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Hybridization is a prevailing process in nature that implies the genetic exchange
between organisms genetically different and, in consequence, can influence processes like
speciation, adaptation and extinction by introducing novel traits that may favor the survival
of the organisms (Soltis & Soltis, 2009). In this sense, studying hybrid individuals could
provide fundamental evidence to understand the evolutionary history of lineages and provide
insights about the capacity of populations and species to respond to environmental
disruptions (Soltis & Soltis, 2009; Hamilton & Miller, 2015; Vallejo-Marin & Hiscock,
2016). In fact, it has been suggested that in environments suffering changes as rapidly as the
current ones, the adaptive characters that can be introduced into populations via
hybridization, more specifically introgression, can become key factors to ensure the
conservation of certain groups of organisms (Hamilton & Miller, 2015; Cronk & Suarez-
Gonzalez, 2018).

Hybridization in Gesneriaceae seems to be a frequent phenomenon (Ellstrand, et al.
1996), and has been evaluated in genera such as Columnea (Smith et al., 2017), Cyrtandra
(Johnson et al., 2015) and Ramonda (Lazarevi¢, et al. 2014); these studies have used tools
like morphometry and molecular data to assess the genetic flow among parental species and
hybrids. Likewise, interspecific and intraspecific hybridization in the genus Kohleria have
been extensively reported (Wiehler, 1983; Kvist & Skog, 1992), although the hybrids seem
to occur mostly in cultivated populations, and studies focused on evaluating the process in
wild populations are still lacking (Kvist & Skog, 1992).

My undergraduated thesis, entitled “Taxonomy and delimitation of species and hybrids
in Kohleria (Gesneriaceae) with molecular and morphometrics data” (Arango et al. 2019,
thesis in preparation for publication) and directed by Drs. Alejandro Zuluaga and Laura
Clavijo, sought to clarify the taxonomy of the genus from morphological and geographical
data. Additionally, to study hybridization in Kohleria, I used morphometric data to detect the
presence of hybrids in a secondary forest in Sevilla, Valle del Cauca, Colombia, where K.
inaequalis var. inaequalis, K. spicata, K.
trianae, and K. warszewiczii are
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the potential parental species was unclear, and further studies are necessary. Various
processes like, for instance, introgression between hybrids and parental species, may be
acting in this area and could explain such morphologies that deviate from the intermediate
(Soltis & Soltis, 2009). Finally, K. spicata never grouped with others species or hybrids in
our analyses (Fig. 1), what may suggests that K. spicata is not interbreeding with the others
in the evaluated locality, possibly because the small size of the flower causes the pollen to be
placed on a very distinct location of the pollinator, compare to the other species, and
therefore decreasing the interbreeding likelihood. However, it is evident that to improve our
understanding of the dynamics occurring among the species of Kohleria when they grow in
sympatry, we need to combine this morphological evidence with molecular data, particularly
because processes like backcrossing or the participation of more than two species can lead to
hybrids that are difficult to detect based only in morphology (Soltis & Soltis, 2009). For this
reason, | plan to use molecular data along with the morphometry to better understand the
role of hybridization in the maintenance or blur of the species boundaries in Kohleria.

To achieve this goal, I will collaborate with Dr. Eric H. Roalson (School of Biological
Science, Washington State University), who is working on phylogenomics of Kohleria, and
who will provide access to his laboratory and cover lab and sequencing costs. The samples
that I will evaluate correspond to silica-dried leaf material from the species and potential
hybrids present in the Kohleria hybrid swarm of Sevilla (Arango et al., 2019). Our sample
size for parental species will be 5 to 8, including samples from the hybrid swarm and
allopatric populations. The method selected to evaluated hybridization is Restriction-Site
Associated DNA sequencing (RADseq), an approach successfully applied in the detection of
hybrids in other genera (Gramlich et al, 2018; Khan et al., 2020). Subsequently, the iPyrad
pipeline (Eaton & Overcast, 2020) will be used to align the loci, remove non-
homologous/problematic areas, and discover SNP's; and the program STRUCTURE 2.3.4
(Pritchard et al., 2000) will allow the characterization of the genetic structure of the hybrids
and species in the hybrid swarm. This data will be greatly useful to test my findings on
hybridization occurring in Kohleria based on morphology, and to answer the following
questions: is there a species with a greater tendency to hybridize than others when they grow
in sympatry? Are there species less likely to hybridize? Does hybridization in Kohleria
behave as a mechanism that could eventually blur the boundaries? or, despite the constant
mixing of genetic material, do species in sympatry maintain their genetic integrity?

Despite hybridization being frequently mentioned and that the unusual morphologies
given by this process had contributed to an enormous taxonomic confusion in the history of
Kohleria, it has never been fully studied, so our understanding of such natural dynamics and
the evolution and ecology of the genus are still incipient and required. Moreover, my visit to
Dr. Roalson’s lab will allow me to acquire important skills in the implementation of
laboratory technics and data analysis, and get acquainted with the systematic studies that
they perform in his lab to gain new skill necessary for my future postgraduate studies, which
I wish to carry out on this subject and in Gesneriaceae. Therefore, It is with great interest
that I am submitting this application requesting a financial support of USD$ 2,000 from the
IAPT Research Grant to cover travel and living expenses while visiting Dr. Roalson’s lab.
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