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Arbuscular mycorrhizal bioremediation and its mechanisms of organic pollutants-contaminated soils. LI
Qiuling, LING Wanting, GAQ Yanzheng, LI Fuchun, XIONG Wei ( College of Resources and Environmental Sci-
ences, Nanjing Agricultural University, Nanjing 210095, China). -Chin. J. Appl. Ecol. ,2006,17(11); 2217 ~
2221, i

Arbuscular mycorrhiza (AM) , the symbiont of arbuscular mycorrhizal fungi (AMF) and host plant root, has been
proved to be able to improve soil structure and enhance the plant resistance to environmental stress. There are
more than 170 kinds of AMF worldwide. Recently, the promoted degradation of organic pollutants in soils in the
presence of AM was observed, and AM bioremediation ( AMB) is becoming a promising and perspective remedia-
tion technique for organic pollutants-contaminated soils. This paper reviewed the research progress on the AMB of
soils contaminated by typical organic pollutants such as polycyclic aromatic hydrocarbons, PAEs, petroleum, and
pesticides. The mechanisms of AMB mainly include the metabolism of organic pollutants by AM fungi, the degra-
dation of these pollutants by the enzymes derived from AM exudation and by the enhanced root exudation and rhiz-
ospheric microbial activity in the presence of AM, and the removal of the pollutants by plant uptake and accumu-
lation. As a new approach for the remediation of contaminated soils, some aspects involved in AMB, ¢, 2., the
screening of high efficient AM fungi, efficacy of co-existing AM fungi, soil ageing, and plant uptake of organic
pollutants from soils in the presence of AM, still need to be further investigated.

Key words  Arbuscular mycorrhizae ( AM), Mycorrhizal bioremediation, Organic pollutant, Soil.
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. Joner %512 R AL AIAI ik A2 2 B 1ML S Rk
12 Ff PAHs , % [ 43 51 247 400 12 000 mg - kg™') A =0t
BE( Trifolium repens) 5 B ( Lolium multiflorum) , 58 $A W 7E
HiPr BB 49 PAHs [ 2R, 26 F /5 R BLHEfl AMF & + 5%
PAHs ¥ 43 Bl 222 1655 mg - kg ™', T & £ #0AII H
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B3 PAHs 85 . Xt % BRI, 43 (2] B (Bl a]

P) R4 B H7 1.10 #1100 mg « kg 'AF,90 d [FEERAE AL
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A AMF By Xt BE - EFP BlalP MR K 75.9% |
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BET, FI A BRI S PAEs 5 3 1 AR 55 7R 20
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PR, LH R ML TR EE 5 DEHP (YR MEURE S
B A B 112 DEHP {95 8 W B 4 i Le A iR Fp f T &
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H Y7 i #e BE 1A 510 000 mg » kg ™' BT, B AR 2 4 3 g ik
82. 86% . Sarand 2% PFIT KB, TE T M TG e L R, BLARIF
B ( Suillus bovinus) #1351 4L BE B ( Pasillus involutus ) BE 4
HFHYRIR, 16 FEBA L HEE; LEFEELETE
BIEHEGRINE LA, HaAEA MR L H-ERAE
TR A )RR, SRR & P R B RETE T LA v B L S
e g A S, 4R R L E L AT AR 1 75 2 4 R AR T 3
U RIA, 15 R PR 2K (Zea mays) §KE
(Glycine max) , FHEMAFH) AMF &%, —MEREN G,
TP MATS Y YR R AR A IK 53% ~T8% .
3.4 AM MRHTBEREWGBE
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hAM 85 1F 23060, ERES R0, BRI AR
A RSB AT 2, TR — s A DU L A R R

PRV R O 0 U, B IR AR 2 % - SR FK) 75 Yo PR . Menendez
U REBAREREEERE, 4 KRR A 28
FMF RGN, LR REERN 0.5 mg - L™ B 2 i itk
TAEAREER T OB &, Ao 5% BT & B, M 4%
#E " H IR ARUR R T HE AMF 5, P = 5
BRERERR A RBURA PR EES T A
FlAE bR

4 AM BEHNSHELHHE

4.1 AMF ) B SCIHIEA

AMF BRF#MEY, FE LU RBRWKERFYE T
A SERB R R, WA LTS B4 DBk O H 3 B R RLTT
W LME N ERRERIE. AMF @ A &/ R EHER AT
AT R 51 D SR LY B i D AR R
7K, FH3K18 B SR A BB, 5 B B A HLTS Y 4 SR (R 3
EUMENY  FEHRGREY, AWEAB b
PAHs , 3 FI R H A B BAF e — B BR VB Fn R R0
A SLINERE , H R B R 255 4 L E, AMF AT LUER 2
B A YL 56104 B B FIHLRR B35 0008, AT 25 B8 + 487
%%[ml
4.2 AM {RHFARERIEA M3 A DLTS BB R

