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Abstract  

This dissertation explores the systematics of Philippine Cyrtandra through 

taxonomic, phylogenetic, and biogeographic analyses. Here, an updated and 

authoritative checklist of Philippine Cyrtandra, which has been wanting for 

exactly 100 years, is provided wherein species boundaries and typification are 

clarified to aid in the identification of species. New taxa are here described, and 

it is emphasized that continued field work is necessary to properly document 

and promote the conservation of species. The most well-sampled phylogeny of 

the genus, covering its entire geographic range, is here reconstructed, and was 

then used for biogeographic analysis. It is shown that biogeographic lines of the 

Indo-Australian Archipelago (IAA) are highly permeable for plant taxa and that 

diversification dynamics of a highly successful plant insular taxon are consistent 

with the general dynamic theory of oceanic island biogeography.     
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Abstract 

 
Systematics is the foundational field of biology wherein it aims to describe and 

understand the diversity of life. Its importance cannot be disregarded since systematics 

provides us tools to infer relationships among living organisms and we utilize this 

information to improve our quality of living, protect the environment, understand the 

past, and simply appreciate the variation and diversity of the natural world. Systematics 

is composed of three branches, namely taxonomy, phylogenetics, and biogeography. In 

this dissertation, I explore the systematics of the Philippine members of the largest 

genus in the family Gesneriaceae, Cyrtandra. 

 

Cyrtandra is a genus of almost 800 species of herbs, shrubs, vines, and small trees and 

it has the widest distributional range in the family Gesneriaceae starting from the Indo-

Australian Archipelago extending farther eastwards to the Pacific. Its presence in 

biodiversity hotspots and its high species number make it an excellent model group for 

studying biogeography, speciation, diversification, and conservation prioritization. Its 

utility as a model group, however, is hampered because of the few systematists actively 

working on the genus. Recent works have fortunately acted as stimuli to finally pick up 

the pace in understanding the diversity and biology of this genus. I aim to contribute to 

this slowly increasing knowledge with this dissertation wherein I conduct taxonomic, 

phylogenetic, and biogeographic research on Philippine members. This dissertation is 

divided into five chapters and the first and last chapters provide a general introduction 

and conclusion, respectively.  

 

In Chapter 2, I report taxonomic novelties in Philippine Cyrtandra. First, I propose new 

names to two homonyms in the Philippine flora, C. coriaceifolia for C. humilis in 

reference to its coriaceous leaves and C. bacanii for C. umbellata to honor the collector 

of the type specimen, E.S. Bacani. I describe Cyrtandra argentii as a new endemic 
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species and named after G. Argent. This is a distinct endemic recognized by its 

pendulous compound cymose inflorescences with 10–15 flowers. Lastly, I describe C. 

villosissima var. flavovirens as a new color variety of C. villosissima named for its pale 

yellow to yellow-green corollas. I provide diagnoses, descriptions, images, line 

drawings, keys, and IUCN categories for the novel taxa.  

 

In Chapter 3, I present a taxonomic synopsis of Philippine Cyrtandra (Gesneriaceae). 

This is the first update, after 100 years, of Merrill’s 1923 enumeration of flowering 

plants. I recognize 98 species of Cyrtandra for the Philippine flora. I validate a species 

name that was previously described without a Latin diagnosis (C. peninsula), 

synonymize three names (C. quisumbingii and C. quisumbingii var. minor are in 

synonymy under C. hypochrysoides while C. florulenta is in synonymy under C. incisa), 

and propose two new names (C. edanoi for C. pallida, and C. siporensis for C. 

chiritoides). Taxonomic notes follow every species and correct typification to ensure 

stability of the names and aid in the identification of species. I also provide a look-up 

table to facilitate referencing of currently accepted names in Philippine Cyrtandra. 

 

In Chapter 4, I perform phylogenetic and biogeographic analyses across the entire 

distributional range of Cyrtandra with increased sampling of Philippine members to 

fill-in sampling gaps. In the phylogenetic analysis, I show that there is little geographic 

structuring in Southeast Asian members indicating that biogeographic lines are highly 

permeable for plant taxa, as has been shown in others. In the biogeographic analysis, I 

test whether patterns and diversification dynamics in Cyrtandra are consistent with the 

general dynamic theory of oceanic island biogeography (GDT) by performing a dated-

tree analysis, followed ancestral range estimation via BioGeoBeaRS, and then 

diversification rate analysis using BAMM. I show that oceanic islands, specifically 

Wallacea, are important sources of dispersing lineages for Cyrtandra. GDT views 

oceanic islands mainly as sinks for dispersing lineages. The relatively high contribution 

of Wallacea is attributed to its central location along the distributional range of 

Cyrtandra and its complex geological history selecting for increased dispersibility. I 

show that diversification dynamics in Cyrtandra follow predictions of adaptive 

radiation, which is the dominant process on oceanic islands as predicted by the GDT. 

Diversification dynamics of Cyrtandra in the Southeast Asian grade show early bursts 

in diversification rates followed by a plateau which is consistent with adaptive radiation. 

ABSTRACT 
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No signals of diversity-dependent diversification are detected, and this is attributed to 

Southeast Asian cyrtandras occupying various niche spaces as evident by its wide 

morphological range, particularly in habit and floral characters. The clade containing 

mostly Pacific members, which arrived at the early stages of the ontogeny of the Pacific 

islands, show diversification dynamics predicted by the Island Immaturity Speciation 

Pulse (IISP) model and their morphological range is controlled by the least action effect 

favouring woodiness and fleshy fruits.  

 

In this dissertation, I provide novel insights into the systematics of Cyrtandra by putting 

focus on Philippine members. Also, I provide new information that aims to contribute 

to the standardization of a predictive classification system for the genus. Additionally, 

this provides a first step towards a framework for investigating diversification dynamics 

as predicted by the GDT in highly successful insular taxa. 
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Zusammenfassung 

 
Systematik ist das grundlegende Fachgebiet der Biologie, dessen Ziel es ist, die Vielfalt 

des Lebens zu beschreiben und zu verstehen. Ihre Bedeutung kann nicht außer Acht 

gelassen werden, da uns die Systematik Werkzeuge lieferte, um auf 

Verwandtschaftsbeziehungen zwischen lebenden Organismen zu schließen, und wir 

diese Informationen genutzt haben, um unsere Lebensqualität zu verbessern, die 

Umwelt zu schützen, die Vergangenheit zu verstehen und die Vielfalt der natürlichen 

Welt wertzuschätzen. Systematik unterteilt sich in drei Fachrichtungen, nämlich 

Taxonomie, Phylogenie und Biogeographie. In dieser Dissertation habe ich die 

Systematik der philippinischen Angehörigen der größten Gattung der Familie 

Gesneriaceae, Cyrtandra, untersucht. 

 

Cyrtandra ist eine Gattung mit fast 800 Arten von krautigen Pflanzen, Sträuchern, 

kletternden Pflanzen und kleinen Bäumen und hat das größte Verbreitungsgebiet 

innerhalb der Familie der Gesneriaceae, dass sich vom Indo-Australischen Archipel bis 

zum Pazifik erstreckt. Ihr Vorkommen in Biodiversitätshotspots und ihre hohe 

Artenzahl machen sie zu einer ausgezeichneten Modellgruppe für die Untersuchung von 

Biogeografie, Artbildung, Diversifizierung und Prioritätensetzung bei der Erhaltung. 

Ihr Nutzen als Modellgruppe wird jedoch dadurch behindert, dass nur wenige 

Systematiker/innen aktiv an der Gattung arbeiten. Jüngste Arbeiten haben 

glücklicherweise dazu beigetragen, dass die Vielfalt und die Biologie dieser Gattung 

nun endlich besser verstanden werden. Mit dieser Dissertation, in der ich taxonomische, 

phylogenetische und biogeografische Untersuchungen an philippinischen Taxa 

durchführte, möchte ich zu diesem langsam wachsenden Wissen beitragen. Die 

Dissertation ist in fünf Kapitel unterteilt, wobei das erste und das letzte Kapitel eine 

allgemeine Einleitung bzw. eine Schlussfolgerung enthalten. 
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In Kapitel 2 berichte ich über taxonomische Neuheiten bei den philippinischen 

Cyrtandra. Zunächst habe ich neue Namen für zwei Homonyme in der philippinischen 

Flora vorgeschlagen, C. coriaceifolia für C. humilis in Anlehnung an ihre lederartigen 

Blätter und C. bacanii für C. umbellata zu Ehren des Sammlers des Typusexemplars, 

E.S. Bacani. Cyrtandra argentii wird als eine neue endemische Art beschrieben und 

nach G. Argent benannt. Es handelt sich um eine eigenständige endemische Art, die an 

ihren hängenden, zusammengesetzten, zymösen Blütenständen mit 10-15 Blüten zu 

erkennen ist. Schließlich wird C. villosissima var. flavovirens als neue Farbvarietät von 

C. villosissima beschrieben, benannt nach ihren blassgelben bis gelbgrünen 

Blütenkronen. Für die neuen Taxa werden Diagnosen, Beschreibungen, Bilder, 

Strichzeichnungen, Schlüssel und vorgeschlagene IUCN-Kategorien bereitgestellt. 

 

In Kapitel 3 stelle ich eine taxonomische Synopse der philippinischen Cyrtandra 

(Gesneriaceae) vor. Dies ist nach 100 Jahren die erste Aktualisierung von Merrills 

Aufzeichnungen der Blütenpflanzen aus dem Jahr 1923. Ich erkenne 98 Cyrtandra-

Arten für die philippinische Flora an. Ich bestätige einen Artnamen, der zuvor ohne 

lateinische Diagnose beschrieben wurde (C. peninsula), synonymisiere drei Namen (C. 

quisumbingii und C. quisumbingii var. minor werden unter C. hypochrysoides 

synonymisiert, während C. florulenta unter C. incisa synonymisiert wird), und schlage 

zwei neue Namen vor (C. edanoi für C. pallida und C. siporensis für C. chiritoides). 

Taxonomische Anmerkungen folgen jeder Art und jeder korrekten Typisierung, um die 

Stabilität der Namen zu gewährleisten und die Identifizierung der Arten zu erleichtern. 

Eine Tabelle erleichtert das Nachschlagen der derzeit akzeptierten Namen der 

philippinischen Cyrtandra. 

 

In Kapitel 4 führe ich phylogenetische und biogeografische Analysen über das gesamte 

Verbreitungsgebiet von Cyrtandra durch, wobei ich die philippinischen Taxa stärker in 

die Stichproben einbeziehe, um die bisherigen Sammel-Lücken zu schließen. In der 

phylogenetischen Analyse zeige ich, dass es bei den südostasiatischen Vertretern wenig 

geografische Strukturierung gibt, was darauf hindeutet, dass die biogeografischen 

Linien für Pflanzentaxa sehr durchlässig sind, wie dies auch von anderen gezeigt wurde. 

In der biogeografischen Analyse prüfte ich, ob die Muster und die 

Diversifizierungsdynamik von Cyrtandra mit der allgemeinen dynamischen Theorie 

der ozeanischen Inselbiogeografie (general dynamic theory of oceanic island 
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biogeography, GDT) vereinbar sind. Um dies zu prüfen, führte ich eine datierte 

phylogenetische Analyse durch, gefolgt von einer BioGeoBeaRS- und einer BAMM-

Analyse. Ich zeige, dass ozeanische Inseln, insbesondere Wallacea, wichtige Quellen 

für die Ausbreitung von Cyrtandra-Linien sind. Die GDT betrachtet ozeanische Inseln 

hauptsächlich als Senken für sich ausbreitende Linien. Der relativ hohe Beitrag von 

Wallacea lässt sich auf seine zentrale Lage im Verbreitungsgebiet von Cyrtandra und 

seine komplexe geologische Geschichte zurückführen, die für eine erhöhte 

Ausbreitungsfähigkeit sorgt. Ich untersuche weiterhin, ob die 

Diversifizierungsdynamik von Cyrtandra den Vorhersagen der adaptiven Radiation 

folgt, die auf ozeanischen Inseln von der GDT als dominanter Prozess vorhergesagt 

wird. Die Diversifizierungsdynamik von Cyrtandra im südostasiatischen Grade zeigt 

frühe Schübe in den Diversifizierungsraten, gefolgt von einem Plateau, was mit 

adaptiver Radiation vereinbar ist. Es werden keine Anzeichen für eine 

diversitätsabhängige Diversifizierung festgestellt, was darauf zurückzuführen ist, dass 

die südostasiatischen Cyrtandra-Arten verschiedene Nischen besetzen, was durch ihre 

große morphologische Bandbreite, insbesondere in Bezug auf Habitus und 

Blütenmerkmale, deutlich wird. Die Gruppe mit den meisten pazifischen Mitgliedern, 

die in den frühen Stadien der Ontogenese der pazifischen Inseln auftraten, zeigt eine 

Diversifizierungsdynamik, die durch das Island Immaturity Speciation Pulse (IISP)-

Modell vorhergesagt wurde, und ihr morphologisches Spektrum wird durch den Least-

Action-Effekt kontrolliert, der Verholzung und fleischige Früchte begünstigt. 

