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The Study of Radionuclide Migration in Rice Field Ecosystems
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Abstract
This study is a pilot project for supporting regulations on nuclear and radiation safety of
Thailand Office of Atoms for Peace. The objective of this study was to focus on the migration of
radionuclides from farmers’ activities in rice field ecosystems. It investigated the feasibility using
stable isotopes of Cs ("Cs) to be an analogue of radioisotopes ("'Cs) and impact of potassium
in three cultivation periods of Pathum Thani 1 rice variety at Pathum Thani Rice Research

8 228 40
Ra, " Th and K were also

Center. In addition, the other natural radioisotopes, such as 226Ra, %
measured including committed effective dose of “K from rice ingestion. The results show that
the calculated transfer factors of "°°Cs could be as an analogue of "“'Cs in these studied fields.
Rice tended to uptake *K from soil to accumulate in stalks and grains higher than Cs and
®Rb. It also found 0.080-0.672 mSv y_1 of “K from rice ingestion which had no impact on human

health. Further studies are needed to carry out in other rice research centers to cover various

soil conditions and rice varieties in Thailand.
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Figure 1 Average radioactivity concentrations of “"Ra, “Ra, " Th and “K in Pathum Thani 1 rice samples

(n=5) from three cultivation periods at different stages measured by using Gamma Spectroscopy with

HP-Ge detector; The uncertainty is combined uncertainty of measurement
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Figure 2 Average concentrations of stable Cs, K, and Rb calculated from a dry weight basis“’K in Pathum
Thani 1 rice samples (n=5) from three cultivation periods at different stages measured using inductively

coupled plasma-mass spectrometry (ICP-MS, n=5, 3 replications); The uncertainty is standard deviation
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Figure 3 Average exchangeable concentrations of stable Cs, K, and Rb calculated from dry weight basis in
soil samples from three cultivation periods at different stages using inductively coupled plasma-mass

spectrometry (ICP-MS, n=5, 3 replications). The uncertainty is standard deviation
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Figure 4 Transfer factors (CRs) of “Cs, *K, ®Rb, and “K in rice stalks (n=5), rice grains (n=5) and

concentration ratios of rice grain and husk to stalk of 133Cs, 39K, and ®Rb in Pathum Thani 1 rice samples

calculated from dry weight basis using total and available concentrations at the upper 40 cm of the soil




