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L H3AsO, HE; As (IID e pH I K Z 3L
As(OH); TExUH B, Bff ik HoAsO; ™ I pK, fEA 9.3,
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VAR, AR Cullen 251U 5T 2% WX 47 HLAASY gt
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Sharples 2E2SIRF5Y Cu/As V54l X+ 43 A4 K
HIALLER A7 JE A (Calluna vulgaris) A 2» B 51
W EL# (Hymenoscyphus ericae) Wit As M2 Hifi# As
BEMOHLEEL, KI5 AR T G X RIAEYS e X R A1 R
AT 3 B B R AR ST R, 6 As BV Al
SO R ER AL EEA IR K 22 5%, i AR AR vk 5
(TR AR (13.3 mmol), FFARKRAE M P 648 A W i
AL IS ) N HE S ARSE s J5# As IFR FE ARG
(1.33 mmoD), H. As HEH ARSI BE LU T 182 6 152,
B LA BRI As BETERES . W AEBERR b A4
T, X As BIWIES S BIHNE] Rz, ERERAEET,
AR 6 AR S B R RE 2 204M A Liu 25T oMb
Tl FERIRAN N AM E B (Glomus mosseae) Xz
T As FIsE, S5 ARSI T As R
B, fEE As ZAF M REYIH T BATE S P/As B,
T A R T B IRA BT 5 As ¥ R A73E s e TG
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[ (40 £ 52 3 VAR T TRTAR L TR As (RN T AT
RICH A S X As B REEyLEE Fim, £ 7T
Cu/As V5 Gt FI PR ECR AR B BB As FFH ARSI iR
As BEHLEE; TG U T B AR B A B TR AR
DI Aso ABAEIX PR E AN H BT, ARSI B
MR ECEE AR B As, SRIGTE As Itk S YHEH
RSN LA 22 IR #h AL b eh i, oelb T R
WSO Bh i o, I 7 TR A5 RO RE L, a5 22
SEEEATIE W . {HJ2 Gonzalez-Chavez 25T As (1)
) (H. lanatus) Rl As 75 48 X RIEETS JIX 73 25
FIf) AMF (G. Mosseae) J&, KIKHT XK AMF
B0 2 P8 m i A O T e R Eh AR M, IR BRAIK T X AR
MR . 5 Liu 2R FIFEK AMF, {H7"
ETHZERNGER, TR EH Y (i As R s
& As) RHEARA I CEgEPRIMAARM As 11k
I ARA K WHAHERIL, X T AM fEIEE
As V5 G T3 PV E FIAT AR AR AE S  AE R BE A E AT
OFFt AMF JER TR S & As KA T 7
W FERAR T AR As IREECT @701 @F T HEY)
RS, NS AR AT AT BeEE s TR
W) PoaAT CTO NIT R T REIR N
As Lot i BR R AR B S BATIHE As (S WIER
PE, AM ZFIFERAT, T AM Afealidiss, Hir
A ICIEIAT A G

AR B DL F A R T AR I E
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RN LS G2 BZARBREINT As
FEREYIIR A S TE M RIS A S8 foi S L IR AT
FUb o PRI As A4 835 500, (EAERARIA N,
P A As WA E PE BGE S OG&R DDRTEMGIIE, Ferh
{1 A PR R DA B RO AN I S5 A AR SR AT ST 1)
PUL AT G

5 BEWIERSRIBERERTFERENEYZ
SR AT RERAT

3 5 A A A A IR AN X R (AR S 1T
MFAie R Wiys e 37, SR EE L
Fow DA R -3t ¥y e T R i g ThiRE A S A U7,
T8I 7 A BN A FH T e b SR KR A, ) g
JE 3 7 AR a0 0 iU, skt - 395 e M T A
RPE RN S 5 T A T Morgan 20OV LA 0 [H
SW & E)E 11 (AR As) TIBE efeis, &
AL As 53000 mg/kg IV 3547 2 A4S Fh
KM A7 (4 Lumbricus rubellus), X% 4= T3 [
Carrck Fell Hu[X 2 77 (50 X 7)o i b 78 As 7544
LB REAES, IR X As HAEYIRKC R B
Wi, DSA RS P AE A, PREE T R B AR ),
BRI T L3 As DL LU &R As (V) X AR
TEA As SEAEPI I B A (EJE H 5% Tl i)
YHEAYME R As 15 5 TIRMTT T LT-BEAT 10 5 R 1
HEBR A T e s e As Vo g LI RE S AR 4.

CHZMMFTERE T As V54 Linlh” X i i)
REAFIG AN AL S L), R A e AT T BB A3 I T 52
(- 3rh As ACE RTS8, Sk 4y ok [ AR £h 5 s
FAR TS5 4L X [t (Lumbricus rubellus il Dendrodrilus
rubidus) i As FptEHE T ELITST, RBR BB X M
IIRETER =) As B MW, HREUERIRIL 1510
mg/kg, AR XK 96 mg/kg, I HAE SRR R
As TR, AT R R GR TR ET. i ALIE
X As AT 2 PLFE RG] CLumbricus rubellus
Hoffmeister) W4T As #EtEHAT THEPER, HEIED
DX PR % P i 0] AT X R AF ST, = BRI, HTIX ) L.
rubellus HA7 5 =11 As REIEFITE = As(2000 mg/kg)
NEESRIAEAERE ST, FEAHTEA RN As &, ARET
XA X L. rubellus 4P As &80 0 <1 mg/kg
#1230 mg/kg"e Wl (TR As HLEE R RES R 3 24T
K (O PT B AR 003E N T, G A 3 AR Y
Y. Meharg ZEPR) O MG As (IR E R TR
As FEEAEHL, miAHEH AN, Morgan 250
h oW e AR B/ BEAE SRR RE R A b ] ' A
42 . @Morgan U HRIE As W] GELEMTIE AP L

