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Abstract

Coffee leaf rust is one of the main diseases of coffee. This disease causes significant
losses in production and also affects the quality of the coffee. In breeding programs, the
interest is to select cultivars tolerant to leaf rust, minimizing losses and avoiding chemical
control with fungicides. This study aimed to evaluate the trade-off between density
marker panels size and the predictive ability (PA) of genomic prediction for leaf rust
resistance in Coffea canephora using machine learning algorithms. The data used
composes the breeding program of the Empresa de Pesquisa Agropecuaria de Minas
Gerais in partnership with Universidade Federal de Vigosa and Empresa Brasileira de
Pesquisa Agropecudria-Café. This data consisted of 165 genotypes of Coffea canephora
and 14387 markers after quality control. The phenotypic data is composed of the leaf rust
resistance trait. To evaluate the dimensionality reduction by PA, we selected some sets of
markers (from 25 to 14387), using Random Forest (RF) to select them according to their
importance. In general, as the number of SNPs increased, the PA decreases, which can be
explained by the fact that the tree-building process is greedy. The average of the PA
varied from 54.87% (14387 markers) to 70.91% (200 markers). The results show that the
SNP’s reduction improves the PA for leaf rust resistance in Coffea canephora.
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