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Introduction 

 The Philippines is considered a megabiodiversity hotspot for its exceptionally high 

concentration of endemic species which are threatened by accelerated rates of habitat loss (Myers 

et al., 2000). It is estimated that about 50% of its total biodiversity can only be found in the country. 

This estimate was founded predominantly upon zoological data that emphasized the importance of 

the Philippine archipelago as a model system for understanding evolutionary processes of 

diversification (Heaney, 2007). In terms of botanical data, a full account of Philippine floral 

diversity was attempted by Merrill in his monumental work of 1923, “An Enumeration of 

Philippine Flowering Plants”. Almost a century later, an update of this work is still needed. 

Progress had been made on selected angiosperm families (e.g., Ericaceae, Begoniaceae, 

Rubiaceae, and Rafflesiaceae), but efforts to explore others should be undertaken to fully 

understand the breadth of Philippine biodiversity.  

 In recent years, interest in the study of the plant family Gesneriaceae has increased. These 

studies provided better support for the classification within the family (e.g., Middleton et al., 2013; 

Puglisi et al., 2016), estimated patterns of diversity (e.g., Atkins & Cronk, 2001; Roalson et al., 

2008, Atkins et al., 2019), elucidated the nature of plant interactions (Clark & Zimmer, 2003), 

evaluated the use of different molecular approaches to tackle rapid radiations (Pillon et al., 2013), 

and identified members vulnerable to extinction brought about by anthropogenic factors (Puglisi 

& Middleton, 2017). Members of the family are ideal subjects to provide answers to important 

biological questions because of the extent of their morphological variation and their highly specific 

ecologies. However, Philippine species are greatly under-represented in these studies despite their 

innate high diversity. The only studies that directly studied Philippine members of the plant family 

were conducted by Merrill (1923), Atkins & Cronk (2001) and Atkins et al. (2001), but emphasized 

that a wider sampling was necessary to provide more conclusive results. 

This study is proposed to fill those knowledge gaps and to provide information regarding 

the current status of Philippine Gesneriaceae by conducting systematic research on Philippine 

Cyrtandra. Cyrtandra is the largest genus in Gesneriaceae with over 800 species (Atkins et al., 

2013). Difficulties have been encountered in the treatments of this genus because of the high 

number of poorly known and undescribed species. To address this, Clark et al. (2013) 

recommended that regional revisions following a phylogenetically-informed taxonomy must be 

undertaken to address problems in alpha taxonomy and contribute to the future worldwide revision 

of Cyrtandra. In the Philippines, members of the genus Cyrtandra play an important role for the 

country’s biodiversity. In terms of species number, the Philippines ranks second with 

approximately 104 species of which 100 are endemic to the country (Atkins et al., 2013). A great 

number of these species are restricted to a specific region and even restricted to a single island. 

Studying Philippine Cyrtandra will provide a stimulus for further research on the diverse 

Gesneriaceae family. Additionally, understanding the systematics of Philippine Cyrtandra will 

allow the understanding of biological evolution in relation to island dynamics, promote the 

identification of vulnerable sites for promulgation of conservation laws, and will contribute to the 

growing knowledge of the rich Philippine biodiversity.       

 



Objectives of the Study 

Cyrtandra J.R. & G.Forst. is the largest genus (ca. 800 spp.) of the family Gesneriaceae. 

The Philippines ranks second in terms of Cyrtandra biodiversity, making the genus an ideal taxon 

for systematic work in the country. The proposed study aims to conduct systematic research on 

Philippine Cyrtandra, involving taxonomic, phylogenetic, and biogeographic analyses. 

 Specifically, the proposed study aims to: 

(1) Conduct a taxonomic revision of Philippine Cyrtandra following a phylogenetically-

informed scheme proposed by Atkins et al. (2013); 

(2) Utilize molecular phylogenetic analyses to resolve evolutionary species relationships 

and to examine the rich assembly of Philippine Cyrtandra; and, 

(3) Perform analyses of biogeography and evolutionary dynamics (diversification rates; 

test for key innovations, key opportunities; niche evolution) to elucidate patterns and 

processes of diversification in Philippine Cyrtandra.  

 

Methodology 

 This study will follow the scheme proposed by Atkins et al. (2013) for dealing with large 

genera like Cyrtandra. The scheme follows a phylogenetically-informed approach to taxonomic 

revisions which involves a comprehensive sampling of species and the construction of a phylogeny 

which serves as a tool to identify monophyletic clades supported by salient morphological features. 

This will serve as a framework wherein undescribed taxa can easily be identified, characterized 

and described by streamlining the selection of closely related species. 

 

A. Taxon Sampling 

This work will be based on the examination of herbarium specimens and on field 

observation of all species of Philippine Cyrtandra. Specimens from different herbaria (e.g. K, L, 

NY, US, E, SING, CAHUP, PNH) will be loaned, examined and annotated during the study. 

Fieldwork will be conducted at different locations in the Philippines with reference to the recorded 

collections of Cyrtandra. Fieldwork will be in coordination with the Center for Biodiversity 

Research and Extension in Mindanao to conduct fieldwork in less sampled areas of the country. 

 

B. Morphological Study 

Morphological analysis will adapt the scheme utilized by Bramley & Cronk (2003) for the 

genus Cyrtandra. Results of the analysis will be incorporated in an updated identification key for 

Philippine Cyrtandra.  

 

C. Phylogenetic Analyses 

Total genomic DNA will be extracted from silica gel‐dried leaf tissue. The gene regions 

ITS, matK, trnL-F, psbA-trnH and rpl32-trnL will be utilized to reconstruct the phylogeny of 

Philippine Cyrtandra following Atkins et al. (2019). New sequences will be submitted to 

GenBank. Sequences will be edited and aligned using Geneious, and alignments be adjusted 

manually whenever needed. To reconstruct the phylogeny of Philippine Cyrtandra, Maximum 

Parsimony (MP), Maximum Likelihood (ML), and Bayesian Inference (BI) analyses will be 

performed on the combined nuclear and plastid dataset. Analyses will follow Atkins et al. (2019). 
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