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Representative fallout effects in agriculture 

1. Soil  
 
2. Plants   

 
3. mountains 
 
4.  Animals and others 
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organic matter 

                        Soil contamination 
 

  

Only at  
clay & organic matters 

137Cs is firmly 
adsorbed on clay,  
weathered biotite. 

Autoradiograph of separated soil 



Radioactivity movement of Koriyama-City 
(movement of gravity center) 
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   June14～Sep.27 
  Cs:moving distance  5.6 mm 

              Rainfall: 616 mm 
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 (until June 14) 
 Cs moving distance：   21.6 mm 

                rainfall：  189 mm 

by S. Shiozawa 
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by S. Shiozawa 



  Soil plays an important role to fix Cs* 
 
・ Fall out was found as spots in soil. 
・ Most of Cs* was fixed on the surface of  the soil. 
・ Difficult to dissolve Cs* from soil. 
    ( 10 - 20 %, at most, at an early stage ) 
・ Adsorption to soil comes stronger with time. 
 
・  Cs* was adsorbed especially on the fine clay. 
                                                   Weathered biotite 
・ Now Cs* profile in the soil moves downward  
     1 - 2 mm/year. 



Decontamination trial in paddy field（April, 2012） 

by M. Mizoguchi & NPO  



Gathering the clay in water after stirring 

   http://www.fukushima-saisei.jp/ 

Before  
decontamination 

After   
decontamination 
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by M. Mizoguchi & NPO  
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Picture of the sample
（2011/05/16） 

Radioactivity image by an imaging plate 
( 2011/05/20) 
 
Radioactivity was found as spots in the oldest leaf. 

A wheat grown in Fukushima 
Wheat field 

early in March 
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3D image of 137Cs 

Distribution of 137Cs in a rice grain. 
 after 3, 5, 7. 9. 12 and 15 days of flowering 

by an Imaging Plate (IP) 



Soil-plant study 
  Iitate-village (30m×3.6m)   divided into 60 areas 
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by N.Nihei 
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by N.Nihei 



Total Cs: 

  ・ Stable 133Cs is not scattered 

  ・ No relationship between 133Cs and 137Cs  

    137Cs stayed where it touched 

                                   ⇒ organic matter or clay 

Exchangeable Cs:  

  ・ Strong relationship between 133Cs and 137Cs   

     ⇒Similar scattering pattern (variation coefficient) 

  ・ Strong relationship between organic matters 
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by N.Nihei 
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by N.Nihei 
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Date City 
Date City 

Oguni-River 
Area 15.6km² 

by N. Ohte 



Litter collection 

Water amt. and flow 

Water flow along 
the trunk 

by N. Ohte 



Accumulation of 
radioactive Cs: 
300000-1000000 Bq/m2 

27.7Bq/m2/112days 
→～ 90Bq/m2/year 

Corresponds to 
0.01-0.03% of accumulated 
Cs（1 in several thousand) 
 
 

25 by N. Ohte 
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Cedar tree height :  23.2m 
Under the branch :15.7m 
Environment  :１.８μSv/h 
Litter     :１２０,０００ Bq/kg 
Soil ０～２㎝ ２,０００ Bq/kg 
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by S. Masumori 



by S. Masumori 



Environment: １.８μSv/h 
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by S. Masumori 



Old tissue 

Soil  
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*Cs movement in a tree 
When the total activity within the tree is 10000 

10000 

Soil  
by T. Takada 

by D. Takada 
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by D. Takada 
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feather of the bird (Cettia diphone ) 

by K. Ishida 



Bird’s feather (Cettia diphone ) *Cs image by an IP 

by K. Ishida 



Experiment 
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• ＴＭＲ：３５kg/d 
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by N. Manabe 



Radioactivity in milk  
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by N. Manabe 
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by N. Manabe 



Animal contamination 
      Transport to next generation 
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by N. Manabe 
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≪features of fallout≫ 

 

Spot-like adsorbtion at surface 

 

Hardly move with time  
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Chapter 1. Overview(T.M.Nakanishi) 
2. Wheat (K.Tanoi) 
3. Rice breeding (K. Nemoto) 
4. Rice species (T.Fujiwara) 
5. 137Cs absorption in rice 
(N.I.Kobayashi) 
6. Soil (S.Shiozawa) 
7. Low level contamination (S.Ohshita) 
8. Products monitoring (N.Nihei) 
9. Live stocks (N.Manabe) 
10. Fish meet processing (S.Watabe) 
11. Cs outflow in fish (T.Kaneko) 
12. Wild birds (K.Ishida) 
13. Field Decontamination 
(M.Mizoguchi) 
14. Fruit tree (D.Takada) 
15. Mushroom (T.Yamada) 
16. Mountain (N.Ohte) 
17.Science communication (H.Hosono) 

2013 e-published 

40-50 academic staffs 
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Chapter 1. Overview(T.M.Nakanishi) 
2. Monitoring products (N.Nihei) 
3. Rice inspection (N.Nihei) 
4. Rice species (T.Fujiwara) 
5. K effect on Cs (N.I.Kobayashi) 
6. Rice breeding trial (I.Ii) 
7. Decontamination of cows(N.Manabe) 
8. Circulation of Cs in meadow (ibid) 
9. Wild bore (K.Tanoi) 
10. Wild birds (K.Ishida) 
11. Fruit tree (D.Takada) 
12. Lumber production (S.Miura) 
13. Tree contamination (S.Masumori) 
14. Montaion contamination(N.Ohte) 
15. Dose rate at rice field (S.Kubo) 
16. Corporative work for recovery 
(N.Yokokawa) 
17. Fishery (H.Yagi) 
18. Consumer behavior (H.Hosono) 
19. Cs imaging in plants (R.Sugita) 

2016 e-published 
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3rd book from Springer (2019): now in printing process 
1: An Overview of Our Research 
2: Transfer of Radiocesium to Rice in Contaminated Paddy Fields 
3: Cesium Translocation in Rice 
4: Absorption of radioceasium in soybean 
5: An observational study of pigs exposed to radiation 
6: A Composting System to Decompose Cs137 Contaminated Baled Grass Silage 
7: Weathered Biotite: A Key Material of Radioactive Contamination in Fukushima 
8: Radiocesium accumulation in koshiabura and other wild vegetables  
9: The Transition of Radiocesium in Peach Trees  
10: Cesium Uptake in Poplar 
11: Cs137 Contamination in Forests and the Growing Oak Trees for Mushroom Logs 
12: Radiocesium Dynamics in Wild Mushrooms During the First Five Years  
13:The Spatial Distribution of Radiocesium in a Forest Ecosystem in North Fukushima  
14: Parallel Measurement of Ambient and Individual External Radiation in Iitate  
15: Mobility of Fallout Radiocesium Depending on the Land Use in Kasumigaura  
16: Challenges of Agricultural Land Remediation and Renewal of Agriculture in Iitate 
17: Radiocesium Contamination on a University Campus and in Forests in Kashiwa 
18: The State of Fisheries and Marine Species in Fukushima: Six Years After the 2011 
19: Visualization of Ion Transport in Plants 
20: 90Sr analysis using inductively coupled plasma mass spectrometry  

marine 
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