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Abstract: Several space experiments have been performed to understand the effects of
Earth's gravity on the life cycle of plants using Arabidopsis plants and other flowering
plants. However, phylogenetically comparative methods must be applied to understand and
generalize these results and the researches of representative plants from distinct group of
land plants under microgravity conditions in space are needed. Nevertheless, chances of
space experiments are very limited. Therefore, it is practically important to perform
ground-based experiments, such as hypergravity experiments. In this study, we have
designed a centrifuge equipped with lighting system, which supports long-term plant
growth under hypergravity conditions, and examined effects of hypergravity on the
development of both the gametophores and rhizoids of Physcomitrella patens. We found
that the hypergravity treatments increased the growth rates of colonies. Physcomitrella
patens responded to the slight change of gravity, even at 2.1 G, and seemed to recognize
the magnitude of gravity and develop to keep the suitable mechanical stability for gravity.
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