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Effects of Control Methods on Bioconcentration and Translocation of
Cadmium between Soil and Rice Plants
CHEN Ang, CHEN Wuying, XIONG Hao, LUO Xiangwen, LI Kailong, LUO Jie, LI Zongyun
(Plant Protection Institute of Hunan Province, Changsha, Hunan 410125, China)

Abstract: [ Objective]  Effects of various pollution control methods on Cd accumulation and transport between
contaminated soil and rice plants grown on the land were analyzed. [Method] Field experiments were conducted on the
contaminated lots at Liling and Yiyang of Hunan Province to investigate the effects of various control measures, including
eliminating atmospheric Cd deposition, cleansing land by irrigation, and removing contaminated spent straws from field, as
well as applying lime on soil, along with returning cut rice straws to land as control (CK). [Result] Other than the lime
application, the tested methods yielded no significant effects on Cd in soil in comparison to CK. Lime significantly neutralized
Cd in soil and reduced the heavy metal content in rice grown on the lot. Compared with CK, the acid-extractable Cd in soil was
lowest under the lime treatment and highest with straws removal, which also resulted in partial conversion of the reducible Cd
to the acid-extractable fractions. The lime application, atmospheric pollution cutoff, or irrigation with groundwater could lower
the Cd bioconcentration and accumulation in the aboveground rice tissues. For instance, a reduction on Cd in rice grains of
approximately 40% by the lime application or 8% by the atmospheric interception was achieved. [ Conclusion] The
treatments on Cd contaminated soil by lime application, deposition prevention, water cleansing, or straw removal could reduce
in varying degrees of heavy metal accumulation in rice improving safety of the food consumption.
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Table 1 Basic information on test sites and Cd contents of irrigation and clean water
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Experimental site P somy (gkg") DTPA-Cd/ (mg'kg') Total Cd/ (mg'kg ') Cdin irrigation water / (ug'L™)  Cd in clean water / (pg'L™)

fi# % Liling 4.82 41.38 0.83

#FH Yiyang  5.68 36.44 0.14

0.31 0.012

0.13 0.002
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Table 2 Bioconcentration and translocation coefficients of Cd in rice tissues
W A i & 4 & Bioconcentration factors 132 Z %1 Translocation factors
Site Treatments R Root = Stem M Leaf FFFL Grain = Stem I Leaf ¥R Grain

Tl 17.2534+1.380a 6.583+0.527a 4.469+0.358 a 1.195+0.096a  0.382%£0.031a 0.259%£0.021a 0.069=%0.006 ab

T2 12.750£1.148b  4.854+0.437b 3.469+0312b 0.776 £0.070b  0.381£0.034a 0.272%£0.024a 0.061+0.005b

#ifH Yiyang T3 16.651£1.565a 6.430+£0.604a 4.6044+0.433a 1.244+0.117a  0.386%£0.039a 0.277£0.028a 0.075%£0.007 a
T4 18.245+1.642a 7.263+£0.654a 4.9584+0.446a 1.260%£0.113a  0.398%£0.036a 0.272%£0.024a 0.069+0.006 ab
CK 17.911£1.684a 7.294+0.686a 5.1094+0.480 a 1.297%£0.122a  0.407£0.041a 0.285%£0.029a 0.072%0.007 ab

Tl 13.082+1.177a 5.711%£0.514a 3.206+£0.289ab 0.679£0.061a  0.437£0.039a 0.245+0.022a 0.052£0.005 a

T2 12.642+£0.758 a  5.570+£0.334a 2.8444+0.171b 0.5454+0.033b  0.441£0.026a 0.225+0.013a 0.043+0.003 b

k% Liling T3 13.164£0.921a 5.678+0.397a 3.4014+0.238a 0.707£0.049a  0.431£0.030a 0.258+£0.018a 0.054+0.004 a
T4 13.373£1.070 a  5.998+0.480a 3.435+0.275a 0.704+0.056a  0.448%£0.036a 0.257%£0.021a 0.053+0.004 a

CK 13.737+1.099a 6.361£0.509a 3.602+0.288 a 0.714+0.057a  0.463%£0.037a 0.262%£0.021a 0.052%0.004 a

e B PAFE TR R A BRI R E E R (P<0.05) .

Note: Different letters in the same row indicate significant difference in different treatments (P<0.05).
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