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RESEARCH IN CONTEXT

Crop-to-wild gene flow in wild coffee species: the case of Coffea canephora in the
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* Background and Aims Plant breeders are increasingly turning to crop wild relatives (CWRs) to ensure food
security in a rapidly changing environment. However, CWR populations are confronted with various human-
induced threats, including hybridization with their nearby cultivated crops. This might be a particular problem
for wild coffee species, which often occur near coffee cultivation areas. Here, we briefly review the evidence for
wild Coffea arabica (cultivated as Arabica coffee) and Coffea canephora (cultivated as Robusta coffee) and then
focused on C. canephora in the Yangambi region in the Democratic Republic of the Congo. There, we examined
the geographical distribution of cultivated C. canephora and the incidence of hybridization between cultivated and
wild individuals within the rainforest.

* Methods We collected 71 C. canephora individuals from home gardens and 12 C. canephora individuals
from the tropical rainforest in the Yangambi region and genotyped them using genotyping-by-sequencing (GBS).
We compared the fingerprints with existing GBS data from 388 C. canephora individuals from natural tropical
rainforests and the INERA Coffee Collection, a Robusta coffee field gene bank and the most probable source of
cultivated genotypes in the area. We then established robust diagnostic fingerprints that genetically differentiate
cultivated from wild coffee, identified cultivated—wild hybrids and mapped their geographical position in the
rainforest.

* Key Results We identified cultivated genotypes and cultivated—wild hybrids in zones with clear anthropogenic
activity, and where cultivated C. canephora in home gardens may serve as a source for crop-to-wild gene flow. We
found relatively few hybrids and backcrosses in the rainforests.

* Conclusions The cultivation of C. canephora in close proximity to its wild gene pool has led to cultivated
genotypes and cultivated—wild hybrids appearing within the natural habitats of C. canephora. Yet, given the
high genetic similarity between the cultivated and wild gene pool, together with the relatively low incidence
of hybridization, our results indicate that the overall impact in terms of risk of introgression remains limited
so far.
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INTRODUCTION enhancing crop climate change resilience and providing nu-
tritional security (Brozynska et al., 2016). To do so, plant
breeders can fall back on crop wild relatives (CWRs), which

: . . harbour genetic diversity that is not present in their cultivated
2018; Bohra et al., 2022). To cope with this future challenge, ojatves and may underlie desirable traits, including resist-

?nnovations in plant breeding and agricultural systems are an ance to pests and diseases, and tolerance to abiotic stresses
important par.t of the solution (Zhang et al., 2.017; Bphra eft al., (Heywood e al., 2007; Zhang et al., 2017; Saeed and Fatima,
2022). Crop improvement should focus on increasing yields,  7057) Conservation of the genetic resources in populations of

A growing human population in an increasingly warmer world
may jeopardize the food security of many households (FAO,

© The Author(s) 2024. Published by Oxford University Press on behalf of the Annals of Botany Company.
All rights reserved. For permissions, please e-mail: journals.permissions @oup.com.

202 UoJBIN 62 UO 159N6 AQ 82261 9//4E09EOW/GOE/EE0 "0 L/10P/O[0IE-80UBADE/GOE/LI0D" dNO"DIUSPEIE//:SARY WOl POPEOjUMO]



