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Elucidation of the response of plants to environmental diurnal variation using
the high-sensitivity photon detection technique

Motohashi, Reiko
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Delayed luminescence (DL) originates from the repopulation of excited states
of chlorophyll from the stored energy after change separation. DL emission is composed of several
components. The faster decaying components have been characterized as they provide information about

the fate of energy absorbed by recombination of P680 with QA and QB. The slow components of DL
originate in back reaction in the photosynthetic chain, Plastocyanin, and Ferredoxin after QB. We
screened DL mutants in more than 2000 knockout lines that predicted chloroplast proteins. As a
result, DL could monitor a wide range of photosynthetic pathway including cyclic electron transport
and Calvin cycle.

Considering essential elements of nutrition are involved in photosynthesis, it is possible that DL
is affected by a nutritional deficiency. DL was able to detect physiological changes in Arabidopsis
thaliana under N, P, K, Fe, Mg, Mn, and Cu deficiencies, but not under S and Zn deficiencies.
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