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Change of Available Pool of Heavy Metals in Paddy Soils Under Human
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Abstract : A number of representative farms under various human land uses were selected through a general survey in the
Taihu Lake region, Jiangsu Province, China. The land uses covered vicinity of smelt industry and township industry,
long history of high-yielding performance , long term fertilization treat ments . Top layers of the paddy soils were sampled
for analysis of available pool of heavy metals . A prevalent trend of increasing availability was observed of heavy metals by
a degree of 30 % up to 200 % in the soils under these human impacts as compared with that under relative conserved con-
ditions . This increasing trend was most re markably exhibited in the top sub-layer of the paddy soils. The highest rise of
the available pool largest was found in those under smelt industry impact and under long term che mical fertilization
alone . The result showed that available pool of surface soil Cu and Pb under these impacts were 7.96 ~2.15 mg=kg™ ',
24.7~3.47 mgrkg 'and 8.34 ~4.42 mgekg ', 9.0l ~4.95 mgekg ' respectively. The dramatic rise of the avail-
ability with the increasing trend of the total (as previously reported) might stand for conte mporary soil environmental
quality and, thus, require severe concerns for agriculture and food security in this rapidly developing region .
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’ Table 1  Basic properties of the soils studied
[1] pH SOC/ g kg ' CEC/cmol*kg"
531~6.58 12.0~19.3 15.0~23.6
DTPA 4.26~5.74 10.1~11.6 14.3~-21.6
, 5.74~6.79 16.5~17.8 18.4~20.2
, 1.2
0.005 mol/ L
1 DTPA , HCFHNOy- HCI O,
1.1
( TAS 986 ,2001) .
- @ ( GSS1,GSS2)
, A ,
( 60
JH 80 2.1
) 2 ,
;@ Pb .Cu
8 . ,
5 Cu
® , Pb 2.3
1989 4.0 A
( ) - 3 Cu Pb 1.2 1.4
, 427.5 kg/hm* P, O;
45.0 kg/hm® .KCl 54.0 kg/ hm*.
4500 kg/hm* . , Cu
16800 kg/ hm® . 2000 ~ 2001 Pb 119 mg/kg  229mg/kg,
0 ~20cm , 4.5 7 b1
2 Cu.Pb / mgkg!
Table 2 Available pool of surface soil Cu and Pb under industrial impacts/ mg* kg'1
Cu Pb
() A C A

6.77~7.96 2.15 ~5.82 2.66 ~5.10 1.92 ~4.64 24.7~7.37 4.45 ~7.76 3.47 ~5.03

2.69 ~4.57
7.29%0.64 4.47%X1.17 3.447%1 .04 3.23F*1 .18 13.6x9.57 6.17%X1.17 3.77%0.76 3.45 %0 .86
3 6 10 8 3 6 10 8
2.2 , 3
. . . 8
s s Cu .Pb
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1/5 ~1/4°), (4.5mg/ kg) . , Pb
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71 Cu 10mg/ kg,
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Table 3~ DTPA-extractable Cu and Pb in soils from some high
yielding farms in southern Jiangsu Province/ mge kg™ ' —io
o 0T
Cu Pb £
/cm (—.J,
< 4 L
0~15 4.42~8.34 6.39%0.6la 4.95~9.01 6.74%1.7a &
[a]
15~40 3.88~5.00 4.13%0.92b 3.49~8.36 5.14%1 87
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b
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34.5 %, Pb Pb
60.0 %. .
Cu
Cu .Payne Cu Cd s
8 Cu : Cu oy,
[81]
~ [9]
Pb 41 ~876mg/ kg "' . s s
) pH
6
[6] . 4 ,
o , Cu .Pb 20% ~ 30 %.
Pb ,Cu ,Pb
S N
Pb ,
4 Pb .Cu ! %
Table 4 Change of activity index of soil Pb and Cu under different fertilization practices/ %
Cu Pb
/cm
0-~5 25.16 26 .24 29 .73 26 .47 13.65 22.39 22.74 27 .66
5~15 24 .89 24 .78 25 .75 23 .30 16 .95 16 .61 22.15 20.02
b
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