BxXc—19

HEMREMERER (HEMREGREE) HRARBEE
Rk 24 45 5 A 24 B BIE

HEEAES : 12601
MZeiER - EBHmE (B)
T HARS] : 2008~2011
EEEES: 20380087
MEEESL (FX) PEOMILERERICS T2 MEYSHREZERAL-EEREICET S
M
FEEEREL (FEX) Phytoremediation of heavy-metal contaminated soils in mining areas
in China using mycorrhizal fungi
MERERSE
f## =B (LIAN CHUNLAN)
HRERARZE - POT7TEMERREMEL D 72— - HHIT
HEeEZES : 40376695

WFFER OB (Fn30) « BpANHAE C, EARIL LSRR (P E O FESL L, TS
B L ERAE L, VT VE A TEBLERAE (L & IR A~ W kL, WKITT 2 ki, TEIEES - Hdn
BLL, AR - BEERBLIL) TERA L T\ D HEARE OREEME L ARITE A~ R LI 5T
L7-, EBNIFERT, ERE 02 HWT, TRENELSE~OMmMHE (Cu, Zn, Pb, Ni, Cd)
NHLEREHASC Lz, £2. WREIC L D2ESBEMIEORE A T = XA H T,

WFoEc S OMEE (3 3C) : In field investigations, mycorrhizal fungal communities in
different mine tailings and heavy-metal contaminated soils in the central south China
and effects of mycorrhizal fungal infection on hose—tree growth on the tailings were
investigated. As a result, a phylogenetically diverse communities associated with Masson
pine and different structures of mycorrhizal fungal communities among different mine
sites were found. In laboratory investigations, the heavy-metal tolerances (Cu, Zn, Pb,
Ni, Cd) of 50 ectomycorrhizal fungal species were screened and some species which would
be available for revegetation in mine tailings and heavy—metal contaminated soils were
detected. Furthermore, response mechanisms of ectomycorrhizal fungus—host trees to
different heavy—metal stresses were also investigated

AR ERA
(BHAHAL = 1)
[ERES TN MEESET & &t
2008 4 & 3, 600, 000 1, 080, 000 4, 680, 000
2009 4 2, 700, 000 810, 000 3,510, 000
2010 4 2, 800, 000 840, 000 3, 640, 000
2011 4F 2, 000, 000 600, 000 2, 600, 000
FHE
&t 11, 100, 000 3, 330, 000 14, 430, 000

W78 - ep

B DOF: « HIH © B - BREZE

XF—U— R EEERILIUMTEE R, ERE., MAERE, EeEIGY. R4, SMERERE.
PR REEEAR . DNA fiRAT

1. WFFEBRAAY WD 5 oF ORI TOELBRZRIC L 2 EAEE
HENZR T 2 EAEILILEIROBI% & FIH e ldAmD THRAI T, MBI R E K&
X, FENZD T HRORFERBEIZ L IRARE L Te o TN D, SR O ELBAFE I A
STHRAIKRREDERS>TND, LML E A BRI 5721 T, BhA O
FO—FHT, ™OTOHAARERUTL ., L Vet CE U A RO FEA NI & 3%



BT 5, Fio, W & KEDB B
WD AR 72 THUC IR A S A, RKICE D
JUbIZ k> CTEEEMEH L, AR
T AT S, BIE, PETHES N
FhILBR X 300 H~7 X — L Ll B2V
156 X AR I3 4E 90 f2 5T (9 1500
BM) IZELTWA,
PLILPESEBE D VAT 5 B EWE & %
W BT, REAEIC L ARSI X - TRk
TORWREILELS Z ENEETH D,
Fo. AEAENREET S Z LI X o THEBIE
ST EAEY A~ HEMENEESND Z &
HHEWEOWHIHEIC BN D, 29 Lz
MG, BEANY - oA RIE O
BN—ETIThN b, LL., L0
E LA B AR T DR ZES 2 &
W2k, X REREHIEZh RS T
x5, £o. BRI D bENCRE R
NA I~ A% FFOBIARIT, KN~OHEY
BOEEELRE, ZIHL7EZ &M,
PLILE B I 3 T D ARAR O B AE I TG YRR
E DN R IR IAED—DTH 5,
TR BIAR ORI ERE &V 5 5K
AN IEL TS, BRE DA S
LI L > TRAIKRREDTH Y |
BEAREE & 44 L2 WBIR BB M B W TA
XFDH Z LT, BE O THIL,
BEARE ORBGRIT B EICFEL, £2 TR
FELEFEAELEDICERE AT L
NTEDH, LonL., dulitho X 9 72—k
BT AR DGR AN N = L2
RKRKDOBIARDOEEMEFEERX & 725 2 & 23VA
HNTWD, Fio, Jhlpfix gEho®E
ElEEEL LV, EREIIMY OELE
MtrEZm LS B8 TES, 29 LT
e, BREEAAT L EICLY,
X0 BB 72 LI LIVETEBE T D ARAR A
AREICR Db DO EEZ BN D,

