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Statistical Analysis of Factors Affecting Cd Bioaccumulation in Soil-Rice Grain System

ZHENG Hong-yan, LIU Shu—tian, MI Chang—hong, HUANG Zhi—ping, HOU Yan-lin’, WANG Nong, CAI Yan-ming

(Agro—Environmental Protection Institute, Ministry of Agriculture, Tianjin 300191, China)

Abstract: In this study, the effects of soil property (including soil pH, organic matter(SOM ), cation exchange capacity (CEC ), and soil tex—
ture ) and rice type (including japonica and indica rice ) on Cd bioaccumulation in soil-rice grain system were investigated using the pub—
lished data from 51 experiments. The content of Cd in rice grain had significantly positive correlation with that in soil, and decreased with
increasing soil pH. Soil organic matter and CEC had no significant effects on the content of Cd in rice grain, which was different from the
previous conclusion that rice grain Cd had significantly negative correlation with SOM and CEC. The content of Cd in rice grain was in order
of loam<sand<clay soil, which was also different from the previous conclusion. No significant difference in Cd content was found between
japonica and indica rice types, whereas significant difference was present among rice cultivars. Based on published data, two general soil
acidity patterns were established: The content of Cd in rice grain was lower in alkaline soils than in acid soils in medium SOM and loam
soils. The present results indicate that classifying and grouping soils are of more practical significance for investigating soil impacts on Cd
bioaccumulation in rice grain.

Keywords: soil property; Cd; rice; soil pattern
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b X T HEF b Soil texture(251 4~) pH(389 14~)

CEC(231 1)

SOM(380 1~) JKREZE Rice types(175 4>)

Area  fhSand 4 Loam A Clay <65 65~7.5 >75 <15 15-20 >20 <20 20~30  >30  fifF Japonica FiliFF Indica
SR 9 9

et 9 9

PN 73 73 73 73
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YL 14 18 18 45 9 10 24 5 35 20 32 12 18 18
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Table 2 Correlation coefficients between rice grain and soil properties

Cdyuin Cd. pH SOM CEC
Cd,i, 1 0.545%%(0.782%%) -0.100(—0.3427%) ~0.326%#(-0.164*) -0.052(-0.063)
Cd.y 1 0.401%%(-0.083) -0.543%#(0.012) ~0.2125%(0.281%%)
pH 1 ~0.469%%(=0.24%%) -0.061(-0.119)
SOM 1 0.099(0.331%%)
CEC 1

4T 5 LA BCROR 1 SCHRT10], 555 HL A0  FERHRAE P<O.01 SKEIHL 4k, * FURBURTE P<0.05 353 5 £,
%3 EFHRERNABIFES BRUERRAX S

Table 3 Cd,, prediction model and related parameters based on soil properties

Z 0Lk M A7) Multivariable linear regression model

MK (P<0.05)Significance level

WiH
J5#% Equation R? Cda pH SOM CEC  Fi%I Model
£ CEC 1g(10°Cd i )=3.301+0.5341gCd.;—0.211pH - 0.012SOM + 0.006CEC 0.448  0.000 0.000 0.002 0.144 0.000
Jc CEC 1g(10°Cd g )=3.416+0.5191gCd.;—0.210pH-0.012SOM 0.443 0.000 0.000 0.002 — 0.000
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