Breaking the Interpretation Bottleneck: Toward Scalable and
Meaningful Plant Phenotyping

Abstract

As phenotyping technologies continue to advance, the challenge in plant phenomics has shifted from
data acquisition to interpretation—specifically, how to maximize the value of complex, high-resolution
datasets. High-throughput phenotyping (HTP) provides detailed temporal and factorial data, but also
reveals substantial individual-level variation, necessitating robust analytical frameworks. This study
utilizes HTP data from the IPK PhenoSphere to examine how plant-plant interactions influence the
relationship between shoot and root traits. The experimental design incorporated nitrogen availability,
genotype variation, and levels of shoot competition, with 127 phenotypic traits quantified. Statistical
modeling approaches are employed to analyze temporal dynamics and interaction effects, highlighting
their potential applications in plant physiology research and breeding programs.
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