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Ecological restoration of mining wasteland in both China and abroad:an over
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Abstract : Mining wasteland is an inevitable byproduct because of strong land turnover. with a great mass of soils being
squandered away and yielding ecological environmental crisis. The restoration of mining wasteland plays a crucial role in
ecological environmental protection and social sustainable developemnt. However, before 1980,such problems had never been
taken for consideration in the developing or under developing countries. In China,such eco-environmental crisis had not been
seriously considered until 1995. Advances in ecological reconstruction researches of mining wasteland associate with the
development of Restoration Ecology are reviewed in this paper.

The authors concluded that the ecological reconstruction of mining wasteland has driven the development of subject of
Restoration Ecology re. g. ,the development of Restoration Ecology was mainly due to the researches in the reconstruction of
mining wasteland. For the restoration of mining wasteland,the limiting factors for revegetation can be sorted as:disturbing of
soil surface,limiting substance for plant growth,lacking nutrition and decreasing in biodiversity, It is unable and unnecessary
indeed to reconstruct the former ecosystem,howeveri,it is essential to rebuild certain plant community structures and realize
ecological functions of the wasteland through the process of restoration. Towards this. approaches for mining wasteland
revegetation are:covering the wasteland with appropiate soil, physical or chemical treatment,adding more untrient matters,
wiping of baneful substance.adding more species. In the past decades,it has been tested successful in the restoration of mining
wasteland by utilizing those multi-methods.

Researches in mining wasteland in China have been mainly foucsed on the reclamation of soils, phytoremediafion,
nutrienting the soil and succession of plant community especially. Such kind of the investigations were conducted extensively in

the middle or east China.with a few cases being noted in arid and semi-arid regions. There is nearly 40.000 km? wasteland in

ESTH PERERESNGE TR EAT N E (KSCX1-08-02) A& B KA %% & % B H B (30200165)

W E H AR - 2002-10-24 : 1T B 8§ : 2003-05-13

EXMN . FAEA70~), B IUABRRA ML . FEARAYERETFFTENRAE . E-mail: liyonggeng@ns. ibcas. ac. en

« K HIEE A srrespondence, E-mail; jgm@&ht. rol. cn. net

Foundation item : Scientizl Innovation Key Project of Chinese Academy of Sciences (No. KSCX1-08-02) and National Natural Science Foundation
of China (No. 302001¢€

Received date;2002-10-24 ; Accepted date.2003-05-13

Biography. LI Yong-Geng, Ph. D., major in plant eco-physiology. E-mail: livonggeng(@ns. ibcas. ac. en



96 X & F B 24 #

China,with a rate of 330 km®/a. More seriously.the environmental crisis in arid and semi-arid is taken little attention. Based on
all-around analysis,the following problems are suggested for further research by us;: (1)studies on the restoration of mining
wasteland in the semi-arid region from both academic and practical point of views; (2)screening out the heavy metal tolerant by
seeking more enrchment plant species; (3)studies on mutual problems of mining wasteland in west China regions. At last.the
mining wasteland should be investigated and classified carefully basd on the study of plant-soil relationship.

Key words ;mining wasteland; revegetation; restoration ecology
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FULUARSER . BXXV 5. 15 BV . RREUAZESRERNALLFAANMEN TR LESTE, &
FHtal.B8) BYEXK. BT LBV SV LEREFRIRVEN - KROF . BETRKELHHERIRHISL,

REAAPBBMEE+FERNER. AWM KR W25 2. 8. 0. 9. FEV =%, REAHFAKHFREMHLE,
MTFRELEMAZFZBREETEENEREN. BE REAESEZRERIES AT LU RFIEOEIARRBED 2
FlE THEEANER AW EENF ILEFEHKTEENARESE FTR.EZZEX . EP MER TR ETREHEF LB
FMAESERNPRANERAENEKEE ATXFEANARANAEAEEMBFE LB EFREFR KX K4 S0,
FREERATHMEARAFEELIFEX.
1 ESHARNRRBEERAR

