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Diurnal cell wall formation reveal the mechanism of cellulose microfibril bundle
and mechanical properties generation
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Cellulose in the cell wall takes the form of bundles of cellulose
microfibrils. In cell walls formed in environments with long daytime, cellulose microfibril bundles
with extremely large cross sections were scattered throughout the cell wall. On the other hand, cell

walls formed under long nighttime conditions had small bundles that were relatively uniform in
size. It is thought that the matrix supplied at night to the nascent surface of the cell wall
inhibits the assembly of cellulose microfibrils. Mechanical performance was generally better for
cell walls formed at night length because of the more uniform foot size.
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