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Collective motion of bacterial cells in a two-dimensional circular pool

Wakita, Jun-ichi
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Recently, various tyBes of collective behavior observed in swarming
micro-organisms, marching insects, flocking birds, and walking pedestrians have been studied in the
field of physics. The relation between individual behavior and collective behavior has been
investigated from the view point of statistical physics. In our studies, we found that Bacillus
subtilis cells as a kind of micro-organisms showed six types of collective behavior depending on the
reduced cell length (defined as the ratio of cell length to pool diameter) and the cell density in
a circular pool which was made on an agar plate surface. Then, we have confirmed that the
interaction of a cell with the brim of a pool, the interaction between cells, and the fluctuation in
the moving direction of cells are essential to the collective behavior.
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