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Abstract text: Genomic prediction where genotype information is used to predict phenotypes
has accelerated breeding processes and can provide mechanistic insights into phenotypes of
interest. Switchgrass (Panicum virgatum L.) is a perennial biofuel feedstock with multiple traits
targeted for accelerated breeding using genomic prediction approaches. To optimize switchgrass
genomic prediction, we assessed the impact of genome assembly versions, marker sequencing
strategies, marker types, marker allelic complexities, and polyploidy levels to predict 20 traits in a
switchgrass association panel with 510 individuals*®. We found that genomic prediction models
performed similarly regardless of the genome assembly: v.1 or the recently available v.5
assembly. This occurred because the majority of variants—e.g., 70.7% of the single nucleotide
polymorphism (SNP) markers from Genotyping-By-Sequencing (GBS)—are shared between
these assemblies. Models using markers generated with exome capture outperformed those based
on GBS markers for five traits. But in four traits, GBS marker-based models had higher
prediction accuracy because the variants underlying the polymorphisms of these four traits tend to
be located in intergenic regions. We also found that SNP-based models performed better than
Insertion/Deletion (indel) based models for 12 traits, and biallelic marker-based models
outperformed models using multiallelic markers for 17 traits. This was due to more SNPs and
biallelic markers than indels and multiallelic markers, respectively, as models built with the same
numbers of markers had similar accuracy. The most significant model improvement was observed
when tetraploids were separated from octoploids, which can be partially explained by the higher
trait variances in tetraploid populations. By considering the population structures and factors
mentioned above, we present improved genomic prediction models for each of the 20 traits.
Finally, we identify candidate genes that are the genetic basis underlying multiple target traits by
studying the markers that have the greatest impact on model performance. Our study provides
insights into the best practices for performing genomic prediction, which can be used for
improving switchgrass agronomic traits through selective breeding.
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