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Immobilization of Cadmium in a Paddy Soil Using Moisture Management and Amendments
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Abstract: In situ immobilization is one of remediation techniques for soil heavy metals. Here a pot experiment was conducted to study the

effects and mechanisms of moisture management and amendments in Cd immobilization in a paddy soil. At 0.75 mg Cd -kg™', application of
sepiolite combined with phosphate fertilizer significantly increased soil pH and reduced exchangeable Cd by 20.4% and 15.7%, carbonate

bound Cd by 15.5% and 14.1%, and brown rice Cd by 52.3% and 46.0%, under continuous flooding and conventional irrigation, respective—
ly, compared to the control. Under no amendments, the content of Fe( Il ) in the root coating was 1.2 times higher in continuous flooding

than in conventional irrigation, but Cd content in the root coating in the continuous flooding treatment was only 82.6% of that in the conven—
tional irrigation treatment. Applying amendments increased Fe( Il ) content in the root coating by 40.1% and 70.0%, but reduced the

Cd content in the root coating by 35.3% and 42.4% under continuous flooding and conventional irrigation, respectively. Cadmium in brown

rice was significantly negatively correlated with Fe( I ) in root coating, but positively with Cd in the root coating. In conclusion, the compe—
tition for sorption sites in root coating between Fe?* and Cd** and lower soil Cd bioavailability were main factors leading to lower Cd concen—
trations in brown rice for the amended soils.
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Table 1 Soil pH and Cd chemical fractions

A3 pH {H FIEZS Cd fractions/mg kg™
KbFH Treatment . o - -
Soil pH B A SE BRER WSA AL 0X AR OM 5% 75 RES
CKys 5.59+0.31ab 0.25+0.03b 0.19+0.01ab 0.13£0.01b 0.05+0.01ab 0.14£0.01bc
SP+Pys 6.62+0.24a 0.20£0.02¢ 0.16+0.02¢ 0.17+0.02a 0.06+0.01a 0.19+0.02a
CKgs 5.28+0.21b 0.31+0.04a 0.21+0.01a 0.08+0.02¢ 0.04+0.01¢ 0.11+0.02¢
SP+Pgs 6.57+0.24a 0.26+0.01ab 0.18+0.01bc 0.13+0.02b 0.04+0.01bc 0.15+0.01b

T : RSB A RO R NG R R A A TR 22 57 12 25 (P<0.05)

Note: Different lowercase letters within a column indicate significant differences(P<0.05) between treatments.
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Figure 1 Aboveground biomass of rice plant in different treatments
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Figure 2 Eh of soils in pots in different treatments
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Figure 3 Cadmium concentrations in rice plant in

different treatments
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Figure 4 Concentrations of Cd in different parts of rice plant

HRE Cd S5 . B 5 %1, CKys 1R Fe( 1)L
CKgs 34/ T 1.2 f%5(P<0.01), +3e5lifb )5 AR%E Fe( 1)
A3 BB T 40.1% F1 70.0% (P<0.01), CKys ()4 32
Fe(Ill )J& CKgs 1 1.2 f%(P<0.01) , 4lifb)5 , iR 3E Fe( 1)
WA BEL . HIRE LS fEKFERE Fe( 1) JE R
FAE I ETIR R AR Fe( 1) #) &880, n] RE DN 4l
FEAbFE A3 Eh B2 FRE(2.3 )51 148 Fe( 1)
WEE T, T T BOKFEAR R Fe( 11 Sratigin. FHC
ST R ARE Fe( 1) 5 Fe( D) 5 52 EAHOC(R=
0.564 3,P=0.004 9) , TIN5 , i A2k 2R
N, EAR R ATIVERTT AR TR SR A A Bk
R T . Bl 6 %1, CKys AR R Cd i CKgs 19
82.6% (P<0.05), #fifbAbH MR R Cd 43 HIFEAL T
35.3%F 42.4%( P<0.01) . AT K Cd FAR
% Cd EIFAHX(R*=0.757 6,P=0.000 2) , FiI{R 3 Fe( I )
A E(R?=0.797 4,P<0.000 1),

3 it
WA AR N R R 2 T
HAW A o, AR R 4 e A e 3 B AR WA Rk

3000

ICKys
ESP+Pys

Fe(I)
B S KBIRRHKESE

Figure 5 Content of Fe in root coating of rice plant
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Figure 6 Content of Cd in root coating of rice plant
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