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ABSTRACT

Cultivation of Robusta coffee is likely to gain importance because of its high disease resistance and
climate envelope, but substantial effort must be made to improve its cupping quality and other
agronomic traits. Robusta coffee genetic resources conserved in field genebanks can play an important
role in this context, but many of them are limited and poorly characterized. In this study, we aimed to
characterize the genetic composition of the historically important but until recently neglected INERA
Coffee Collection in Yangambi (Democratic Republic of the Congo) and to propose a Robusta core
collection. We combined genome-wide GBS marker sets with a novel versatile multiplex amplicon
sequencing (HiPlex) screening assay, for the genetic screening of the INERA Coffee Collection and
created tools for future genetic screening. A set of 730 coffee shrubs in the collection were genotyped
at 86 HiPlex loci and 263 unique genetic fingerprints were identified. Representative fingerprints were
compared to ‘Lula’ cultivars, ‘Luki’ cultivars, Congolese subgroup A, and wild genotypes growing in
the rainforest of the Yangambi region. The majority of the unique genetic fingerprints were identified
as ‘Lula’ cultivars but also four Congolese subgroup A and nine wild genotypes were found in the
collection. Twenty-five percent of the unique genetic fingerprints had a hybrid identity which could
result from seed-based propagation of the collection or natural cross-pollination. Moreover, eight
unique genetic fingerprints were frequently identified as a parent and these may correspond to the
ancient selected mother plants, or direct descendants thereof, of which seed material was widely
distributed from 1930 to 1960 for the creation of coffee plantations. Finally, to delineate core
collections we tested the maximization strategy and genetic distance method for the INERA Coffee
Collection, and proposed 1) a core collection conserving the loci diversity of the collection, i.e. 100
accessions and ii) a core collection holding the highest genetic distances between the accessions, i.e.
10 accessions. Our study provides a method for the genetic characterization of Robusta coffee
collections in general and contributes to the revaluation and exploitation of the Robusta coffee genetic

resources in the Democratic Republic of the Congo in particular.



