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Objective

Genomic prediction (GP): use molecular
markers to train a prediction model to predict

FHB related traits in breeding programs.
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Questions:

o
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e What is the accuracy of genomic prediction?
e Which statistical method is the best?
e What is the impact of marker density?

Methods

Number of entries per year and location for URSN
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Validation set  UMN - SDSU -« all
organization ¢ NDSU - MSU

rrBLUP RKHS RKHS-KA RandomForest BayesA BayesB
Genomic prediction method

Experimental design:

e 9 locations across U.S Midwest
e 12 years of phenotypic data
e 8 traits evaluated

INC: incidence
SEV: severity

DIS: disease index
VSK: visual scabby kernel
DON: deoxynivalenol
HD: heading date
TWT: micro test weight

Conclusion

GP reached good accuracy in predicting FHB related traits on
the whole population. Low-density markers could be used
without impacting the accuracy. Predicting each breeding
program was more challenging and requires more data.
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Genotyping
e 2 genotypic arrays: 90k and 3k SNPs
o Quality checks: missing value, imputation, minor allele frequency
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GP: genomic prediction
SNP: Single Nucleotide Polymorphism
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rrBLUP: ridge-regression Best Linear Unbiased Predictor
RKHS: Reproducing Kernel Hilbert Space, KA: kernel averaging
LASSO: Least Absolute Shrinkage and Selection Operator




