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Investigation of plant growth status with growth environment using portable LIFS lidar and
in-situ point fluorescence monitoring system.
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Abstract:  We have developed a LIFS (laser-induced fluorescence) lidar for plant growth monitoring. The system
characterized wide-band fluorescence measurements and daytime observations. Combination of a UV (355 nm) laser
and a gated multi-channel detector realized such operations. Plant leaves remotely measured by the LIFS lidar
showed three peaks in the fluorescence spectra at 450 nm, 685 nm and 740nm. The origins were secondary
metabolites and chlorophyll molecules. We consider that these peaks include growth information of plants related to
photosynthesis. Three-dimensional fluorescence spectral structure of a whole tree was created using the LIFS lidar
scanning observation. In addition to the remote monitoring system, we are developing a fluorescence in-situ point
monitoring system to investigate plant growth environment. Both of the remote and the point fluorescence monitoring
will supply essential information for plant researches.
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Fig.1 Photograph of the portable LIFS LIDAR
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Fig.2 Fluorescence spectrum of a leaf ’
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