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Seeds play a critical role in keeping continuity between successive generations of plants. However, it is still
not fully understood whether, or to what extent, the variability of seed traits within plant species or geno-
types in interaction with a changing environment has an impact on seed emergence (i.e. germination), early
development and further performance of a plant. Here, we present the technology developed by IBG-2 to
tackle these questions: our seed-to-plant-tracking approach includes 1) automated identification, measure-
ment and sowing of individual seeds, 2) automated trait characterization of resulting seedlings and further
plant growth, 3) harvest and storage of seeds for subsequent measurements in the next generation, 4) inte-
gration of data from distributed sources into a common database. The pipeline consists of the robotic system
“phenoSeeder”(Jahnke et al. 2016), amended by an acoustic volumeter (Sydoruk et al. 2020), and the imaging
platform “Growscreen”(Walter et al. 2007, Scharr et al. 2020). The main goal is to find correlations between
seed traits and plant performance in all developmental stages. In combination with epigenetics, we aim to
uncover how adverse conditions during plant development feed back on the variability of seed traits and early
vigour of plants in the next generation. The identification of relevant plant traits and genotypes with promis-
ing properties under unfavourable environmental conditions will contribute to the sustainable intensification
of plant production.
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