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Elucidation of novel mechanism for gravitropic response in peanut gynophore: For its
verification by spaceflight experiments and future peanut cultivation in space
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Abstract: Plant tropism is a unique strategy for adapting to the surrounding environment, by which
plant organs grow toward a suitable direction in response to external stimuli such as gravity, light,
touch, and moisture gradients. The sensory mechanisms vary for each stimulus, while the
mechanism of differential growth for bending is different or mutual among tropisms. Accordingly,
gravitropism could interfere with other tropisms by either common or different processes of the
response depending on the type of tropism. Under microgravity conditions in space, therefore,
tropic response other than gravitropism might be enhanced or suppressed. If mechanisms for these
processes are revealed, it will lead to the development of innovative technology for controlling
plant growth in space. The peanut (4drachis hypogaea L.) to be used in this study exhibits a unique
characteristic in gravity response; gynophore shows positive gravitropism to develop seeds in soil.
However, mechanistic aspect of this gravitropic response as well as its interaction with other
tropisms in gynophore remain largely unknown. In this study, we elucidate the gravitropic
response unique to peanut gynophore and its interaction with phototropism, hydrotropism and
thigmotropism, aiming at conducting spaceflight experiments and developing a novel technique of

peanuts cultivation, for supplying nutritionally superior food in space.
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