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A serious food shortage is being caused by the change of global environments and/or the increase
in the world population. It is therefore generally agreed that crop yields per unit land area must
increase without more land use. In addition, since plants absorb CO, by the process of photosynthesis
it is expected that higher yields can suppress the rise in the atmospheric C0, concentration.
Photosynthesis is the most important metabolic process to determine plant biomass. However, it is
wel I-known that photosynthesis, and thus plant growth, is sensitive to high temperature. This research
aims to begin a fundamental study about enhancing the thermo—tolerance of photosynthesis and, based
on the results, aim at improving photosynthetic capacity and plant growth under high-temperature
environments.

The mutants obtained through the first-round screening with Imaging—PAM at high temperature stress
were subjected to the next rounds of screening. Among these mutants, some mutants showed a phenotype
to short-term (several hours to one day) high-temperature stress, but others showed a phenotype to
long-term (several days to one week) high—temperature stress. We quantified several photosynthetic
components and analyzed gas exchange and Chl fluorescence. In both types of mutants, which show the
phenotypes to short-term and long—term high-temperature stress, the photosynthetic electron transport
rate as well as CO, assimilation rate were substantially decreased, leading to the reductions in plant
biomass at high temperatures. In the future, it would be possible to enhance photosynthetic capacity
at high temperatures through the identification of the gene which relates to high-temperature tolerance.
[t is expected that these would contribute to reductions in atmospheric CO, concentration as well as
enhance crop yield on a worldwide scale. This part of these studies would be published in the Handbook
of Photosynthesis (3rd Edition, CRC Press) in 2016