2. WHEOHM

FLILPEDTE G T2 63 L /- AR 2 i
HBMNBH D, ZIVE TIATON - AFSE
DIFEALEIXTLSBONT-EREE AV ZE
N CTOEMRERTH D, EBR=ED AT
BRI F CRWRERZ TR LIZERENLT L
L CTEN IR EZ R T E TR S 720,
2T, BHOREICbL#EL TE S HE A
HHZ LI TEETHSLH, Ll Ji
LR e 58 C O MR E 2 0~ 7= 7E 5
D Th7pl, ED XD 7 ERE I ERRIC
EELTWDLIONTH, FEAEDN-T
WV, E 7o, HYR I A BT D AR
DYEFAL T OFEY) O RSP E A BTE - 5
WCED L ITHEET LN HOVNTOERE
FE L2V, SRILMESRBEIC IV C, A
(2 X DAEAEEIRE &2 2 RAIIZAT O 7o 12,
Bt CiEE LT D BER B O FEEMSE & B

SN L, FEAREEBRRICERES ED L
INCEHELTWADOMNEA LN LT
X2 B2, AR TIE, BAATRERIC L -
THHTES L TS R EOREERE &
HEARE ~OEEBEZIR ST 5 & & BT,
B A1 S U2 H RIS S = BN FERRIC
X o THBREIC L 2 ELSBIEOMEE A B
=ALERHOENCTHZEEREET D,

3. WO Hk
AWFFETIL, BT & BNFEREZIT O,
G TIE, (1) FETOR R 2 ES)R
PRILPESTERE R GBI T~ o T B
MWL T 2 85k, Bk & fEsE o digh -
SRRl R SRR RS TR, TP
TEBLERGL L, TLARA G ILERIL L) (5D
RIAHE & 283 2 AR B O BEEE AR A2~
52 &, (2) MO EEMYNE T 5 HER
EHOBREREMZHOMICT A0, Y
DRI 28Rl E BRI 2 . R
WCHORZRE L, FIRFEZRRDLZ &%
179, BNFEBRTIE, (1) FaBEHICBAET
HEARMEX  ah D ERESBET D 2 &
(2) BARE CHI-MEE IOV,
A FEMIZ R B R TRAR T 2 B, HEECRER
BT L AT O - D ITAIICER LT
FEREIREERE R T (B R U, WAt
DEHR A T = X I L AR S RRE D 2
RS, FEMOMFIERHEITAE Z & ITk
DEHNTFERT S5,

4. WFFERR

(1) Bpol-BHeBILLMRBEMIZEHIT 5
B AR B AR A D FR T

W E D 2GS THSRSE L, JLaRA Bl
SRR, JLVEA B SRR L & iR A T T
~ g, BAKITHTF X gnl, fEE T
g - HEERFL L. HEG TTHEARER - HERTE L DR
BEh & RO oA FEMIEMIZAFT LTS
BEREaFIBNOEBZDEEL, £O
AERL, R TR AR & e (BT,
R EGRITIE < (34%) . FEOZREME IR
W ENghoTe, o, ENENOREL
tE e OV T OELEE RN
E LT, ZORBBEICONTIE, Mn ZERE . E
R EME IO ES R OKE (Pb, Zn,
Cd, Cu) 1F7< ., HIEOMAR L 85013 E%E
LCWAZERHLNERST, £,
TSR LR RE R & | B4R L 72 S E AR B
FG, BEeBAICmHEDH 5 2 FE 4 /rHE L
77

