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Mutation Breeding
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Discovery of Artificial Mutation Induction
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Joint FAO/IAEA Programme

Database of Mutant Variety and Genetic Stocks

Mutant Variety Database

3,283 mutant varieties
have been registered !!
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Variety Name Latin Name Common Name Country Registration
Zhangchun 10 Triticum aestivum L. Wheat China 1987
Zhangchun 12 Triticum aestivum L. Wheat China 1980
Zhangchun 13 Triticum aestivum L. Wheat China 1991
Zhangchun 14 Triticum aestivum L. Wheat China 1891
Zhangchun 17 Triticum aestivum L. Wheat China 1998
Zhangchun 18 Triticum aestivum L. Wheat China 1998
Zhangdou 1 Glycine max L. Soybean China 1980
Zhangnong 10 Setaria sp. Millet China 1966
Zhangnong 11 Setaria sp. Millet China 1966
Zhaoyang Rosa sp. Rose China 1984
Zhe 101 ‘Oryza sativa L Rice China 2005
Zhe 852 Oryza sativa L Rice China 1989
Zhefu 201 ‘Oryza sativa L Rice China 2005
Zhefu 218 Oryza sativa L Rice China 1995
Zhefu 504 Oryza sativa L Rice China 1999
Zhefu 7 ‘Oryza sativa L Rice China 1984
Zhefu 762 Oryza sativa L Rice China 1993
Zhefu 802 Oryza sativa L Rice China 1990
Zhefu 9 Oryza sativa L Rice China 1990
Zhefu 910 Oryza sativa L Rice China 2000
Zhefuliangyou 12 Oryza sativa L Rice China 2009
Zhejing 28 Oryza sativa L Rice China 2008
Zhejing 41 Oryza sativa L Rice China 2009
Zhemai 3 Triticum aestivum L Wheat China 1983
Zhemai 4 Triticum aestivum L. Wheat China 1989
Zhemai 5 Triticum aestivum L. Wheat China 1991
Zhenfu 1 Oryza sativa L Rice China 1971
Zhengguang 1 Oryza sativa L Rice China 1978
Zhengliufu Triticum aestivum L Wheat China 1979
Zhengzhi 87C01 Sesamum indicum L Sesame China 2002
Zhengzhi 98N09 ‘Sesamum indicum L. Sesame China 2004
Zhengzhondajiangzhang Rosa sp. Rose China 1986
Zhengzhouchunse Rosa sp. Rose China 1989
Zhenjie Rosa sp. Rose China 1986
Zhenuo #3 Oryza sativa L Rice China 2003
Zhenuo 2 Oryza sativa L Rice China 1993
Zhenuo 3 Oryza sativa L Rice China 2003 4

ZHENUO 36 Oryza sativa L Rice China 2003


http://www.iaea.org/
http://www.fao.org/

Energy Deposition: Gamma-ray vs lon Beam
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Produce dense ionization
along the track of ion particles
(High-LET radiation)

LET: 1 ~ 2,000 keV/mm

Produce ionization sparsely
(Low-LET radiation)

LET: ~0.2 keV/mm



Mutant Varieties Developed using TIARA

Chrysanthemum
6 varieties 1998

Melon (Low-temp.
tolerant) 2011

Carnation
8 varieties 2002~2014

Fragrant cyclamen
3 varieties 2012~2015

Osteospermum
2 varieties 2007~

8 varieties 2005~2017

Chrysanthemum

Creeping fig
(NOx absorption)
2007

Low-
Cadmium Victory bouquet
fies A0 GP of Figure Skating

Final 2017
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Food Irradiation
Non-heating, non-chemical processing

Why Irradiate Food?

- Delay of Sprouting/Rooting

- Control of Insects

- Prevention of Foodborne lliness
- Sterilization

How Is Food Irradiated?

- Gamma rays from °Co or 13/Cs

- Electron beam (accelerated electrons)
- X-rays (Bremsstrahlung)



Stable supply of potatoes in off season

60Co source

Approval of sprout inhibition with ®°Co gamma-rays: 1972
Shipment continued since 1974 from JA-Shihoro (Hokkaido)



Difference of colors between irradiated red pepper powder
and those sterilized by heat

Control Irradiated (10 kGy) Heated

Red chill pepper powder

Microbial control of food ingredients, spices,
herbs and dehydrated vegetables .



Reduction of post-harvest losses

Irradiated (2.8 kGy) Control

Strawberries wrapped by cellophane were irradiated by gamma ray from Co-60
and had been kept at 4 deg-C for 5 days, then at room temperature for 2 days.
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Irradiated ground beef burgers (frozen)

Eliminate organisms that cause foodborne
liness, such as Salmonella and E. coli
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Phytosanitary treatment:
Irradiation as a quarantine measure decreases the need
for other pest-control practices that may harm the fruit
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Summary

® The ionizing radiation has been utilized as a tool of cultivar
improvement, sprouting/rooting inhibition.

® Most irradiated products are spices, herbs and dehydrated
vegetables.

® Also successful in niche applications such as frozen legs and
pickled chicken snack.

® Use of irradiation as a quarantine treatment shows rapid rise
In recent years.
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