B E 41, X AT BB
5N TIRA X RBERPXEHEYEE
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IR LG TR 7 S AH 0 s B 76 A [R] A 858 22 57 B
(£ 1), KRS BERRERTANR. R Y& 578 (8]
R FE R T A 0 , AR XA , A A K
R, MIFEA AT, AT AU s e EE2E,
TR, BEXRFESERFBOESAERKR. 7
B EAFT Y Z A/ NEaBER T, B
W R EX I E A IR E] 80% ~90% . HRHEHH KK
RASFRZR AL W L, R FE HBAE 9 7T 73 i A R

M 5 L

R E Y 67

RSE LR /ANEEE (R 1) FMEFEYAH I TR,
HPPEFE+ S+ = A EAWE+ELE
3 Digitaria chrysoblephara . LT + 5 + IR EEE
% G170 B EARAEXT B K, /N KE + 51 B K Setaria
geniculata & W LA/NE RS FHE Nam TR F
N. 5B RO W3 H 8 SR XA Ho A 4E 928
BSUM G, SR/ NEETE YRk SRR TR BOS R AR, 2 IR
H BT A X A BT B W ™ B, BRI T A Y 22
HE. BMEYREREZENDCERR.FWF
Cyperus rotundus BT3R = BT EBEHR B L F R
F . HERE/NFEMATERFBEL. NFERY
FhE -t 3 B AT (8] SE R T 2 0, an/h KE OE L
T EEEARREN, BN, XMV EH
IR R R st T Al ae. A2 3R B A [A] 35 B B (]
R FTHL E R E R T2 R AEEY), Y R F5 i
F R Y FER A Y B AR 8 K% E
AR

&1 AREFMEREYT EFHEREREED
Tab. 1 Natural colonized plants of coalmine wasteland wasting for various time
I H item | N~ | HZH e HEX

Mingyi Coalmine Ming’ er Coalmine Matigang Coalmine  Nengfa Coalmine
t( H B desertification) /4F 24 20 25 10 215 ]
FHYIFPEL No. of species 25 24 12 3
1 ~2 4 AR YRR » » ; g
No. of annual and bienmial herbs
4 H A YA . : 4 9
No. of perenmal herb
RAEFE PRI No. of woody plant 6 3 2 0
KR PP X
No. of wind-spread species 5 10 ’ ’
2 FEPETE R diversity index 0.763 5 0.705 8 0.654 6 0.547 2
57 I8 B evenness index 0.727 5 0.788 3 0.705 0 0.803 8
#4284 dominant species EPEBRE BREE AW KA IXE ATELE AN HFHT
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_mlj,__z_ COVﬂrﬂge

60% ~70% 40% ~50% 20% ~30%

- === T

IR I MU Y R B M 4549 1 A 55 A2 5 B (6]
B, mER1 AEL, 25K F 20,10.5 1 1
FRHA— HZ DR R MEELT 4 T4 i
FLUERHEYFRS ] 25,24 12 F0 5 F, BRE
JEARYIR R S E M A AIE L. TR 37 B [A] 30K 1 57
HANF R, HEYFEH RS IJLFBTE TH
fU8 573 B AL P 1 2K 5 TR 37 B JE] A A 57 Hb, AR %ﬁ’%
b BRGS ﬁ“ﬁiﬁ,%ﬁ/‘ﬁiﬁﬁf'“,mfgdniﬁﬁﬁ
1. B CREE RS [A] A RIS, e 2R 8 H 1
A% SR e B R R . AT JE
(& 1), ERFAFE] 537 1.5.10 120 FHREXR
B HE R B A B8 4 M, 1 ~2 4R

i e e e e e e e e e S e G ok — e i i e —————

MEEEFEAEY &2 HHE 5.10.21 #1119 #, &
Y B R 100% . 83. 33% ., 87. 50% F
76.00% , Bt {5 LE 0 2 T R #5544 1 09 Fh 4
S 0.2.3 16 T, BEIK F AT [B] Y FE I T8 22, 76
FEVE R G 2 B, 3R B R 5 Sop) 4
RAVAFNBLETL S ~ 20 4 )5 9 1L L A 5F
%, It H Al et — B N EAN, & X MR
FRJREE  FEE R R R, ERATERT T, A RZ
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1 ~20 FERRTE] B9 4 R R F AR BE P, 10
AFBE AR, BH—8 B 0 M T R A
BRI EA, AT HEHER 2 FhEARZ 5,8
B—RARZEAEY), X H— 5 KR FHAE SR E /Y
BRI RERE AL, o, EX 4 A,
AW ERLAFER, B EE g NP &
EMEBTEMNMNE. BRISHEYIRWE Preris vittata 7£
= R R AR L. XEHENYSERL
HE0.7 U E(EKL) , RAFREAE KR EFREE
AR BEVR WM FR 4 A EL B AT,