 

In dieser Dissertation gebe ich neue Einblicke in die Systematik von Cyrtandra, indem 

ich den Schwerpunkt auf die philippinischen Mitglieder lege. Außerdem stelle ich neue 

Informationen zur Verfügung, die zur Standardisierung eines prädiktiven 

Klassifizierungssystems für die Gattung beitragen sollen. Darüber hinaus ist dies ein 

erster Schritt in Richtung eines Rahmens für die Untersuchung der 

Diversifizierungsdynamik, wie sie von der GDT für sehr erfolgreiche insulare Taxa 

vorhergesagt wird. 
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Chapter 1  

General Introduction 

 

“The study of all aspects of the diversity of life is one of the most important concerns 

in biology.” 

-Ernst Mayr, 1968 

 

Systematics and its importance 

Systematics, as Ernst Mayr (1968) generally defines it, is the study of the diversity of 

life. It is a scientific discipline that aims to classify and name biological diversity and 

understand processes that produced and sustained this diversity (Whitehead 1990). 

Systematics provides a useful system of storage and retrieval for biodiversity 

information through classifications. These classification systems show genealogical 

history (usually represented as genetic lineages) at all taxonomic levels that underlie all 

forms of relationships (Whitehead 1990). This scientific discipline is built on 

methodologies that seek out to compare all biological sources of characters that 

illuminate relationships and histories between living and extinct organisms (Whitehead 

1990). Systematics, therefore, forms the basis of all comparative biology (Whitehead 

1990; Monis 1999). Without systematics, the concept of “model systems” to study 

human diseases would not exist. Also, without systematics, identifying and classifying 

biosynthetic or regulatory pathways according to shared proteins or structural motifs 

and interactions involved would be difficult (Monis 1999). Arguably the most important 

contribution of systematics is the delineation of species and populations of organisms, 

which form the basic operational unit in biology. These operational units are utilized by 

all specialized fields in biology and for non-specialists and the general public, a species 

represents a simplification of natural variation that can easily be appreciated which in 

turn would lead to a species’ conservation and protection (Galtier 2019).  
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Stuessy (1979, 1990) beautifully showed in a diagram (Fig. 1.1) the three branches of 

systematics, namely taxonomy, phylogenetics, and the study of the process of evolution. 

Taxonomy involves the principles and methods of classification, which aims to produce 

a predictive system to classify a particular group of organisms (Stuessy 1979, 1990). 

Phylogeny which often accompanies taxonomy aims to explore the mode, time, and 

place of development and/or divergence of a particular group of organisms (Stuessy 

1979, 1990). The study of the process of evolution explores the dynamics of 

evolutionary variation at the population to the species level (Stuessy 1979, 1990). 

Stuessy (1979) estimated that 70% of a systematist’s time is spent on taxonomy which 

is necessary to effectively communicate results to the general public. This dissertation 

studies the systematics of Philippine members of the largest plant genus in the family 

Gesneriaceae. Reflecting Stuessy’s (1979) sentiment on how systematics is generally 

practiced, Chapters 2 & 3 are dedicated to taxonomy while Chapter 4 explores how the 

addition of Philippine samples gave novel insights on the phylogeny and biogeography 

of the group. 

 

 

Fig. 1.1. Diagram of conceptual and procedural relationships among and within 

areas of systematics. Taken from Stuessy (1990) Plant Taxonomy. The Systematic 

Evaluation of Comparative Data. Columbia University Press, New York, pg. 8. 
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Cyrtandra J.R.Forst. & G.Forst. (Gesneriaceae) 

Cyrtandra is the largest genus in the family Gesneriaceae with over 800 species of herbs, 

shrubs, climbers, and small trees (Burtt 2001; Atkins et al. 2013; Olivar et al. 2022). 

The name Cyrtandra is derived from the Greek words kyrtos, meaning curved, and 

andros, meaning stamens, referring to the stamens recoiling back into the corolla tube 

after dehiscence to prevent self-pollination. The genus can be identified from the rest of 

the family by its two fertile stamens and indehiscent fruits which can either be a capsule 

or a berry (Fig. 1.2; Burtt 2001; Atkins et al. 2013; Olivar et al. 2022). Cyrtandra was 

first described by Forster & Forster (1776) based on two species from the Pacific and 

the type species of the genus is C. biflora J.R. Forst. & G. Forst.  

 

 

Fig. 1.2. Diagnostic morphological characters for Cyrtandra. A. Two fertile stamens 

(pointed by arrows); B. Indehiscent capsules; C. Indehiscent berries. Photos taken 

from Co’s Digital Flora of the Philippines (CDFP) with permission (Pelser et al. 

2011 onwards).  

 

The size and range of Cyrtandra make it difficult for any taxonomist to be fully studied  

and monographed, especially considering today’s research funding cycle (average 3—5 

years). However, it has been shown that large genera can provide answers to biological 

questions and provide inspiration to evolutionary biologists. The distribution of the 

genus Carex (ca. 2000 spp.) was used by Ball et al. (1982) as aid in completing floras 

and surveying the status of rare species. De Brujn (1980) analysed the changes in the 

distribution of Carex species in the Netherlands and showed that impoverishment of the 

Carex flora was correlated to the recent changes in the Dutch national flora. Myers et 

al. (2000) utilized distributional data gathered from studies on large genera to identify 

‘biodiversity hotspots’ as areas for conservation priority. Hamilton (1989) used the 
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distribution of the plant genus Psychotria (ca. 2000 spp.) as an index of regional 

diversity for tropical flowering plants which led to the identification of priority areas for 

conservation in the Mesoamerican region. Also because of the blanket coverage of large 

genera over entire biogeographical areas, phylogenies can provoke asking questions 

such as ‘where do the geographical affinities of a specific flora lie?’ or ‘’how and when 

was a flora constructed?’ or ‘what key innovations allowed a flora to establish in an 

area?’. These questions however need a taxonomic framework to initiate their 

investigation. Large genera must then be divided into manageable portions so we can 

systematically work our way through them and go along with the tempo of today’s 

research cycle. Atkins et al. (2013) suggested that a phylogenetically informed regional 

approach is suitable for Cyrtandra. This process involves a well-sampled phylogeny 

which is then used to identify monophyletic clades characterized morphologically by 

one or more salient characters. Taxa sampled genetically in the phylogeny are 

automatically assigned to these clades (see Bramley et al. 2004) while unsampled taxa 

are tentatively included based on morphological affinities (see Clark et al. 2013). Once 

a taxon is assigned to a clade, taxonomic revisions are streamlined focusing only on 

similar species identified through both morphological and molecular data. This 

approach is self-improving over time, as accumulation of samples makes the system 

more robust. Atkins et al. (2013) recommends that areas which are clearly defined 

phylogenetically be addressed first taxonomically. Lesser resolved areas are then 

highlighted by the system where additional fieldwork and alpha taxonomic work are 

needed. Cronk et al. (2005) and Atkins et al. (2020) reconstructed well-sampled 

phylogenies for Pacific members and Southeast Asian members of Cyrtandra, 

respectively. These phylogenies allowed the implementation of the phylogenetically 

informed regional approach to areas which are defined phylogenetically (e.g., Solomon 

Islands in Clark et al. 2013; Marquesas Islands in Wagner et al. 2013; Sulawesi in 

Atkins & Kartonegro 2021; Philippines in Olivar et al. 2022; Sumatra in Wang et al. 

2022; Papua New Guinea in Bramley et al. in press). In this dissertation, Philippine 

members are assessed taxonomically to provide a framework for subsequent studies. 

 

Clarke (1883) was the only taxonomist to attempt a classification system for the genus, 

recognizing 164 species divided into two subgenera and thirteen sections. Recent studies 

(Gillett 1967; Burtt 2001; Atkins et al. 2013; Clark et al. 2013; Wagner et al. 2013; 

Atkins et al. 2021; Atkins & Kartonegro 2021; Olivar et al. 2022; Wang et al. 2022; 
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Bramley et al. in press) have greatly expanded this number. Additionally, Atkins et al. 

(2021) showed that out of all the thirteen sections only section Dissimiles is 

monophyletic. Centers of diversity for the genus are Borneo, Philippines, and New 

Guinea. Table 1.1 lists estimated species number of Cyrtandra by geographical area 

mostly based on Atkins et al. (2013) with updated estimates from recent studies. 

 

As mentioned previously, the high diversity, large number of endemic species, and wide 

distribution (Fig. 1.3; throughout the Indo-Australian Archipelago (IAA) extending to 

the Pacific) of Cyrtandra make it ideal to study biogeographic patterns (Atkins et al. 

2001; Cronk et al. 2005; Clark et al.2009; Johnson et al. 2017; Johnson et al. 2019; 

Kleinkopf et al. 2019; Atkins et al. 2020). These studies showed that the biogeographic 

history of Cyrtandra is shaped by geo-tectonic, climatic processes, extinction, dispersal, 

founder events, and hybridization. These studies, however, would study the two 

biogeographical regions (IAA and Pacific) independently. This dissertation covers the 

entire geographical distribution of Cyrtandra and aims to explore what novel insights 

we can gain on the phylogeny and biogeography of the genus from increased sampling 

in the Philippines. 

       

 

Fig. 1.3 Distribution map of Cyrtandra. Modified from Clark et al. (2013) with 

permission.    
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Table 1.1 Estimate of species number in Cyrtandra by geographic area. Estimates 

are taken from Atkins et al. (2013) with updates from recently published data. 

CHAPTER 1                                                                                                   General Introduction  

Area Estimated 

species numbers 

Reference 

Southeast Asia 

Nicobar Islands 2 Balakrishnan & Burtt (1978) 

Thailand 6 Skog & Boggan (2007) 

Peninsular Malaysia 9 Bramley et al. (2004) 

Sumatra 53 Wang et al. (2022) 

Java 19–32  Skog & Boggan (2007) 

Lesser Sunda Islands 3 Bramley pers. obs. 

Borneo 181–200 Hilliard pers. comm. 

Taiwan 2 Nishii et al. (2019) 

Philippines 98 Olivar et al. (2022) 

Sulawesi  39 Atkins & Kartonegoro (2021) 

Moluccas 3 Skog & Boggan (2007) 

New Guinea 115 Bramley pers. comm. 

Bismarck Archipelago and Solomon Islands 

New Britain, New Ireland and 

related small islands 

18 Gillet (1975) 

Solomon Islands 24 Clark et al. (2013) 

Australia and Pacific Islands 

Australia (North Queensland) 1 Harrington pers. comm. 

New Caledonia and Loyalty 

Islands 

1 Gillett (1973) 

Vanuatu 13 Pillion pers. comm. 

Micronesia 2–3 Lorence pers. comm. 

Fiji 38–45 Clark pers. obs. 

Samoa 20–22 Clark in. prep. 

Tonga 1 Gillett (1973) 

Cook Islands 2 Gillett (1973) 

Society Islands 16 Gillett (1973) 

Marquesas 11 Wagner et al. (2013) 

Austral Islands 1 Gillett (1973) 

Hawaii 60 Wagner pers. comm. 

TOTAL ca. 780 spp.  
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Philippine Cyrtandra 

The Philippines is both a mega-biodiverse country, harbouring almost two-thirds of the 

earth’s biodiversity, and a biodiversity hotspot, losing more than 75% of its original 

forest cover (Convention on Biological Diversity, 2021). The Convention on Biological 

Diversity (2021) reports that loss of forest cover is due to commercial exploitation, 

population growth, introduction of invasive species, conversion to agricultural land, 

extreme weather events, and inherent institutional problems of government agencies 

responsible for conserving agrobiodiversity. Despite this, new species are continuously 

being discovered which led to the identification of 206 conservation priority areas and 

species conservation priorities, collectively known as the Philippine Biodiversity 

Conservation Priorities (PBCP). Philippine botany encountered a renaissance in the 

2010s when the Co’s Digital Flora of the Philippines (CDFP) website went online. This 

website is built upon the collection of photographs and distribution information of 

Philippine flora by the late prominent Filipino botanist Leonard Co who worked his 

entire life updating the Merrill’s (1923) checklist of the Philippine flora (Pelser et al. 

2011 onwards). Species discovery became easier and much more accessible especially 

when the CDFP extended to FaceBook where anyone can exchange information 

regarding Philippine flora. Progress in the knowledge of the Philippine flora, however, 

has been limited to species discovery. Efforts to systematically update Merrill’s (1923) 

checklist are lacking and have only been limited to charismatic taxa (e.g., Rafflesia in 

Barcelona et. al. 2009; Begonia in Rubite et. al. 2013; Mussaenda in Alejandro et. al. 

2016). This dissertation aims to contribute to the growing knowledge on Philippine flora 

by updating Merrill’s (1923) checklist of a large genus, Cyrtandra. 

 

The Philippines is a center of diversity for Cyrtandra with 98 species (Olivar et al. 

2022). Like many other plant groups in the Philippines, taxonomic studies in Cyrtandra 

can be divided into a pre- and post-Merrill era. Merrill (1923) with his An Enumeration 

of Philippine Flowering Plants published an authoritative checklist of all flowering 

plants in the Philippines. Pre-Merrill works by Clarke (1883), Kraenzlin (1906, 1913a, 

b), Elmer (1908, 1910, 1913, 1915, 1919), and from Merrill (1906, 1907, 1913, 1915, 

1916, 1918, 1919, 1920, 1922) himself contributed 83 species of Cyrtandra for the 

Philippine flora. In Merrill’s (1923) enumeration taxonomic information of all these 

species are given. Post-Merrill, description and discovery of new species (Elmer 1934, 

1939; Quisumbing, 1930; Atikins & Cronk, 2001; Nishii et al. 2019; Olivar et al. 2020) 
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became the trend and efforts to update Merrill’s (1923) enumeration were lacking until 

the conception of this dissertation. Exactly one hundred years later, this dissertation 

updates Merrill’s (1923) monumental work and provides taxonomic notes to all 98 

currently recognized species of Philippine Cyrtandra, aiming to aid in the identification 

of members. Like other centers of diversity for the genus, Philippine members show a 

wide range of morphological variation which can be seen in their habits and floral 

morphologies (Fig. 1.4). This dissertation provides stimulus towards achieving a 

revision for the entire genus, with the goal of standardizing a predictive classification 

system. Completion of this revision will allow us to fully recognize Cyrtandra as a 

model group for studying evolution, speciation, diversification, and conservation.    

