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Uptake, distribution and retention of radio-cesium in earthworm
cultured in the soil contaminated by Fukushima nuclear power plant accident
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Fig.1 Change of concentration ratios with time
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Tablel Metabolism of earthworm

soil containing radioactive soil non-containing radioactive
concentration substances substances
(Bq/wet-g) The 1stday The 2nd day The 7th day The 1st day The 2nd day
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' Fig.2 The ARG and photograph of soil and earthworms on 1, 2, 14 and 22
5 days after culturing. !
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Table 2. Dose conversion factors (DCFs) for Earthworm and its eggs, and mean DCFs (uGy/day)/ (Bg/kg)

DCFs Earthworm Earthworm egg Mean
137C Internal External Internal External Internal External
s 3.4 X 103 7.3 X 1073 2.8 X 1073 8.4 X 103 3.1 X 103 7.9 X 1073
134 Internal External Internal External Internal External
2.6 X 1073 2.0 X 102 2.0 X 1073 2.2 X 102 2.3 X 1073 2.1 X 102

Assumptions for DCFs: earthworm body mass = 5.24 X 103 kg; proportional shape is 10 X 1 X 1 cm; external
exposure occurs in a 50-cm-thick volume of source soil.

Assumptions for DCFs for eggs are mass = 6.54 X 10 kg; proportional shape is represented by a 0.5-cm
diameter sphere; external exposure occurs in a 50-cm-thick volume of source soil.

Mean DCFs is the average DCFs for earthworms and eggs.
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Table 3. Absorbed dose rate from internal and external exposure of earthworm to 37Cs

Concentration of 137Cs

Absorbed dose rate from 37Cs

DCFs Experiment earthworm soil Internal External Total
Bg/wet-g Bg/wet-g uGy/day uGy/day puGy/day
soil A 3.1 x 10° 1.4 x 10! 1.1 x 10! 1.0 X 102 1.1 X 102
Earthworm
soil B 3.5 x 10! 6.0 X 10! 1.2 X 10? 44 x 107 5.6 X 10?
soil A 3.1 X 10° 1.4 x 10! 9.6 X 10° 1.1 X 10? 1.2 X 10?
Mean*
soil B 3.5 x 10! 6.0 x 10! 1.1 X 102 4.7 X 102 5.8 X 10?
Earthworm soil A 3.1 x 10° 1.4 x 10! 8.7 x 10° 1.2 X 10? 1.3 X 10?
cgg soil B 3.5 x 10! 6.0 X 10! 9.9 x 10! 5.1 X 102 6.0 X 10?

The highest observed concentration of '3’Cs was used to calculate internal exposure of
earthworms. The observed concentration of 13’Cs in soil was used to calculate external

exposure.

*Mean DCFs are average values for earthworms and eggs.
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