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Introduction
Due to the continual reduction in cost of next generation sequencing (NGS), it is easier to develop high quality
molecular markers and to use them in genotyping experiments 1. At the same time analytical techniques and
statistical methods have improved sufficiently enough to facilitate their use in breeding methods such as genomic
selection (GS) for crop improvement2. GS takes advantage of high numbers of molecular markers developed at a
relatively low cost. A GS experiment depends on a population for which previous phenotypic data has been collected.
The same population is genotyped, typically using single nucleotide polymorphism (SNP) markers. This is called a
training population (TP). A statistical model is then developed to associate the phenotype data with the genotype
data and to make predictions of future phenotype scores, these predictions are the genomic estimated breeding
values (GEBVs). Based on the derived GEBVs, selections can be made on a related population known as a breeding
population (BP) that has been genotyped but not phenotyped. This way, breeders can skip a cycle of selection, hence
saving on time and resources that would have been used for phenotyping. GS is particularly promising for studying
hard-to-phenotype complex traits such as aflatoxin resistance in peanut. GS has been successfully applied to
breeding in rice3, wheat4–6, maize7–9 and soybean2.
Results
We applied GS to 3 peanut recombinant inbred line (RIL) populations. The first population, C1801 (Florida 07 X GP
NC WS 16), had 383 RILs; the second population, C1802 (Florida 07 X C76-16 C1798), had 127 RILs; and the third
population,C1798 (Tifruner X C76-16), had 152 RILs. All of C1801 had previously been genotyped using 999 SNPs
and 78 SSR markers while phenotypic data on 8 traits had been collected for half of the lines (192) over a period of
1-4 years. These traits included Late Leaf Spot resistance (LLS; 4 years), grade (3 years), yield (3 years), Early Leaf
Spot resistance (ELS; 2 years), double seed (2 years), Tomato spotted wilt virus resistance (TSWV; 1 year), double
single count (1 year) and seed weight (1 year). Using subsets of the TP (the half that was genotyped and phenotyped),
a statistical model was developed. GEBVs obtained for the traits were correlated with the actual trait values to
determine how accurate the predictions were. The correlations ranged from 0.21 for TSWV to 0.79 for LLS indicating
the robustness of the models for GS.
For the C1802 and C1798 RILs, all 625 lines in both population were genotyped again using the Affymetrix
v2 SNP chip and GEBVs were calculated for aflatoxin resistance. The prediction model was based on the Affymetrix
v1 SNP data available for the population (889 and 679 SNPs respectively) and phenotype data collected over 2 and
3 years for each population respectively. Due to the complex nature of the trait, relatively low correlation values
were obtained (0.3 and 0.2 for C1802 and C1798, respectively). However, the values were comparable to the
heritability (measure of the amount of variation explainable by genetic factors) of the trait in both populations: 0.2
and 0.1 for C1802 and C1798, respectively. This indicated that the GS model was able to give reasonable prediction
values for the trait. The derived GEBVs were used to select 29 lines that had not been phenotyped before for
experimental validation. Due to damage inflicted on the rainout shelters following hurricane Irma, it was not possible
to do the field experiment in 2017.
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