SRIBI 5 R REE

I/' -

/.

/

\ -
" i\ _
4 ’
y

\ - S .- - / ’ 4
. - p ! r

i F R R MrRs

“™ 4 :
SRERRAL 2 AR = K

SIXNZFlR ERIRBICE T M REE €270

FEHIFEAEI EXIREOR GRS
201645 H 23




table of contents

Fruit trees in Fukushima* What about Fruit trees

i ‘_‘ ""‘

Wt“@q‘ 18 "" R ATt . T,
O T Y
Radio-Cs in the orchard

m%ﬁﬂr ,'“"‘__‘_1-

;

Radio-Cs Jranslocation

.‘ “
'ih\ p—, .

Estimation of fruit concentration

Pt 2 -

o B




Fruit tree in Fukushima

Grapes (Original Cultivar) Cherry

Photo : Fukushima Prefecture HP



Fruit tree in Fukushima

Many production of deciduous fruit tree in Fukushima

- Shipments, crop yields and cultivated area of Fukushima Prefecture in 2013
(from Statistical Yearbook of Ministry of Agriculture, Forestry and Fisheries, 2013)

. Cultivated area Crop yields Shipments
Fruit trees Ranked (ha) (0 (0
Peach 2n 1,780 29,300 27,100
Apple 6th 1,380 26,800 23,500
Persimmon 5th 1,340 3,790 3,790
Japanese pear 4th 974 19,800 18,300
Grapes 13th 288 2,960 2,960

the crop yield of peaches ranked 2" (share 23% in Japan)



Fruit tree in Fukushima

Changes in shipments and crop yields and cultivated area of peach and persimmon in Fukushima Prefecture
(from Statistical Yearbook of Ministry of Agriculture, Forestry and Fisheries, 2013)

Peach Persimmon
Year Cultivated area Crop yields Shipments Cultivated area Crop yields Shipments
(ha) ® ® (ha) ® ®
1990 2,610 40,200 37,600 1,350 10,200 8,270
2000 1,800 31,500 29,400 1,420 11,000 8,670
2004 1,750 30,700 28,400 1,430 13,500 11,200
2008 1,790 31,800 29,400 1,420 16,100 13,500
2009 1,790 30,100 27,900 1,410 13,600 11,300
2010 1,780 28,200 26,200 1,400 14.000 12.000
2011% 1,780 29,000 26,500 1,390 4,550 3,540
2012 1,780 27,500 25,200 1,350 4,480 3,390
2013 1,780 29,300 27,100 1,350 4,890 3,790
2013 in Japan 10,700 124,700 114,100 22,300 W 177,400

* Accident year /

In Date City (production area of semi-dry persimmon),
continue by selling self-restraint (until 2014)



Fruit tree |n Fukushlma
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Fruit tree in Fukushima

Stock volume, Market share and wholesale price of monthly Fukushima Prefecture peach in Tokyo
(from Monthly report of Tokyo metropolitan central wholesale market, 2013)

August September

Year Stock volume Market share Wholesale price  Stock volume Market share Wholesale price

(t) (%) (Yen/kg) (t) (%) (Yen/kg)
2008 2,837 43.0 359 755 45.2 408
2009 2,751 48.5 384 537 43.3 411
2010 2,421 42.5 439 868 41.9 481
20117 54.1 786 38.3 300
2012 832 48.4 A7 998 42.0 364
2013 3,916 61.5 342 622 36.7 421

? Accident year

O Increased shipment of crops, such as peaches through agricultural cooperatives
v.s. direct sales and orchard sales - decreased.
These factors led to an increase in the stock volume
The wholesale price dropped when compared to the previous year



What about Fruit trees

Life cycle
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What about Fruit trees

Life cycle

One year (spring-winter)
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Root length (m/10cm?2)

What about Fruit trees

Root growth (peach)

Flowering to harvest
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What about Fruit trees
Root zone (peach)




What about Fruit trees
Difference with annual crop

°°° . o O Seeding
seeding
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Root zone : shallow

Root zone : deep



What about Fruit trees

Root zone (peach)
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Radio-Cs in the orchard

Orchard soil




Radio-Cs in the orchard

Orchard soil
(Vertical)
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Cs137+134 (kBqg/kgDW)

Radio-Cs in the orchard

Orchard soil
(horizontal )
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Orchard soil
(horizontal )

Radio-Cs in the orchard

Remove surface soil

Whether effective for orchards?




