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Outer-canopy autumn leaves protect inner-canopy leaves from strong light,
contributing to carbon gain and nitrogen remobilization

Kitao, Mitsutoshi

13,600,000

We hypothesized that outer-canopy leaves protect themselves against
photooxidative stress via anthocyanins while simultaneously shading inner canopy leaves and
protecting them from strong light (holocanopy hypothesis). Based on seasonal changes in
photosynthetic traits, leaf N, carbohydrates, and pigments in leaves grown under different light
conditions within the canopy of an adult tree of fullmoon maple (Acer japonicum), anthocyanins
accumulated in sun-exposed leaves might have a regulative role as a sugar buffer, retarding leaf
senescence, and an indirect photoprotective role as an alternative sink for electron consumption,
preventing photoinhibition under the seasonally-programmed starch depletion. Furthermore, based on
an experiment transferring shade-grown seedlings to full sun, the photoprotective role of
anthocyanins in outer-canopy leaves of fullmoon maple might also contribute to allow a safe N
resorption in inner-canopy leaves by prolonged shading.
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