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Parabolic flight experiments for validation of water- salt-solution delivery
systems developed for spaceflight experiment.
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Abstract: Plant roots display not only gravitropism but also hydrotropism for determining their
growth orientation. Previously, we found that gravitropism interferes with hydrotropism, which
led us to prepare a spaceflight experiment for separating hydrotropism from gravitropism under
microgravity condition, namely in KIBO module of International Space Station. Cucumber seeds
are embedded in the water-absorbable plastic foam before launch. The cultivation chamber has
two ports; one is for supplying water to this foam and the other is for supplying water or NaCl
solution to a filter paper situated at the opposite side of the foam. Onboard, crew will connect
plastic syringe and the port by tubing and supply water or NaCl solution for allowing seed
germination and for controlling moisture gradient. Considering microgravity conditions, we were
concerned about feasibility of these water- and salt-solution-delivery systems. We therefore
conducted parabolic-flight-experiments to test these systems under altered gravity conditions.
Under microgravity conditions, we injected 9.5 mL of water to the foam by using this system, and
its absorption pattern was recorded by video camera and compared it with the result on the ground.
The results showed that on the ground the injected solution tended to accumulate on the bottom
flank of the foam and took longer than 90 seconds to be fully distributed into the foam. Under
microgravity conditions, on the contrary, the solution rapidly distributed, and it took just 15
seconds to complete injection. These results allow us to properly calculate crew time required for
onboard operation and to validate the systems to supply solutions into the chamber in space.
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