(2) MR OERE & RRITRT 2 EER
i DR

LAY S e TH L 1L & I R I T~
v 7T O )R Bk R BE H I T AR B
(Pisolithus spp. . Cenococcum  geophilum,
Laccaria laccata) \ZJ&Ys UT- YL FE4 (7



B <. Quercus spp.) R Z . FDOELFH
BEHE#{T->71-, Quercus spp. [ 2OW T, &fF
FITRYe & RBP OB CTHEZNRA LN
Motz (60%), —H. T~ Tk, KL
L7-FEEDOAEGFEE (40%) 1TREYE (5%)
LR BEEICENoTZ, UL, BILERE
HIZBH 9 » AR, W OEAEDIRITIE,
EHFOBERED R S o7,

(3) WAREEERRE AW B 540 ER
WEREOH (Cu), #sh (Zn), & (Pb), =
v/ (Ni) & KI o (Cd) DTt A B =
2 I DI

50 FEDAMEFEBRFEICOWT, TNEILDE
B~ A TS, EIC L > TE
NENOEELERE~DOMEN R D Z &Ry
Mol HADKRERZMIEL L TKEED
MPEZ R L72 & 2 AL @R D Cu, Zn, Pb,
Ni & Cd ITMHHER & - =EfRIZE N En., 7.
10, 10, 9L 9 THo7-, TN HDOHEMEIX
PRILPESEFE S BT D AR AEICFI T &
HEREMENR S D, FTo. T EFRILERE O
Z % 7R3 — 5 T, SR E O HEN TR
o doZ b b 10 FlEILE R E O N TR
BRTD, BREOHNCHHEN RhoTo Z &
DHLNCENTZ, ZDZ b, SRR
B IR O & # NI 5 2e 2 i PR A
oz LiHrL,

(4) IR EAMVEEREILARE AW ER
B AR OFRIME A = X L OfRH

FRE R & RIEYe DT 1~V i O E
R DHA N LV ADEEE R T, EHRE
X 2fE, SAOMIERIL 5 LULE W, iR
B ARG LR T, 375~1500 mg Cu/kg soil
DALFE T, SRR L SR 72 WA & AR
W A< L7=, 3000 mg Cu/kg soil @ AL
BCIE, R &R & I LT,
P AR B G LB Tk, RIRE (375, 750mg
Cu/kg soil) Tik., AR & A AGHEE A
DRI T8, @R (1500, 3000 mg
Cu/kg soil ) Tix, BHFERBONR ST,
INHOFRERNG, @REOHA N L AEH:
TC. BB XV RO A
bEEEzZ il LB HLMNTL
776

(5) SMEEREMOMAEERICKT 5 EA
B D 5
INETOMETIIHEMMEL R E L
EERNL AT TE 20, HRRE T Tk
BEOEMEN AT D Z LN —RTH S,
ZOBFFETIE. B EMEE L CRIRRICE
B2 T 5 15T, B b EAEALEIC
BT HHEREMOHMEAEERDOA =X L%
R L7=, 10 KDOT H~YDHEEFNEFNIZ,
Bz 10 MOBEREZERE L, RICERE
PR LTI~ YO E b5 MEHORELE
(Pb, Ni, Cu, Zn, CA) DA ML AFTHET
T, MEFEREMOMAER 2R/~ I X

F IOV THE—DOFRMETHEEIT> T2,
WE%E 6 B AT, WTFHOWLEETY .,
Pisolithus sp . Laccaria & Cenococcum
geophi lum DB T 8~90%% 56> 5 EENZE
<, MOFEDOERNFE EBIE SR> T,
ZOZENG, SMERREM O BRI
TLESBOEEIL VS LILRW,

5. ERRERLE
(BFFEAREEE . WFSC 0038 M ONHEHERFFE 3 1
X THR)

UERsam ) (B4 1)

@ PengKJ, Luo CL, You WX, Lian CL, Li XD,
Shen 7ZG 2008 Manganese uptake and
interactions with cadmium in the
hyperaccumulator—Phytolacca
Americana. Journal of Hazardous
Materials, 154, 674-681. FEAA