Radio-Cs in the orchard

Air radiation dose in orchard
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Radio-Cs in the orchard

Fruit Cs concentration in 2011
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Cs-137 (Bg/kgDW)

1000
500

100
50

Radio-Cs in the orchard

*
o

o0

(
)

( (( ( (( ((
) )) )5 ) )

2011 2012 2013 2014 2015 2016

~ Peach fruit growth period (full bloom — harvest, usually 103 days)
4 15 Days after full bloom

! Harvest
{1 Accident Timing

\~ Correlation curve (at harvest) | Bottomed out at harvest




Radio-Cs in the orchard
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Radio-Cs in the orchard

Digging and disassembly
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Ratio (%)

Radio-Cs in the orchard

Peach trees (content)
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Radio-Cs Translocation

Learned from the Chernobyl accident

Input

Figure 1: Conceptual fruit model developed by the Fruit Working Group of the |IAEA BIOMASS
programme

From B. Sherwood 2012



Peach trees at Late spring in Japan

o~

Chernobyl accident happened in May




Peach trees at Late winter in Japan

No leaf, Only wood and old stem




Peach trees at Late winter in Japan

Situation at the accident

Bud brack date in 2011Fukushima

Peach :Mar. 28
J-Pear :Apr. 3

Apple :Mar. 31
Cherry : Mar. 31

Dormant season

No Flower, No Leaf at accident
(without Japanese apricot and
evergreen fruits)




Radio-Cs Translocation

Conjecture at the Fukushima accident

r------

’Fime
sters suspect

Figure 1: Conceptual fruit model developed by the Fruit Working Group of the |IAEA BIOMASS
programme



Soil to Fruits

Before Accident
Non-covered Covered

Fallout to tree(stem) + soil Fallout ONLY tree
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Soil to Fruits

Root depth

- Kiwifruit blueberry
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Soil to Fruits

Root depth

shallow Non-shallow
grapes




Soil to Fruits
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Soil to Fruits

Ik

grapes Surface +Cs Underlayer +Cs

To be honest,,, generally lower than annual crops



Radio-Cs Translocation

Conjecture at the Fukushima accident

Little impact

(Mistaken arrest)
Without shallow rooted trees

(In Fukushima only Blueberry)

Figure 1: Conceptual fruit model developed by the Fruit Working Group of the |IAEA BIOMASS
programme




Peach branch and trunk
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Bark to Wood ?
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Peach trunk Cs
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High concentration,
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Content = concentration X dry weight




Radio-Cs Translocation

Conjecture at the Fukushima accident

Need
Countermeas

t

Figure 1: Conceptual fruit model developed by the Fruit Working Group of the |IAEA BIOMASS
programme



Old part to fruits ?




Old part to fruits ?

Removing the outer layers of bark

using high-pressure water sprays
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.I.\.Idh"—'ttreéted :
Treated trees
trees

Fruit Cs
13.9 6.4
0.36 0.28

From Fukushima prefecture fruit research center




Old part to fruits ?

(Bg/kgFW)

Removing the outer layers of bark
using high-pressure water sprays

60 -
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-@9- Non-treated trees
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2012

2013 2014 2015

Persimmon fruit Cs-137 concentration



Radio-Cs Translocation

Conjecture at the Fukushima accident

Effective
But, can not get off whole
because passed one year



Old part to fruits ?

1-year-old
branch

_ Non contaminated
trees

Before bud break At harvest



Old part to fruits ?
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Radio-Cs Translocation

Cs derived from Fukushima accident
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Estimation of fruit concentration

ate of the Cs concentration is hot most important.
Important to determine whether less than the reference value.




Estimation of fruit concentration

Peach fruit Cs concentration

determined from

Full bloom

the measured value
i at this time

What is this
Harvest | timing for
fruit growth?

Fruit Cs concentration

Fruit growth date



Estimation of fruit concentration

Peach fruit growth
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Fruit growth date

Growth period: seed hardening
Farm work: second thinning (decide harvest fruit number)




Estimation of fruit concentration

26 orchard in Date city, Fukushima

3 ‘Akastuki’ peach trees in each orchard
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Estimation of fruit concentration

Relationship between thinning fruit and harvested
fruits in Cs-137 (2012, 2015)
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Cs concentration ratio 2015/2012 (%)

Estimation of fruit concentration

Harvest fruit Cs ratio (2015/2012)
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Estimation of fruit concentration

Relation between harvest fruit Cs ratio(2015/2012)
and Cs concentration in 2012
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Radie-Cs in the orchard

Cs is abundant in the tree old part > K
Annual Cs degrease began to bottom out

Radie-Cs lranslocation
Bark->fruit > Soil>fruit

Estimation of fruit concentration

Strong correlation between harvest fruit Cs and thinning fruit Cs
Can excluding internal trees with Cs concentration extremely close to
the shipment limit
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