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Elucidation of the mechanism for plant responses to external force by a
combination of plant physiological and physical approaches
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Responses of plants to external forces draw attentions of researchers in the
field of plant physiology. Gravitropism and formation of reaction wood are good examples. However,
few researches have focused on the cellular response to defined forces applied to the cell due to
the lack of a good experimental system. In this project, we established such a system with the aid
of precision Z stage and found that fluidity of cytosol was reversibly reduced in the epidermal
cells in response to external force in the excised hypocotyl of an Arabidopsis seedling. The
analysis in the hypertonic solution revealed that the deformation of the cell rather than the change
in tension or stress in the cell was the primary factor to induce the response. This discovery of a
novel cellular response is envisaged to lead to a development of new researches.
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