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Abstract

As a highly-sophisticated strategy for environmental control in greenhouses, the concept of speaking plant
approach (SPA) has attracted a great deal of attention. The first and most important step in the SPA concept is
to obtain physiological information from a living plant and then to judge whether the plant is healthy.
Chlorophyll fluorescence (CF) imaging technique provides information on photosynthetic performance
without destruction of or contact with the living plant. The CF is an emission of red light from chlorophyll a
pigment that can be used to assess photosynthetic functions, thereby allowing for plant health monitoring. A
robotized CF imaging system that evaluates daily changes in photosynthetic function of tomato canopy has
been developed in our previous studies and came onto the market in 2015. To prove the usefulness of the CF
imaging robot, a verification test was started in a tomato production commercial greenhouse in the
Netherlands as a collaborative research involving Wageningen UR, Ehime University, and Japanese and
Dutch companies in 2016. Such an international research and development got an award of “Academic prize
of Japanese Society of Agricultural Biological and Environmental Engineers and Scientists” in September
2017. In this report, the outline of the award-winning our research and development would be introduced.
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