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Long-term risks after the Fukushima accident

® Large-scale contamination of the top layer of arable soils:
(137Cs + 134Cs) > 5000 Bq kgt soil 75 km? (Dec 2012)

® Soil-plant radiocesium (RCs) transfer

RCs in plant (Bg/kg)
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Known mechanisms of RCs behaviour
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<> soil
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Soil chemistry Plant physiology

® Potassium (K) plays a double and
counteracting role on RCs transfer.

® NH, competes with RCs sorption in
soils, does not affect plant RCs uptake.

- Existing models predict RCs transfer
using soil %clay and exchangeable K
for European soils and crops.

minerals

137Cg ¢> 137Cg+ =3
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Hypotheses & research questions

What is ‘new’ in Fukushima?

1. RCs sorption in soils
(soil mineralogy)
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2. Rice grown in flooded soils

® Higher TF may be expected

for rice than ryegrass due to

the role of NH, on

mobilising RCs in soils.

® Is the mechanism of RCs

transfer to flooded rice same
as the mechanism known for
European soils and crops?
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Potted soil transfer studies
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® Soil and shoot analysis
(134CS)

® Soll solution analysis
(134Cs, NH, and K)

® Soil exchangeable K
and RIP
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Soil-plant transfer factor of RCs

TF of 139Cs (kg kg")
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® The TF for flooded rice was significantly lower than the TF
for ryegrass.

® This can be attributed to the higher root uptake of RCs
and higher translocation to shoots for ryegrass than rice.
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Sorption of RCs in soils
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® NH, was accumulated in the flooded soils.

® Dilution of K and NH, in soil solutions in flooded soils
iIncreased the RCs sorption compared to unsaturated soils.
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Plant availability of RCs
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® The 134Cs concentration in the shoots was correlated to the
134Cs/K ratio in the soil solution.
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Regression model predicting the RCs transfer
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log(TF)= 0.88 — 6.9x10~* RIP — 2.5 Ex-K + 0.33 (if ryegrass)

(R?= 0.66)

® The regression confirmed the lower TF for flooded rice
compared to ryegrass (P<0.05).
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Conclusions and prospects

1.

10

Flooded rice was less vulnerable for radiocesium (RCs)
transfer than ryegrass, due to the lower uptake of RCs and
translocation to above-ground parts by rice than ryegrass.

The RCs sorption in soils was more influenced by the
dilution of K and NH, at saturated conditions than by the
accumulation of NH, in soil solutions.

The existing models predicting RCs transfer for ryegrass
need to be recalibrated to account for the RCs sorption in
flooded soils and for the RCs root uptake by rice.
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PLEASE NOTE!
This presentation contains data, information and formats for dedicated use ONLY and may not be copied,
distributed or cited without the explicit permission of the SCK+CEN. If this has been obtained, please reference it
as a "personal communication. By courtesy of SCKeCEN".
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