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Response to hypergravity of model plant, Physcomitrella patens, and that of mechanism
~ from results of long-term hypergravity experiments ~
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Abstract: Gravity is one of the most important environmental signals in regulating plant growth
and development. Microgravity conditions in space are thought to be useful to clarify the role of
gravity in regulating plant growth. However, the opportunity for experiments in space, which
provides microgravity conditions, is limited. On the other hand, long-term hypergravity conditions,
a gravity of more than 1 X g, can be produced easily on earth by centrifugation. We focused on the
effects of gravity on mosses, and used the model plant, Physcomitrella patens because they have
compact plant size and easy-to-grow, with high adaptation to severe environments such as in
Antarctica with high UV levels. We investigated photosynthetic and developmental responses of P.
patens to 8 weeks of hypergravity (6 X g, 10X g). Plant density and plant dry mass were
significantly increased under hypergravity (6 X g, 10 X g) compared to those under 1 X g. Cell wall
thickness of P. patens was not affected by hypergravity (10X g), which contrasts with that
obtained for flowering plants. On the other hand, numbers and sizes of chloroplasts of the leaves
of P. patens were significantly increased under hypergravity (6 X g, 10X g). Photosynthesis rate
and internal CO2 conductance of P. patens were enhanced under hypergravity (6 X g, 10 X g).These
results are new findings for the plant response to gravity, providing valuable information for plant
adaptation to gravity in the land plant history, and for the construction of plant growth system in
space.
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