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(H,0) CEC 200 0.20 0.020 0.002
cm kg/l g/kg | cmol(+)/kg | 0.2mm | 0.02mm | 0.002mm | mmQC O
0ooogooo (oooooo LiC 10 0.75 6.2 38.9 289 19.0 223 320 26.7
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googooo gooooo CL 13 0.63 53 134 22.8 14 44.6 311 22.9
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googooo goood CL 14 111 5.8 17.9 164 5.9 337 371 233
googooo goboooog LiC 14 1.03 5.9 131 255 9.2 43.0 221 25.7
googooo gooogoog LiC 15 1.09 54 28.8 19.2 47 30.7 355 29.1
googooo gooooo LiC 12 0.66 59 1171 55.8 149 255 28.0 316
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googooo gooo LiC 13 0.84 5.8 72.8 36.4 255 226 238 28.1
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googooo gooooo CL 13 113 5.2 212 144 137 39.9 296 16.8
googooo gooooo CL 15 111 5.6 16.1 138 29.0 241 235 234
googooo gooooogoo CL 10 1.07 5.7 218 16.4 351 26.8 210 171
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(H.0) CEC 200 0.20 0.020 0.002
cm kg/l g/kg | cmol(+)/kg | 0.2mm | 0.02mm | 0.002mm | mmO O
ooogooo | Dooooo LiC 15 0.70 5.4 85.3 48.0 18.0 18.1 311 328
oooQooo | oooooo HC 16 0.79 50 | 1215 55.1 21 6.2 409 50.8
ooogooo | ooooooo HC 15 0.81 59 447 40.0 37 6.8 379 51.6
ooogooo | oooooo CL 15 0.63 59 | 107.1 45.0 19.1 28.0 327 20.2
ooogooo | ooooooo LiC 15 151 6.1 23.6 238 15.7 16.7 289 38.7
ooogooo | oooo LiC 15 0.65 6.1 60.3 394 245 22.3 275 25.7
ooogooo | oooo LiC 15 0.86 6.0 60.3 411 8.8 218 36.1 333
0o0ogooo | ooooooo CL 10 0.80 53 54.8 304 12.8 301 346 225
ooogooo | ooooooo CL 15 0.83 5.0 9.9 16.3 11.9 365 31.0 20.6
ooogooo | ooooooo LiC 15 0.71 5.7 52.2 29.3 6.1 351 30.6 28.2
ooogooo | oooooooo SCL 15 0.65 6.2 111 14.6 29.8 336 17.8 18.8
ooogooo | Dooooo CL 15 113 6.3 18.0 13.2 30.0 230 244 22.6
ooogooo | ooooo LiC 12 0.73 5.6 65.3 349 9.9 330 309 26.2
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Long-term Monitoring and Analysis of °°Sr and 3’Cs concentrations in Rice,

Wheat and Soils in Japan from 1959 to 2000

Misako Komamura [ Akito Tsumura O Noriko Yamaguchi
Hideshi Fujiwaral] Nobuharu Kihou and Kiyoshi Kodaira

Summary

Atmospheric nuclear tests in the 1950s and thereafter had showered radioactive fallout throughout Japan. Therefore, radioac-
tive contamination of crops cultivated in Japan was concerned. We continued to monitor concentrations of ®Sr and *¥Cs in rice,
wheat and soils collected annually from sixteen national and prefectural experimental farms for forty-two years, from 1959 to 2000.

In 1963, when the largest annual precipitation of radioactive fallout was observed, ®Sr and '3’Cs concentration in rice and
wheat reached at their maximum; 0.27 Bg/kg for %°Sr and 4.2 Bg/kg for 1¥7Cs in polished rice and 12 Bg/kg for Sr and 44 Bg/kg for
137Cs in wheat grain. The concentration of Sr and '¥’Cs in the plowed layer of paddy and upland soils reached maximum from 1963
to 1966. After 1966, concentrations of Sr and 37Cs in polished rice, wheat grain, and soils were gradually decreased although there
were some minor fluctuations. The Chernobyl nuclear power plant accident in 1986 caused contamination of wheat grain by ¥’Cs
up to 6.0 Bg/kg. However, the concentration of $¥’Cs in wheat grain decreased to its normal level in the following year. There was no
evidence for the polished rice contamination in Japan that could be ascribed to the accident at Chernoby!l.

Based on the analyses of the data above, we made several interesting findings as follows:

a) The accumulated amounts of ®Sr and '¥’Cs in fallout during cultivation period were highly correlated with those concentra-
tions in husked rice, polished rice and wheat grain. The estimate equations derived from the correlations were accurate enough for
quick prediction of contamination level of polished rice and wheat grain based on Sr and ¥’Cs contents in fallout in case of contin-
gencies.

b) The sensitive response of %Sr and 1¥’Cs in polished rice and wheat grain to concentrations of fallout suggested that direct
absorption of %Sr and ¥’Cs from radioactive fallout deposited on plant body played important role. In 1963 the contribution of
direct absorption of ®Sr and 1¥'Cs to total absorption was 700 95% for both polished rice and wheat grain. After then, the contribu-
tion of direct absorption continued to decrease, and became negligible in 1990. Instead, the indirect absorption through soil became
major pathway for the uptake of ®°Sr and ¥’Cs by rice and wheat.

c) Concentrations of %Sr and ¥’Cs in plowed layer of paddy and upland fields were higher on the Japan Sea side than those on
the Pacific Ocean side.

d) The residence half-times of °Sr and *¥"Cs in plowed layer were estimated as 6 (1 13 years for “Sr and 9 24 years for ¥Cs

in paddy fields, and 6 0 15 years for ®Sr and 8 0 26 years for 1¥’Cs in upland fields, respectively.





