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Redesigning ideal crop canopy architecture using drone-based phenotyping
techniques
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The relationship between wind response of crop canopy structure and its
architectural characteristics was evaluated in maize to clarify the ideotype possessing both high
yielding ability and lodging resistance with minimal biomass allocation to stalk and root system. To

this end, we developed platforms to facilitate characterization of canopy structure and plant
architecture with the aid of three-dimensional point cloud reconstruction technique, as well as to
quantify the dynamic wind response of above-ground plant structure under natural wind using
ultra-micro accelerometers mounted on the stalk. The results suggested that the areal density and
morphological traits of leaves in the upper to middle layers of the canopy differed significantly in
the lodging resistant varietx, which could Eotentially function as avoidance mechanisms of high
wind pressure on the canopy when lodging risk was elevated under strong wind.
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