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MOE’s study of radiation effects for wild animals and plants
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Biodiversity Policy Division, Nature Conservation Bureau, Ministry of the Environment, Japan
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Summary

After the accident at the Fukushima Daiichi Nuclear Power Plant, various changes were reported in
individual wild fauna and flora living in the vicinity of the plant, and the biological effects of the radionuclides
released as a result of the accident attracted attention. However, it is important to verify whether the observed
changes in individual plants and animals were caused by exposure to radiation emitted from radionuclides,
because wild plants and animals originally show large differences between individuals and may have been
affected locally by various environmental stresses such as weather and predators. We conducted a survey of
radiosensitive conifers after the accident and reported that morphological changes occurred at a high frequency
in firs native to high-dose areas. However, the effects of chronic exposure of conifers to low dose rates of
radiation (air dose rate: <100 puSv/h) are unknown, and the fact that the highest frequency of morphological
changes occurred two years after the nuclear accident leaves some questions unanswered in relation to radiation
exposure.

To verify the effects of radiation on fir morphogenesis, fir seedlings were irradiated with artificial gamma
rays for a long period of time under conditions that simulated natural seasonal changes in temperature and light
conditions. When irradiation was started in spring, it was found that apical buds ceased to develop from spring
to summer in the second year, and that the progress of bud formation ceased to progress at dose rates of 5
mGy/day or higher. When the irradiation period was shortened to narrow down the timing of radiation effects,
the absence of apical buds only occurred during the irradiation period from December to March, which included
the winter season. On the other hand, irradiation during the summer season from May to October did not result
in the loss of apical buds at similar dose rates. These results indicate that the winter period is radiosensitive and
that irradiation at doses exceeding 5 mGy/day causes apical bud loss. As winter is the dormant period of buds,
it is considered that the spring growth of apical meristematic tissue for the production of the following year's
apical buds is inhibited when dormant buds are exposed to radiation at dose rates above about 5 mGy/day.

In this talk, we will report on such seasonal changes in tree radiosensitivity and differences between tree

species, with a view to future perspectives.
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