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Representative fallout effects in agriculture

<1. Soil >

2. Plants

3. mountains

4. Animals and others



Projdects for Fukushima conducted at our faculty
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Soil contamination

Only at surface
Farming land April 21, 2011
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Soil contamination

Autoradiograph of separated soil

AZE,

Only at
clay & organic matters

137Cs is firmly
adsorbed on clay,
weathered biotite.
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Gamma —ray measurement in soil
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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
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Wheat field
early in March

Picture of the sample Radioactivity image by an imaging plate
(2011/05/16) (2011/05/20)

Radioactivity was found as spots in the oldest leaf.
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Cesium adsorption on soil

137CS

137CS 137CS

Water culture  Soil culture




Distribution of *3/Cs in a rice grain.
after 3,5, 7.9. 12 and 15 days of flowering
by an Imaging Plate (IP)
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Soil-plant study

litate-village (30m X 3.6m) divided into 60 areas
(1.2 m x1.5 m)
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Total Cs:
- Stable 133Cs is not scattered
- No relationship between 133Cs and 13’Cs
137Cs stayed where it touched
=> organic matter or clay
Exchangeable Cs:
- Strong relationship between 133Cs and 13/Cs
= Similar scattering pattern (variation coefficient)
- Strong relationship between organic matters
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Exchangeable 3’Cs
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Water amt. and flow

Water flow along
the trunk

by N. Ohte



Accumulation of
radioactive Cs:
300000-1000000 Bg/m?

27.7Bg/m?/112days
—>~ 90Bg/m?/year
Corresponds to Lk
0.01-0.03% of accumulated . [ %
Cs(1in several thousand) o
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2012 Pine tree
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"Cs movement in a tree
When the total activity within the tree is 10000

New tissue
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by D. Takada



"Cs movement in a tree
When the total activity within the tree is 10000
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feather of the bird (Cettia diphone )

i,

by K. Ishi



Bird’s feather (Cettia diphone )

*Cs image by an IP

by K. Ishida



Experiment
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25 kg /d
(total 35 kg)

water 80 L
by N. Manabe



Radioactivity in milk
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Contamination of animals

Regulation of foods (100 Ba/kg)

MUsclo %
Liver _ m
Sploon m—
Owvule _ "v."_y)--
Urine ' i
blood !
0f 1000 2000 3000 4000

by N. Manabe Barkg



Animal contamination
Transport to next generation
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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 P lants

3: Cesium Translocation in Rice

4: Absorption of radioceasium in soybean animals

5: An observational study of pigs exposed to radiation

6: A Composting System to Decompose Cs137 Contaminated Baled Grass SiIageSOi |
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 rees

10: Cesium Uptake in Poplar forest/mushrooms

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 Radiatioei)ﬁ‘nfpa%u re
15: Mobility of Fallout Radiocesium Depending on tllaﬂﬁjd Use in Kasumigaura

16: Challenges of Agricultural Land Remediation and Renewal of Agriculture in litate
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 lon Transport in Plants fechnolo gy marine
20: 29Sr analysis using inductively coupled plasma mass spectrometry
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