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Life cycle of plants in space

— Optimization of plant cultivation conditions through evaluation of 3—dimensional morphology of
the root system architecture— (report of fiscal year 2022)
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Abstract: Plant cultivation is essential to secure a stable food supply in a long-term manned space
exploration as a component of bio-regenerative life support system. It is necessary to clarify
effects of different gravity conditions on the life cycle of plants because such effects on each
process of life cycle of plants is still largely unknown. Here we report our results of the Front
loading researches funded by JAXA ISAS Expert Committee for Space Environment Utilization
Science in the present fiscal year 2022. We have tested pre- and post-image processing in addition
to machine learning to improve automatic segmentation of rhizoids of Physcomitrium patens
observed by X-ray micro-CT. We also tested to grow sweet basil plants using the moon regolith
simulant. We have successfully improved cultivation conditions using the moon regolith simulant
to grow plants of Arabidopsis for a longer term until they bear flowers.
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