Phenomic selection:
Predicting quantitative
traits in canola with NIRS-

Profiles

Lennard Ehrig, Sven Weber, Stefan Abel, Reinhard Hemker, Milka Malenica,
Amine Abbadi, Benjamin Wittkop, Rod Snowdon and Andreas Stahl

JLU

NEUE WEGE.SEIT 1607

JUSTUS-LIEBIG-

UNIVERSITAT
ﬁ GIESSEN

QT
o o Limagrain
Model Low N

NPZ INNOVATION
Wir forschen fiir Qualitdt




glanto B
ZBreeding . .
Phenomic selection

» Using NIRS as tool to compute relationship matrices for predicting
complex traits as an alternative to genomic selection
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* High-throughput

* Low cost

* (Non-destructive) -

* NIRS is often measured routinely to phenotype for metabolic

components
* Glucosinolate
* Oil and protein content
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Phenotyping
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Grown in 2019/2020 and 2020/2021

P-rep design with 1.2 replications

Phenotyped for yield, plant height, flowering time, (oil and protein content)
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410 Hybrids



NIRS profile
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e 680-2500in 1 nm steps, measured on F2 seeds
e Each Wavelength adjusted for environmental and field design effects

First derivative built by using Savitzky—Golay filter with a window size of 37 then data was scaled and centred
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Scenario 1
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S1: Plant height
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Seed yield
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Prediction accuracy

Parental prediction: Yield
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Parent based selection

Genomic selection
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Why does it work?

Environmental factors

Gene expression Proteins/ Spectra
P metabolites P
|

' Phenomic

I L] -
prediction
\4

Genomic prediction
........................... =N Plant phenotype

Figure adapted from Charlotte Brault

Hypothesis:
e Spectra indirectly capture genomic variation

* Spectra capture GxE
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Conclusions

* Prediction accuracy of PS outperformed GS when using NIRS obtained from F2-
seeds

* Ongoing GS programs can be improved by including spectral data

* NIRS data can come from a single reference location

* Using parental NIRS profiles to select hybrids with high yield works as good as GS

and is cheaper and faster
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