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Physiological mechanism on the strong-culm for developing superior lodging
resistant rice varieties
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When developing new rice varieties for human food, feed and biofuel, the main
goals are to enhance biomass production and lodging resistance. Among the improved varieties, Leaf Star
has the highest bending moment at the basal culm at breaking because of its large section modulus, which
is an indicator of culm thickness and higher bending stress, and thus, culm stiffness. Thus, Leaf Star
has superior resistance to lodging because of its combination of culm thickness and culm stiffness. In
this study, we investigated which traits are responsible for strong culm strength using strong-culm
variety Leaf Star and its parents. The densities of both cellulose and hemicellulose in Leaf Star were
higher than those in Chugoku 117. The cortical fiber tissue in the basal internode was thicker in Leaf
Star than in Chugoku 117. The secondary walls of the cortical fiber cells of Leaf Star and Koshihikari
were well-developed, whereas many hollow cortical fiber cells were observed in Chugoku 117.
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