 

 

 

Fig. 1.4. Representative Philippine Cyrtandra showing wide range of morphological 

variation. A. C. panayensis Merr. climbing habit; B. C. auriculata C.B.Clarke 

sprawling shrub habit; C. C. cumingii C.B.Clarke small tree habit; D. C. multifolia 

Merr. shrub habit; E. C. angularis epiphytic habit; F. C. sibuyanensis Elmer pink 

corolla; G. C. apoensis Elmer red corolla; H. C. hirtigera H.J.Atkins & Cronk 

yellow corolla; I. C. villosissima Merr. glossy red corolla; J. C. cumingii C.B.Clarke 

white corolla with purple streaks. Photos taken from Co’s Digital Flora of the 

Philippines (CDFP) with permission (Pelser et al. 2011 onwards).  
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Island Biogeography 

One way to study the process of evolution is by studying the patterns of geographic 

distribution of organisms and the factors that determine them. This is the study of 

biogeography. Biogeographers, notably pioneered by Alfred Wallace, have turned to 

islands for inspiration and for model systems. Islands are regarded as natural 

laboratories of evolution, providing replicated “experiments” controlling the 

distribution, character, and diversity of species (Whittaker et al. 2017). These 

experiments contributed disproportionately to global diversity. Island systems cover 

only about 3.5% of Earth’s land area but they contribute 15 to 20% of terrestrial species 

(Graham et al. 2017; Whittaker et al. 2017). The dynamic nature of island systems led 

to spectacular radiations for example in Carribean Anolis lizard with more than 150 spp. 

(Nicholson et al. 2005), Hawaiian drosophilid flies with 100 species (Lapoint et al. 

2013) and more than 50 species of Hawaiian honeycreepers (Whittaker et al. 2017), and 

in plant genera such as Aeonium, Sonchus, and Echium in Hawaii and Macronesia 

(Whittaker et al. 2017). Striking, however, is that more than 60% of the documented 

terrestrial species extinctions have been island endemics (Tershy et al. 2015; Johnson et 

al. 2017). Island biogeographers have long used MacArthur & Wilson (1963) 

Equilibrium Theory of Island Biogeography (ETIB) which provided a predictive and 

quantitative framework to study patterns of geographic distribution of organisms in 

island systems. ETIB argues that there are two universal processes of island 

biogeography, immigration and extinction which are functionally operated by island 

isolation and size. ETIB, however, fares poorly when applied to remote islands and 

when evolution is considered. The ETIB was then extended to the General Dynamic 

Theory (GDT) of Oceanic Island Biogeography by Whittaker et al. (2008) to remedy its 

shortcomings. Borregaard et al. (2017) provided a framework to study taxa under the 

lens of the GDT based on four main themes: (1) macroecological tests using a space-

for-time rationale; (2) extensions of theory to islands following different patterns of 

ontogeny; (3) the implications of GDT dynamics for lineage diversification and trait 

evolution; and (4) the potential for downscaling GDT dynamics to local-scale ecological 

patterns and processes within islands. The GDT has been so far applied to islands and 

island systems or archipelagos. Interactions between archipelagos, however, remain 

poorly understood but, on theoretical grounds, major tenets of the GDT should still be 

applicable (Borregaard et al. 2017). High spatial connectivity between archipelagos 

should (1) increase rates of immigration leading to homogenization of archipelagic 
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diversity, (2) reduce extinction rates by facilitating metapopulation dynamics and rescue 

effects, (3) increase speciation rates as caused by repeated merging and separation of 

populations on distinct islands, and (4) increase adaptive evolution by increasing genetic 

variation within species (Carson et al. 1990; Brown & Kodric-Brown, 1977; Ali & 

Aitchison, 2014) 

 

Cyrtandra has the widest geographical range in Gesneriaceae which starts in the IAA 

and extends farther east into the Pacific (Fig. 1.3; Burtt 2001). Due to this fact and its 

high species number, the genus merits the status of a highly successful insular plant 

taxon. Diversification of the genus can therefore be investigated under the lens of the 

GDT. GDT, which is an extension of the classical ETIB, posits that species richness is 

a function of immigration, speciation, and extinction and that these processes are 

controlled by island isolation and area (Whittaker et al. 2008). GDT also highlights the 

importance of biological, evolutionary, and geological processes in shaping species 

richness within islands (Whittaker et al. 2008; Borregaard et al. 2017). GDT suggests 

that successful assembly of communities can be achieved either through: (1) habitat 

filtering wherein dispersing lineages fit exiting community circumstances (Diamond, 

1975; Weiher & Keddy, 1995; Webb et al., 2002), (2) taxon cycling wherein dispersing 

lineages displace a previous arrival (Wilson, 1961; Ricklefs & Bermingham, 2002; 

Economo & Sarnat, 2012), or (3) adaptive radiation wherein dispersing lineages 

diversify in place, filling available ecological (Osborn, 1902). GDT predicts that 

adaptive radiation will be the dominant process on oceanic islands wherein the 

maximum elevational range is reached (Whittaker et al. 2008). This dissertation tests 

whether or not diversification dynamics of Cyrtandra follow predictions of adaptive 

radiation using a well-sampled phylogeny of the genus throughout its distributional 

range.     
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Objectives of the Dissertation 

This dissertation explores the systematics of Philippine Cyrtandra by conducting 

taxonomic, phylogenetic, and biogeographic analyses. Specifically, this dissertation 

aims to: 

1. Report taxonomic novelties in Philippine Cyrtandra by conducting alpha 

taxonomic work on herbarium and freshly collected material (Chapter 2). 

2. Update Merrill’s (1923) checklist of Philippine Cyrtandra by conducting 

extensive taxonomic research and providing taxonomic information on all 

recognized species to aid in the identification of members (Chapter 3). 

3. Reconstruct the phylogeny of Cyrtandra across its entire geographic range, with 

increased sampling in the Philippines (Chapter 4). 

4. Conduct biogeographic analyses investigated under GDT, testing whether or not 

diversification dynamics of Cyrtandra follow predictions of adaptive radiation 

(Chapter 4).  
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Chapter 2 

Taxonomic Novelties in Philippine 

Cyrtandra (Gesneriaceae)   

 

This chapter is a collection of three published works dealing with taxonomic novelties 

in Philippine Cyrtandra. Data for these publications were derived from alpha taxonomic 

work either on herbarium material or on freshly collected samples from the field. These 

works benefited from loans and visits to the following herbaria: A, B, BISH, BM, BO, 

BRIT, CMUH, CP, E, GH, HBG, JEPS, K, L, MO, NY, P, PNH, U, UC, US, W, WRSL 

and Z. These three publications were necessary to complete Chapter 3 of this dissertation 

which is an authoritative listing of Philippine Cyrtandra. In summary, I proposed new 

names for homonyms and described a new species and variety of Philippine Cyrtandra. 
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Cyrtandra Forster & Forster (Forster & Forster 1776) is the largest genus in the family 

Gesneriaceae, with over 800 species distributed throughout Southeast Asia and the 

Pacific (Atkins et al. 2013). Members of the genus are important understory elements 

in primary forests, with varying habits (Burtt 2001). The Philippines is considered a 

center of diversity for the genus, with approximately 105–150 spp. (Atkins et al. 2013, 

Johnson et al. 2017). 

 

In the course of an ongoing research project, aimed at the taxonomic revision of 

Philippine cyrtandras and the investigation of their evolutionary and biogeographic 

history, two names were found to be later homonyms and are therefore illegitimate under 

Art. 53.1 of the ICN (Turland et al. 2018). Cyrtandra humilis Elmer (Elmer 1908) and 

Cyrtandra umbellata Kraenzlin (Kraenzlin 1913) were found to be later homonyms of 

Cyrtandra humilis Blume (Blume 1826) and Cyrtandra umbellata de Vriese (de Vriese 

1856), respectively. Therefore, replacement names for these two endemic species are 

herein proposed. 

 

Cyrtandra coriaceifolia Olivar & Muellner-Riehl, nom. nov. 

≡Cyrtandra humilis Elmer (Elmer 1908), nom. ileg., non Blume (Blume 1826) 

Type:—PHILIPPINES, Benguet: Baguio, March 1907, Elmer 8855 (syntype, 

A00054973!, E00062591!, K000831623!). 

Etymology:—Specific epithet derived from the species´ coriaceous leaves which are 

congested toward the apex of the stem. 

Note:—The species is characterized by short stems (ca. 4 to 9 dm high) with coriaceous 

leaves congested towards the apex of the stem and 3–5 large, white, hirsute flowers 

clustered at the axils of the leaves. 
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Cyrtandra bacanii Olivar & Muellner-Riehl, nom. nov. 

≡Cyrtandra umbellata Kraenzl. (Kraenzlin 1913), nom. ileg., non de Vriese (de Vriese 

1856) 

Type:—PHILIPPINES, Benguet, December 1908, Bacani 15900, (syntype, 

K000831685!, US00126363!) 

Etymology:—Specific epithet commemorates E.S. Bacani who first collected the plant. 

Note:—Both species, that of Kraenzlin (Kraenzlin 1913) and the one from Indonesia 

described by de Vriese (de Vriese 1856) have umbelliform inflorescences, but the  

former can be distinguished by possessing a distinctly long-peduncle (ca. 9 to 10 cm) 

and having broad glabrous leaves. 
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Abstract 

Cyrtandra argentii Olivar, H.J.Atkins & Muellner sp. nov., endemic to the Philippines 

and named after George Argent, is herein described and illustrated. Collections 

associated with this new species are often confused with three other species, namely C. 

ferruginea Merr., C. villosissima Merr., and C. hirtigera H.J.Atkins & Cronk. 

Distinguishing characters including keys, updated descriptions, distribution maps, and 

photos of live specimens are provided to aid identification of the four species. Following 

the International Union for the Conservation of Nature (IUCN) criteria, C. argentii sp. 

nov. is considered to be Near Threatened (NT) due to its distribution in a zone 

susceptible to anthropogenic pressure and the lack of any formal protection. 

 

Keywords 

Cyrtandra; C. argentii sp. nov.; George Argent; IUCN; Philippines 

 

Introduction 

Cyrtandra J.R.Forst. & G.Forst. (Forster & Forster 1776) is the largest genus of ca. 800 

spp. in the family Gesneriaceae Rich. & Juss. (de Candolle 1816). The genus is 

recognized by possessing two fertile stamens and fruits that are indehiscent, either hard 

capsules or fleshy berries (Cronk et al. 2005; Atkins et al. 2013). Members of the genus 

exhibit diverse growth forms, ranging from herbs and shrubs to climbers and small trees 

distributed throughout the Malesian region and across the Pacific (Johnson et al. 2017; 

Kartonegoro et al. 2018). Species of Cyrtandra are important rainforest elements, 

thriving in habitats with high humidity, low light intensity, and constant moisture supply 

(Gillett 1967). Despite a continuous distributional range, the genus shows high levels of 

local endemism exhibiting high degrees of ecological specialization, making it an ideal 

candidate to address hypotheses on speciation, patterns of diversification, and 

community assembly (Atkins et al. 2001; Bramley et al. 2005; Clark et al. 2009; 

Johnson et al. 2019). 

 

In recent years, several studies (Wagner et al. 2001; Bramley et al. 2003; Atkins 2004; 

Bramley 2005; Lorence & Perlman 2007; Bone & Atkins 2013; Johnson 2017; 

Kartonegoro et al. 2018; Atkins et al. 2019; Nishii et al. 2019) have led to an increase 

in numbers of species of Cyrtandra. These studies emphasized the urgency to document 

and understand the biodiversity of cyrtandras before they succumb to anthropogenic   
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pressures. However, little is still known about the taxonomy of members in areas which 

are considered centers of biodiversity for the genus. Atkins et al. (2013) estimated a 

high species richness on Borneo, in the Philippines and on New Guinea. Understanding 

species boundaries of members from these areas is becoming increasingly important for 

examining biological trends of adaptation and speciation, and facilitating ecosystem and 

species conservation assessments. 

 

For the Philippines, a comprehensive account of Cyrtandra spp. was published by 

Merrill (1923) in his An Enumeration of Philippine Flowering Plants noting 83 species, 

of which only C. oblongifolia C.B.Clarke (de Candolle & de Candolle 1883) was listed 

as not endemic. Atkins & Cronk (2001) revised Philippine cyrtandras from the island of 

Palawan, describing seven new species and indicating that C. elatostemoides Elmer 

(Elmer 1913) is also found on Borneo. Both accounts were considered in an updated 

checklist of Philippine cyrtandras available through ‘Co’s Digital Flora of the 

Philippines’ (Pelser et al. 2011 onwards). A taxonomic revision of Philippine 

cyrtandras, however, addressing species boundaries, distributions, and descriptions is 

yet to be achieved.  

