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Abstract: Plants have developed diverse morphological and physiological adaptation strategies to
improve photosynthetic performance in the 1 g environment along plant evolutionary history, from
bryophytes to angiosperms, because photosynthesis is the primary function for plant growth and
survival. Photosynthesis of bryophytes, which are one of the earliest land plants, may have different
mechanisms in response to gravity compared to angiosperms. However, there has yet to be any direct
relationship demonstrated between gravity and photosynthesis in bryophytes. We performed space
experiments to investigate the photosynthesis and growth response to microgravity in the moss,
Physcomitrium (Physcomitrella) patens. The gametophores of P. patens were grown for 25 days
under the three experimental conditions such as 1) microgravity in the International Space Station
(1SSxpg), 2) an artificial 1 g in ISS (ISSx1g), and 3) 1 g on the ground (Groundx1g). Area-based
photosynthesis of the P. patens was the lowest at 1ISSxpg, followed by 1SSx1g and then groundx1g
that was the highest. Chloroplast sizes in the leaves of P. patens were similarly the smallest at
ISSxpug and the largest at groundx1g. On the other hand, numbers of gametophores were similar
among the three experimental conditions. The decrease in chloroplast sizes under microgravity may
involve a reduction of CO; diffusion into plants, and thus, decrease photosynthesis in P. patens. The
unchanged gametophore numbers under microgravity may be due to the fact that low CO; diffusion
into plants may not limit plant growth because of the very high CO. concentrations of 3000 umol
mol in the three experimental conditions.

Key words; Anatomy, Bryophyte, Cell Wall, Chloroplast, CO, diffusion, Gas Exchange,
Microgravity
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