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Abstract

Prior to implementation of genomic selection, an evaluation of the potential accuracy of prediction can be 
obtained by cross validation. In this procedure, a population with both phenotypes and genotypes is split into 
training and validation sets. The prediction model is fitted using the training set, and its accuracy is calculated 
on the validation set. The degree of genetic relatedness between the training and validation sets, however, 
may strongly influence the expected accuracy. We developed a method to assess the importance of this effect 
and tested it in cassava. We used historical phenotypic data available from the International Institute of 
Tropical Agriculture Genetic Gain trial. DNA from clones in this trial was extracted and SNPs scored using 
genotyping by sequencing. A cross validation sampling scheme that prevented the training and validation sets 
from sharing close relatives was compared to one that forced this condition. Over 19 traits encompassing 
important agronomic, disease resistance, and morphological traits, plot basis heritabilities ranged from 0.04 
to 0.66 and the correlation between predicted and observed phenotypes ranged from 0.15 to 0.47. Across 
traits, including close relatives in the training population increased accuracy between 0.00 and 0.07, a small 
but consistent effect over traits. We conclude that genomic selection has potential to accelerate gains in 
cassava and the existing training population should give a reasonable estimate of future prediction accuracies.
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