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Introduction 

 

 

  The dry diagonal vegetation formed by Chaco, Cerrado, and Caatinga (Hoorn et al. 2010) 

separates the two major Tropical Rainforests of the Neotropical region, Amazon and Atlantic Forest. 

However, periods of climatic instability during the Quaternary promoted several events of 

reconnections between these two biomes (Sobral-Souza et al. 2015, Ledo & Colli 2017). The 

connection between these vegetation types allowed the biotic interchange of several lineages (Ledo 

& Colli 2017, Antonelli et al. 2018), with these biomes working as both sources and sinks of these 

biotic lineages (Antonelli et al. 2018). The Amazon, in particular, functioned as one of the main 

sources of biodiversity among Neotropical biomes, as it provided lineages for all other biomes 

(Antonelli et al. 2018). 

Piptocarpha is a genus of the Asteraceae family with approximately 50 species, and with the 

two major centers of their diversity occurring in these two biomes (Volet et al. 2017, Pruski &Ortiz 

2017). Besides, there are no biogeographic studies tested about the genus. The primary hypothesis 

for Piptocarpha is presented by Smith & Coile (2007) from which the genus would have originated 

in the Peruvian Amazon River basin, and from there the genus would have during climatic periods in 

Pleistocene when a network of forests linked the Amazonian forests with the coastal southern 

Brazilian forests, southeastward migrations occurred. So, the genus is an optimal model for the study 

of the processes of reconnections and disjunctions of the Amazon and Atlantic Forest that leads to 

the great diversity of these biomes. 

To achieve this goal, a phylogeny of the genus is necessary, but molecular works with 

Piptocarpha or even the subtribe Piptocarphinae sampled a small amount of their diversity or were 

never made. The phylogenies proposed by Keeley et al (2007) and Loeuille et al. (2015) included 

only two or four species of the subtribe, respectively, with Loeuille phylogeny being the only one to 

sample Piptocarpha species. Also, the recent phylogenomic of the tribe Vernonieae from Siniscalchi 

et al. (2019) does not sample any Piptocarphinae species.  However, Siniscalchi et al (2019) argued 

that the subtribe and the genus are important to solve the relationships among the neotropical 

Vernonieae.  

Besides that, the genus presents a remarkable morphological variation, ranging from scandent 

shrubs to high trees habit, leaves opposite or alternates, lepidote or stellate trichomes on the leaves 

and a lot of variation in shape, number and arrangement of the heads. All Piptocarpha species share 

the presence of deciduous inner bracts of heads, sterile anther tails and 2-3 cells sweeping hairs with 

a rounded apex. However, the genus is generally misidentified in the herbaria because of the overlap 

of some characteristics and the destructions of heads due to the deciduous nature of the bracts. Also, 

despite having a review made by Smith (1984) and published by Smith & Coile (2007), recent 

taxonomic studies with Piptocarpha (Volet et al. 2017, Pruski and Ortiz 2017, Monge et al. 2018) 

described several new species, showing that the diversity and knowledge of the genus are still 

increasing.  

Hence, the project of the Ph.D. thesis underway by the proponent was designed aiming to 

deeply study the phylogeny of Piptocarpha and its relations to other genera of the subtribe with a 

biogeographic approach that helps to compose the general panorama of evolution and exchange of 

lineages between the two largest Tropical Rainforests of the Neotropical region 

 

 

 



Project objectives 

 

1) Propose a well-supported phylogeny with extensive sampling for Piptocarpha based on data of 

plastid (ndhF, rpl32-trnL, trnH-pbsa), and nuclear (ITS, ETS, LF1, PI, AP3) loci. Using Maximum 

Likelihood, and Bayesian analyses; 

2) Test the monophyly and the infrageneric classification of Piptocarpha (according to Smith & 

Coile, 2007); 

4) Infer divergence times of Piptocarpha using fossil and molecular calibration; 

5) Infer the ancestral areas of distribution and the processes (vicariance, dispersal, extinction) of the 

genus. 

 

Material and Methods 
 

1. Phylogenetic hypotheses 

 

Total genomic DNA is being extracted from leaves conserved in silica gel or herbarium 

specimens, using Dneasy Plant Mini Kit (Qiagen). These samples will be amplified using the nuclear 

and plastidial markers cited above. Maximum likelihood and Bayesian inference will be carried out 

for each partition and the concatenated dataset. 

 

2. Biogeographic hypotheses 

 

The divergence time of Piptocarpha will be inferred by Bayesian analysis using BEAST 

(Drummond and Rambaut 2007). Two fossils, one described for Cichorioideae (Tremetsberger et al. 

2013) and other for Vernonieae (Blackmore 1986) will be used as a calibration point, also the 

divergence time between Critoniopsis and Elephantopus, 15-5 Mya (Keeley et al. 2007) will be used 

as a secondary calibration point. 

Biogeographic analyses will be contextualized in a historical perspective, using divergence 

times of the BEAST analysis and ancestral areas. The distribution of Piptocarpha are being obtained 

by taxonomic treatments (Smith & Coile 2007, Grokoviski et al. 2009, Zugaib & Amorim 2014, Volet 

et al. 2017), and herbaria collection analyzed during the Ph.D. (CEPEC, ESA, G, HRCB, IAC, MBM, 

MBML, P, QCA, QCNE, RB, SP, SPF, SPSF, UEC, UPCB, VIES- acronyms according to Thiers, 

2020). After inferring the distribution data, the bioregions will be identified using Infomap Bioregions 

(Edler et al., 2016) and Morrone et al. (2014) the ancestral areas of Piptocarpha will be inferred using 

BioGeoBEARS (Matzke, 2013). 

 

Preliminarly Results 

 

About 40 species of the genus have been collected already through fieldwork in Brazil and 

visited herbaria cited above, including samples for molecular and future anatomical studies. 

Molecular studies are being carried out successfully. The amplification of markers (ITS, ETS, ndhF, 

rpl32-trnL, trnH-pbsa) and sequencing (ITS, ETS and rpl32-trnL) is already done. The amplification 

of the remaining markers (LFY, P1, AP3)  is being adjusted. The first analyzes of the sequenced 

markers show that Piptocapha emerged as a mophyletic group strongly supported with high values 

of posterior probability and bootstrap, but only in the analysis of nuclear markers the ingrafeneric 

classification proposed by Smith & Coile (2007) is supported. 

 

Budget justification 

 

 In 2019 the current Brazilian government led by President Jair Bolsonaro cut thousands of 

scholarships and millions of dollars for research, reducing the budget of the main funding agencies 

of Brazil (Angelo 2019, Andrade 2019). This situation, which is already bad, may worsen in the 



coming years and threatens to interrupt thousands of researchs of Brazilian graduate students (Angelo 

2019). So, the IAPT grant will be fundamental to sequencing of the nuclear markers and finish the 

Piptocarpha phylogeny. 
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