@ 7Zhang HX, Lian CL, Shen ZG 2009
Proteomic identification of small,
copper—responsive proteins in
germinating embryos of Oryza sativa.
Annals of Botany, 103, 923-930. %
A

® Liu XQ, Peng KJ, Wang AG, Lian CL, Shen
7ZG 2010 Cadmium accumulation and
distribution in  populations of
Phytolacca americanal.. and the role of
transpiration. Chemosphere, 78,
1136-1141. F&EA

@ Huang J, Nara K, Lian C, Zong K, Peng
K, Xue S, Shen Z 2012 Ectomycorrhizal
fungal communities associated with
Masson pine (Pinus massoniana Lamb.)
in Pb-Zn mine sites of central south
China. Mycorrhiza. Online first.
10. 1007/s00572-012-0436-0. A A

(FaxE] GE5 )
@O Yahua CHEN, Kazuhide NARA, Chunlan

LIAN. 2010. Effect of Ectomycorrhizal

Fungi on Copper Tolerance of Pine
Seedlings. % 121 [l H RGEMFEES RS,
L

@ Jian Huang, Kun Zong, Kejian Peng,
Shengguo Xue, Yahua Chen,
Kazuhide Nara, Chunlan Lian. 2010

Mycorrhizal fungal community in heavy

metal— contaminated soils and mine

tailing in Hu’ nan province of China.
55 121 [B] H AR RS, 5L


http://apps.isiknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&db_id=&SID=Q2GM2Bj@HLhealnidDE&name=Liu%20XQ&ut=000275353100010&pos=1
http://apps.isiknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&db_id=&SID=Q2GM2Bj@HLhealnidDE&name=Peng%20KJ&ut=000275353100010&pos=2
http://apps.isiknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&db_id=&SID=Q2GM2Bj@HLhealnidDE&name=Wang%20AG&ut=000275353100010&pos=3
http://apps.isiknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&db_id=&SID=Q2GM2Bj@HLhealnidDE&name=Shen%20ZG&ut=000275353100010&pos=5
http://apps.isiknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&db_id=&SID=Q2GM2Bj@HLhealnidDE&name=Shen%20ZG&ut=000275353100010&pos=5

® Kun Zong, Jian Huang, Yahua Chen,
Kazuhide Nara, Chunlan Lian, Zhenguo
Shen. 2010. Effect of

ectomycorrhizal colonization on

seedling survivals of Pinus densiflora
and Quercus spp. in copper mine
tailings. £ 121 Bl H RFRMAFE KRS,
LI

@ & E, BB —F, B #HE, #HE
2010. AMEFEREOE AR IS 5 E

=

GIBOBES. 121 B H ARAEHRFEE KL

B

® = B, &E —F, # K. 2012. »
FITAZNLATRICBT S EFHBRE
WSEOHERRE & R ARIIZ DN
T. 2123 Bl H AFEMRFEERE. FAE

(XEF) GFo )

(PE &R PEAE)
Ok GHo )

Py
T
MR
FHYE -

H5
HWFESEA H -
EWNS DR

ORI (G0 1)

S5
L E
MR
T
&
BSHEA A
EWNS DR

(Z i)
AR Bt U

6. HFFERHRE

(D) WFgEfFRE

f#i M (LIAN  CHUNLAN)

WHKE - 7 U7 EYERREN I ¥
— - WEHE

WFFEH 7 40376695

Q) BF ey
Z5R  —% (NARA KAZUHIDE)
HRURSE - il Al B =k e R - HEHER

FgeE 35 1 60270899

(3) WFZLh 17

it #EE (SHEN ZHENGUO)

HEFE RUR SR - b - B
PRAEHE (CHEN YAHUA)

HER R EERT - Bt - HdR
BEEE (XUE  SHENGUO)

HEHE KT - neREE TR - %
vt (PENG  KEJIAN)

H T e A BRI PR SERE - B BT B
& (HUANG  JIAN)

HHURY - KPR AMEL PR - K
FEAE

fE EE (SU YU)

WRRS: - KRR AEMBIEER - K
B

5 & (ZONG  KUN)

WK -« REFEPLEFAEMBI AR - K
B



