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• The Cs-137 concentrations in all surface soil samples exceeded 8,000 Bq/kg, whereas those in all edible parts 
were found to be below the Japanese limit of 100 Bq/kg. → We can eat.

•  The K-40 concentrations in surface soil samples ranged from 120 to 350 Bq/kg, whereas those in edible parts 
were comparable to, or even higher than, the Cs-137 concentrations.

• The leaves of kiwifruit tended to show higher Cs-137 concentrations than other plant parts.
• No correlation between soil and plant  Cs-137 concentrations was observed.

• The Cs-137 concentrations in surface soil samples ranged from 20,000 to 80,000 Bq/kg, whereas those in both 
fruits and leaves were below 1,000 Bq/kg.

• The K-40 concentrations in surface soil samples ranged from 200 to 400 Bq/kg, and those in both fruits and 
leaves were at comparable levels.

• In yuzu, the peel and seeds tended to show higher Cs-137 concentrations than other parts; however, no such 
tendency was observed for K-40 concentrations.

• Yuzu showed large variations in Cs-137 concentrations among individual samples.
• No correlation between soil and plant Cs-137 concentrations was observed.

【Previous Research】
・ Cesium is known to be taken up by plants because its chemical properties are similar to those of  potassium, an  
essential nutrient for plant growth.
・ Previous studies have suggested that the concentration of Cs-137 may vary among different plant parts. As an 
example, imaging plate (IP) autoradiographs of Japanese wisteria (Fuji) and cattail (Gama) samples collected from 
the Difficult-to-return zone in Okuma Town are shown below. These images indicate that relatively high levels of 
radioactivity are concentrated in the seeds of Japanese wisteria and in the spikes (seed heads) of cattail.

IP image of CattailIP image of Wisteria fruit

Based on the above results, transfer factors (TF) were calculated and are shown below.
 TF % = (Cs−137 concentration in plants/Cs−137 concentration in soil) × 100 

Kiwifruit

②Differences in Cs-137 and K-40 uptake were observed between the fruit tree species , 
kiwifruit and yuzu. 
These may be influenced by factors such as the relationship between root distribution and 
the distributions of Cs-137 and K in the soil and potassium content in fruit trees; however, 
other contributing factors are also possible. 

① Slight differences in Cs-137 uptake were observed among plant parts.

To clarify the factors underlying these differences, we will continue this study by increasing 
the number of samples and the variety of fruit tree species analyzed.
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Kiwifruit is generally a plant rich in potassium (approximately 300 mg/100 g) and has a shallow, spreading 
root system. Since Cs-137 is strongly adsorbed in surface soil, relatively high Cs-137 concentrations in 
kiwifruit were expected. However, the results showed that Cs-137 concentrations in kiwifruit were lower 
than those in yuzu. It was also found to be lower than the values observed for akebi (Akebia quinata) and 
chestnut. →These results suggest that kiwifruit may have a lower capacity for Cs-137 uptake.

Yuzu is generally a deep-rooted plant, but the depth of its roots varies depending on tree age and height. 
This may be a factor contributing to the observed variability in Cs-137 concentrations in yuzu. It might also 
have been necessary to investigate the age and height of yuzu trees.

Discussion for each plant

In kiwifruit, the leaves showed slightly higher Cs-137 concentrations; 
however, no significant differences were observed among the different plant parts.

In yuzu, the Cs-137 concentrations in the peel and seeds were approximately twice 
those in the juice and leaves.

Discussion for plant parts

【Measurement】
A high-purity germanium (HPGe) detector was used to observe the characteristic gamma-ray peaks of Cs-137 at 
662 keV and K-40 at 1461 keV, and to determine the radioactivity concentrations (Bq/kg). For dried samples, the 
radioactivity concentrations were calculated using the pre-drying mass to estimate the concentrations before 
drying.

Ge semiconductor detector 
・GEM25 MCA7 SEIKO EG&G(ORTEC)
・CANBERRA GX4018
Crystal size ： ∅6.00 cm × 5.00 cm

Resolution（FWHM） ： 1.3 keV @662 keV
Detection efficiency ： 1.2∼3.0%@662 keV
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On March 11, 2011, the Great East Japan Earthquake triggered an accident at the Fukushima Daiichi Nuclear 
Power Plant (1F), resulting in the release of radioactive materials into the atmosphere. Okuma Town, Futaba 
District, Fukushima Prefecture, where 1F is located, was once well known for its fruit production. However, many 
orchards have remained abandoned due to radioactive contamination.
In this study, the uptake of Cs-137 by kiwifruit and yuzu trees was investigated. In October and November 2025, 
fruits and leaves of kiwifruit and yuzu trees, as well as surface soil where the trees were growing, were collected 
within the Difficult-to-return zone of Okuma Town. The radioactivity concentrations of these samples were 
measured using a high-purity germanium (HPGe) detector.
The results of these measurements and their implications are presented and discussed here.

Abstract

Kiwifruit Yuzu

Soil, fruit, and leaf samples were collected. For kiwifruit, the fruit was peeled prior to analysis. For yuzu, the 
seeds and peel were removed. The edible portions (juice) were homogenized using a blender and packed into 
containers. The peels, seeds, and leaves were dried, homogenized, and packed into containers for 
radioactivity measurement. The soil samples were also packed into containers.

【Sample preparation】

Sample preparation

Radioactivity Measurement of Fruits and Soil in the Hamadori Region, Fukushima Prefecture
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As a result of the 1F accident, radioactive materials were released into the atmosphere and dispersed over the 
Hamadori region. Among these radionuclides, Cs-137, which has a relatively long half-life of approximately 30 
years, continues to have significant impacts on the environment and daily life in the Hamadori region of 
Fukushima Prefecture.

【Okuma Town】
Okuma Town was once known for the cultivation of fruits such as kiwifruit and Japanese pear. However, the 1F 
accident resulted in the contamination of many orchards with radioactive materials. Even 15 years after the 
accident, many of these orchards remain within the Difficult-to-return zone and continue to be unmanaged.

Background

Ambient dose rate map using a 500-m mesh (March 2021)

Okuma Town

：Interim Storage Facility (ISF) Aria

：1F
Measurement of ambient dose rates 

in the Difficult-to-Return Zone
An orchard in the 

Difficult-to-Return Zone

Fruit tree and soil samples were collected from the Difficult-to-return zone in Okuma Town, located in the 
Hamadori region of Fukushima Prefecture, to evaluate differences in Cs-137 accumulation among fruit tree species 
and plant parts.

Objective

【Sampling】

Yuzu samples were collected at nine locations, November 2025

Okuma Town
within approximately 5 km of 1F, including the Interim Storage Facility (ISF) area

Kiwifruit samples were collected at four locations, October 2025

Kiwifruit cultivation was once a major agricultural activity in 
Okuma Town. Consequently, orchards that have remained 
unmanaged since the 1F accident are still present in the area.

Yuzu (Citrus junos) is a citrus fruit widely appreciated in Japan and 
is commonly grown in residential gardens. In Okuma Town, yuzu 
trees abandoned after the 1F accident can still be found around 
remaining houses. Kiwifruit sampling

Yuzu tree in a 
residential garden
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