TrEE FIEAR S G XA I G R AR AR )
BOSRITRAEY 2Bk, As HAMIIR A & SiFERI
GG EHYEANESERE (MTs) RS
Ik (PCs) RS RRES, M5 As BB S WIHZ PC
(PCs-As), PCs 945 H9  (y-GLus-Cys),-Gly".
Cobbett™'z B %t . 4 I th 42 K R0 BF 1 5 5 A
e, S IR 458 (y-GLus-Cys),-Gly, ik
HIXA PR T BEH IR (GSH) . MiEM Ak N
E. coli 17 3 FIS 465 A (Grxl, Grx2, Grx3), ifi
AN —EH Cys-Pro- Tyr-Cys —3fiFALWY) ¥ 51
(S84 e ] 4 P9 RO SR S AR B W 5 th S 2R 0L 1h 2
NEIERIRIEM I YIS As BES, RE RS
1, MITAEA R —0 TP . @PutEt T e il
WIRIR AT 2 AN SR A5 f) 284 v 43 B
FIA 4, Morgan S5V 3 RE KP4 R W Rk
WA REAE M S0 b AR, R R SR E
B SR E YRR DU A KT s] DA s b A AL
i W SRR, NSRRI iR, 3
IR A R G S S DI E UR G >k, JE
WA TR 377 Ak AR P AR 48 4 Tl
AW, XA I W AE S A R AEAR A, ELE
B TR RO M ARIE, A B R G
MR REAFHE, th VPIX S BT BB E e 51 4K
W R PR A, XA i s v 1k
TESBE TR T, KA AERE? XL G
EFREESE (SCES)E) VoY L3 b A7 3w i g,
D& i s o/ (R ) PR N T R AN R = 7/ i
MIEBEN BTG T E IR S84, CRRAMERE, 1
W E DR SAR N IPE T, SERERE R, (RN R
i) fie e A 4 Bl A R B A A 1

Wi ] 7EAE 52 T 4 AT MUY e 3 i 4
ZENT ) ZROE, XA T RS RA G, I
FIFHY. 8 EY EfE . Bonkowski 2L
b - SRS RIBR A= 40 2 A0 (A8 ELAE PG R A A K RN
&R IR K5 m o 5 H jy 6T LIRS Y-z
() AZ FLAE FOO R A0 A A 5 T (R AT AT SR 3D, T 7
0 (28 55 b - S5 s - R R ) 2R 5 b R L ) S )
(T DB 3 As [ TAEFF R ILT- 34 .

6 BE

FUAD, 4ttt 2 G As S MFREE 5 4 B )
AL, TR R 7 AMRIE R BE R 1) JFORORE S RS b 5 99
PRI, TR INAE 35 A 0k As FRIPROK B 3 XA
5 P 2 AN ML DX DTS2 0 PR i, RPIA B As 175 5%
¥ B T A 28 BOR 7RI AR JH BE o
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TR LR AR A BB, W EYEAR
BATER As 150 LR AR I AT T 5. AT
EY IR E S RGAEB R LI As isdh, fTERS
fPLBedt, HICHLELORANE 2, JCIR I =
FHE ARG OMERALE As 53 LB S P [H]
LA =25 Fh R BRI £, T AR AN [ R S5
) As VoI, WREE T RAEY) . Sl UEY) (KR
PRARICRSL, I [N 25 RS A A4, Al w55 b
Ko QWL =F M P A SSLANEH TR As &fif As
BRI . O = AL A5 e LI As W
R AR AN R L SES Y. PR R
PR ARG, X T AR 22 A RN AR A X,
CUSE Gy 3t PRAR R 15074k . 8 IR AP R A KA B
.
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interaction in the rhizosphere and effects on plant growth.

Bio-remediation of Arsenic-polluted Soil: Recent Advancements

BAI Jian-feng'*®, LIN Xian-gui'?, YIN Rui'?, ZHANG Hua-yong'?
( 1 Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China;
2 Joint Open Laboratory of Soil and the Environment, Institute of Soil Science, Chinese Academy of Sciences and Hongkong Baptist University, Nanjing
210008, China;

3 Graduate School of the Chinese Academy of Sciences, Beijing 100049, China )
Abstract:  Arsenic pollution of soils has been an issue of concern the world over, including China, and bioremediation of arsenic polluted soil
a hot spot of research. However, related mechanisms of the bioremediation are not yet fully understood. A review is presented of recent advancements
in the study the world over on mechanism of microbiomes, earthworms and plants assimilating and detoxifying arsenic, and lab experiments on
remediation of arsenic-polluted soil with a complex microbiome-plant system in this paper. At present, it is generally deemed that the technology of
plant remedying soils polluted by heavy metal/metalloid has a bright prospect of application, however, it has demonstrated a number of shortcomings
even if it is limited to or uses the single function of hyperaccumulating plants. If microbiological technologies and earthworms are used in addition to
regulate micro-ecology of the rizosphere, so as to facilitate survival and/or absorption of As, the technology will further broaden its prospect of
application in the future.

Key words:  Arsenic, Microbiology, Earthworm, Plant, Polluted-soil, Bioremediation



