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Agronomic challenges: establishment, a decisive stage
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Agronomic challenges: establishment, a decisive stage
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What is the genetic determinism of germination-related traits?
—> GWAS approach with large genetic diversity germplasm

Which predictors are best suited to predicting these traits ? Successful
— Genomic vs Phenomic predictions establishment =
— Impact of population structure on the predictive ability stress bypassed

Good germlnatlon
capacity
Guaranteed

High Fast Varietal lever yield potential

germination rate germination 2



Traits phenotyped for seed germination using a high throughput phenotyping plateform

Seeds germination dynamics monitored during 96 h after imbibition
Pictures taken every 2 h
Repetitions: 25 seeds*4 repetitions per genotype

Deduced from germination dynamics :

Time to reach 20% of germination (T20)
Time to reach 50% of germination (T50)

‘ Time to reach 80% of germination (T80)

- Germination rate at 36 h (GR36)
Uniformity (UNI) ~ Germination speed (T80-T20)
t bt o) ? » * Area under the curve (AUC)
GR36

Other traits:

Time of the first germination (FG)

‘ Mean germination time (MGT)

Final germination rate at 96h (GR)

T? to obtain 50% germ.




Plant material: in search of natural genetic diversity

Genetic structure
33 151 SNP from Brassica
60K Infinium SNP array
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What are the relationships between germination-related traits ?

FG T20 750 T80 MGT UNI AUC GR36 GR
H? 051 069 065 061 0.68 0.43 / 0.69 0.46

Moderate to high heritability for seed
germination traits

What are their genetic determinants ?
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What are the genetic determinants of these traits ?

14 associations with 6.30%<R?<8.78%
identified by GWAS
1 pair of markers in e_plsta5|s for GR36 Epistasis for GR36
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What are the genetic determinants of these traits ?

Genetic determinism is more
complex and
cannot be approximate using only
few additive effects

14 associations with 6.30%<R?<8.78%
identified by GWAS
1 pair of markers in epistasis for GR36
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=> Possible to predict these traits using
genomic and phenomic prediction?
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s it possible to predict GR36 and MGT with genomic (GP) and phenomic prediction (PP)?

Which predictor is the best ?

How does population structure
impact the prediction ability ?

Figure adapted from Heffner et al., 2009
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s it possible to predict GR36 and MGT with genomic (GBLUP) and phenomic prediction (HBLUP)?

CV: 4/5pop
100 repetitions
30K SNP

2k NIRS
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High predictive ability for GR36 and MGT

GP outperforms PP: overestimation due to high genetic structure ? 8
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s it possible to predict GR36 and MGT with genomic (GBLUP) and phenomic prediction (HBLUP)?
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Decrease of PA for both traits compared to before
PP outperform GP: population structure
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s it possible to predict GR36 and MGT with genomic (GBLUP) and phenomic prediction (HBLUP)?
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Conclusion

Conclusion Perspectives
* High heritability * Integration of QTL in GBLUP
=> Selection of these traits in models

breeding * Linking seed germination capacity
* 14 QTL identified under controlled conditions to:
* Determinism of seed germination « Seed germination under stresses:
is definitely complex and QTL germinative vigor
identification is not enough to
improve these traits

e Both GP and PP can be used to
predict for germination ability

* In case of population structure:
PP seems more adapted

* Seed germination in field conditions
 Early development/early vigor
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N°73

Leaf cover dynamics highlighted old spring

germplasm as promising

iImprove early vigor in oilseed rape
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Context

Early vigor is: - a main component of plant establishment
- comprised from plant emergence to the 4-5 leaf stage

resources to

Our aim is to unveil the genetic diversity for early vigor by
phenotyping plant development dynamics until the 5-leaf

WOSR.

- commonly approximated by leaf area or total biomass
stage.
Material and Methods
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Fig1 PCoA analysis of the germplasm genetic diversity using = | e U oaue | | Fig.3 Evolution of leaf cover regarding growing degree
33k SNP from the Brassica 60K Infinium array. } AUC seedling-L1 : 112 : 213 } } days (GDD). The evolution of leaf cover allowed to obtain
= £ « a set of dynamic traits, represented in black.
Results
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Fig.4 PCA (A) and clustering (B) realized on phenotypic traits using 217 OSR genotypes.
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Conclusion and perspectives
AUC dynamic analysis is critical to understand early vigor and to discriminate genotype behaviors.
Leaf cover dynamics revealed that some SOSR genetic resources developed faster than SOSR 00 and WOSR 00.
These results need to be confirmed with current elite germplasm (hybrids and lines, under progress).
Genetic control of these traits need are under investigation.
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