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Evaluation of potential function of non-photochemical quenching as a heat source

to chloroplast under chilling stress
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Short growing season is a major limitation on maize production in high
latitude cold regions, leading to high density planting which poses an increased risk of root
lodging. In this project, therefore, a comparative study on varietal differences in photosynthetic
responses to early stage chilling stress was conducted to seek potential use of late-maturing
varieties with improved cold tolerance. Among 18 varieties examined, two hybrids differing in early
vigor and photosynthetic traits were identified. Further comparison of these hybrids revealed the
importance of higher capacity of non-photochemical quenching (NPQ), as well as of other
photosynthetic components.As an additional and potential function of NPQ, effects of heat dissipated

through NPQ processes on chloroplast temperature were also evaluated by utilizing a microscope
spectroscopy which enables simultaneous monitoring of chlorophyll fluorescence quenching and

thermoresponsive fluorescence probe.
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