X ERELLAEAFABANTY HE BNBNEXRTESE AN IEFTEEDTENFVEEERAFKNKE. X2
5 —ARMPE T, BATILEFRESERMRAES TXKIELESENRR.
L1 ASERERHRRE

2042 BOSELLIR . MESRKEZRAENBHURHAKS RAFRREME L. B FREENFAFABUESRARZ (T E
RERFEFHONKERRNMR.
1.1.1 HEEERRBRABYHE 193E3A . AXERSEERTKEFHATHEIN RELESRENKE " BERSN.B
—REMTTRETEEFESEFANKENERSTEMNAESFRBE, HEAFTMEETMGE %, 7 S - BB, 7885 0 6] iy
BYERAEELE . KN BEFE N " Miyawaki method”,
1.1.2 %E4EEZEMEBBBE 1980 £, Bradshaw #l Chdwick i} Ml T { The Restoration of Land, The Ecology and
Reclamation of Derelict and Degraded Land ", MW R[]I M B S48 T A A E 5 B A B it F 5 F 9] 18,

1987 £E . Jordan % A i | {Restoration Ecology. A Synthetic Approach to Ecological Research),iAABKE A EFRMNE
SEGEEXR LB E.KASBREALRIPLGEANSS T, ~EESRETUKE . RBNERS,
1.1.3 EEESHHBMBREE 1993 4 .(Restoration Ecology )z H @I ] AR BB KB LT FE M BB, 1995 . XEEBK
R¥42cEBH.HER—-—THREHRHNRIE, @ &% (rehabilitation) . I 3B (reconstruction ), X # (reclamation)., B i
(revegetatiom) & X . S H B (reconstruction) B A BREAEFTABETRERTFNESRE A EHKIPNXREKEL S
ERLEMNSHMNE HEREEFREREST . 19 FEXREHF TEHREKEETFIVW FIHET T ILEFERS £ S
- JCIE -8
1.2 FILEFMAESERK LK
.21 FULEFEESERImGN EELESEMM

(D FLEBRN FERZHVESEREBRMERANTE. KGR BEXWERR . SHY RS RT R,

) FERHEDERKAOYE NEMS/IF " . pH AR KR LM F ",

() T HBERNENRETR WENRBEER. S HRBRES,

WO AEPREBRTLERIMEAFTER D EVHENRP R BB XEFRAKETRT ENRH LR,

Lk 4 ANE SR A R A RS 1L ke 0 SR R
1.2.2 FWILEFHAOEEKREILEAR

( i T2 B A B AL BT o R U TR BR 0 O R R R T B I X R O Bk RE B B R BT i B & R IR
(s MBS BERERETRPERIENBERRTRANRA ELFAGEF A5 ERARBNTLERS
(42 .

() B mAm et —REET . LIRERES I ARERN . BARBRR. EEFHXKEPRBRYHEEFHARY
EEXRPER NERBEEO LN ML MEEAIEERR A RERES, BEFERFE pH (H XA R o - 8P
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MY LA MR oH H R ER A RM,

(D BMEFRYE KESTILEFDOIXLIRYRRZ A HEERYR.REAPE KON 72— FRX KB
Ik RE RN A A SR Y R eE T,

R 1881 F HEMN¥F A FRXEEHTT MG TELRER " HRRAR , ANEBEXARLBEEHNEN TEAFEE
R BFEAREMEFHUR LBMHOEF . EFR.FRESEYE ER¥FRBARBE, Curry REHBET
SR EESEEFRER. S EHATHARWRY A F R N A RRE L RREZRT, BRSGE
F SN A HL A S R BIH AL PR L ROOR S T E NS M 8 SO R K 8 R BE AL - R B HE i 36
B AEHSHEROAIRMNEYRE . MARFREFVEANEN RKREEAR BAETHEINERRE . EEAHREH
TR RMMZ U, HAEREEETILEFAESKEFREAE LG HRE.

D EBRAEDR ERFREREIIBRD AFYENELHEEENHEEER. UEEERBR"ENHKX . AEEERR
HYNNERERESRIG AT . WA B (Cynodon dactylon) . 7K W F W (Typha latifolia) 8% ¥ B (Pteris vittata) , % B
(Paspalum thunbergii} B I (Sida rhombifolia) I 5 W (Leucaena glauca)%, A . XBEFEM - SETHONIERLEHE
VORREEREZWHFHEMER EFRHEERIGRENDHOR AR RBAEROERTRZAR ¥ Ri0EHE KT ANF
HRAAEREYEARARENBEE RS AN ER AHNEFHETFATS MR R EEKMNAYFENY,

G) WM ETLEFHEKEIIBEF BT ATEEYH E L RO ARG E M T % 508 808
BT LWEFSOESERERSY, EFEMYAN BERNMYREE ERBEL-BA- REHYRBFRTH.H
O R Y 0TS R E SRR R

