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Survey and Assessment of Cd Pollution of Paddy Soil and Rice Grain in Southern Jiangsu Province
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Abstract: In order to recognize Cd pollution in soils and rice grains in the south of Jiangsu province, a survey was conducted in Oct. 2005.

The results showed that the Cd concentrations of paddy soils were in the range of 0.06~0.60 mg-kg™, and the mean and median value were
0.18 and 0.16 mg-kg™, respectively. There were nine soil samples with higher Cd than the Chinese Soil Environmental Quality Standard 1l

(0.30 mg-kg™), up to 5.17% of the total samples. The Cd concentrations of rice grains were from 2 to 121 pg-kg™, and the mean and median
values were 25 and 17 pg-kg™, respectively, and no rice grain sample had more Cd than the Chinese Food Hygiene Standard. The extracted
soil Cd concentrations by DTPA,KNO; and CaCl, showed good negative correlation with soil pH and positive correlation with total soil Cd. Ac—
cording to these results, we can conclude that the soil in the south of Jiangsu province is not contaminated with Cd.
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Figure 1 Frequency distribution of soil(a) and rice grain (b) Cd
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Table 1 Statistical results of the basic physicochemical characteristics of the soils and total soil Cd, DTPA

extractable soil Cd and rice cd conceatrations(n=174)

Eize M e KA Hh e SR b g 2 AT BB %
pH 5.17 7.54 6.29 6.34 0.46 0.07
HHLF/g + ke 22 52.5 28.6 28.9 7.5 0.26
Cd Mg » kg 0.06 0.60 0.16 0.18 0.08 0.44
DTPA —Cd/pg * kg’ 0 492 19 31 51 1.65
ik Cd/ug * kg 0 121 17 25 23 0.92




562 RN 5 R b X SRR R0 TS e BURIT

20084F- 3H

HHEETS Y DTS SE I AN 25 KR |, I m X
JKFGHA Cd 155448/,

2.2 lg (DTPA-Cd) 5 11 pH lg (SOM)FA Ig (Total Cd)
ZEMXFR

VAR, HORH 22 AOARRI B R + e 4 )R
PRPCSEE A SRS 13 pH Ak &5 AL
KEGEGREZRIFLCR,, MM ERZ —
i :1g (Dissolved metal) = a + b pH +c lg (Total metal) +
dlg (SOM),

Weng 5L B4 Ni & 8 &5 13 pH
FI CaCl, $EHUS Ni & it Z [0 R W3R8 H 1 1g (Free
ion Ni) = 0.79 — 0.14 pH + 1.09 Ig (CaCl,-Ni),,

AT AR T DTPA (KNO, 1 CaCl, $2
st cd S5 pH, APUR SRR Cd
MEHESE R SR SPSS 11.5 B #1453,
E0LW3% 2, R ATH, DTPA $2HUCS 3 Cd &5
38 Cd B Z B e R IR B T AR A K 5 2
2 B pH J5, ARSI, 1 KNO,
CaCl, J2HUS +4 Cd &5 14 pH, 514 pH
M Cd BB AIA RIFMEEXRR, Hbly cd 3%
A RIS 5 3 pH AR RAHSE,

Gt TOKREFHRL Cd &5 14 pH, HHEE L
i 3 Cd iR A K DTPA KNO; il CaCl, 42508+
HCd S REZBIMER, REWENZEE T EHM

Koo FTRESE RN IZ X BRI R SR LR T A &
20BN F RIS A 225, KR SR ASTR] , X 2
P2 AT BEXFAKAE X Cd AWML= £ S0, DT 3 il
FokH Cd & it 5 R $R OGS Cd & i 1 AH
NG
2.3 11 Cd WiEH =R

TR\ R + e 4 SR G bR T i R 4R
TSYet HIEA opl; B R P S AR S
B ARE b B 4 I R T A AR SO DTPA $RREGE £ 45
Cd BRDA 35 Cd BRE R 58 Cd migfb 3, R BH:
th 27 A T HERE S B DTPA $2HUS Cd St E /il
T Cd By AR SE, TN 12 48, #4449
TR 1A R SRR R 15.5% , Hirp 14> 13
FEmTEL R 515 80% LA I, FIr A +-33 Cd 34751k
BN 13.6%, TR L IEFES DTPA $2HCS + 4%
Cd 5 AR TALERA IR, o g5 8 A VH A 14,
T8 4 A A SO AR TR A I B 1) - 38R 5 Cd &%
W EI TR,

FH Origin 6.0 1T T 3 Cd 16105 (%) 5 - 3EH
MU (g- ke Z BRI 2 FiR , HoG R T RoR
oy =0.617x — 4212 (r = 0.442 0 = 174), 55 R 3E 0 +
HE Cd 1R 5 A P Z RN SC R L5 .

FH SPSS 11.5 il +3E Cd k%R 5 13
BHURZ RTG53 1 HE Cd 15 fkRY

% 2 lg(Dissolved Cd)5 13 pH, Ig(SOM)#0 lg(Total Cd)Z EHIXE F (DTPA F CaCl, 3REXZS n= 174, KNO, REUZS n=48)
Table 2 Linear regression equations of lg (dissolved Cd) (mg- L") with soil solution pH, lg SOM
and lg (total Cd) (for extract by DTPA and CaCl, n=174, for extract by KNO; n=48)

Log (Dissolved Cd) W % R
DTPA -Cd = (=0.178 + 0.089) +(1.952 £ 0.114) lg (Total Cd) 0.653
P=0.048 P<0.001 P<0.001
DTPA -Cd = (-1.441 £ 0.309) +(0.774 + 0.182) 1g(SOM) + (1.780 % 0.115) Ig (Total Cd) 0.689
<0.001 P<0.001 P <0.001 P<0.001
DTPA —Cd _ (-0.461 + 0.486) —(0.101 £ 0.039) pH + (0.617 £ 0.189) 1g (SOM) + 0.702
P=0.344 P<0.001 P =0.002 P=0.011
(1.923 + 0.126) Ig (Total Cd)
P=0.011
KNOs-Cd = (2.517 + 0.406) — (0.417 £ 0.063) pH 0.492
P<0.001 P<0.001 P<0.001
KNOs-Cd = (3.171 £ 0.419) —(0.451 £ 0.058) pH + (0.615 = 0.187) lg (Total Cd) 0.590
P<0.001 P<0.001 P =0.002 P=0.002
CaCl,-Cd = (2.962 + 0.450) —(0.931 £ 0.072) pH 0.526
P<0.001 P <0.001 P<0.001
CaCl,-Cd = (3.691 £ 0.524) —(0.985 £ 0.073) pH + (0.500 =+ 0.194) 1g (Total Cd) 0.546
P<0.001 P <0.001 P=0.01 P=0.01

s A LHE,

n.s indicates no significant differences.
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Figure 2 Relationship between Cd activity and soil organic matter
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