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Pyramiding effects of high-yielding and strong-culm genes and their mechanisms
for developing high-yielding rice varieties with a superior resistance to
typhoon

Ookawa, Taiichiro
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To evaluate the pyramiding effects of strong culm genes in rice, SCM1 SCM4
on lodging resistance, NIL-SCM1, SCM2, SCM3 and SCM4 were developed. Then, we developed the
pyramiding lines with double, triple and quadruple combinations derived from NIL-SCM1 NIL-SCM4.
Quadruple pyramiding lines (NIL-SCM1+2+3+4) showed the largest culm diameter and the highest culm
strength among the combinations, and increased spikelet number due to the pleiotropic effects of
these genes. Pyramiding of strong culm genes resulted in increased culm thickness, culm strength and

spikelet number due to their preiotropic effect. SCM1 mainly contributed to enhance their
pyramiding effect due to the development of cortical fiber tissue in the surrounded region of culm.
These results in this study suggest the importance of identifying the combinations of superior
alleles of strong culm genes among natural variation and pyramiding these genes for improving
high-yielding varieties.
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