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Elucidation of functional evolution and environmental adaptation for solar
radiation utilization of terrestrial plants

Kume, Atsushi
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We developed and verified a method of operating a direct and diffuse
spectroradiometer that can be used for long-term measurements in the field. We observed spectral
solar radiation inside and outside vegetation and clarified the relationship between the
directionality of radiation and its intensity and spectral distribution in the field. For the
terrestrial solar radiation spectra, chlorophyll a (Chl a) worked in a complementary manner to Chl
b, effectively utilizing both strong and weak light. On the other hand, Chl ¢ and d, or phycobilins,

which are used only by organisms in water environment, were suggested to be poorly adapted to the
terrestrial radiation environment. The spectral characteristics of leaves at different evolutionary
stages were related to the internal structure of the leaves. The results suggest that a significant
convergence in spectral characteristics may have occurred in angiosperms.
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