 

Atkins & Cronk (2001) noted the striking vegetative similarities between C. villosissima 

Merr. (Merrill 1906) from the island of Mindanao and a 1922 collection by Merrill from 

the island of Palawan which he labeled C. woodii Merr. ined. with no accompanying 

publication. Similarities include an erect suffrutescent habit, and large leaves that are 

slightly falcate and densely hirsute. However, in Merrill’s 1923 Enumeration of 

Philippine Plants the name C. woodii did not appear, and the distribution of C. 

villosissima was extended to Palawan, which according to Atkins & Cronk (2001) seems 

to provide evidence for Merrill’s decision to ‘sink’ his C. woodii into C. villosissima. 

Increased sampling in the locality of C. woodii led to collections with reproductive 

structures that show the species’ distinctness from C. villosissima. This ultimately led 

to the description of C. hirtigera H.J.Atkins & Cronk (Atkins & Cronk 2001), favoring 

a new name to prevent confusion with the Bornean C. woodsii B.L.Burtt (Burtt 1970). 

In the course of an ongoing research project, aimed at the taxonomic revision of 

Philippine cyrtandras, it was found that C. ferruginea Merr. (Merrill 1915) and a series 

of collections from Mindoro and the Aurora Province housed at the Royal Botanic 

Garden Edinburgh (RBGE) share similar vegetative characters with C. villosissima. As 
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a result, identification of several herbarium specimens was found to be intermediate 

between C. villosissima and C. ferruginea, without a clear distinction being possible 

between the two when no additional reproductive characters were present. In this paper, 

species sharing the character combination of an erect suffrutescent habit and large leaves 

that are slightly falcate and densely hirsute, are referred to as the C. villosissima group. 

Members of this group are C. ferruginea, C. hirtigera, C. villosissima, and C. argentii 

sp. nov. Our study aims at clarifying the differences between these species through keys 

and photographs, and provides a description and diagnosis for a new species often 

misidentified as either C. ferruginea, C. villosissima, or C. hirtigera. 

 

Material and methods 

Data for this study were derived from herbarium specimens including their 

corresponding field notes, photographs, and field observations. Whenever available, 

living collections housed at the Royal Botanic Garden Edinburgh (RBGE) were 

consulted and reproductive characters and measurements were recorded from material 

preserved in alcohol. All Philippine Cyrtandra deposited at AAH, BM, BO, E, GH, K, 

L, NY, P, PNH, and US were consulted through visits to these herbaria and access to 

digital images. Herbaria acronyms follow Index Herbariorum (Thiers, continuously 

updated). Descriptions follow schemes of recently published accounts of new species 

(Atkins & Cronk 2001; Johnson 2017; Kartonegoro et al. 2018; Atkins et al. 2019). 

Assessment of Conservation Status was implemented using GeoCAT (Bachman et al. 

2011), following the IUCN Red List Category criteria (IUCN Standards and Petitions 

Subcommittee 2017).  

 

Results 

Cyrtandra ferruginea, C. villosissima, C. hirtigera, and the new species described here 

share the following characteristics: erect suffrutescent habit and large slightly falcate 

and densely hirsute opposite leaves. There exist minute differences in their vegetative 

characters and they are presented in the key. Table 2.1 details more differences between 

the studied species. The studied species primarily differ, vegetatively, in color of 

indumentum and leaf symmetry. Cyrtandra argentti sp. nov. is distinct among the three 

species by having a white indumentum, and C. ferruginea is distinct by having 

pronouncedly anisophyllous leaves. Ultimately, the species are distinguishable by calyx 

and inflorescence type, corolla color and, to some degree, by geographic distribution 
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(Fig. 2.1). Cyrtandra hirtigera is restricted to the island of Palawan and C. villosissima 

is found in Mindanao extending to Negros Island. Only C. ferruginea and C. argentii 

sp. nov. occur on Luzon island. 

 

Class Magnoliopsida Brongn. (Brongniart 1843) 

Order Lamiales Bromhead (Bromhead 1838) 

Family Gesneriaceae Rich. & Juss. (de Candolle 1816) 

Genus Cyrtandra J.R.Forst. & G.Forst. (Forster & Forster 1776) 

 

Key to the studied species 

 

1. Mature leaves anisophyllous (i.e., smaller leaves less than half the length of the larger 

leaves in a pair) ............................................................................ C. ferruginea Merr. 

– Mature leaves subequal ............................................................................................ 2 

2. Indumentum white; inflorescences pendulous and pedunculate…………...………... 

  ..................................................... C. argentii Olivar, H.J. Atkins & Muellner sp. nov. 

– Indumentum ferruginous; inflorescences erect and subsessile ................................. 3 

3. Calyx divided almost to the base; corolla red ............................. C. villosissima Merr.  

– Calyx fused for half or more of its length; corolla yellowish green or dull reddish 

orange ...................................................................... C. hirtigera H.J.Atkins & Cronk 

 

  

CHAPTER 2.2                                                          Cyrtandra argentii a new endemic species  



 

32 
 

Table 2.1. Diagnostic characters separating the four studied species. 
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 C. argentii sp. 

nov.  

C. ferruginea C. hirtigera C. villosissima 

Distribution Sierra Madre 

Mountain 

Range to 

Mindoro Island 

Catanduanes, Mt 

Bulusan, Mt 

Isarog, Mt 

Mayon 

Palawan Negros Island 

to Mindanao 

Island 

Indumentum 

color 

White all 

throughout 

Ferruginous Crimson or 

pale white 

Ferruginous 

Leaf symmetry Subequal Anisophyllous Subequal Subequal 

Inflorescence 

type 

Compound 

cyme 

Cyme Cyme Cyme 

Inflorescence 

attachment 

Pedunculate Pedunculate Subsessile Subsessile  

No. of flowers 

per 

inflorescence 

10–15  

 

1–3  4–many 

flowered 

4–many 

flowered 

Calyx 

hirsuteness 

Densely hirsute 

externally, 

glabrous 

internally 

Densely hirsute 

externally, with 

glandular hairs 

internally at base 

of lobes 

Densely 

hirsute 

externally, 

with scattered 

glandular 

hairs 

internally and 

has prominent 

tufts of hairs 

at the base 

Densely hirsute 

Calyx lobes 

shape 

Acuminate Acuminate Acute or 

narrowly 

acuminate 

Linear  

Corolla color White White Dull reddish-

orange or 

yellowish 

green 

Red 
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Cyrtandra argentii Olivar, H.J.Atkins & Muellner sp. nov. 

urn:lsid:ipni.org:names:77209562-1 

Figs 2.1, 2.2, 2.3A, 2.4A 

 

Diagnosis 

The species’ pendulous compound cymose inflorescences (10–15 flowers) distinguish 

it from all other members of the genus in the Philippines. The combination of subequal 

leaves, white woolly indumentum, glabrous corolla, and ovoid fruit separates this 

species from the rest of the C. villosissima group.  

 

Etymology 

This species is named after George Argent who was part of the team that collected 

specimens at the type locality. George’s contribution to our knowledge of the Philippine 

flora is undisputed. His extensive fieldwork in the country has led to the discovery of 

several new species, recognition of important conservation areas, and promotion of 

biodiversity studies. 

 

Material examined 

Type 

PHILIPPINES • Mindoro Island, Oriental Province, Mt Halcon; 600 m; 13 Mar. 1997; 

Mendum, M., Argent, C.G.C., Pennington, R.T., Wilkie, P., Reynoso, E.J., Gaerlan, F. 

29053 (holotype: E!; isotype: PNH). 

Table 2.1. Continued 

 C. argentii sp. 

nov.  

C. ferruginea C. hirtigera C. villosissima 

Corolla 

hirsuteness 

Glabrous 

externally and 

internally 

Densely 

hirsute, with 

glandular hairs 

internally 

Glandular hairs 

externally and 

internally 

Densely hirsute 

Calyx 

persistence 

Persistent 

entirely 

enclosing the 

fruit 

Persistent 

entirely 

enclosing the 

fruit 

Not persistent Persistent 

Style persistence Persistent Persistent Not persistent Persistent 
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Additional material 

PHILIPPINES • Mt Halcon, Mindoro; 12 May 1986; C.E. Ridsdale 1762 (K000223279, 

L.2822762) • ibid.; 1 Apr. 1991; Stone, Reynoso, Sagcal 504 (K000223280, L.2822797, 

US00737625) • ibid.; 13 Mar. 1997; Argent, Gaerlan, Reynoso 20053 (L.3805692) • 

Sierra Madre Mountains, Baler Aurora; 25 Mar. 1968; Jacobs, M. 8002 (L.2822694) • 

Aurora National Park; 8 Mar. 1993; Barbon, Garcia, Fernando 9121 (K000223281, 

L.3794225) • Llavac, Infanta, Quezon Province; 25 Jun. 1955; Lagrimas, M. 521 

(L.2822646). 

 

Description 

An erect suffrutescent plant up to 3 m in height. Stems terete or slightly grooved, with 

white woolly hairs throughout. Leaves opposite, subequal; petioles 4–7 cm long, densely 

hirsute; blades 13–30 ×7 –15 cm, oblong to oblong-elliptic, slightly falcate, apex 

attenuate, base rounded to oblique, pronouncedly asymmetrical, not decurrent, margins 

denticulate, 10–12 pairs of lateral veins, curving and uniting at the margins, densely 

hirsute on both sides. Inflorescences compound cymes, axillary, pendulous, 

pedunculate, with 10–15 flowers; peduncle 5–6 cm, densely hirsute; bracts green, ca 9 

× 2  mm, lanceolate, densely hirsute on both surfaces, persistent; bracteoles on every 

point of branching, lanceolate, green, ca 5 × 2 mm, densely hirsute on both surfaces; 

pedicels 3–5 cm long, densely hirsute. Calyx tubular, pale green, ca 15 mm long, upper 

lobes ca 4 mm long, lower lobes ca 6 mm long, acuminate, densely hirsute externally, 

glabrous internally. Corolla white, ca 30 mm long, funnel-shaped, lobes suborbicular, 

upper lobes, 10–12 × 5 mm, lateral lobes 7 × 7 mm, lower lobes 8 × 8 mm, 3–4 × 1–2 

mm; glabrous externally and internally, lobes slightly recurved. Stamens 2; filaments ca 

12 mm long, attached ca 17 mm from base of corolla, glabrous; anthers ca 2.5 mm long, 

thecae parallel, coherent at apices; staminodes 3, lateral staminodes ca 3 mm long, 

central staminode ca 0.5 mm long. Gynoecium ca 20 mm long overall; disc cupular with 

entire margin, ca 1.5 mm long, glabrous; ovary ca 6 mm long, glabrous, with some 

eglandular hairs towards base of style; style ca 14 mm long, with eglandular hairs 

throughout; stigma bilobed, ca 2.5 mm across. Fruits ovoid, green, glabrous, verrucose, 

ca 12 × 5 mm, excluding the style; calyx persistent and entirely enclosing the fruit, style 

persistent. 
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Fig. 2.1. Map of the Philippines showing known distributions of Cyrtandra argentii 

Olivar, H.J.Atkins & Muellner sp. nov. (★), C. ferruginea Merr. (■), C. hirtigera 

H.J.Atkins & Cronk (◆), and C. villosissima Merr. (●) based on collection 

localities. A single point may represent more than one collection. 

 

Distribution and habitat 

Cyrtandra argentii sp. nov. is found growing on slopes near streams in primary forests. 

This species is distributed from the north of Luzon to the island of Mindoro. 

 

Conservation status 

Cyrtandra argentii sp. nov. occurs at an elevation of 600–800 m a.s.l. which corresponds 

to the forest land use zone (Villanueva & Buot Jr 2018). Using the online GeoCAT 

conservation assessment tool (http://geocat.kew.org/), the proposed conservation 

category based on Extent of Occurrence (EOO) is Near Threatened (NT), and the 

category based on the estimated Area of Occupancy (AOO) calculated using the default 

2 × 2 km grid is Endangered (EN). Here, we consider this species’ status as NT due to: 

i) its occurrence in close proximity to the agroforest land use zone, the latter at 

approximately 100–400 m a.s.l. (Villanueva & Buot Jr 2018); and ii) the fact that the 
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forest areas wherein the species occurs are not declared protected by law (Biodiversity 

Management Bureau 2015), making it highly susceptible to population decline through 

deforestation and other anthropogenic activities. 

 

Notes 

Like many species of Cyrtandra, filaments of C. argentii sp. nov. recoil into the corolla 

tube after anther dehiscence. This is hypothesized as constituting a mechanism against 

self-pollination (Bramley et al. 2003). The length of the style also varies 

developmentally, the style can be either exserted or inserted depending on the stage of 

maturity of the flower. 

 

Cyrtandra ferruginea Merr. (Merrill 1915) 

Figs 2.1, 2.3B, 2.4B 

 

Material examined  

Type 

PHILIPPINES • Luzon, Camarines, Mt Cauayan; 9 Dec. 1913; Phil. Pl. Ramos 1548 

(syntypes: BM!, GH!, NY!, P!, US!). 