2.3 B FENENERERZN®M
ABEREZH, NRMFEENTAGREER, ARK
K. GEHWAR TEUK, REKIEREARE, HPA
BELE K, WY EE N ERY, (B Y B E b 8] 15
g , ERERT, B B ERA R GE, #IR
SZWMEIAIM R, kR REE 3 5E, BT, it 2 i 3
BHEBHEYE AR . ER. BRE. EFMERE
FRAEYIR/NEEE, N E PR D RER R R E
B, /N B AL R R YRR, TE i
BN IEEHE D CERES B 1 InAES
RBIEETX— &, FERHFHYKESREY, R
RAEARZEY 4. FEFE B 3 m, 45—
B, B RFE R EE AR AR EH Y B
BINE + BRE /D E + FHEERES, UG
FIATEE N EEN FEARM. FEE F B AR R
5,1 ~2 E4EAREY P& BT R, BFEEELE
Yy AZAEY LB, SRT TR S (B 1), A
mE—ERE LIEH TEARRET, KRFHH K
KK BEE BT S B THEY E B R AR —
P /NBER— B HE R DB E (BN ) — HEEH
EYBEE(EN)— EEN— EARRE—EHE, 3=
AT A R EREAYRNIRTEESTE.
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Fig.1 The relationship between plant number and time of deser-

tion
2.4 AEEFE EART EFHEE DMK
WO RFHASE Sk SHEYERE A REA

21 &

—EXER(FE2). WEHRS5 ~10°H, HREEHEDF
KX ARKBEF HEZER X HE R LR
¥i5). B EEREETL S5% ~65% , AR T 3k
T Arumdo donax FNZRFRYFE Cyperus distans J91J;
A HFEEEE =M RETE S ¥ Eleusin indica
WP MRS N 45 ~ 60°mT , FHYI MR,
ERWEZE , MRS HRAYS, MEZFEE T
FEHAEEAHRE EENAT - ESEERE
AR ENE, 7 — T HE ST EEF MY LA F T Ef
MEBELTEAKEEZR HTLIEPTAEERES.
KK NZE BKER, EEERNTHR LR, &
LR R E, A KB ERF  HYUBRAFEK.
S EER, Zh—SPAEEEREEY, N ERE
+F B Alternanthera philoxeroides . X 3k £ Polygonum
chinense LA X IV B J& Cyperus f)—EF 28 ; TEIK T #P
—BHFKNPEZEARE - EBEAEDNERE
Yy, W7KIFE Juncellus serotinus . 5B F EMITH
BL Commelina communis % T EH K L P2, BA
ERKPEYFED, —RAINE WRABRE, BA
KKz, R AP EE K RE-F
HEPINES AL, BIE N—5% i SR ED T B BER
MEDFIR UERSR /N CERRSE; H R
HEBRTF/MNEEER,ZH1~3 m'.

A B S LML ERE R ER
(F2),9F NS5 ~10°8F, FHIEHE Y F L B RS
SOHN 25 BE 3 5 T B3, W3 B 4 51 O 20 ~ 30°F14S5 ~
60°mt , FHI KA P70 28 | SR PE Fn 3 BEAIR T PR3, X
FEZENEHEN S ~10°8), EFH L IEIKE
e, REHBEEEREERK, BXRERK, &
g —E 4K 43, (B 3 X i Ab B W2 AT, B ARFE
FEBAK, HI/KEmFA R, HELRETE,
EmMEHMTHPERK EKEERER, ZEX,
MEIZ Y EEREN, HARENBEI R

&2 RTAREARNE.EEETHEERSHAER
Tab. 2 Comparison of plant community structure in differ-

ent direction and slopes of gangue heap

M ZRERISER
HE L ¥
No. of  diversity

aspect  slope/(°) o
speies

FE 35 5 ~10 25
sunny slope 20 ~30 21

45 ~60 9

4 4

coverage

5 I

EvVENness

index mdex

e == = =g ! —

0.7624  0.810 2 60% ~65%
0.6973 0.7563 50% ~60%
0.4265  0.6521 30% ~35%

0.794 1 55% ~60%
0.7423 50% ~55%
0.6023 40% ~45%

0.722 8
0.696 8
0.582 5

RA 3% 5 ~10 24
shady slope 20 ~30 19

45 ~60 14
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