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Aggregated transfer factor

Bg kg-! (plant dry weight)

Tagg(M?kg-1) =
Bg m-2 (deposited on soil)
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Geochemical transfer factor

Bg m-2 (in plant biomass)

Tgeo =
Bg m-2 (deposited on soil)
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Changes of the radioactive Cs concentration of brown rice after 2011.3.11 (30kg bag) (Fukushima prefecture)

Monitored
< 50 Bag/kg 51-75 Bg/kg 76-100 Bqg/kg 100 Bqg/kg < number
FY 2011 actual no. 20,295 364 219 311 21,189
(%) 95.78% 1.7179% 1.0336% 1.4677% 100%

FY 2012 actual no. 10,343,548 1678 389 71 10,345,686
(%) 99.98% 0.0162% 0.0038% 0.0007% 100%

FY 2013 actual no. 10,951,351 492 323 10,952,194
(%) 99.99% 0.0045% 0.0029% 100%

Fy 2014 actual no. 11,014,636 1 1 11,014,640
(%) 100% 0.00001% 0.00001% 100%

Fy 2015 actual no. 10,496,518 4 0 0 10,439,072
(%) 100% 0.00004% 0 0% 100%

Fy 2016 actual no. 10,264,859 0 0 0 10,264.859
(%) 100% 0% 0% 0% 100%

Fy 2017 actual no. 9,976,522 0 0 0 9,997,652
(%) 100% 0% 0% 0% 100%

Fy 2018 actual no. 9,251,056 0 0 0 9,251,056
(%) 100% 0% 0% 0% 100%

FY 2019 actual no. 9,466,562 0 1 0 9,466,563
(2020.6.17) (%) 100% 0% 0% 0% 100%

TEHRRFEZ U TWAKHEDEST
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Soybean exceeded the standard value in Namie town in 2013,

two years after the accident.
Radioactive Cs behavior in the experimental fields in Namie

_ town (ca. 10km from FDNPP) and Nakadori district (ca. 60km
PREES form FDNPP) in 2013.

MR ; ; ;
Bojgaes REFEORGEL HBORSHELS

UULBEBwky) | ULEEBIkKY 5

BATIREL

KBAOES
(F@D)

{(MAFF, 2015}

FDNPP

Transfer factor (TF) = radioactive Cs content of Brown rice
radioactive Cs content of soil

http://www.maff.go.jp/j/kanbo/joho/saigai/fukusima/pdf/25kome_h26_01.pdf



Imaging plate of soybean leaves

Samples form Namie town (2013) Samples form Nakadori district (ca. 60
km from FDNPP) (2013)

(MAFF, 2015)

Fig. Visible image (Left) and radioactivity image (Right).

Leaves were washed by ultrasonic cleansing (5min).

http://www.maff.go.jp/j/kanbo/joho/saigai/fukusima/pdf/25kome_h26_01.pdf
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Effect of secondary attachment on rice TF (2013)

134+137Cs conc. (Bq kg!)™!
Brown rice

Year | Sample ID HG™ LG™ Average Paddy field soil| | Transfer factor
MSG1 1,628.2+7.8 59.54+0.3 152 31534+1.9 0.4824
MSG4 2,2204+11.4 49.3+0.2 167 290.4+ 1.8 0.5767
MSG7 1,271.34+6.9 68.440.4 161 427.8+2.0 0.3754
MSGS8 1,380.446.0 79.71+ 0.5 172 1,792.1+8.3 0.0960
MSG11 1,345.6+6.0 36.74+0.2 80 4499+ 2.1 0.1788

2013 MSG14 843.24+3.9 40.0+0.4 76 5109424 0.1481
MSG17 1,197.24+6.2 55.540.3 106 1,054.8 5.7 0.1001
MSG18 1,590.5 £+ 2.1 33.2+0.7 72 1,222.5+£5.8 0.0590
MSG19 938.3+3.2 29.94+0.6 50 619.8 2.9 0.0805
MSG20 1,319.14+2.0 47.6+ 1.0 115 369.44+ 1.7 0.3111
MSG38 — — 18.5+0.1 1,590.7 4+ 7.2 0.0116

2014 MSG39 — — 3.7+ 0.0 2,1449+9.5 0.0017
MSG41 — — 24.2+0.1 1,860.7 £ 8.4 0.0130

Table 1. Radiocaesium concentrations in brown rice and paddy field soil in the southern area of
Minamisoma City. 'Measured value + counting error. The radionuclide concentrations were corrected to the
values on 1 October of each year. “HG: highly contaminated grains. LG: less contaminated grains.

