Additional file 2: Schematic illustration of BIOVP and PHkri
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· The height of small column represents pixel value, which indicates plant height information.

· The curve surface with red border is interpolated surface. 

· The segmentation area covered the plants was obtained by using spectral vegetation index operation.

· Interpolated surface was generated based on kernel neighborhood maximal pixel value by using space Kriging interpolation method in the ArcMap. 
· PHkri is the peak point of this interpolated surface. Clearly, PHkri is the result of interpolation operation, and represents the plant height of maize population at the plot scale. 
· BIOVP is the total volume of all small column. As a volume metric, BIOVP's bottom area is the sum of all pixel areas imaged by vegetation. Bottom area is the product of image segmentation using vegetation index (i.e., NGRDI). Thus, BIOVP implies spectral information.
