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Abstract: Space agriculture is considered as one of the sustainable life support systems for manned
space exploration mission for the Moon and Mars. In the environments where resources are limited,
consumption of water and fertilizers need to be minimized. Therefore, we propose a subsurface drip
irrigation system as an efficient water supply method to the rhizosphere. In this study, we conducted
water drainage experiments in porous media under microgravity using a drop tower in addition to
numerical simulation for water infiltration in porous media under low gravity conditions. Downward
infiltration decreased, whereas upward infiltration increased under low gravities. Such changes in
water distribution are crucial to determine the depth of a drip point. Drainage rates did not change
under 1G and microgravity, indicating that hydraulic conductivity during drainage does not depend
on gravity. Since the amounts of water retrieved by negatively-pressurized drainages under low
gravities became larger than those under 1G, high water use efficiency was expected under low
gravity conditions.
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