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World Population: 1950-2050
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“Capsule”: Uptake and distribution of '¥Cs in polished rice and rice bran was similar 1o that of PCs, but different than
uptake by K.
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Fig. 1. Sampling sites for rice plant samples. IES, Experimental field
(40°57'46” N, 141°21'54” E); 97-1, Kuroishi (40°38'42” N, 140°35'04”
E); 97-10, Rokkasho (40°50'50” N, 141°19'15" E).
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Table 1
Concentrations of '¥7Cs, '3Cs and K in the surface paddy soil

Sampling site*  '37Cs (Bq kg™!)  '33Cs (mgkg™") K (mgkg™")

IES 4.4+0.4° 34 7900
97-1 14£0.8 2.4 5900
97-10 25+0.2 2.6 6800

2 IES, Experimental field; 97-1, Kuroishi; 97-10, Rokkasho.
® The errors indicate one standard deviation of counting statistics.
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Fig. 5. Concentration of "Cs, and percentage distribu < 1% 0D S 43+ (& in rice plant components collected from an expes
mental field at harvest time. The subtracted '**Cs conter

1’)‘2» 1/375(5 % particles corrected for 'Cs /Al ratio.
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Table 2 Transfer factors and removal percentages of *’Sr and **’Cs for rice plant components

58

Sample Transfer factor Removal percentage”
*Sr (e St s
%

Rice plant component
Polished rice 0.0021 0.0011 0.00059 0.00031
Rice bran 0.062 0.0094 0.0019 0.00029
Hull 0.051 0.0049 0.0035 0.00033
Straw 0.21 0.0050 0.088 0.0021

Aboveground part 0.12 0.0038 0.094 0.0030

* The percentage of *°Sr and **’Cs removed from the upper soil layer to the plants.
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Cesium Uptake by Rice Roots Largely Depends Upon a Single
Gene, HAK1, Which Encodes a Potassium Transporter
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Fig. 1 Phenotype of lcs mutants and autoradiography image of *’Cs. (a) Cs concentration in the grain of rice plants grown in 2015. (b) Grain
yield as brown rice. (¢, d) Cs (c) and K (d) concentrations in shoots of rice plants at seed maturing stage. Data are means £SD (a,n =5, b,n =10,
d n=3) Asterisks indicate a significant difference (Tukey's test). (¢, f) Morphologies of the low Cs uptake mutant Ics-3 () and the wild type (f).
(g) Image of radiocesium (*¥’Cs) uptake by seedlings at 18h after transplantation in x 05 K* hydroponic solution containing 10 p.p.b. Cs and
100kBq I "¥7Cs.
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Fig. 2. Gene structure of OsHAK1 and complementation of OsHAKT. (a) Location of point mutations in the OsHAK1 sequence in low Cs uptake
mutant lines. es-1 and -3 have the same point mutation (glycine to aspartate substitution i exon VIl of OsHAKT). (b) Model of OsHAKT protein
in les-3. The carboxyl side chain of the replaced aspartate protrudesinto the cytoplasm, but the protein structure is unchanged. kes:2 has a point
mutation (tryptophan to Stop change in exon Il of OsHAK1). () OsHAKT complementation of cs-3. The OsHAKT sequence from the BAC clone
with its native promoter was used to complement /cs-3. Concentrations of Cs in roots were determined after 26 h in hydroponic solutions
containing 10 p.pb. Cs". Data are means +D (n=6). Different lecters indicate significant differences, P < 0,001 (Tukey's test).
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