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Life cycle of plants in space

— Optimization of plant cultivation conditions under low gravity through evaluation of 3—
dimensional morphology of the root system architecture—
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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 that have evolved on the earth,
because effects of different gravity conditions on every process of life cycle of plants are still
largely unknown. In the present fiscal year we have performed X-ray micro-CT at the BL20B2
beamline of SPring-8 to visualize three-dimensional morphology of root systems of Arabidopsis
plants and rhizoid system of Physcomitrium patens, which were grown in the international Space
Station Kibo module. Morphological analysis of the Arabidopsis root system was performed using
manually-made 3D wireframe models. Automatic segmentation was tested using Canny edge
detector of ImageJ for the rhizoid system.
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