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Project Details  
 
Title of proposed project: Systematics and Biogeography of the Subtribe Ditaxinae 
(Euphorbiaceae) 
 
Ditaxinae is composed of five genera and 130 species, with greater Neotropical diversity. 
Recent molecular studies have demonstrated that Ditaxinae forms an artificial group; 
however the sampling is insufficient to obtain conclusive results. In this way, the origin and 
biogeographic history also remain misunderstood until the present. 
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Introduction- Ditaxinae is a subtribe of Euphorbiaceae that was described by Grisebach 
(1859), and at that time composed by the genera Argythamnia, Caperonia and Ditaxis. 
Webster (1975, 2014) reorganized the classification of Euphorbiaceae, adding Chiropetalum 
and Philyra to Ditaxinae, circumscribed now with five genera and ca. 130 species (APG IV 
2016). This circumscription of Ditaxinae has been shown to be artificial (paraphiletic) 
according to phylogenetic analyses, however the sampling is insufficient to obtain 
conclusive results. Argythamnia, Chiropetalum and Ditaxis present inconsistent 
delimitations that were questioned by many researchers since the middle of 1830. However, 
until now there is no consensus on these delimitations amongst taxonomists. No studies 
investigating the monophyly of Ditaxinae and the phylogenetic relationships within the 
subtribe were carried out. The great diversity of Ditaxinae is found in Central America, 
Brazil and Argentina (group with few studies in this country) (Ingram 1980). Although there 
is a great diversity of taxa in Argentina, the sampling in this country is very scarce in 
herbaria, and very unrepresentative in molecular studies, which is of extreme importance to 
understand the phylogenetic relationships between the taxa, as well as to reconstruct the 
biogeographic history. Chiropetalum patagonicum (Speg.) O'Donell & Lourteig, for 
example, considered a morphologically intermediate species between Chiropetalum and 
Argythamnia has never been sampled in a molecular phylogenetic study.  
The genera of Ditaxinae present a great variation in the distribution pattern and in the 
environments where they occur. Caperonia species for example, are restricted to flooded 
environments, Chiropetalum occurs from desert to ombrophilous forests. Already 
Argythamnia, Ditaxis, and Philyra present an expressive diversity of species restricted to 
Seasonally Dry Tropical Forests (SDTF), with most species’ endemics of limestone soils. A 
striking feature of this group is micro-endemism, and this helps a lot of the group's 
biogeographic understanding in view of a wide sampling of species. In addition to the 
evolutionary and biogeographic understanding of the group, this study can contribute to the 
understanding of the history of Neotropical flora. 
 
Material and methods- Consultations and/or requests for loans from national and foreign 
herbaria are being carried out. Digital images of the specimens are being carried analyzed in 
on-line databases, including indeterminate specimens. Information on occurrence in the 
phytogeographical domains, flowering times, fruiting and geographical distribution are 
being carried obtained both in the collections examined and in the literature. Through field 
collections, analysis of herbarium collections, and partnership with researchers, all regions 
of Latin America have representative sampling, except in Argentina. In this way, field 
collections and review of herbariums will be prioritized in Argentina, region of high 
diversity of species, however, little sampled in both morphological and molecular analyzes. 
Initially, the collections of the BAA, COFC, CORD, CTES, and SI (Acronyms according to 
Thiers (2019) constantly updated) herbariums will be studied and, simultaneously, field 
collections will be carried out in the surroundings. When specimens collected in the past two 
decades are found to be in good condition, leaf samples will be requested from the curators 
of the respective herbariums. During field collections, the specimens will be documented in 
with photographs, description of habitats, habits and morphological specificities. The 
collections will be georeferenced and the collected material herborized and deposited at the 
Herbarium RB, with duplicates sent to BAA, CORD, CTES, MEXU, and US Herbaria. 
DNA extraction will be carried out from samples of young leaves collected in the field and / 
or samples taken from specimens deposited in herbarium collection. For amplification of the 
regions of interest, the plastid molecular markers trnL-F and matK-trnK and the nuclear ITS 
will be used. PCR reactions will be performed according to Cervantes et al. (2016), and 
adjusted according to the specificity of primers and amplified regions. The purification and 
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the sequencing of the samples will be carried out by the company Macrogen (South Korea) 
in the forward and reverse directions. The DNA sequences will be analyzed under the 
criterion of maximum likelihood, and Bayesian analyses. For the biogeographic analysis it 
will be used geographic distribution maps, as well as the phylogram with well resolved 
topology of the taxa sampled. The phylogeny will be dated with criteria of relaxed molecular 
clock, using the estimated age of fossil according to Cervantes et al. (2016). Biogeographic 
events and ancestral distribution areas will be reconstructed using S-DIVA. To delimit the 
areas of endemism for the S-Diva we will use the VIP (Vicariance Inference Program). In 
order to understand the correlation of the distribution of Argythamnia and Ditaxis with 
SDTFs and limestone, we will use the mapping of Särkinen et al. (2011) and the soil map 
available at SoilGrid (https://soilgrids.org) respectively. 
 
Objectives 
General objective 
Carry out the molecular phylogenetic analysis of the subtribe Ditaxinae (sensu Webster) and 
increase the knowledge on the relationships between the genera and the species studied, and 
reconstruct the biogeography of the circumscribed monophyletic Ditaxinae. 
 
Specific objectives 
-Test the monophyly of Ditaxinae, and analyze the relationships between the taxa, including 
species not analyzed in phylogenetic studies and new samples for other species; 
-Infer the biogeographic history of Ditaxinae circumscribed and monophyletic; 
-Recognize morphological characters of diagnostic value for the clades found; 
 
Relevant information 
This study will enable important interactions with herbaria curators and Euphorbiaceae 
specialists, as well as providing new records from different herbaria in Latin America, 
including mainly endemic and/or under-represented species from these collections. These 
samples collected in the field will be used in a doctoral partnership to be carried out in Spain 
with Ricarda Rina in the second half of 2020. The trip to review the herbarium and collect 
material in the field will take place in the second half of June and the period for all activities 
will be 20 days. 
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