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Introduction 

What do make mountains so rich in biodiversity? Due to the arrangement of complex and heterogeneous 

environments they have offered through a geological time scale, they act as enhancers for speciation1. 

Although they display the common pattern of bearing high biodiversity, there are many underlying 

evolutionary processes causing this high species richness, and they play important roles in driving 

biogeographic patterns1. In the tropics, these processes may be more nuanced and complex, resulting in 

the richest mountain flora in the world in the Andean mountains of western South America1–4. The top of 

these mountains hold the geologically youngest ecosystems within this region, ranging from 2 to 4 

million years old when the Andean uplift left place to the origin of such biodiversity5. These ecosystems, 

known as paramo, jalca and puna from north to south, have an island-like distribution on the peak of the 

mountains and are globally the richest place for narrowly endemic species3,4. In addition to a large spatial 

scale, there is temporal variation: these mountains are youngest northwards6. This complex area has been 

the stage for one of the fastest plant radiations, where emerging island-like environments promoted 

diversification during the last 2 million years, sometimes, remarkably, with no known key innovations5.  

Within the highly diverse Melastomataceae family, the Andean genus Brachyotum stands out as an 

exceptional group. Predominantly occurring above timberline in paramo, jalca, and puna, it has 

pendulous, tubular flowers that produce nectar and are mainly pollinated by hummingbirds—a rare 

arrangement of characters for this family. Recent phylogenetic studies describe this clade as sister to the 

newly recognized Chaetogastra, a clade with open, nectarless flowers that are pollinated by bees, and 

which occur at middle-elevation forests. Besides floral characters, Brachyotum also tends to have shrubby 

members which bear small leaves densely covered by thick hairs on the adaxial side, maybe correlated to 

the high elevation environment with cold temperatures and high levels of UV exposure. Together, these 

traits, singularly or together, may act as potential innovative traits correlated to the radiation of the group. 

Since Brachyotum diverged from Chaetogastra and colonized high-elevation grasslands, it is thought that 

the Andean uplift played a key role into its radiation, but the extension of its influence, the importance of 

the mentioned traits, and the underlying evolutionary processes remain unclear. 

Previous phylogenetic analyses found uncertain limits between Chaetogastra and Brachyotum, with their 

relationships being poorly supported and rendering the former as paraphyletic7. On top of that, the last 

revision of this group (in which many taxonomic problems were highlighted) dates to 19538, new species 

have been described after that9–11, and ranges extensions have been reported12. 

Objectives 

The main objective of this proposal is to describe the role of the Andean orogeny in the radiation of 

Brachyotum. For achieving this aim, I plan to (1) to describe the evolutionary relationships between the 

members of Brachyotum; (2) to test whether the Andean uplift promoted the radiation of this group; (3) to 

test the relative importance of potential innovative traits into the diversification of this group. 

Materials and methods 

To describe the evolutionary relationships inside Brachyotum, I will include all the members of this 

group. For this, I will conduct fieldwork to collect samples throughout the distribution range of this 

groups, including Colombia, Ecuador and Peru. I will give special emphasis to areas with the highest 

number of species, such as the area between southern Ecuador and northern Peru8,12. Based on my 

previous experience with the genus, I will also provide careful attention to putatively hybrid specimens, 

which have also been recorded, especially in Peru11 where they are particularly common, as well as to 

narrowly endemic species, such as B. nutans, which I have previously reported occurring 130 km away 
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from its previous understood limital distribution13. This is either a case of disjunct distribution or potential 

new species. I will also make detailed revision from herbarium specimens to collect tissues from them. 

Herbaria both in the US and Andean countries (including Colombia, Ecuador, Peru, Bolivia and 

Argentina) will act as important sources of both tissue samples, morphological variation, and 

geographical distribution for this project. In all the cases, species from the Chaetogastra clade7 will be 

included as outgroups. 

For the reconstruction of the evolutionary history, I will include genomic data extracted by using next-

generation sequencing through ddRAD-seq. I will elaborate the phylogenetic trees considering all the 

information obtained from the sequences, and I will further provide necessary statistical support for the 

model by using Bayesian estimations, such as that implement in SNAPP14. Once I have built the tree, I 

will test the relative influence of the Andean orogeny, as well as the influence of the potential innovative 

traits (such as the evolution of nectar production) and their evolution. For this, I will use the BiSSE 

method (Binary state speciation and extinction)15 to correlate their occurrence with diversification rates, 

especially in rich clades, such as the clade that I hypothesize can form with the species between south 

Ecuador and northern Peru. In addition, in cases where there are polytomies between the hypothesized 

hybrid species, as may be expected if there is substantial conflicting phylogenetic signal in my loci, the 

ABBA/BABA test and the D statistics16 will be used to assess admixture. 

Dissemination, community building and outreach 

Since this project is part of my PhD dissertation, I plan to have different phases of dissemination of the 

results. Before and during the fieldwork phase, I will be working in collaboration with botanists from the 

visited countries, especially from my native Peru, where I have already built a collaboration network. 

With the scientific community in every institution I collaborate, I intend to share both my hypothesis and 

the first outcomes from the field. I am also eager to get local people involved in the fieldwork to show 

them the importance of the biodiversity they share they lives with. 

During every step involved in the reconstruction and modelling of the evolutionary history of 

Brachyotum, I will be sharing my findings in scientific conferences, such as Botany and Evolution, as 

well as national congresses in Andean countries. With further work, I will also publish in peer-review 

journals, such as Systematic Botany, Systematic Biology, Journal of Biogeography, Taxon or Phytotaxa, 

covering both the macroevolutionary aspects of my research, as well as new records or potential 

nomenclatural changes. In the end, the data collected and generated in this project will be uploaded to 

databases; for example, I will upload the information related to herbarium specimens to the GBIF portal, 

as well as all the information regarding the genomic data to the Small Reads Archive. 

Additional activities include the elaboration of slides to show the diversity of this charismatic plant group 

and to share with both the scientific community and conservation/ecotourist efforts in Andean countries. 

Further, in my home herbarium, the Shirley C. Tucker herbarium at LSU, I will also display my findings, 

through the different phases of my research, including a public display case. In general, I will include the 

attractive appealing of the flowers to explain the importance of biotic and abiotic interactions in the 

evolution of plants, as well as the importance of scientific collections for studies related to evolution. 
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