2004 ,16(1) :41 48
Acta Agriculturae Jiangxi

1,2 1
1. . 330045; 2. , 330200)
:S153. 61 A :1001 - 8581(2004) 01 - 0041 - 08
[1] ,
1
1.1
. 0 20cm ,Pb Cd )
) ) , Pb >
cd 2] Pb Cd pH
[3] Hg [4] As
, , Bl o 20 40cm
) ) O ) [6 7]
1.2
(0 20cm) , 40cm ,
8 As Cu Po Cd , (pH5.3 6.8) ,
, 30 40cm 5]
Hg , 95 %
,Hg , [9]
2
2.1
* :2003- 10- 15
(1974- ) ,

© 1995-2004 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



42 16
2.1.1  (Cd) Cd ,
1Cd w 1
1 Cd 1
[10] , , cd 150my/ kg 10% 30%
, Cd 200mg/ kg )
, 12.3 9% ,
Cd Cd 100mgy/ kg 20 %
50 %, 200mg/ kg , , , [11]
cd
, cd 0.0Img/ kg,
, 17 %, 4%:; 0.06mg/ kg
23%, 8%; 0.1mg/ kg 20 %, 70 %12
[27] , cd
cd , [13]
2.1.2 (P Pb ( )
% 7
[10] [14] , Pb
400mg/ kg , , ;1000mg/ kg
L H) L
10 % Po 345mg/ kg ; , 10 %
Pb 700mg/ kg™ Po
[10] . ,PO
Po [15]
P : wee Fb
1 %
[17]
2.1.3  (As As
As , , As
As
, Eh
[14] As

© 1995-2004 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



[11]

) ) , , 10% , As
12.95my/ kg; , As 35. 59mgy/ kg 10% As
[18] .
[19] , ,
;AS ) | | [20] ; |
, ATP (18]
2.1.4 (Hg) Hg , ,
, Hg Hg Hg :
, Hg , ,
, , | (2 | Hg | , | a/b,
[22] , , 10 % Hg 1. 25mg/
kg: , 10 % Hg 3.00my/ kg'*!
2.1.5 (Or) a (C027) :
, Cr ,
[9] ' ' Cr
o ,
= o 6 O 3 O ,
50my/ kg, 100my kg ( 10 %)
, , , , , , [24]
, , 10 % o 118. 2my/ kg
() 703.5mgkg () ; , 17 % () 150mg/
kg[ll] ,
[25 26]
’ . FOD ’ [27]
2.2
(21 20 80 ,
(2] , 20 90 , cd Po zn* 3 cd
Po Cu zn Nit® | cd Pot*! cd
Pb cu zn AS®, P zn A
(28] Pb Cd Cu Zn ,Cu
Cu
Cu , \ ,
; Cu a - ,
Zn P , Cu ,
Cu , Cu

© 1995-2004 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



44 16
P , Pb Zn As
, , 0%[34] [34]
Cd Pb Cu Zn As , ,
0.4% 4.8%, Cd Po Cu Zn As ,
cd Po [36]
Cu; As Cu Cu
.Cd Po Cu (141 (351 , Cd Po Cu Zn As
, Pb Zn As , Cd
‘Cu zn Cd Po , Cd Pb [s7] Pb
cd ,Ccd Po
3
3.1
[10]
CdPbHg O As , ;
1580 po 65% 75%, 2% 32%, 2%
, 1% M Cu Hg As 15 20
[32]
, :As< Cd < Hg < Pb < !
3.2
3.2.1 ,
, ot , 300mg/ kg ,
, 10 000mg/ kg , [14]
(100my/ kg) : cd
12% 35%, cd 3B5% 46%, cd 15 %
46 %! ,
3.2.2 pH , ot @t Ni*t art
Po®* pH pH , ,
As , , pH  HAOS
H,AS0,2 pH ,
As [40] [14] , pH
Cd \ pH , Cd \

© 1995-2004 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



pH (@)
3.2.3 Eh , ,
[35] E] 1 H H E]
As , Eh , As
[18]
Eh , , As
3.2.4 ,
> > > >
[40] , Cdd, > Cd0O, >
cds Hg , [41] , Hg
> Hgd, > HgO > HgS Cr
3.2.5 [42] , + Ca Mg P
, cd 31.5% 55%
Hg ) 1
40 % : ,Hg (41l ,
[41] [43] od ,
KA cd A o a cd R o 1
cd?* cds cd , , cd
[44 ,45]
3.2.6 [14] , cd cd
) ,Cd
’ .cd [39]
) , As
[46]
3.2.7
, Cd PhAsH O Cd 0. 20mg/ kg
(@B15201- 94) Pb 1. 00my kg (@B2715 - 81) As 0. 70mg/ kg (@B13106 - 91) Hg 0. 70my kg
(@2715- 81) COr0.60mg/ kg(@B1350- 86) Cd Pb AsHg O
4mg/ kg 700my/ kg 45. 7mg/ kg 0. 20my/ kg 94mgy/ kg™
[34]

3 ’

© 1995-2004 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



46 16

4
[47]
, [47] , ( 63” ) , Cd
1 ( " ) b 1
( ) [48]
[49 50]
[51] 3
(MT) (MT - like) (PC) 3
(48 20 90 , MT - like
MT1 (rgMT)  MT2 (OMT- 1) , rgMT
[48]
5
(1) 1 1
— (2
(3 ,
- (4) 1]
(5)
[1] ) — [M]. : ,1996.7 158.
2] , . Po Cd [J1. ,1994 13(4) :152 157.
[3] ’ ’ ' . - [‘]]
2000,34(1) :30 34.
[4] : , ;o [J]. ,1984 ,(4) :82

© 1995-2004 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



al.
[5] : . [J]. ,1983 4(2) 48 51.
[6] : , o [3]. ,1982 ,3(6) :

[7] . — [3]. ,1989,10(5) :78 80.

