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The color of biological materials provides a convenient indicator of their physiological states and,
together with the morphology, serves as the major visible phenotype. However, quantitative description
of these phenotypes has yet to be universalized. To establish a high-throughput and non-invasive
means to evaluate the leaf color phenotypes, a series of hardware and software infrastructures for
laboratory application of remote sensing hyperspectral imagers were developed. Specifically,
reflectance-based equations for fractional determination of major leaf pigments in Arabidopsis were
figured out, and used to develop a two-dimensional monitoring system for leaf pigment parameters. It
allows to visualize not only the concentrations of individual pigments, but also the sums or ratios of
different constituents. Also performed in this study was a pilot genetic application of hyperspectral
imaging technique in isolating Arabidopsis mutants with weak irregular reflectance phenotypes that are
hardly identifiable with eye observation (paper in preparation). In this study, we used a hyperspectral
imager with sensitivity in the visible to near-infrared light range from 400 to 800 nm. However,
biomolecules so called pigments account for only a minor fraction of the entire metabolites. By contrast,
almost all the metabolites have their own absorption spectra in the near-infrared light range extended to
about 2500 nm. Hyperspectral imaging techniqgue combined with near-infrared spectroscopy will thus
provide a technical interface allowing for correlative ‘omics’ analysis between plant metabolites and
phenotypes. The data obtained here suggest that such ‘spectromics’ viewpoint facilitates one of the
most essential issues of post-genome research, that is, data integration from genome to phenome.




