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Isotope phenomics: the quest for ideal phenotypes of rice plants under
elevated-C02 world
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Rice paddies provide staple food for half the world population while they
represent one of the largest anthropogenic sources of atmospheric CH4, a potent greenhouse gas. In
this study, free-air CO2 enrichment (FACE) experiment was conducted to study responses of rice
plants and CH4 emissions to elevated [CO2], and we found rice cultivars/lines that exhibited higher
e-[C02] responsiveness than that of a popular Japanese cultivar (cv. Koshihikari). Large sink
capacity was identified as one of the most important traits for the responsiveness. We also found
low CH4-emitting cultivars/lines but possess good e-[C02] responsiveness in grain yield. Isotopic
analyses showed that lower CH4 production from soil organic matter (SOM) and/or greater oxidation of

SOM-born CH4, presumably being relevant to greater root development, were the major mechanisms
responsible for the lower CH4-emission genotypes.
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