Matsunami et al. Sci. Rep., 2016, 6: 20386



The origin of contaminant was not the surrounding soil.

TIREME bTCBSIQ‘J'I‘EE‘lz’/ﬁAdJ

Brown rice

Year | Sample ID HG™ Average | Paddy field soil
MSG1 0.996 +0.010 — 0.912+0.011
MSG4 | 0.990+0.011 — 0.923+0.012
MSG7 | 0.999+0.011 — 0.91440.009

2013 MSGS8 1.017 4 0.009 — 0.908 £ 0.009
MSGI11 | 1.00440.009 — 0.940 £ 0.009
MSGI14 | 1.00740.010 — 0.926 4 0.009
MSG17 | 1.00440.011 — 0.921£0.010
MSG38 — 0.938+0.009 | 0.919+0.009

2014 MSG39 — 0.9104+0.011 | 0.885+0.008
MSG41 — 0.9374+0.009 | 0.936+0.009

0 5

Table 3. **Cs/"’Cs radioactivity ratio in brown rice and paddy field soil in the southernmost section of
Minamisoma City . "'Ratio value + uncertainties calculated by means of propagation of counting errors. The
134Cs/17Cs radioactivity ratios of the samples were corrected to the values on 11 March 2011. *HG: highly
contaminated grains.

Matsunami et al. Sci. Rep., 2016, 6: 20386
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e  EFEERBA (WE)

kg

TR 2 4 1,893 1,578 (83.4%) 161 (8.5%) 154 (8.1%)
(100%)

‘R 2 BEE 18,158 17,081 (94.1%) 725 (4.0%) 352 (1.9%)
(100%)

‘R 2 6EE 10,319 9,999 (96.9%) 230 (2.2%) 90 (0.9%)
(100%)

T2 7THEE 10,999 10,678 (97.1%) 176 (1.6%) 145 (1.3%)
(100%)

52 8EE 4,066 3,898 (98.0%) 57 (1.4%) 25 (0.6%)
(100%)
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Table 1. Potassium (K*) transporters identified in root cells from their gene expression pattern and/or presence in root cell cDNA libraries, or electrophysiologically

Identification
method Transporter Mechanism Function Expression Cs™ permeability Reference
Pattern/presence AKT1 Channel K" uptake Epidermis, cortex, Probably ? Gaymard et al. (1996);
endodermis Lagarde et al. (1996);
Bertl et al. (1997);
Hirsch et al. (1998)
SK'T1 Channel K™ uptake Root Not known Zimmermann et al. (1998)
SK'T2 Vasculature Not known Czempinski et al. (1999)
SK'T3 Root Not known H
KAT1 Channel K* uptake Vasculature Yes Schachtman et al. (1992);
Nakamura et al. (1995)
AtKCl1 Channel K™ uptake Root Not known Dreyer et al. (1997)
SKORI1 Channel K" efflux to xylem Stele P. /P, = 0.15 Gaymard et al. (1998)
KCOl1 Channel K* efflux Root Not known Czempinski et al. (1997, 1999)
AtKUP1 K*/H* symport? K* uptake Root Probably? Fu & Luan (1998);
Kim et al. (1998)
AtKUP2 K*/H" symport? K™ uptake Root Probably? H
AtKUP3 K*/H* symport? K" uptake Root Probably ? H
AtKUP4 K*/H* symport? K" uptake Root Probably? H
HvHAKI1 K*/H* symport? K* uptake Root Probably? Santa-Maria et al. (1997)
HKT1 K*/Na" symport K* uptake Cortex No Schachtman & Schroeder (1994);
Gassmann et al. (1996)
KEA1 K*/H* antiport? K" efflux? Root Not known Yao et al. (1997)
LCT1 Not known Not known Root Probably? Schachtman et al. (1997)
Electrophysiology K*/H* symport K* uptake Not known Maathuis & Sanders (1994)
KIR Channel K* uptake P. /P, = 0.39-0.43 Wegner & Raschke (1994)
P, /P, = 0.07 Maathuis & Sanders (1995)
KORC Channel K* eflux P /P, = 0.12 H
P. /P, = 0.31 Roberts & Tester (1997b)
NORC Channel Cation efflux P, = P, Wegner & Raschke (1994)
VIC Channel Cation uptake P, /P, = 0.85 White & Tester (1992);
White (1997, 1999)
DACC Channel Ca*" influx P, /P, = 0.85 White (1998, 2000)
HACC Channel Ca?" influx Not known White (2000)

White and Broadley, 2000
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