 

Additional material 

PHILIPPINES • Mt Isarog, Camarines Sur; Aug. 1915; Ramos 23554 (US00081328) • 

ibid.; 22 Mar. 1997; Mendum et al. 29182 (E00057041) • ibid.; 23 Mar. 1997; Argent et 

al. 20182 (L.3805694) • Mt Bulusan, Sorsogon;  Dec. 1915; Elmer 16074 (L.2818244, 

US00081329, U.1341267, P03884333) • ibid.; 19 Jun. 1958; Sinclair 9624 (E00631523) 

• Mt Mayon, Albay; 15 Nov. 1991; Reynoso, Romero & Fuentes 3584 (E00316099) • 

Catanduanes; 11 Dec. 1917; Ramos 30288 (US00081330, P03884332) • Mt Malinao, 

Albay; 29 Oct. 1995; Reynoso, Sagcal & Fernando 21406 (L.3805666). 
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Fig. 2.2. Cyrtandra argentii Olivar, H.J.Atkins & Muellner sp. nov. A. Flower, 

lateral view. B. Detail of upper leaf surface. C. Habit. D. Inflorescence. E. Calyx, 

longitudinal section. F. Corolla, longitudinal section. G. Gynoecium. H. Fruit 

enclosed by the persistent calyx. Drawn from Mendum et al. 29053 deposited at E. 

Habit, inflorescence, fruit and leaf indumentum drawn from dried material. 

Flower parts all from material preserved in alcohol. Drawing by Claire Banks. 
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Description 

An erect suffrutescent plant up to 1 m in height. Stems terete with ferruginous hairs all 

throughout. Leaves opposite, anisophyllous; petioles 4–7 cm long, densely hirsute; 

blades ca 20 × 12 cm, oblong to oblong-elliptic slightly falcate, apex acute or slightly 

acuminate, base acute or rounded, pronouncedly asymmetrical, not decurrent, margins 

denticulate, 10 pairs of lateral veins, curving and uniting at the margin, densely hirsute 

on both sides; blades of smaller leaves of a pair 6.5–9 × 2–2.5 cm, resembling the major 

leaves in all other respects. Inflorescences cymose, axillary, erect, pedunculate, with 1–

3 flowers; peduncle 2–3 cm long, densely hirsute; bracts green, ca 10 × 1 mm, linear 

lanceolate, densely hirsute on both surfaces, persistent. Calyx tubular, pale green, 20–

30 mm long, upper lobes ca 3 mm long, lower lobes ca 7 mm long, acuminate, densely 

hirsute externally, with glandular hairs internally at base of lobes. Corolla white, 50–65 

mm long, funnel-shaped, upper lobes rounded, ca 8 × 9 mm, lower and lateral lobes 

rounded, ca 5 × 6 mm, densely hirsute, with glandular hairs internally, lobes slightly 

recurved. Stamens 2; filaments ca 10 mm long, attached ca 18 mm from base of corolla, 

sparsely covered with glandular hairs; anthers ca 1.5 mm long, thecae parallel, coherent 

at apices; staminodes 3, lateral staminodes ca 4 mm long, central staminode ca 1 mm 

long. Gynoecium ca 25 mm long overall; disc cupular with undulate margin, ca 2 mm 

long, glabrous; ovary 8–9 mm long, with glandular hairs throughout; style ca 12 mm  

long, with glandular hairs throughout; stigma bilobed, ca 1 mm across. Fruits lanceolate, 

green, hirsute, verrucose, 30–40 × 6 mm; calyx persistent and entirely enclosing the 

fruit, style persistent. 

 

Distribution and habitat 

Cyrtandra ferruginea is found growing in damp forests at approximately 500–800 

m.a.s.l. and can be found on Catanduanes, Mt Isarog, Mt Mayon, Mt Malinao and Mt 

Bulusan (Fig. 2.1). 

 

Notes 

Cyrtandra ferruginea is morphologically most similar to C. argentii sp. nov., but can be 

separated by the following characters: ferruginous anisophyllous leaves, 1–3 flowered 

simple cymes, and hirsute corolla.   
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Fig. 2.3. Leaf similarities. A. C. argentii Olivar, H.J.Atkins & Muellner sp. nov. B. 

C. ferruginea Merr. C. C. hirtigera H.J.Atkins & Cronk. D. C. villosissima Merr. 

Photos taken from Co’s Digital Flora with permission (Pelser et al. 2011 onwards). 
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Fig. 2.4. Inflorescence types. A. C. argentii Olivar, H.J.Atkins & Muellner sp. nov. 

B. C. ferruginea Merr. C. C. hirtigera H.J.Atkins & Cronk. D. C. villosissima Merr. 

A, B & D from Co’s Digital Flora with permission (Pelser et al. 2011 onwards). C 

from a living collection in RBGE 

 

Cyrtandra hirtigera H.J.Atkins & Cronk (Atkins & Cronk 2001) 

Figs 2.1, 2.3C, 2.4C 

Material examined  

Type 

PHILIPPINES • Palawan, Cleopatra’s Needle; 29 Jan. 1998; Cronk et al. 25433 

(holotype: PNH!; isotypes: E!, K!, L!) 

 

Additional material 

PHILIPPINES • San Vicente, Palawan; 4 Aug. 1988; Soejarto & Madulid 6353 

(L.2818243) • Mt Beaufort, Palawan; 12 Mar. 1984; Ridsdale SMHI 23 (L.2818051) • 

Pagdanan Range, Palawan; 22 Apr. 1984; Podzorski SMHI 934 (L.2818049) • Mt 

Mantalingahan, Palawan; 5 May 1948; Edaño 122 (L.2818048) • ibid.; 4 Mar. 1992; 

Argent & Romero 9666 (L.3805814) • Malampaya Bay, Palawan; Oct. 1922; Merrill 

11573 (US00081506) • Mt Capoas, Palawan; Apr. 1913; Merrill 9500 (US00081487) • 
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Palawan; Apr. 1906; Foxworthy 581 (US00081485, P03899657) • Taytay, Palawan; 31 

Jan. 1991; Stone 327 (L.2822680). 

 

Description 

An erect suffrutescent plant, up to 2–2.5 m in height. Stems terete, with crimson or white 

hairs throughout. Leaves opposite, subequal; petioles 5–8 cm long, densely hirsute; 

blades 22–30 × 15–18 cm, broadly elliptic, slightly falcate, apex acuminate, base 

cuneate, not decurrent, margins denticulate, 12–14 pairs of lateral veins, curving and 

uniting at the margins, densely hirsute on both sides. Inflorescences cymous, axillary, 

erect, subsessile, with 4–many flowers; peduncle 4–5 mm, densely hirsute; bracts green, 

ca 1 cm × 5 mm, lanceolate, densely hirsute on both surfaces, persistent; bracteoles up 

to 5 mm long, densely hirsute on both surfaces; pedicels ca 5 mm long, densely hirsute. 

Calyx tubular, red or green, ca 1–1.5 cm long, lobes ca 5 mm long, lower lobes ca 6 mm 

long, acute or narrowly acuminate, densely hirsute externally, with scattered glandular 

hairs internally and has prominent tufts of hairs at the base. Corolla dull reddish orange 

or yellowish green, ca 2 cm long, funnel-shaped, lobes slightly bilabiate or subequal, 

upper lobes, 1–1.5 × 2 mm, lateral lobes 1 × 1.5 mm, lower lobes 2 × 1.5 mm; glandular 

hairs externally and internally. Stamens 2; filaments ca 1–1.5 cm long, attached ca 12–

13 mm from base of corolla, glabrous; anthers ca 2 mm long, thecae parallel, coherent 

at apices; staminodes 2, 5–8 mm long. Gynoecium ca 20 mm long overall; disc cupular 

with undulate margin, ca 1.5 mm long, glabrous; ovary ca 4–5 mm long, glabrous; style 

ca 10 mm long, with eglandular hairs throughout; stigma bilobed, ca 2.5 mm across. 

Fruits ovoid, green, glabrous, ca 1 cm × 5 mm; inflorescence bracts persistent, calyx 

and style not persistent. 

 

Distribution and habitat 

Cyrtandra hirtigera is distributed throughout the island of Palawan and is usually found 

on slopes near gullies at 30–900 m a.s.l. 

 

Notes 

Atkins & Cronk (2001) described two varieties of this species, C. hirtigera var. hirtigera 

and C. hirtigera var. chlorina, distinguishable by color and shape of their calyces and 

corolla limbs. Cyrtandra hirtigera var. hirtigera has a crimson indumentum, red calyces 

with acute lobe apices, and reddish orange corollas with slightly bilabiate limbs. 
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Cyrtandra hirtigera var. chlorina has pale indumentum, green calyces with acuminate 

lobe apices, and yellowish green corollas with subequal lobes. 

 

Cyrtandra villosissima Merr. (Merrill 1906) 

Figs 2.1, 2.3D, 2.4D 

 

Material examined  

Type 

PHILIPPINES • Mindanao, Camp Keithley, Lake Lanao; Jan. 1906; Mrs Clemens 51 

(holotype: AAH!; isotypes: F!, US!). 

 

Additional material 

PHILIPPINES • Mt Malindang, Misamis Occidental; 16 Mar. 2004; Opiso et al. 2088 

(L.3794253) • ibid.; May 1993; Gaerlan et al. 10925 (K000184579, L.3794112) • Mt 

Hibok-Hibok, Camiguin; 1999; RBGE & PNH 48 (E00743749) • Lake Balunsasayao, 

Negros Oriental; 11 Sep. 1953; Britton 357 (L.2826671) • Cuernos Mountains, Negros 

Oriental; 13 May 1948; Edaño 7393 (AAH00092001) • ibid.; Mar. 1908; Elmer 9511 

(L.2826672, US00081486) • Mahilucot River, Bukidnon; Jul. 1920; Ramos & Edaño 

38649 (L.2826670, US00081488) • Mt Daho, Jolo; Sep. 1924; Ramos & Edaño 43913 

(P03899658).  

 

Description 

An erect suffrutescent plant up to 7 m in height. Stems terete or slightly grooved, with 

ferruginous woolly hairs throughout. Leaves opposite, subequal; petioles 3–5 cm long, 

densely hirsute; blades 11–20 × 3.5–8 cm, oblong-ovate to ovate-lanceolate, slightly 

falcate, apex acuminate, base acute or acuminate, pronouncedly asymmetrical, not 

decurrent, margins denticulate, 12–14 pairs of lateral veins, curving and uniting at the 

margins, densely hirsute on both sides. Inflorescences cymous, axillary, erect, 

subsessile, with 4–many flowers; peduncle 4–5 mm, densely hirsute; bracts green, ca  1 

cm, linear, densely hirsute on both surfaces, persistent; bracteoles up to 5 mm long, 

densely hirsute on both surfaces; pedicels ca 5 mm long, densely hirsute. Calyx tubular, 

pale green, lobes linear ca 1.5 cm × 1 mm, densely hirsute. Corolla red, ca 18 mm long, 

funnel-shaped, lobes orbicular-ovate ca 4 mm long, densely hirsute. Stamens 2; 

filaments ca 2  mm long; anthers ca 2.5 mm long, thecae parallel, coherent at apices. 
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Gynoecium ca 20 mm long overall, densely hirsute; disc cupular, glabrous; style densely 

hirsute. Fruits oblong, green, densely hirsute, ca 1 cm × 4.5 mm; calyx and style 

persistent. 

 

Distribution and habitat 

Cyrtandra villosissima is distributed throughout the isand of Mindanao and extends to 

the island of Negros in the Visayas and is usually found in well-shaded areas near 

ravines. 

 

Notes 

Cyrtandra villosissima is vegetatively similar to C. hirtigera. It is distinguishable by its 

red corolla and green calyces with distinctly linear lobes. Based on available distribution 

data, C. hirtigera appears to be restricted to the island of Palawan while C. villosissima 

can be found from Negros Island to the island of Mindanao. 

 

Discussion 

The  recognition of C. argentii sp. nov. as a new species was here aided by increased 

availability of collections with reproductive parts and continued alpha-taxonomic work. 

This highlights the importance of reproductive characters in establishing species 

boundaries among Cyrtandra species. In phylogenetic analyses of the Southeast Asian 

Cyrtandra (Atkins et al. 2020), the C. villosissima group was not resolved as 

monophyletic; only C. villosissima and C. hirtigera belonged to the same subclade, but 

were not resolved as exclusive sister taxa. The character combination of erect 

suffrutescent habit with large leaves that are slightly falcate and densely hirsute has 

evolved at least three times independently (Atkins et al. 2020). Figure 2.3 shows this 

shared character combination and Fig. 2.4 shows the inflorescence type that ultimately 

distinguishes the species from each other. 

 

The genus Cyrtandra is the most taxonomically challenging in the Gesneriaceae due to 

its large number and high proportion of poorly known and undescribed species (Burtt 

2001; Atkins et al. 2013; Clark et al. 2013). Atkins et al. (2013) estimated 800 species 

of Cyrtandra. Since then, several authors (Bone & Atkins 2013; Johnson 2017; 

Kartonegoro et al. 2018; Atkins et al. 2019) have described additional species. The  
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number of species is expected to increase further as more alpha-taxonomic work and 

field collection are carried out. 

 

Large genera can be systematically addressed by following a phylogenetically informed 

taxonomic approach on a region-by-region basis (Atkins et al. 2013; Clark et al. 2013). 

