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Reexamination of patterns of sunlight absorption in a tree crown using the Diode
Tree, with an establishment of the basis for application

Sumida, Akihiro
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It is predicted that the total amount of light energy absorbed by the
foliage of a plant community decreases with decreasing degree of vertical spread of the foliage due
to the effects called umbra and penumbra. An artificial tree crown, the DiodeTree, which was
composed of many tiny photo diodes (solar panels) that resembled foliage, was made to evaluate the
effects of vertical spread of foliage on light absorption via electric outputs generated by the
diodes. Unexpectedly, the result was quite opposite to the prediction. However, when an effect
ascribable to the structure of the DiodeTree was corrected, light absorption patterns were the same
irrespective of the degree of vertical spread of the foliage, which agreed with the theory of the
light absorption under no effects of umbra and penumbra. In conclusion, it is suggested that the
upward emission of light reflected from foliage plays very important role in light absorption
patters in the foliage.
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