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1. Background of research
Plant breeding with heavy-ion beams is a technology unique to Japan. Heavy-ion beams are generated by
accelerating atomic ions using a particle accelerator. The RI Beam Factory (RIBF) consists of five
cyclotorons and two injector lilacs for high energy ion beam research. Our facility has high performance to
create new cultivars for plants and micorobes. Now Radiation Biology Team is related with more than 150
parties in the cooperative research, including agriculture experiment stations, universities and private
companies. Sixteen new flower cultivars have already been brought to the market from 2001.

2. Research objectives
The high liner energy transfer (LET) of ion beams are important factor affecting mutagenesis. LET value
changes depending on ion species and velocity of ion. The range of LET value for biological use in RIBF
varies from 22 to 640 keV/um. In this study, we investigate the most suitable LET for the mutation breeding.
In addition to this, we select useful varieties for agriculture and genome science.

3. Research characteristics (incl. originality and creativity)
Ion beam mutagenesis for breeding is unique to JAPAN. This technology has been developed by Radiation
Biology Team at the the RIKEN Nishina Center using heavy-ion beams from the RIBF. Advantages of ion
beam mutagenesis include: low dose with high survival rate, induction of high mutation rates and a wide
range of variation.

4. Anticipated effects and future applications of research
Products of this research include a variety of rice with increased salt resistance, a variety of dwarf
buckwheat with increased lodging resistance, a variety of spineless satsuma orange that allows easy
harvesting. The new post genome-sequencing era has started. Now novel mutants are powerful tools to
clarify the function of genes. The ‘Japan-made’ new varieties will contribute to advancing genome science
and solving problems of food and environment.
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