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Development of optical sensing technology for eco-physiological functions and
their integrated controls of crop leaf-root systems

Yasutake, Daisuke
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We conducted 4 tasks for sensing the physiological and ecological
functions of leaves and roots, which determine crop productivity, using transmitted and/or reflected
light spectral information. In Taks 1, temporal change in leaf area index was estimated based on
the ratio of near-infrarewd radiation to photosyntheti active radiation calculated from the
transmitted light spectrum of leaves. In Task 2, the maximum carboxylation rate and the maximum
electron transfer rate, which are photosynthetic capacities, were estimated using the reflected
light spectrum in leaves from wavelength of 400 to 900 nm. In Taks 3, the spatio-temporal
distribution of roots was visualized by hyperspectral imaging in hydroponic cultivation. Finally, in
Taks 4, a model for estimating root biomass (dry weight) from hyperspectral images was further
developed, achieving as high estimation accuracy with a determination coefficient of 0.89.
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