2017 2019

Springtime photoinhibition constrains regeneration of evergreen coniferous trees

Kitao, Mitsutoshi
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We investigated the underl¥ing mechanism of springtime photoinhibition in
evergreen conifer species, by conducting chlorophyll fluorescence measurements, RNA-sequence data
and metabolomic analyses in seedlings of Sakhalin fir (Abies sachalinensis) around budbreak. We
observed springtime photoinhibition just before budbreak, indicated by a temporal decrease in the
maximum photochemical efficiency of photosystem Il (Fv/Fm) . Based on RNA-sequence data analysis,
genes related to starch breakdown and sugar export, and oxidative stress were induced. Metabolic
analysis suggests an imbalance in C/N relationship (excessive carbon to nitrogen) based on increases

in 2-oxoglutaric acid and 3-phosphoglyceric acid in the photoinhibited leaves. Increased sugar
concentration, which is needed for breaking bud dormancy and new leaf development, might induce
photoinhibition via photosynthetic down-regulation.
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