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Abstract

We aim to use a robust and widely-sampled phylogeny, and quantitative methods to assess the relationships
between diversification dynamics and trait evolution in the tribe Sauvagesieae (Ochnaceae), attempting to
contribute to an integrative understanding of the evolutionary mechanisms that have configured the flora in
biodiversity hotspots of South America.

Introduction

The tribe Sauvagesieae (Ochnaceae) is a predominantly Neotropical group comprising ca. 85 species and 16
genera. The highest richness in the Neotropics is found in the northernmost Andean mountains, the Brazilian
Espinhaço Range, and the Amazon-Guyana shield, some of these areas considered biodiversity hotspots
and centers of endemism (Myers et al., 2000). Several studies have been developed concerning the floristic
composition and phytogeographical relationships among these areas, but the understanding of the correlation
between trait evolution, geological–environmental changes and diversification dynamics across lineages, are
still incipient (but see Alcantara, Ree, & Mello-Silva, 2018).

Recent phylogenetic studies using nuclear and plastid molecular markers recovered two main lineages within
the tribe Sauvagesieae, the Cespedesia clade mainly Andean, and other containing the highly diverse genus
Sauvagesia, distributed over the Espinhaço Range and the Guyana Highlands (Schneider et al., 2014; Reinales
& Parra-O., 2020). Although most relationships at generic level have strong support, the phylogenetic
placement of some genera within the tribe (e.g. Blastemanthus) remains unclear given the incongruence
among existing topologies (Amaral, 1991; Schneider et al., 2014; Reinales & Parra-O., 2020), probably due
to the low number of informative characters in the matrices available, as well as the lack of an extensive
sampling in some genera such as Tyleria and Sauvagesia. Thus, the richness and endemism rates of the tribe
Sauvagesieae in highland regions of South America, make the tribe a good model for testing hypotheses of
the recent radiation of montane floras, and the biotic or abiotic factors that explain the unbalanced species
richness among lineages and across geographical distribution.

Currently, phylogenomic approaches like targeted sequencing using the 353-Angiosperm kit, designated from
the species level to higher-order groups (Johnson et al., 2018) allow to have a more completely-sampled
and robustly-inferred phylogenies, because they retrieve hundreds of genes successfully, using both silica
gel-dried and herbarium specimens. Consequently, this technique promises to unleash the potential of vast
historical collections (Brewer et al., 2019), and are “appealing in the context of the increasing challenges
of securing financial and human resources for fieldwork” (Siniscalchi et al., 2019, p. 2). Indeed, to obtain
large and resolved phylogenetic hypotheses with an explicit temporal context is a key step in the modern
studies, given that allow assessing the correlation between morphological evolution, geographical distribution
and diversification dynamics, in order to contribute to an integrative understanding of macroevolutionary
patterns of the Neotropical biotas.

It is noteworthy that the development of cutting-edge studies on the Neotropical biota is still being a challenge.
Although the number of scientists and research institutions have increased in recent years, the investment in
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basic scientific research (e.g. taxonomy, systematics) is getting smaller (Ciocca & Delgado, 2017), overlooking
the fact that some Neotropical biomes (e.g. the Brazilian Cerrado) are considered hotspots of diversity
(Myers et al., 2000), and International Biosphere Reserves (https://whc.unesco.org/en/list/). Some of the
main factors affecting the scientific productivity in Latin American institutions are the limited access to grant
opportunities, the high cost of reagents, and inadequate technical support (Ciocca & Delgado, 2017), as well
as the high cost of fieldwork. In this context, the IAPT Research Grant represents an incentive for us, PhD
students in developing countries trying to develop high impact research projects.

Goals

This project aims to infer the phylogenetic relationships within the tribe Sauvagesieae based on species-rich
sampling and genome-scale approach, in order to characterize the diversification (speciation and extinction
rates) dynamics across lineages of Sauvagesieae. In this phylogenetic context, we aim to test hypotheses
about the correlation between the evolution of some morphological traits with the shifts in the diversification
rates among the tribe, focusing on the species-rich genus Sauvagesia.

The main purpose of the funds granted by the IAPT research grant is to enable a visit to the United
States National Herbarium (US) at the Smithsonian Institution (Washington D.C. - US), in order to score
morphological data for the species included in the Sauvagesieae phylogenetic tree; these data will be used
in the analyses of association between diversification rates and trait evolution. The US is one of the most
important collections of Neotropical flora in the world. For the tribe Sauvagesieae, the US collection harbors
ca. 1200 specimens (including ca. 52 type specimens) representing 15 of the 16 genera of the tribe and
including the African genera Schuurmansia, Schuurmansiella and Euthemis, that are missing in South
American herbaria. Among other activities, I would like to explore the outstanding displays at Smithsonian
National Museum of Natural History, as well as to interact with the research staff, aiming at building a
collaborative network. I also intend to engage in different interdisciplinary activities offered by the staff
members of the department of Botany.

Methods

Given the amount of available material, I will focus on observing, describing and codifying some morphological
traits at species level, with 3-5 replicates each (depending on availability). These traits included growth
habit, presence of glandular structures, type of fruit, and type and shape of seeds, all of which seem to have
important roles (i.e. possibly key innovations) in the diversification dynamics across Ochnaceae lineages
(Schneider et al., 2014; Reinales & Parra-O., 2020). Several of these traits cannot be properly scored by
looking at digital collections, and carefully analysis under a stereo microscope is required. Whenever possible,
some samples will be obtained for anatomical studies of floral symmetry, given that the pattern of symmetry
evolution in the tribe (Schneider et al., 2014) seems to suggest that reversion to actinomorphic flowers is
independent of pollination, but prompted the diversification, especially in the genus Sauvagesia.

Additionally, I will request permission for use some specimens for DNA extractions following Brewer et
al. (2019) and Rabeler et al. (2019). The US collection has specimens of very difficult to access genera
such as African Schuurmansia, Schuurmansiella and Euthemis, as well as Tyleria, distributed only in the
Amazon-Guyana shield.

Other financial sources

Currently I have a student stipend of US$500 for the Brazilian research council - CAPES No.
88887.360628/2019-00, which I plan to use for paying part of the accommodation.
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Budget

Item Description Value
Airfare (tickets) Round trip São Paulo (GRU) - Washington D.C. (DCA) US$1200
Lodging Tentative date: July 24 - August 22 US$800
Total requested
from IAPT

US$2000
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