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Abstract: All organisms including plants have evolved and lived under Earth gravity conditions
since their birth. We therefore observe various biological phenomena that are influenced or
governed by the gravity. For example, plants use gravitational force to determine their growth
orientation; this response is called gravitropism. On the other hand, plants show circumnutation, a
helical growth movement, too, during their elongation growth. Mechanistic aspect of
circumnutation is unknown, but it has been debated whether this growth movement requires
graviresponse or not. Previously, we showed that shoots of weeping morning glory are impaired in
not only gravitropic response but also circumnutational movement. The weeping phenotype was
found to occur due to a mutation of gene that is necessary for the differentiation of gravisensing
cells, endodermis. These results suggest that circumnutation is related with gravitropic response.
We also found that gravitropic response and circumnutation are closely related with
circumnutation in rice seedlings. In spaceflight experiments, therefore, we attempted to verify the
hypothesis that gravitresponse is required for full circumnutational movements in plants, using
microgravity environment on KIBO module of ISS. We grew morning glory and rice plants under
both uG and 1G conditions on orbit and monitored their nutational movements. We are currently
analyzing the image data taken during the experiments to answer the question as to whether
circumnutation depends on graviresponse or not. Furthermore, the results to be obtained will
provide us with a clue to develop new technologies for growing plants in space.
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