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The circadian clock increases organisms’ fitness by regulating physiological
responses. In Arabidopsis, tissue-specific circadian clock functions have emerged, and the importance of
the vasculature clock for photoperiodic flowering has been demonstrated. We then studied the involvement
of tissue-specific circadian clock regulation of flowering and cell elongation under different
photoperiods and temperatures. We found that the circadian clock in vascular phloem companion cells is
essential for photoperiodic flowering regulation; by contrast, the epidermis has a crucial impact on
ambient temperature-dependent cell elongation. Thus, there are clear assignments of roles among circadian
clocks in each tissue. Our results reveal that, unlike the more centralized circadian clock in mammals,
the plant circadian clock is decentralized, where each tissue specifically processes individual
environmental cues and regulates individual physiological responses.
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