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Introduction

Genomic selection has greatly improved plant and animal breeding. However, high-throughput SNP genotyping tools frequently have high re-
dundancy caused by markers with strong linkage disequilibrium (LD). Because of LD, genomic information tends to be inherited in a block-like
structure. Recently, interest has grown in use of haplotype blocks for genomic selection, with the additional advantage that haplotype
blocks theoretically capture local epistatic patterns and are in higher LD with QTL. Here we test the usefulness of haplotype blocks conside-
ring the four commonly used genomic prediction models GBLUP, Bayessian LASSO, EGBLUP and RKHS regression. Blocks were constructed
based on LD, adjacency, physical distance and ,,Haploview".The methods were tested in four major crops: Canola, maize, wheat and soybean.

Material and methods

Here, we test and compare haplotype blocks based on LD, physical distance, number of adjacent markers and ,,Haploview" (Gabriel et al., Four
Gamete Rule and Solid Spine of LD) along a wide parameter space with regard to their predictive ability for agronomically important traits. As
baseline, standard SNPs were used as predictors. Predictive ability was assessed with three commonly used parametric genomic prediction
models (Genomic Best Linear Unbiased Prediction [GBLUP], Extended GBLUP [EGBLUP] and Bayesian LASSO) and the semiparametric Re-
producing Kernel Hilbert Space Regression (RKHS). We utilized data from four published datasets: Canola (Jan et al. 2016), maize (Lehermeier
et al 2014), wheat (Voss-Fels et al. 2019) and soybean (Bandillo et al. 2015). The formula describing the relationship is between haplotypes and

y =Xf + Ma +e

where y is a n*| vector of adjusted entry means, X is the design matrix for the fixed non-genetic effects B, while M is a matrix of haplotypes/

phenotype is:

SNPs relating the random haplotype/SNP effects a to the individuals and e is the random error term.

Results and Discussion
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Fig. | Prediction accuracy with haplotypes based on varying haplotype block strategies for four example traits in canola, maize, wheat and soybean

Haplotype blocks introduce many additional variants that could be in LD with QTL. However, most of the Haplotypes are rare, which is prob-
lematic in standard genomic selection pipelines with medium sized populations. Prediction accuracy was not improved notable with any algo-
rithm and parameter combination. For excessive parameters, especially with fixed window blocks, a dramatic decrease in prediction accuracy
could be observed in each dataset for all of the traits. In some scenarios, haplotype blocks were able to close the prediction accuracy gap of
underperforming models to other models. Furthermore, there were some differences between prediction models, however no general advan-
tage of any model could be observed. We hypothesize that the lack of accuracy improvement with haplotype blocks is due to inaccurate haplo-
typing. This could be a consequence of a insuffivient population size, a to low marker density or a consequence of genotyping errors. Summa-
Plant Breeding rizing, haplotype blocks seem to have no benefit for genomic prediction in the examined populations.
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