HE. ERS RN AMASHEAN. EXE.XE. BEXNVILEFHESERIESREBTEERR,

2 REMNWRIRKSERAED
2.1 KEETFHRR

REMKHEESZENR AP EELL LB A RE LB E. A LRI MBAFELTRE—-RY, F
B A LHE MWL, BHRL ML . LSRR NRAME AR TEARESEFANBELSHKE EHESEEN
EEHAR BHEAKEEESF, 0L 0 FRAURMFLEFRLEBRAMBAEN TES RIS RNBHE AR 4 & %W
g,

2.2 FIEFBESHBHER

22,1 FWIEFHER REAZHPD.IHREEAL EL2FBREANETRBRX . FIULEFHNIRARNCEZR TH
WX, FILEFHSE AESRR. CAREBAIHERBRARANLRFEASKANERE. RETERT . EAHRREA
FIENERFRBERAOERARMEL ERBEHAENLTENGESEPETVILEARARTHFNSIFZ2 FILEFEESH
A SERNXREAELRIFTHNEFHMARNANFENEM LHATHBENKESER, EMEETREELABITRE LT
R fE A,

FULEFBRBEMREAFELLEYN ARXBGLERFRBAFARNATSEERE. RAEBERUASFERB . ELER
EBRITHAENRUEE ERREAEHESWESEF KERBESANSHIT A RERESERERS. MELA
FHEQOOFBELD THRMFILEFIHARE INERAMSEXZATEN 4L LI ERBF . HUSH 6 M ER.H
SEHFILEFBEEE NIRRT ILEFRARSEAARETSED, A EFAAFRANEHERARXET LHER
FEFBTUTILATENRR. O FRATSRAEE TR A8 JBENEBEAER:;Q IR LA SN Y EM5m e
BRANETH:Q VFEAXRTSHGFERIBEEH MR TRXRMY ;@ FRESEHMBEHRK LARBFRRRO FX L
WHEESESERARNB T ED,

HERE L HEY) 20ecm R E 20kg/m" A KBRTET pHEHBEETHRE MHRAERMHG LT TERY H B
i Y d KaES Ry TEIEFHMMARERMN RAETARF L ERSFRE LT, REARE.
B M ESAECRNESRAEG THASITER GHEFEELRETIRRS,

2222 FULUEFHESROYAEAYBE EHHRY LEENER (Paspalum thunbergii ) X E B (P. distichum)  WILRE

(Sida rhomb Y FiI R & W (Leucaena glauca) 35 (Ph)YMIR I FZ BN AFEI BB R . £ 8RB R Pb 384 88 B fE B 38
ZEAEGE A A SERTEREK AMFEHA S ES R P R EE LML, A ERMF LR RALH Pb £
EHEHEBIETWATENB LS Bl RA KA HEY 8 X & S (Phytoremediation potential ) ; K 2 ) 8 & W ik i

MESAP SRRSOV ELEARER . ENEMARRREER T ARG SN ERSHET D B EAHAEDBEE
SRERERHLTERD XRE-ITHINESHNAMKEAS . BEERPLZn.Cu MCdWERANARSES AT REHE L REE
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B . B F W (Typha latifolia) FMEYPRRAARBENRRAETRESRNES, BXTEEZREHYHH T
G,

EEF 3000 REMMILHERIUHBHERCER T LESHEY R, 3 9888 5 (Commelina communis) J& Cu iy
BEEAYD . TRHTFCOBRTRMEYEESER™ . XEFRAESETPHETETEENRE. T EKNAHK
82.5~1218.4 mg/kg: A . EH —FE R TP LUEFRESKEANEDESDERBR MBS, HREH. KHHR
(Acacia auriculaeformis )R E M Zn' B TFHIM XMW EZWMYERE F (Lespedeza formosa)i® . v} LAFF = Zn** <0. 80mmol/L #)
B, M EEREE T,

FIRARREDEARATEERRV LUEFAESREARECBRB THAARE, THCNKECHET K ¥ (Festuca

rubra) & MILEE MM Merlin & cDNA X MEH TEE SR E T REHOBRDTBE meMT1 M mc733, WERT mcMT1 B
HEIREKBIRIIESERAYL - ZARTH ABDEIGTES AR RE LRI mcMT1 KThEEHT T M. IEX
TEZEERNAFTES M ENEE. A RACE FEMN K (Alliun sativum) PR THY R S EEMA 2K cDNA B i 3 &
HAMRE M37) ISR BABENEL EXZEANRRTURASES N RS BRI THE,
223 FUEFHMNEIRIE) REFRELEFHATHSEISERTEDPNEERE, £ T ARG EMSXR
RO, ARHEAH L NEYES K ERRIMHETTLEFE T HEBHLBARZ — 2PV VEFHESKE MBER
BEEG. IREBAB T LEFRO TN EDBELARADIE T LEFEFENESN T REDBRE NN, FiTH
TR EFMASRE T L RED TR,

