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Abstract
In recent years, the physiological disorder of frequent occurrences of peel puffing and sunburned fruit has become apparent in
domestic satsuma mandarin-producing regions due to the effects of climate changes. In order to promote regional agricultural
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development in Shizuoka Prefecture through the introduction of new satsuma mandarin (Citrus unshiu Marcow,) varieties
adapted to climate change, the Shizuoka Prefectural Government in collaboration with the RIKEN Nishina Center for
Accelerator-Based Science successfully developed and registered a new variety named ‘Harushizuka’ (Variety Registration
No. 30107) in March 2024. ‘Harushizuka’ was selected from a population of individuals derived by irradiating the scion of
prefecture-bred line S1152, a nucellar seedling of ‘Aoshima Unshu’ , with a neon-ion beam at the RIKEN Nishina Center for
Accelerator-Based Science. The harvest season of ‘Harushizuka’ is approximately one month later than that of ‘Aoshima
Unshu’  ensuring no overlap between the two varieties. This allows for the decentralization of labor in orchard management. In
addition, ‘Harushizuka’ has good storage characteristics and is well-adapted to climate change. The fruit has a low incidence
of peel puffing, a factor that contributes to reduced eating quality and increased spoilage, along with moderate tartness and a
sugar content comparable to thatof Aoshima Unshu’ . Using 40 years of future temperature data (2030—2069) based on the
Agro-Meteorological Grid Square Data provided by NARO, the potential cultivation areas for ‘Harushizuka’ were predicted.
The results showed that the area suitable for the cultivation of Unshu mandarins, including the ‘Harushizuka’ variety; is
projected to increase by approximately 30% under the RCP2.6 warming scenario when compared to the baseline period. Under
RCP8.5, the suitable area is projected to increase during the first 20 years after 2030 at a rate comparable to that under RCP2.6,
but in the following 20 years, it is expected to decrease by approximately 75% compared to the baseline period. Moreover, under
both scenarios, potential cultivation areas—that is, suitable and unsuitable areas, are projected to shift northward and inland.
When cultivating Unshu mandarins, including the ‘Harushizuka’  variety, in production areas within Shizuoka Prefecture, it
is essential to develop and implement production plans that consider account for climate change.
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