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Life cycle of plants in space
—Effects of microgravity on supporting tissue development in the peduncle of Arabidopsis—
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Abstract: Developing a successive plant-cultivation system is crucial 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 altered gravity on the life cycle of plants because effects of
space environment, including microgravity, on various processes of life cycle of plants are still
largely unknown. Anatomical observation of supporting tissues of Arabidopsis peduncles obtained
in the “Space Seed” experiment was performed in order to understand roles of gravity in the
development of such tissues. In this experiment, plants were grown under either ground 1 G,
artificial 1 G on orbit, or microgravity and harvested. Segments were excised from the peduncle of
plants grown for 33 days, and fixed and embedded in resin. Morphological characteristics of the
tissues composing peduncle were examined in cross sections. Additionally, X-ray microCT was
performed using the basal part of the peduncle of plants, which had been grown for 62 days to
complete their life cycle under each condition.
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