This has been applied effectively by Bramley (2005) in a revision of Cyrtandra section 

Dissimiles in Borneo. The approach involves a robustly sampled phylogenetic tree 

wherein monophyletic clades can be characterized morphologically by one or more 

salient characters (Atkins et al. 2013; Clark et al. 2013). Taxa with molecular data can 

be assigned to the clades while taxa lacking molecular data can be tentatively assigned 

based on morphological similarities. Upon assignment to a clade, taxonomic assessment 

can be streamlined by focusing on related taxa identified through both morphological 

and molecular data, therefore limiting the number of potential conspecifics for 

comparison. Areas, particularly archipelagos, with high diversity can benefit from this 

approach since it provides a systematic way of prioritizing areas where additional 

fieldwork and alpha-taxonomic work are most needed. Clark et al. (2013) suggest that 

phylogenetically defined areas can be addressed taxonomically first, followed by 

increased sampling in lesser-resolved areas. This strategy is currently being applied to 

study the genus in the Philippines with the aim of producing a complete revision of 

Cyrtandra in the archipelago (Olivar et al., in preparation). 
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Abstract 

A new variety of Cyrtandra villosissima from Zamboanga del Norte, Philippines, C. 

villosissima var. flavovirens, is here described. Both C. villosissima var. villosissima and 

C. villosissima var. flavovirens are erect suffrutescent plants, with large leaves that are 

slightly falcate, and have inflorescences with linear, densely hirsute bracts. Cyrtandra 

villosissima var. flavovirens can be distinguished from C. villosissima var. villosissima 

by its pale yellow to yellow-green corollas and its pedunculate inflorescences. A key to 

morphologically similar taxa, distribution maps, and photographs of the varieties are 

here provided. 

 

Keywords 

biodiversity; systematics; taxonomy; variety 

 

Introduction 

The Philippines is one of the most biologically rich countries in the world, with 

exceptionally high levels of endemism (at least 40% in flowering plants) relative to its 

size (Posa et al. 2008; Pelser et al. 2011 onwards). This high level of endemism is, 

however, threatened by habitat loss. In the 21st century, the Philippines experienced a 

sort of botanical renaissance wherein remote areas of the country were explored, 

allowing discoveries of many new species, and raising awareness to the value and 

importance of conserving Philippine biodiversity. Many of these discoveries are results 

of student projects. Particularly in Leon B. Postigo, Zamboanga del Norte, Mindanao, 

Philippines, efforts led by KRFM resulted in discoveries of new species in Begonia L. 

(Begoniaceae), Hornstedtia Retz. (Zingiberaceae), Luvunga Buch.-Ham. (Rutaceae), 

Plagiostachys Ridl. (Zingiberaceae), and Saurauia Willd. (Actinidiaceae) (Mazo et al. 

2021a,b; Mazo & Tahil 2021; Mazo 2022; Mazo & Rubite 2022; Docot et al. 2022). 

The new variety from the genus Cyrtandra J.R.Forst. & G.Forst. (Gesneriaceae) 

reported here is also a result of KRFM’s continued exploration in the locality. The genus 

Cyrtandra is the largest genus in the Gesneriaceae characterized by possessing two 

fertile stamens, and ellipsoidal indehiscent fruits that can either be tough-walled 

capsules or fleshy berries, and the Philippines currently ranks second in terms of 

Cyrtandra diversity (Atkins et al. 2013). Olivar et al. (2022) report 98 species and one 

variety in the Philippines. This new taxon is the second variety in the Philippines 
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showing color variation. A key to morphologically similar species, photographs, a 

distribution map, and a description of the taxon are provided to facilitate identification.  

 

Materials and Methods 

As part of KRFM’s ongoing research on the biodiversity of Leon B. Postigo, 

Zamboanga del Norte, Philippines, a Cyrtandra specimen with striking floral coloration 

was compared with protologues and type material to ascertain its novelty. This has 

resulted in the recognition of a new taxon. Specimens were collected from the type 

locality on Barangay Tinuyop, Leon B. Postigo, Zamboanga del Norte, and vouchers 

were prepared and deposited in PNH and CMUH. Specimens of C. villosissima were 

examined from A, BO, E, F, K, L, P, and US (abbreviations follow Thiers, continuously 

updated). Measurements were taken from herbarium voucher specimens, and 

dissections were made from reproductive parts preserved in alcohol. 

 

Cyrtandra villosissima Merr. var. flavovirens Olivar & Mazo var. nov. (Figs 2.5 & 2.6) 

This taxon is a color variety of C. villosissima. The corollas are pale yellow to yellow-

green (red in C. vilosissima var. vilosissima) and the peduncles and bracteoles are longer 

(peduncles 1–2 cm in C. villosissima var. flavovirens vs 4–5 mm in C. vilosissima var. 

vilosissima; bracteoles ca 1 cm in C. villosissima var. flavovirens vs ca 5 mm in C. 

vilosissima var. vilosissima) – Type: K.R.F. Mazo 10 (holo: PNH! No. 258574; iso: 

CMUH!), Philippines, Mindanao, Zamboanga del Norte, Leon B. Postigo, Barangay 

Tinuyop, Naning River, elev. 436 m, fl. February 2021. 

 

Etymology 

The varietal name is from the Latin words flavus meaning “yellow” and virens meaning 

“green”, referring to the color of the corollas. 

 

Description 

An erect suffrutescent plant up to 3 m in height. Stems terete or slightly grooved, with 

ferruginous woolly hairs throughout. Leaves opposite, subequal; petioles 3–7 cm long, 

densely hirsute; blades 12–32 × 3–17 cm, oblong-ovate to ovate-lanceolate, slightly 

falcate, apex acuminate, base acute or acuminate, pronouncedly asymmetrical, not 

decurrent, margins denticulate, 12–15 pairs of lateral veins, curving and uniting at the 

margins, densely hirsute on both sides. Inflorescences cymous, axillary, erect, with 4–
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many flowers; peduncle 1–2 cm long, densely hirsute; bracts green, ca 1–1.5 cm long, 

linear, densely hirsute on both surfaces, persistent; bracteoles 1–1.2 cm long, densely 

hirsute on both surfaces; pedicels 6–11 mm long, densely hirsute. Calyx pale green, 

lobes linear, ca. 1.5 cm × 2 mm, divided to the base, densely hirsute. Corolla pale yellow 

to yellow-green, ca 2 cm long, funnel-shaped, lobes orbicular-ovate, reflexed 3–4.5 mm 

long, densely hirsute externally, glabrous internally. Stamens 2; filaments ca 4 mm long; 

anthers ca 2.5 mm long, thecae parallel, coherent at apices. Staminodes 3, central 0.5 

mm long, lateral 1 mm long. Gynoecium ca 13 mm long overall, densely hirsute; disc 

wavy, glabrous; style densely hirsute. Fruits oblong, translucent green, turning white 

upon maturity, densely hirsute, ca 1 cm × 6 mm; calyx and style persistent. 

 

 

 

Fig. 2.5. Photographs of Cyrtandra villosissima varieties. A. C. villosissima var. 

villosissima showing red corollas; B. C. villosissima var. flavovirens showing pale 

yellow to yellow-green corollas; C. Transluscent fruits of C. villosissima var. 

flavovirens; D–E. Pedunculate inflorescences of C. villosissima var. flavovirens; F. 

Habit of C. villosissima var. flavovirens. Scale bars at 1 cm—Photos by: A. CDFP, 

B–F. JECO & KRFM 
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Distribution 

This taxon is currently known only to occur in Zamboanga Peninsula, Mindanao, 

Philippines (Fig. 2.6). Cyrtandra villosissima var. villosissima is more widely 

distributed in Mindanao and its neighboring islands (Fig 2). There are several specimens 

of C. villosissima available in herbaria, but without information on the corolla color, it 

is difficult to discriminate between the two varieties. 

 

 

Fig. 2.6. Distribution map of Cyrtandra villosissima varieties. Inset: Map of the 

Philippines and highlighted in red is the range of C. villosissima. Map drawn using 

QGIS software, applying Mercator projection. 

 

Habitat & Ecology 

Occurring in secondary lowland forests along riverbanks. It was seen growing with 

individuals of Rhynchotechum parviflorum Blume. Seen flowering and fruiting between 

February and September. 

 

Notes 

Kraenzlin (1913a) described Slackia philippinensis Kraenzl. based on Merrill 8295 

which was collected from a nearby locality, Sax River Mountains, Zamboanga del Sur  
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(now Zamboanga City). Olivar et al. (2022) have not traced the type for S. 

philippinensis, but we have reason to believe that Kraenzlin (1913a) actually saw a 

specimen of C. villosissima var. flavovirens. Kraenzlin (1913a) noted that he did not see 

the corollas of the specimen, but the large ovate leaves (30 × 17 cm) and the wooly 

indumentum are quite striking for the species. This character is typical for C. 

villosissima which led Merrill (1923) to synonymize the name S. philippinensis under 

C. villosissima. We were able to visit the type locality of S. philippinensis and we only 

saw the yellow-colored variety, leading us to conclude that Kraenzlin (1913a) might 

have seen a specimen of the new variety C. villosissima var. flavovirens. A similar color 

variation has been reported in another Philippine endemic, C. hirtigera H.J. Atkins & 

Cronk (Atkins & Cronk 2001), and we might discover similar variations through 

continued fieldwork in the country. Cyrtandra villosissima shares with C. argentii 

Olivar, H.J. Atkins & Muellner-Riehl, C. ferruginea Merr., and C. hirtigera H.J. Atkins 

& Cronk the character combination of an erect suffrutescent habit and large leaves that 

are slightly falcate and densely hirsute (Olivar et al. 2020). We provide a key below to 

distinguish between these species and the varieties of C. villosissima. 

 

Key to morphologically similar species and the two C. villosissima varieties, 

adapted from Olivar et al. (2020) 

 

1. Mature leaves anisophyllous (smaller leaves less than half the length of the larger 

leaves in a pair) .................................................... C. ferruginea Merr. (Merrill 1915) 

– Mature leaves subequal ............................................................................................ 2 

2. Indumentum white; inflorescences pendulous and pedunculate .................................. 

……………. C. argentii Olivar, H.J. Atkins & Muellner-Riehl (Olivar et al. 2020) 

– Indumentum ferruginous; inflorescences erect andsub-sessile ................................ 3 

3. Calyx fused for half or more of its length; lobes triangular ………………………….. 

.......................................... C. hirtigera H. J. Atkins & Cronk (Atkins & Cronk 2001) 

– Calyx divided almost to the base, lobes linear ......................................................... 4 

4. Inflorescences sub-sessile; corolla red ..................... C. villosissima var. villosissima 

– Inflorescences pedunculate; corolla pale yellow to yellow-green…………………… 

........................................... C. villosissima var. flavovirens Olivar & Mazo var. nov. 
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Abstract 

A taxonomic synopsis of Philippine Cyrtandra (Gesneriaceae) is presented. Following 

a study of 138 published names and their types, we accept 98 Cyrtandra species for the 

Philippine flora. Except for C. angularis, C. elatostemoides, and C. yaeyamae, all are 

endemic to the country. Lectotypes or neotypes are designated for all names for which 

this is necessary, except for six names for which we were unable to locate original 

material. We also validate a species name that was previously described without a Latin 

diagnosis (C. peninsula), synonymize three names, and provide taxonomic notes for 

each species. In addition, we propose two replacement names for taxa for which a 

legitimate name in Cyrtandra does not currently exist: C. edanoi for a Philippine species 

and C. siporensis for a Sumatran species. A look-up table is provided to facilitate 

referencing of currently accepted names in Philippine Cyrtandra. 

 

Keywords 

biodiversity; conservation; nomen novum; species nova; synonymy; taxonomy; 

typification 

 

Introduction 

Cyrtandra J.R.Forst. & G.Forst. is the largest genus in the Gesneriaceae with ca. 800 

species of herbs, subshrubs and climbers, recognized by possessing two fertile stamens, 

and ellipsoidal indehiscent fruits that can either be tough-walled capsules or fleshy 

berries (Figs 3.1, 3.2) (Cronk et al. 2005; Atkins et al. 2013, 2020). Cyrtandra exhibits 

the widest geographical range of all Gesneriaceae genera. This extends from the Nicobar 

Islands in the West to the Hawaiian and Marquesan islands in the East (Burtt 2001; 

Atkins et al. 2013). Biogeographical studies of the genus provided evidence that Borneo 

is the most likely ancestral area and that dispersal followed a west-to-east pattern (Clark 

et al. 2009; Johnson et al. 2019; Atkins et al. 2020). As is common for many widespread 

species-diverse genera in the region (e.g., Begonia L., Bulbophyllum Thouars, 

Dendrochilum Blume, Elatostema J.R.Forst. & G.Forst., Hoya R.Br., Ficus L., 

Medinilla Gaudich., Syzygium Gaertn.), a modern comprehensive taxonomic treatment 

of this highly diverse genus is still lacking. 

