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Natural genetic variation of photosynthetic nitrogen use efficiency for rice
improvement
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This study aimed at evaluating the genetic diversity of photosynthetic
nitrogen use efficiency (PNUE) between C3 plants, and the underlying mechanisms. PNUE greatly
differed among C3 plants, and rice (cv. Takanari) had the highest value, which was comparable to
that of giant miscanthus, a C4 plant. The difference in PNUE was significantly affected by the
difference in carboxylation efficiency (CE) and stomatal conductance (gs), but didn’ t affected by
mesophyll conductance. Takanari rice had greater CE and gs than the other C3 plants, contributing
the higher PNUE. No genetic difference in apparent CO2 compensation point (C*), a proxy of
refixation rate of photorespired C02 among C3 plants, except C. album had remarkably low C* value,
suggesting C. album was placed in evolutionary stream to C4 plants. Taken together, Takanari rice
has superior characteristics to enhance PNUE, while its PNUE might be able to be enhanced by
introducing higher photorespired CO2 refixation rate.
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