AMF S5EFHY @A X R G, AR E R REY
AR TS RARR W M. RIE SIEA R E , 4157 00
WHEERMRE I AM B 8US , AMF 8753 34 3049 , 3593 4%
W AMF R0 B W F . BT AMF X529 F R R
BRI RIBER A LW W B E AR LR K.
W E R R, AMF {230t = 03 ( Trifolium pratense) #
RO URRA Sy & BEA —E R, BIERER
P R R SR B Y 43 B R o B 1 AR 1k = B R A AL
BERETEERL=HENES. BEHRERN, A8 E
Ve¥p A % ( Hordeum wulgare) /N3 ( Triticum aestioum ) BB
( Secdle cereale) FIFE % (Avena fatua ) 15 Fh iR N EK 8 & ( Glo-
mus intraradices)6 ~ 8 JE & , F W RCUAE €03 00 < AR P9 AT 9
HRAERB=REL, 4 HEYEHRTTEA B AERRE,
Ha g S mim@gms 2t

FEIR R AR AL M B L B
A AR EMA YR E . AM SR R IR PE R T A )
FRRERLA B B D AETE IR, RSMEY
TR SRR WYX A BTG e Y A B SR R B, e
AMF {91825 (Anemone vififolia ) B HRHE IR B0 S0 B 2k B 0 (&1
FE SR AEENLLUAS HA 5 & T X BB AR A, TR A T 5
FE17! . Heinonsalo %' 8 $2 W R IRMRUL, BI7E HAA AR
EREMRE L BA MBS B R LD ERER D
A BAR R HL R AR B {5 0 T B R TR TR A B A s, A
T A W TS A IR
4.3  AMF /i EERERIT I

AMF 0] SM iR A0 B S5 B 259 B, O+ 68 1 v 1 4 B A
PR TN EALEE % 10 & BK O, BE T 2w 5 P I A BRI 1
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P R+ R HLTS IR A Gramass 251 RIS TE R,
RIS , AMF BB7= 4 Z R B4 % T R0 % =
TiREAR TG Yy, 67T AR A %05 Yo PR HAE R VBT A B
FANRER. RIEH R AR AMF NRBRER RN, FH
26 iR B, PAL .2 /R B 5 ¥4 B ( chalcone isomerase , CHI)
LT REERIER™ . AM 88 Bla]P 55 LM R
LR, MEBERAEFRE T 5P BlalP WM, X T
TR ET AMF 25 T LR 2B AL EED ey
FHEY R AMF J5 , o EALERIE ER N , 5 T 0 8 1L 15
YI EALRE AT T B LTS S LR B ST A R
B, RE L SPA 0] (R BT A, MR e &
FOESEOIREE L7/ M

4.4 FEYREFRBLBRIERY

Fh AMF 3858 THE 9 X5 e i 520, 4 L s
By & B A AT I R A RS R R R L. BB R R
B, R AMF — ;AR 2F L P F LT R BEME: 5
— T AT R A A LTS R R R, TS
BF9T 7 e AMF 652 TAF SR B & (Acaulospora lavis) FIFfAR
LIRBEE( Glomus caledonium) J5 915 ( Pigna sinensis ) 3f4h 5
—FE " THE(DBP) MIBVER. S5 R %M, HFh AMF B 8
Ml TAEYI%T DBP fTR L, FEAIS T AR DBP & & ; SR
AMF j& ] T DBP g MM R e b LB oy B 88 U T
DBP XHHEHp 5 3L, ik SE T 5T 45 5o 1o 3 £ B X A 7= %2
SR RO T R BR FRAE.

AR BA YT RYRBEHC AR EMRIE.
AT IR AR BT B4 2 £ S T R AM
WG, BE(R SR A , S BERE St L S R R A, [R) e T
EREY A LSRR R HiES FE, — A
% AM fE T Y x -+ BEE VLS SR BESRE AR
B R THR DR IS e AMF; B — 5T, A RORCRR
Bt AM & Z A HLIE Y -+ JE A TR A T TR

5 EAEERE

FIFA SRR G E A LTS 3+ 58, MRS IR A8 X
B TIRIT A AR X AR, 18 ERRAT W BRI A IR
TSR, T E AMF BRTIR 8, TR a0 Y+ 2
R AHERAMERBATER ISR LREE R E
MR RRTR. B E A AM BEH LG R IR B E
AR FEF iR ILIT MR R — BT . 1) B3 AMF B )
JiE. AMF R %%, FE F RN R ARIR , 0 3 Be 45 E 75
SR 0 BT 1A H A X e Y — B R A R . (AL, S
R R AM A 2 FEB RN E BRI HET AMF
BB TR B M 17 28, (B AT R R AR SR AR R L
WUEMRRRRE ATFRER EYE R AILEEYRERR
SR R R AMF-fE A R H LG R L RE T 0%
CRML)EAEMB. NIAERRE, BRI RS
T — AMF B0 LA LG REIE R, X B 5 Rl
BN IT R L. K b, LA ER B E

BRE TR SRR AR, o THRE B B B
PEERRE AM A 18 B R R LB iR 18. 3) LIERT R
WP B R S+ A kR NP S k% TR 4 B % v
AM 85 0R B M2 . T SE R L, BRI 1K T REELHE Y
W AM 1B E B ERAK. HET, A AR, 2R R
SRR VS B 1 5, AR B A L. 4) AM AR F AR
1+ A B R R I BTSSR, T REA
L3, 755 S B AR 1/6 L L, B R
R AT 7E 05 e IR A 7 R B L, I AM
R AR LIS R BB R, (UK B FHOT AM
B R RONLE, T LA R IE T L. EEHRGREN, 5
B TR AMF il R KBRS E R ES RS
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