[8] , . — [J1. ,1990,10(2) :
145 151.

[9] . [M]. : ,1995.83 86.

[10] . [M]. : ,1092. 72 75.

[11] . [M]. : ,1088.95 97.

[12] . [M]. : ,1990.91 108.

[13] , , . [J]. ,1998,
18(3) :313 317.

[14] . [M]. : ,1086.81 85.

[15] , , . [J1. ,1991 ,11(6) :426 431.

[16] , , . [J1. ,1986 ,6(4) :312

322.

[17] . [J1. , 2002 ,25(2)
132 34

[18] . [J]. ,1996 ,28(2) :85 89.

[19] Morris HE. Injury to growing crops caused by the gpplication of araenicd compounds to the il [J].J Agr Res. ,1927,
34:59 78.

[20] . [J31.
1978 5(3) :181 185.

[21] . [J]. ,1980,1(6) :50.

[22] , , , .Hg Cd [3]. ,
1999 ,19(5) :521 525.

[23] . [D]. : ,1997.

[24] . [D]. : ,1990.

[25] ; , .
[J1. ,1983 ,3(3) :277 285.

[26] , . 6246 [J]. ,1981, (5) :14

18.

[27] , . Cd Cr [J1. ,1999 ,5(1) :11
15.

[28] , . [J]. ,1989 ,21(1) :10.

[29] Bingham ,F. T. ,Page.A.L. ,Sorong .J. E. Yied and cadmium cortert of rice grain in relation to addtion rates of
cadmium ,copper ,nickl and zinc with sawage dudge and liming[J]. Sil Stience, 1980 ,130(6) :32 38.

[30] .Cd Po Zn [3]. 1984 4(3) :231 235.

[31] , . [31. 1999 22(1) :23 28.

[32] , .Cd Po Cu Zn As [3]. 1998 ,17(2) 149 54.

[33] , . — [J]. ,1994 ,20(1) :
67 71.

© 1995-2004 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



43 16

[34] , ) [J]. ,1998 17(5) :193  196.

[35] . —
[J]. 11997 8(2) :207 212.

[36] , . [J]. ,1995 6(4) :433
439.

[37] , , o Po Cd [J1. ,2001 ,
12(4) 1619 622.

[38] , . Cu,Pv,zn,Cr ,Cd [J]. 2002, 21(2) :110 116.

[39] . [M]. : ,1989.75 78.

[40] , . . [J1. 11982 ,(1) :19 24,

[41] , . [J]. ,1983 4(6) :32 35.

[42] , ) [J1. 11995 6(4) 440 444,

[43] , . [31. ,1996 ,1(3) :65 70.

[44] , ) [J]. 1998 17(2) :55 59.

[45] . [J1. ,1982 ,19(4) :360 366.

[46] , . [M]. : .1995. 165.

[47] ) , ) cd [J]. ,1999 ,19(1) :104

107.
[48] , , . [A]. 21 [Cl.
,2000.178  185.

[49] Nishizomo ,H. ,H.Minemura,S. Suzuki et d. Aninducible copper - thiolate conplex in the fern Athyrium yokoscense :
Involverment in copper - tolerance of the fern[J]. Hant Cdl Phydol. ,1988,29:1345 1351.

[50] Rauser ,W. E. Occurrence of metd - hinding proteinsin plants[A]. Poceedings of Internationd Gorference on Heavy
Metad s in the Ervironment[ C] . Amderdan :1981.

[51] Peterson,PJ. The digribution of Zinc-65 in Agrostis tenuis Sbth. and A. stdonifera L. tissuses[J].J. Bxperi. Bot. ,
1969 ,20:863 875.

Current Stuation and Prospects of Researches on
Heavy Metals Pdllution in Soil - Rice Sygem

YU Sou- wua'?, LIU Yi - ba'
(1. Cllege of Agroromy , Jiangxi Agriculturd Universty , Nanchang 330045, China;
2. Rice Research Inditute , Jiangd Academy of Agricuturd Sciences, Nanchang 330200, Chingd

Abstract : The current Stuation of researcheson heavy metals pollution in il - rice sysemis sum
marized , including the forms and digtribution of heavy metals in paddy , physologcad and emlogica -
fects of heavy metalson rice , severd factorswhich have irfluenceson rice in adorption and accumulation
o heavy metd's, and nolecular biologca mechanism of resgance of rice to heavy metals. In addition,
the tendency of the research on heavy metd s pollution in il - rice sygem in the future is progected.
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