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Abstract: Phytorenediation is a pramising and envirorment-friendly method for cleanup of ®ils contaminated by heavy metals Heavy metal removal in
phytramediation of ils contaminated with heavy metals can be enhanced by meansof physics, chemistry and biotechnology. Phytorenediation efficiency
has been proved © be elevated through gpplying ssme assistantmeasures, uch asfertilization, irrigation, cultivation, additives, biotechnology and $ on
U sing thesemeasures gppropriately is helpful in increasing bioavailability of heavy metal in ils, enhancing growth of hyperaccumulator and improving the
enviorment of plant groving  These measures using in phytoramediation of heavy metal polluted ilswere sammarized in this paper for identifying their
function Some promising hyperaccumulators should be paid more attention to further study, Undivided reagent for phytoremediation should be exploited
for enhancing removal efficiency of heavy metal from ils Engineering of phytoremediation will be further developed o digpose il contanination with
heavy metal

Keywords phybremediation; heavy metal; hyperaccumulator; il; chelating agent
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100 , 2004; Wu et al , 2004a). (2004)
Q 1% , , 200 kg tm™?
, 1% 24 600 kg hm?
(Baker and B rooks, 1989). 12 ( 1).
, Suhadolc
, , (2004)
3 20% 15%
, 10%.
(Hovsepyan et al , 2004)
(phytextraction). , ( Swvord
, etal , 1998; Dach et al , 2005).
( :
, 2002; , 2003) : NH; N > Q0 (NH,), >
NO; N;
, : CaH, .0, >Ca (FO,), +Ca +M D >NH,H, FO,
) >NaH, PO, >KH, PO, >Ca(H, Ro,), + CaD, - 2H,0
( ,2004; Liao et al , 2007).
e . Robinon  (1997)
2 (Fertilization technology) -
Alyssum bertolonii ,
, N-P-K > N-P-K-Ca > N-P >N > P > Ca,
) (NH,NO; NaH, FO, KCI
, 100 kg hm™?) 3 ,
(S 3 , 2.3
etal , 2002; Walker et al , 2003); , ,
Wide (2005)
, (Wallace (V etiver grass) ;
etal , 1977; Ebbs etal , 1998; Stearns et al , (O snooote)
2005) ; , ,
(Liao et al , 2004; Jacob et al , 2004).
( Soudek 3 (W ater management )
etal , 2004), ,

(Anderon etal , 1999; Tass etal ,
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6
, 500 mm ,
( t 1
, 2005c¢). , .Li (2003) , A murale
A corsicum 4 - m 2
(Angle et al , 2003; M archiol et al , 2004) , Liphadzi  (2003)
(Sung etal , 2001; Whiting etal , 2003). (20000 - hm™?) ,
Angle  (2003) A murale (Cd Ni Pb Cu zn) (60000
Berkheya coddii A montanun cv - hm'?) ,
‘ Mountain Gold’ , 15 ,
( 30% 40%) ,
i 2 H . Li
(2003) A murale A corsicum
80% , 30 % 37 , 4
7 . , , 12
4 (Cultivation measures) '
(Sung et al , 2004). ,
(Peters et al , 2003;
, Bradford et al , 2006). Wu  (2004d)
(Sedum alfredii Hance)
(Huang et al , ( ) ,
1996; Lasat, 2000; Li et al , 2003). ,
( 1 20020) H 1 H
2 4 3 6 , 2 2 ,
; , (2005a) ,
, ( , 2005).
(Cunninghan et al , 1995). , (2004) ,
i 1 3 b
7.5 an , 1000
mg kg * , 1 1

19 ( 1).
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5 (Phyremediation agent)
51 52
pH
, 2 : , (Robinn
, (Jiang et al , 2003); etal , 1999).
pH
, , , (Brown et al ,

(Kumar et al , 1995; Meers
etal , 2004).
, (Blaylock et al |,
1997).
(Vassil et al , 1998). ,
100
: ( )
(Huang etal , 1996; Komarek etal ,
2007). Pickering  (2000) ,
(DM S) (Brassica juncea L. )

57%, 2 4
) 67% As( )DMS

(Robin®n et al , 1997; Chen

etal , 2001; Wong etal , 2004). Robinsn
(1999) , BEDTA DTPA
NTA 3 B erkheya coddii

) 41% 38%
37%. , EDDS
EDTA (Granan etal ,
2003). ,

1994). ,

(Brown et al , 1994;
Heeraman et al , 2001).

( )

(Thlaspi caerulescens) : pH
(5 84) ,
52000 mg kg © 1740 mg kg ; pH
, (Brown
etal , 1994). ,  PH
6 9 55 , (B erkheya
coddii) 3 5
Ca0; MgO; pH
(69 87 ;
2 (Robinon
etal , 1999). Li (2003) W elland
( 2550mg kg *)  Quarry (
1700 mg kg *) CaC0; HNO,
pH , 50 65 :
,A murale A corsicun
pH :
pH

(Franky etal , 1998). (750
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6
mg kg ')
10 ) 3 54
pH a5 10 , ,
5mg kg * 5000 mg kg * , “ ”
(Huang et al , 1998). (Cao etal , 2003; Wu et al , 2004c; Clanente
53 etal , 2005). ,
‘ (Dom) ,
(Hovspyan etal , 2004; Loana etal , (W alker et al , 2003).
2004) ; DOM
(Sung et al , 2001; , ( :
Mayak etal , 2004). Liu  (2005) 300mg kg ' 2002b; , 2002). (2004)
(Glanus mosseae) ,
43%. W hiting  (2001) , ; . Yang (2005)
: : kg 50g
1 L 3 1 1
Zn- ] )
. Abou-Shanab  (2003) , A 6 .Wu (2004b)
murale 3 ,
, Sphinganonas macrogoltabidus )
M iaobacterium liquefaciens M iaobacterium )
arabinogalactanolyticum BEDTA KCI 11023
17% 24% 32 4% . Suza  (1999) ,
, ( 68% 48%
) 5 1 1

(HartleyW hitaker et al |,
2000; Hovspyan etal , 2004). VogelM ikus
(2006) , AM - -
T. praecox W ufen
17%,

13% 25% 31%,

(Zheljazkov et al , 2004;
(1998) )
, FeMn

Yang et al , 2005). Nawal
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888
6% 25% (Bennett et al , 2003). W angeline
: (2004) ATP
: : (APS)

(Zheng et al , 2004; Gao 25 .
etal , 2005; , 2005) SRS1p/Ar<C ACT2pN -ECS Y -ECS
55 (Arabidopsis thaliana)

(Monni etal , 2001; Pang etal , 4 17
2003). 2 3 700 mg kg ! (Dhankher et al |
(Salt et al , 2002).
1995; Steamnset al , 2005). L&ez (2005) , ,
: (AA) (LeDuc
, , etal , 2005). Rugh (1998)
EDTA , (L iriodendron tulipifera) MeAl8
28 EDTA 6 )
: 10 ,
Ensey (1999) , ,
, Paraguat Roundup  Rockland, ,
2,4D ,
, 3
6216 6682 4710 mg kg ',
535740 . , 2,4D .Li (2003)
Rockland 6 ,
, 2 , A murale A corsicun
, Rockland 4200 mg kg’ 20400 mg- kg '. Molibor
, BDTA (2005) (T caerulescens) 47
6 (Application of genetic technology) '

183 334mg kg ' 8030 16295mg kg .
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1),

Fig 1 Application of enhancing technology for phytoremediation

y J

(Conclusion and progect)

1)

2)

3)

“ 863"
40 ,
200 18
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