XSRS AR FERARAYERERMNEN . SyBD I MER TP MAGEMERE AIRMEK BKH

FTEHHAB®H TR, bRSEINHITERATEFETRE T RNMEYRTNREEZA FEEBR T NMEYR AR
HLEHBME. FRIMEEERBAT . TMPC NERARWEHFERMNERFHEN S 75,
2.2.4 DILEFHRAOEEHEE KGBERI, RV EFHEERAYRENERECEHYHXAR. SR HEATERH
ZR. EHYPBEELRSEBEALIREP . SRR RN BERGARBEESETH. EERAPREERSHENEE
MREEFRAA A3 BR MR E LA SR EEES AR TE X, EFMBEEN T RESRZERMEDER ST HNE
BETF. EERENERSRKE AR ENON SR ER N NOBRES . APPSR TERAEKEANBEXT K4
BEEMEHHBR KRR R,

Nt BERRT ZHEM A SEREERG 670 hm KAERBHARKENHEREE RN 0 FXEEAREEHYRE
24 SO M, EXBHHAREAR PEM . FHENPRAEDMHE EXETE 3R B 4. S8BT, 4
LEEENOXULE, BELEARHEAAMERNA L TREXRERENNNNE, RHRBSRX AR BTNy W2 H R
MDY, Bt 5y BE A O RS LA TR I R AR R R
3 REBBOTYVEFRESERANKIER

REFFHXPRY ) 9000 L&, 26 F/ART U, BARFRLELHMERC HEE 40,000 km?, g H i K F 1 4 w8 X 330
km?/a, REBEHRAFRZERAOLHE T FRAEABELFMAREGHRANEMENL, R AHESEIES FILTFRAR
EEABNERE. MAEFHNERKENFK . FEESN R - RABRERE EREFHNATRFERR.

2001 (K HFBRAEACEEADTHRERPRE) . AXAREN T P EFRESHRALL"H AR REAFARANE
PRt AR AAEELSHENNIENESRFR MM EREEABEEREEAX ES RV SBELIRERE
7 7 W X B oo O b A L AE WL PR R BE K 2500 t/kmP R i S BEBA 00X WAL MEBEFERMKERN 05U KERE™
B AE K BhIB HE AT 500 t/km? B0 1 BB 85 % s E N REN RN 360mm, T REEX KLRETE, FILEFHNB AR
EEAER BIESIZ—RINNAARE.ERZKLREA VDEREFHEICHE, F54.F LI HEERFELIETHER
R, KRR KRED P RXEREZEYERE FEHEERES SR SAESHRERATFERE.

4 Re

A EZ ASERFAREREEN ARG THRERANESRE AEKENXBERILESRALENSHMINAE,
XRFTOFEmEEERHHESER. REARAT ILEFMIT 40,000 k>, FXFUEFMNWERH I SKEROCEME T
— MR, HMEE R EHREEZERHEHFRBEREMSELFTRBOXIRIEAR, TR S A

(KR LERAE K RN R CERNE 500mm UL EOMBR BT HEZRERESHTEETR(ERER
BEF 40mm) X MR SELRELY., FXL . FTRSE(TREHXEmMGEE KR LT RER, KERH LML T KR
MOEARS E—AESHFENE. MRIIEHARKETRERTRANE EEEREAEER L. A B TRETREBRI
EEwASERNAERSLRIR . BRI -THOHTARS.
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DOFLEFHEEREL - BREE. ELHYHERREFAREAMHDHNES RS RER . AAMWEBANHESR TR
MEMXEL . BARAREFNNESAS BN EESMIEYYH . RAEENALEXMERNE.

(MESMARESHY BAMANT LHRAFRES AERFEREBYATFBE ;WM& ILEFBESER I
RERMERHFRAR D FHETHEBE S NEFRGIAERE. MMREEY S T MO XRET LE TR DI FFREK
B HFEHER EHRARXENERFRRSHONHEEXR . AMRGTELBEAATHBER . XHERSRTUEFHESE
AWM RAER.
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