 

Clarke (1883) attempted an overall treatment of Cyrtandra, recognizing 167 species, 

which he divided into two subgenera and thirteen sections. Taxonomists that followed 
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recognized that his sections contained a mixture of species unrelated to each other and 

abandoned his system of classification (Burtt 2001; Bramley 2005). Subsequent 

sectional classifications were developed to accommodate diversity in Hawaii 

(Hillebrand 1888; St. John 1966, 1987; Wagner et al. 1999) and in New Guinea 

(Schlechter 1923). Atkins & al. (2021) showed that all but one of Clarke's (1883) 

sections, C. sect. Dissimiles, are polyphyletic. To date, no satisfactory infrageneric 

classification exists for the genus. Bramley et al. (2003) suggested that an island-by-

island approach is most suitable to advance the taxonomy of Cyrtandra and this would 

benefit from concerted, multi-institutional, multinational strategies. Using this 

approach, Clark et al. (2013) produced a phylogenetically informed revision for the 

Solomon Islands and recognized monophyletic groups that are characterized by 

morphological characters. Atkins et al. (2020) produced the first well-sampled 

phylogeny of Cyrtandra across Southeast Asia, which showed some geographical 

structuring. This became an important stimulus for taxonomic treatments in centers of 

diversity, such as Sulawesi (Atkins & Kartonegoro 2021), Borneo (Atkins, in prep.), 

and New Guinea (Bramley, in prep.). 

 

The first comprehensive account of Philippine Cyrtandra species was published by 

Merrill (1923). His checklist consolidated work by Clarke (1883), Kraenzlin (1906, 

1913a,b), and Elmer (1908, 1910, 1913, 1915, 1919), as well as the results of his own 

research (Merrill 1906, 1907, 1913, 1915, 1916, 1918, 1919, 1920, 1922). In total, 83 

species were listed. Post Merrill (1923), Elmer (1934, 1939), Kraenzlin (1928), and 

Quisumbing (1930) continued working on the genus and described 17 new species from 

the Philippines. In the 20th century, Atkins & Cronk (2001) revised species from the 

Philippine island of Palawan and described three new species. Nishii et al. (2019) 

investigated Cyrtandra specimens from Japan, Taiwan and Batan Island in the 

Philippines, reporting C. yaeyamae Ohwi for the first time from the country. Olivar et 

al. (2020) described a new species and clarified the differences between the often 

confused C. ferruginea Merr. and C. villosissima Merr. The most recent comprehensive 

taxonomic checklist of Philippine Cyrtandra is presented on Co's Digital Flora of the 

Philippines website (Pelser et al., 2011 onwards). It lists the currently accepted names 

for 99 species and a further 6 species that are either not yet formally described or for 

which a legitimate name is not currently available. The present contribution builds on 

this checklist and the previously published literature and is intended to serve as a 
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precursor to a full taxonomic revision of Cyrtandra in the Philippines. We present a 

detailed annotated synopsis of Philippine Cyrtandra, clarify type citations, designate 

lectotypes or neotypes where necessary, and provide taxonomic notes to facilitate the 

application of names. In addition, we validate the name for a species that was previously 

described without a Latin diagnosis, present nomina nova for two previously described 

Cyrtandra species, and synonymize three names. A look-up table (Appendix 3.1) is 

provided to facilitate referencing of accepted names in Philippine Cyrtandra. 

 

Materials and Methods 

All known published names used for Philippine species of Cyrtandra were reviewed. 

Their protologues were obtained from the Biodiversity Heritage Library (BHL, 2020) 

and Internet Archive (2020), and supplementary information (e.g., distribution and 

taxonomic status) was obtained from Co's Digital Flora of the Philippines (Pelser et 

al. 2011 onwards), World Flora Online (WFO, 2021), International Plant Names Index 

(IPNI, 2020), and GBIF.org (2020). Philippine Cyrtandra material were acquired as 

digital and/or physical loans from A, BISH, BM, BO, BRIT, CP, E, GH, HBG, JEPS, 

K, L, MO, NY, P, PNH, U, UC, US, W, and Z. Herbaria B, E, K and WRSL were visited 

to examine additional specimens. Typification of names followed the International 

Code of Nomenclature for algae, fungi, and plants (Turland et al. 2018). Lectotypes 

were selected where appropriate from a set of syntypes or paratypes, and neotypes were 

designated when no original material could be located. 
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Fig. 3.1. Photographs of Philippine Cyrtandra. A, C. ferruginea: few-flowered 

simple cyme and hirsute corolla; B, C. ferruginea: anisophyllous leaves; C, C. 

cumingii: abaxial view of flowering shoot; D, C. incisa: fruiting shoot showing 

distinctly incised leaf margins; E, C. sibuyanensis: flowering shoot with leaves with 

long petioles and flowers with pink glabrous recurved corollas; F, C. argentii: 

pendulous compound and 10–15-flowered inflorescence; G, C. maesifolia: berry-

like fruits; H, C. angularis: angular internodes.—Photos: Pieter B. Pelser & Julie 

F. Barcelona. 
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Fig. 3.2. Photographs of Philippine Cyrtandra: A, C. villosissima: flowers with red 

corolla; B, C. ramiflora: flower with white corolla tube and pink lobes; C, C. 

parviflora: flower; D, C. parviflora: flowering shoot; E, C. hirtigera var. chlorina: 

stem with senescent flowers; F, C. hirtigera var. chlorina: flower; G, C. attenuata: 

linear obovate leaves that are congested in the upper parts of the stem; H, C. 

attenuata: leaves.—Photos: Pieter B. Pelser & Julie F. Barcelona.  
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Results and Discussion  

The application of taxonomic names is determined by means of nomenclatural types 

(Art. 7.2 of the ICN, Turland et al. 2018). The usage of the term “type” has evolved 

since the inception of the Code, but since 1 January 1958, it is required to designate a 

single element as the type. From 1 January 1990, the herbarium, collection or institution 

in which the type is conserved must be specified. A holotype is one specimen or 

illustration conserved in one herbarium or other collection or institution (Art. 8.2 of the 

ICN). Here, we discuss for Philippine Cyrtandra whether holotypes were 

unambiguously designated, whether syntypes or paratypes are available for 

lectotypification, and whether there is no original material, in which case neotypification 

is needed. 

 

The first few species of Cyrtandra were described for the Philippine flora by 

Clarke (1883). Clarke stated in his introduction (Clarke 1883: 11) that he cited all of the 

material he had seen in the herbaria that he had visited. The specimens cited by Clarke 

under each species' entry therefore represent all of the material he had seen for that 

species. Whenever a single specimen is cited, this should be considered the holotype. In 

the other cases where multiple specimens are cited, they are considered syntypes (Art. 

9.6 of the ICN), and we have selected a representative specimen showing distinguishing 

characters from the syntypes, a lectotype. 

 

Kraenzlin (1906, 1913a,b, 1928) described 37 Cyrtandra species for the Philippine 

flora. In 1906, Kraenzlin first described five species. He wrote in his introductory notes 

(Kraenzlin 1906: 275–276) that specimens stored at K served as types. Whenever a 

single specimen is indicated in his description of a species, this is therefore considered 

the holotype. Where more than one specimen is cited, these are syntypes, and the 

specimen representing the taxon best has been designated here as the lectotype. 

Kraenzlin (1913a,b) described 31 species. In this work, he described species based on 

specimens sent to B by Merrill. The majority of his descriptions mention a series of 

collections and these are considered syntypes (Art. 9.6 of the ICN). 

Kraenzlin's (1913a,b) names are here lectotypified, or neotypified if the syntypes or 

other original material could not be located. Lastly, Kraenzlin (1928) described 

C. pantothrix Kraenzl. designating the specimen deposited at W as the type. 

 

CHAPTER 3                                                                          A synopsis of Philippine Cyrtandra  



 

60 
 

From 1906 to 1939, Merrill and Elmer described between them 70 species of Cyrtandra 

for the Philippine flora. Rather than designating a single specimen as the type, Merrill 

(1906, 1907, 1913, 1915, 1916, 1918, 1919, 1920, 1922, 1923) and Elmer (1908, 1910, 

1913, 1915, 1919, 1934, 1939) referred to a type gathering and did not mention whether 

and how many duplicates of the type had been collected. Specimens from the type 

gathering are therefore syntypes, and a representative is designated here as the lectotype. 

When specimens from the type gathering could not be located, we designated a lectotype 

from the paratypes, or a neotype from specimens that matched the description of the 

species in the protologue. Elmer (1939) described “Cyrtandra peninsula Elmer”, “C. 

umbrina Elmer”, and “C. vulcanica Elmer” without a Latin diagnosis, violating Art. 

39.1. These names were therefore not validly published. Upon morphological analysis 

of their “types”, we concluded that two of these (“C. umbrina”, “C. vulcanica”) are 

conspecific with species whose names were previously validly published. However, the 

third species (“C. peninsula”) is indeed taxonomically distinct and we therefore validate 

it here.  

 

Quisumbing (1930) described seven additional species of Cyrtandra and indicated in 

his introductory note (Quisumbing 1930: 315) that types were deposited at the Bureau 

of Science Herbarium, Manila (now PNH), and that isotypes were at UC. Like many of 

the types deposited at PNH before the Second World War, these were destroyed during 

the bombing of the Bureau of Science in February 1945. Lectotypes are designated here 

from the surviving isotypes. More recently, Atkins & Cronk (2001), Nishii et al. (2019), 

Olivar & Muellner-Riehl (2019) and Olivar et al. (2020) described new species or 

reviewed the names of Philippine cyrtandras. Type designations included in these works 

are retained and detailed here. 
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Synopsis of Philippine Cyrtandra 

1. Cyrtandra aclada Merr. in Philipp. J. Sci. 20: 443. 1922 – Lectotype (designated 

here): Philippines, Zamboanga, Mt. Tubuan, Oct–Nov 1919, Bur. Sci. 36616 Ramos & 

Edaño (K barcode K000831596!). 

Merrill (1922) described this species based on two Bureau of Science collections made 

by Ramos and Edaño (36616, 36907) from Mt. Tubuan citing Bur. Sci. 36616 Ramos & 

Edaño as the type. Only one specimen of the gathering, deposited in K, was located. 

Because it is the only specimen of the type gathering known to us and it is uncertain 

whether there are any duplicates, it is designated here as the lectotype. Despite the 

specimen is lacking open flowers for investigation, important diagnostic features, such 

as the absence of indumentum, the opposite, equal, and slightly crenulate leaves, and 

the cauline inflorescences sometimes arising directly from the base of the stem, can still 

be observed (Merrill 1922). 

 

2. Cyrtandra aeruginosa Quisumb. in Philipp. J. Sci. 41: 345. 1930 – Lectotype 

(designated here): Philippines, Isabela, Mt. Moises, 1 Mar 1926, Bur. Sci. 47320 

Ramos & Edaño (NY barcode 04291102!; isolectotype: K barcode K000831597!). 

Quisumbing (1930) described this species solely based on Bur. Sci. 47320 Ramos & 

Edaño and designated the specimen in PNH as the holotype. Pre-war specimens in PNH 

were completely destroyed due to a fire that broke out in the museum in 1941 (National 

Museum of the Philippines, 2021) and hence that specimen is no longer extant. We 

located isotypes in K and NY and designate the specimen in NY as the lectotype because 

it has more floral parts. It shows the diagnostic features of this species: unequal, densely 

pubescent, dentate, and lanceolate to oblanceolate leaves, and umbellate inflorescences 

with small floral parts, which are densely pubescent except for the ovaries 

(Quisumbing 1930).  

 

3. Cyrtandra agusanensis Elmer in Leafl. Philipp. Bot. 7: 2658. 1915 – Lectotype 

(designated here): Philippines, Agusan, Mt. Urdaneta, Aug 1912, Elmer 13497 (NY 

barcode 00312633!; isolectotypes: BO No. 1735317!, E barcode E00062580!, HBG 

barcode HBG-517514!). 

Elmer (1915) described this species based on the gathering Elmer 13497 from Mt. 

Urdaneta. Multiple syntypes were located, and an exemplar specimen in NY is here 

designated as the lectotype. This species is morphologically similar to Cyrtandra livida 
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Kraenzl. but is different in having broadly lanceolate (vs. elliptic to narrowly elliptic) 

leaves with denticulate (vs. crenate) margins, solitary flowers (vs. inflorescences of 1–

3 flowers), white corollas with purplish tinge (vs. white tinged with yellow), and 

pubescent (vs. glabrous) calyces (Elmer 1915).  

 

4. Cyrtandra alvarezii Merr. in Philipp. J. Sci., C 13: 326. 1918 – Lectotype 

(designated here): Philippines, Lanao, Mar 1916, For. Bur. 25214 Alvarez (A barcode 

00054951!). 

Merrill (1918) described this characteristic species with broadly oblong-oblanceolate 

leaves and umbellate infructescences based on For. Bur. 25214 Alvarez. Only one 

specimen was located and this is here designated as the lectotype.  

 

5. Cyrtandra angularis Elmer in Leafl. Philipp. Bot. 3: 960. 1910 – Lectotype 

(designated here): Philippines, Mindanao, Mt. Apo, May 1909, Elmer 10698 (K 

barcode K000096619!; isolectotypes: A barcode 00054953!, BISH barcode 

BISH1001866!, BM barcode BM000630842!, BO No. 1869795!, E barcode 

E00062579!, GH barcode 00054952!, HBG barcode HBG-517613!, MO No. 1997468 

[barcode MO-716215]!, NY barcode 00312635!, US barcode 00126213!, WRSL!). 

Elmer (1910) described this species based on Elmer 10698. Merrill (1923) later reduced 

it to a synonym of Cyrtandra oblongifolia (Blume) C.B.Clarke. Burtt (1970), however, 

demonstrated that the two species can be distinguished using calyx characters. 

