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Abstract: Plant growth is entirely dependent on the gravitational acceleration on earth, and
is expected to be greatly modified under microgravity conditions in space. To clarify this
point, we conducted RICE, Resist Wall, Space Seed, Ferulate, Resist Tubule, and Aniso
Tubule space experiments in the Space Shuttle or on the Columbus and the Kibo Modules
of the International Space Station. These experiments have shown that under microgravity
conditions, elongation growth of plant organs is stimulated and lateral expansion suppressed,
and that the organs show automorphogenesis, consisting of altered growth direction and
spontaneous curvature. The modifications of cell wall metabolism and orientation of
cortical microtubules are responsible for such changes in growth and morphogenesis. The
experiments also suggest that both reproductive growth and senescence are suppressed
under microgravity conditions. To apply such knowledge to efficient plant cultivation in
space, we need to clarify the relationship between gravity dose and the modifications of
each process, and consider gravity conditions in cultivation grounds.
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