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Genotypic differences in maize plant architecture BACKGROUND & AIM

Identifying architectural traits linked to intra-specific competition.

Plant density and sowing pattern play a key role in light interception and a number of processes that are downstream (canopy photosynthesis, evapotranspiration...). Understanding how maize genotypes can cope with intra-specific competition adapting their architecture to maximize light interception is essential to evaluate the impact of intra-specific competition in biomass production and yield. The objective of this study is to analyse the architectural plasticity of several maize hybrids using indirect high-throughput phenotyping (HTP).

LiDAR-derived traits on leaves dimensions and inclination indicates significant differences among genotypes. The differences are observed for leaves length and inclination: G3 presents, systematically, shorter and more inclined leaves compared to all the others. No significant differences were observed among the genotypes depending on plant density An increased proportion towards azimuth angles > 45°as density increases is noted. The G4 genotype has the highest tendency to position itself perpendicular to the row in high density environments.

It is also the most sensitive to environmental changes, with the highest 1 + βi value at mean environnement. G3 is the least sensitive of the five genotypes presented to environmental variations. G1 is not as capable of adjusting in competitive environmental conditions.

CONCLUSION

According to GxE interactions traits distributions, we would be able to model realistic canopies and further investigate impact of radiative transfer on yield. 

Total canopy gap fraction at flowering
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  light attenuation at stage V8It can be estimated from LiDAR transmittance, inverting Beer-Lambert law. Thus, vertical light attenuation, i.e. impact of architecture in canopy light distribution, can be computed, also showing up to 5% differences in light perception between genotypes in lower canopy layers at earlymedium stage. Further stages should be studied later.

  to be more sparse with holes, especially in the near nadir directions, that may play a role in the amount of light perceived in direct radiation. The question here would be : Is the azimuthal plasticity, i.e. light interception and shade avoidance, a consequence of genetically and poorly adapted set of correlated functional traits ? Serouart M et al.(2022) SegVeg: Segmenting RGB Images into Green and Senescent Vegetation by Combining Deep and Shallow Methods. Plant Phenomics