
IAPT RESEARCH GRANT APPLICATION 

 

General Information 

- Applicant’s name: Natalia Ruiz-Vargas 

- Email address: nruizv2@uic.edu 

- Highest academic degree: MSc in Biological Sciences 

- Year this degree obtained: Candidacy obtained December 2019 

- Institution: University of Illinois at Chicago (UIC) 

- Employment status: Teaching Assistant at UIC 

- Address: 644 W. Surf Street Apartment 404. Chicago, Illinois. 60657 

- Country: United States 

 

Project Details 

 

Title of proposed project: Species delimitation of Pitcairnia (Bromeliaceae) in 

Hispaniola 

 

Summary of the project: 

 

Pitcairnia (Bromeliaceae) has five or six species in Hispaniola. Current species 

boundaries, however, make no sense in terms of geographic distribution, habitat, and 

phylogenetic groupings. My goal is to propose a more accurate classification based on 

molecular, morphological, and environmental data. 

 

Total amount requested: $ 2,000  

 

The money from this grant will be used to cover the expenses related field work: 

traveling to the Dominican Republic and Haiti and hiring a local guide in Haiti. I have 

resources available in my lab for DNA extraction and I successfully obtained a US$ 

3,500 grant from my university that will largely cover the cost of sequencing.  

 

Project Description 

 

Introduction 

 

Bromeliaceae is a large neotropical family of flowering plants of economic 

importance; pineapple (Annanas comosus) is a major food crop and air plants 

(Tillandsia sp.), among others, are popular ornamentals. In the Caribbean, Bromeliaceae 

is mostly represented by the Tillandsioideae subfamily, and little endemism is reported. 

However, there are two genera with high Caribbean endemism: Pitcairnia 

(Pitcairnioideae) and Wittmackia (Bromelioideae). The Caribbean species of these 

genera all occur exclusively in the region, and most are endemic to a single island. This 

project focuses on the Pitcairnia species of Hispaniola.  

 

Hispaniola has the highest diversity among the islands with five described 

species (P. domingensis, P. elizabethae, P. jimenezii, P. fuertesii and P. samuelsonii), 

and a possible sixth (P. arizajuliae) that remains unpublished. However, at least two 

lines of evidence suggest that the current species delimitation might be flawed. 1) First, 

the geographic distribution and occupied habitat of some species don’t make sense. For 

example: P. domingensis has four known populations recorded from herbarium 
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specimens. Three are in the rainy northeast side of the island, with two growing on cliffs 

directly facing the ocean. The fourth population is towards the centre of the island in a 

dry forest, at the base of the Sierra de Neiba mountain range. These two groups of 

populations occupy very different habitats and are geographically separated by 

important physical barriers. If these were to belong to the same species, one might 

expect the species to be widely distributed rather than strictly limited. Pitcairnia 

arizajuliae and P. jimenezii are two other examples of localized disjunct distributions 

where the populations occupy different habitats. 2) In addition, a preliminary pattern of 

phylogenetic relationships does not support the species as they are named. For example, 

Schubert (6) inferred a chloroplast DNA-based phylogeny of Pitcairnia which included 

a few samples from three species from Hispaniola: P. domingensis, P. fuertesii, and P. 

jimenezii. The tree suggests that P. domingensis is paraphyletic.  

 

 Schubert’s work is the only published molecular phylogeny for Pitcairnia and it 

highlights groups within the genus that require more work. Although the work described 

above is focused only on the species of Hispaniola, my dissertation research will 

include the entire domingensis clade within Pitcairnia, which includes all known 

species from the insular Caribbean, plus others in Central America and northern South 

America. I will collect data for analyses of the phylogenetic relationships, 

biogeography, and taxonomy of this clade. 

  

The objective of this project is to determine how many species of Pitcairnia are 

present in Hispaniola. Correct species delimitation has important practical implications 

for ecological and evolutionary studies, and conservation. However, there is no 

consensus on how to define species and what the best approach to delimiting them is. I 

subscribe to the view that species are path dependent entities, where the species origin is 

an important but insufficient aspect of its identity (2). I will follow a multi-evidence 

approach, looking into molecular, morphological, and environmental data.  

 

Materials and Methods 

 

 Material for the analysis will come from field sampling conducted during the 

Summer of 2020 in the Dominican Republic and Haiti, and from sampling and 

examination of herbarium specimens from the National Botanical Garden of Santo 

Domingo (JBSD) and the National Museum of Natural History in the United States 

(US), which has the largest collection of specimens from the West Indies. When 

collecting, populations of the same species that are separated by large distances or 

important physical barriers will be sampled as if they are separate species. I will collect 

both leaf tissue for DNA extraction and herbarium specimens from each population. 

Herbarium sheets will be deposited in the JBSD and a duplicate will be sent to the Field 

Museum of Natural History Herbarium (F), where I have access to the collection. 

 

I will use three lines of evidence to clarify species boundaries: 

 

- Molecular: I will follow a CTAB (Cetyl Trimethylammonium Bromide) protocol for 

DNA extraction. I will use the Target Sequence Capture method to collect DNA 

sequence data, using a universal probe set designed for flowering plants (4). 

Sequencing will be done on an Illumina MiniSeq at the University of Illinois at 

Chicago. I will use a Bayesian framework to infer candidate species (1). 

 



- Morphological: A subset of the macro- and micro-morphological characters used by 

Pereira Saraiva et al. (5) will be measured. I will use Principal Components Analysis 

(PCA) and Cluster Analysis to identify groups based on morphological similarity.  

 

- Environmental: I will use MaxEnt to predict the distribution of the candidate species 

generated by the molecular and morphological analysis. MaxEnt is a presence data 

only software and has been shown to outperform other models when few records 

exist (3). I will use a subset of the 19 Bioclim environmental layers from WorldClim 

(https://www.worldclim.org/bioclim), after eliminating correlated variables for the 

study area. With Schoener’s D and Moran’s I, I will test for niche overlap between 

the candidate species.  

 

With correct species delimitations, we can ask questions about speciation, 

population genetics and phylogeography, as well as propose appropriate conservation 

guidelines for these, mostly, endangered species. 
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