Cyrtandra angularis has tubular calyces with rounded lobes, whereas C. oblongifolia 

has triangular calyx lobes that are scarcely united into a tube (Burtt 1970). The specimen 

in K is designated as the lectotype since it is the most complete. Cyrtandra angularis is 

one of only three Philippine Cyrtandra species that are not endemic to the country. It 

has been reported from Mindanao and Sabah (Burtt 1970).  

 

6. Cyrtandra antoniana Elmer in Leafl. Philipp. Bot. 2: 561. 1908 – Lectotype 

(designated here): Philippines, Negros Oriental, Cuernos Mts., Mar 1908, Elmer 9542 

(NY barcode 00312636!; isolectotypes: BM barcode BM000795039!, BO No. 

1870482!, E barcode E00062581!, HBG barcode HBG-517512!, MO No. 1997469 

[barcode MO-716216]!, US barcode 00126215!, WRSL!, Z barcode Z-000017802!). 

Elmer (1908) discovered this species during his expedition to the Cuernos Mountains. 

Only one collection was cited in the protologue, and the duplicate in NY with Elmer's 
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field notes is designated as the lectotype. Cyrtandra antoniana is particularly striking 

for its showy red to purple pendulous inflorescences (Elmer, 1908).  

 

7. Cyrtandra apoensis Elmer in Leafl. Philipp. Bot. 3: 962. 1910 – Lectotype 

(designated here): Philippines, Davao, Mt. Apo, Aug 1909, Elmer 11557 (A barcode 

00054954!; isolectotypes: BISH barcode BISH1001867!, BM barcode BM000630843!, 

BO No. 1870477!, E barcode E00062582!, GH barcodes 00054955! & 00054956!, HBG 

barcode HBG-517511!, K barcode K000831598!, MO No. 1997470 [barcode MO-

716217]!, NY barcode 00312637!, U barcode U 0226576!, US barcode 00126216!, 

WRSL!, Z barcode Z-000017803!). 

Elmer (1910) described this species based on Elmer 11557. The specimen in A shows 

the diagnostic characters best and is therefore designated as the lectotype. Characteristic 

features of this species are its large subequal oblong leaves with dentate margins and 

bluntly cuneate to inequilateral bases, its glabrous inflorescences, and its cardinal-red, 

and strongly reflexed corollas (Elmer 1910).  

 

8. Cyrtandra argentii Olivar, H.J.Atkins & Muellner in Eur. J. Taxon. 676: 1. 2020 – 

Holotype: Philippines, Mindoro, Mt. Halcon, 13 Mar 1997, Mendum & al. 29053 (E 

barcodes E00057027!+E00057028!; isotype: PNH!). 

The holotype is mounted on two sheets clearly marked as belonging to the same 

gathering. Cyrtandra argentii is a recently described species with pendulous compound 

cymose inflorescences of 10–15 flowers, subequal leaves, white woolly indumentum, 

glabrous corolla, and ovoid fruits (Olivar et al. 2020).  

 

9. Cyrtandra attenuata Elmer in Leafl. Philipp. Bot. 2: 558. 1908 – Lectotype 

(designated here): Philippines, Negros Oriental, Cuernos Mts., Mar 1908, Elmer 9623 

(BM barcode BM000997685!; isolectotypes: E barcode E00062583!, HBG barcode 

HBG-517510!, K barcode K000831599!, L barcode L 0003342!, MO No. 1997471 

[barcode MO-716218]!, NY barcode 00312639!, WRSL!, Z barcode Z-000017804!). 

= Cyrtandra stenophylla Kraenzl. in Philipp. J. Sci., C 8: 325. 1913 – Syntypes: 

Philippines, Negros, Canlaon Volcano, Merrill 7008 (B, presumed destroyed), For. Bur. 

4259 Everett (B, presumed destroyed); Luzon, Tayabas Prov., Paete-Piapi, For. Bur. 

9533 Curran (B, presumed destroyed) – Neotype (designated here): Philippines, 
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Panay, May–Aug 1918, Bur. Sci. 32491 McGregor (K!; isoneotype: P barcode 

P03884383!). 

Elmer (1908) described this species based on Elmer 9623, and the syntype in BM is here 

designated as the lectotype because it includes flowers. Kraenzlin (1913b) described 

Cyrtandra stenophylla Kraenzl. based on three collections: Merrill 7008 and For. Bur. 

4259 Everett from the same type locality as C. attenuata, and For. Bur. 9533 Curran 

from Luzon. Merrill (1923) synonymized C. stenophylla with C. attenuata and we agree 

with his decision. Both species share the following characters: linear-obovate leaves that 

are congested in the upper part of the stems, and pubescent floral parts. To date, none 

of the syntypes of C. stenophylla have been located. We therefore designate a neotype 

for this name from a collection indicated in Merrill's (1923) work as being 

C. stenophylla and that is conspecific with C. attenuata.  

 

10. Cyrtandra auriculata C.B.Clarke in Candolle & Candolle, Monogr. Phan. 5: 251. 

1883 – Lectotype (designated here): Philippines, Luzon, Albay, Cuming 1328 (K 

barcode K000831600!; isolectotypes: FI barcode FI009829!, K barcode K000831601!). 

Clarke (1883) described this species based on Cuming 1328 in K, of which there are two 

sheets, both bearing “Cyrtandra auriculata” in Clarke's handwriting. On one of the 

sheets (K000831601), 1328 could be mistaken for 1320 as there is only a faint line 

dissecting the 0, and the number is written differently from that on K000831600. 

However, Clarke (1883) stated in his introduction that he attempted to cite all the 

material seen by him, and he did not cite Cuming 1320. As such we assume he also 

interpreted the collector number as 1328. Here, we select the K sheet with the larger 

portion of plant (K000831600) as lectotype. A drawing of a floral dissection is also 

present on this specimen which could have been made by Clarke or later in the 

specimen's history. This characteristic creeping herb is easily recognized by its 

pubescent, anisophyllous leaves and pubescent, solitary, purple flowers (Clarke 1883).  

 

11. Cyrtandra bacanii Olivar & Muellner in Phytotaxa 418: 117. 2019 ≡ Cyrtandra 

umbellata Kraenzl. in Philipp. J. Sci., C 8: 330. 1913, nom. illeg., non de Vriese 1856 – 

Lectotype (designated here): Philippines, Benguet, Dec 1908, For. Bur. 15900 Bacani 

(K barcode K000831685!; isolectotype: US barcode 00126363!). 

Olivar & Muellner-Riehl (2019) gave a new name to Cyrtandra umbellata Kraenzl. as 

this is a later homonym of C. umbellata de Vriese but failed to designate a lectotype. 
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Long peduncles (ca. 9 to 10 cm) and the glabrous leaves are characteristic of this species 

(Kraenzlin 1913b). The specimen in K has more fruiting parts and is designated as the 

lectotype.  

 

12. Cyrtandra barnesii Merr. in Philipp. J. Sci. 20: 444. 1922 – Lectotype (designated 

here): Philippines, Benguet, Mt. Tonglon, May–Jun 1904, For. Bur. 920 Barnes (BM 

barcode BM000997684!; isolectotypes: L 2D barcode L.2825836!, NY barcodes 

04291109! & 04291110!, US barcode 00126221!). 

Merrill (1922) indicated that the gathering For. Bur. 920 Barnes was the type of 

Cyrtandra barnesii and a syntype in BM is here designated as the lectotype as it shows 

the diagnostic unequal leaves (larger leaf oblanceolate, smaller leaf obovate), ciliate 

inflorescences and the whorl of ovate pilose bracts (Merrill 1922). Merrill (1922) noted 

that this species had been confused with C. lobbii C.B.Clarke but differs significantly 

in its dissimilar leaves, the smaller one of the pair being sessile, ovate, deeply cordate 

and entirely different in shape and size from the larger one of the pair. In contrast, 

C. lobbii has isophyllous oblong-lanceolate leaves with acute bases. Merrill (1922) 

mentioned that Bur. Sci. 37541 & 37800 Ramos & Edaño represent a form of C. barnesii 

with densely pilose leaves with an obtuse to cordate base.  

 

13. Cyrtandra bataanensis Kraenzl. in Philipp. J. Sci., C 8: 330. 1913 – Type: 

Philippines, Luzon, Bataan: For. Bur. 20035 Topacio (B, presumed destroyed) – 

Neotype (designated here): Philippines, Mindoro, Paluan, Apr 1921, Bur. Sci. 39707 

Ramos (US barcode 00081286!; isoneotypes: US barcodes 00081284!, 00081285!). 

Like many of Kraenzlin's (1913a,b) types stored in B, the collection For. Bur. 20035 

Topacio from Bataan, Luzon, on which the description of this species was based, has 

not been located to date and is presumed to have been destroyed during the Second 

World War. Merrill (1923) identified collections from Paluan Mindoro (a neighboring 

island of Luzon) as Cyrtandra bataanensis. These specimens match the description of 

Kraenzlin (1913b) by having anisophyllous leaves (large leaves ca. 24 × 6.5 cm and 

smaller leaves 13 × 3.8 cm), with a cuneate-obovate base, dentate margins, and densely 

pilose nerves and petioles, by having calyces with triangular lobes with acuminate tips, 

and by having tubular and villous corollas. The specimen from the collection Bur. Sci. 

39707 Ramos at US is here designated as a neotype since it clearly shows these 

characters.  
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14. Cyrtandra benguetiana Kraenzl. in J. Linn. Soc., Bot. 37: 281. 1906 – Lectotype 

(designated here): Philippines, Benguet, Loher 4237 (K barcode K000831602!; 

isolectotype: US barcode 00126223!). 

Remaining syntypes: Philippines, Benguet, Nov 1884, Vidal 1821 (K barcode 

K000831603!); Philippines, Benguet: Loher 5039 (K barcode K000831604!). 

Kraenzlin (1906) mentioned three collections (Loher 4237 & 5039, Vidal 1821) in the 

protologue, and the specimen showing the most complete parts is selected as lectotype 

from these syntypes. The sheet, deposited at K, contains both Loher 4237 and Vidal 

1821. Loher 4237 is the right-most specimen on the sheet. Kraenzlin (1906) noted this 

species is morphologically similar with Cyrtandra parviflora C.B.Clarke and 

C. chrysea C.B.Clarke, but is distinguished by its smaller leaves and golden-yellow 

indumentum throughout the plant.  

 

15. Cyrtandra callicarpifolia Elmer in Leafl. Philipp. Bot. 3: 966. 1910 – Lectotype 

(designated here): Philippines, Mindanao, Mt. Apo, Aug 1909, Elmer 11497 (BM 

barcode BM000997683!; isolectotypes: A barcode 00054959!, BISH barcode 

BISH1001879!, BO No. 1870503!, E barcode E00062584!, GH barcodes 00054957! & 

00054958!, HBG barcode HBG-517509!, K barcode K000831605!, MO No. 1997472 

[barcode MO-716214]!, NY barcode 00312640!, P barcode P03899623!, US barcode 

00126226!, WRSL!). 

= Cyrtandra miserrima Kraenzl. in Philipp. J. Sci., C 8: 316. 1913 – Lectotype 

(designated here): Philippines, Mindanao, Mt. Apo, May 1903, DeVore & Hoover 317 

(US barcode 00126296!). 

Elmer (1910) described this species based on Elmer 11497 and the most complete 

syntype in BM is here selected as the lectotype. Merrill (1923) synonymized Cyrtandra 

miserrima with C. callicarpifolia because the only difference between them was the size 

of their leaves, quite variable in C. callicarpifolia and ca. 12 × 5 cm in C. miserrima. 

We were only able to locate one syntype of C. miserrima in US, which is here designated 

as the lectotype. Cyrtandra callicarpifolia is similar to C. maesifolia in its leaf 

morphology. Both species have alternate oblong to elliptic leaves with glabrous upper 

surfaces, acute apices, and rounded to cuneate bases. Cyrtandra callicarpifolia is 

distinguished by its 1- to 3-flowered inflorescences (vs. 3–5 in C. maesifolia), its larger 

flowers (vs. not more than 3 cm in C. maesifolia), and its entirely white corollas (vs. 

tinged with purple in the sinuses in C. maesifolia). 
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16. Cyrtandra castanea Merr. in Philipp. J. Sci., C 13: 326. 1918 – Lectotype 

(designated here): Philippines, Luzon, Mt. Dalindingan, Aug–Sep 1916, Bur. Sci. 

26606 Ramos & Edaño (K barcode K000831606!; isolectotypes: P barcode 

P03899620!, US barcode 00126228!). 

Merrill (1918) described this species based on Bur. Sci. 26606 Ramos & Edaño, and the 

most complete syntype in K is here designated as the lectotype. Merrill (1918) also 

noted the morphological similarities of this species to Cyrtandra incisa C.B.Clarke, but 

C. castanea has dark brown indumentum, whereas the indumentum of C. incisa is 

yellow to brown.  

 

17. Cyrtandra cauliflora Merr. in Philipp. J. Sci. 17: 315. 1920 – Lectotype 

(designated here): Philippines, Panay, Libacao, May–Jun 1919, Bur. Sci. 35342 

Martelino & Edaño (A barcode 00054960!; isolectotypes: K barcode K000831607!, P 

barcode P03899625!, US barcode 00126229!). 

Merrill (1920) described this species based on Bur. Sci. 35342 Martelino & Edaño, and 

the most complete syntype in A is here designated as the lectotype. Cyrtandra cauliflora 

is a cauliflorous species recognized by its oblanceolate leaves with acuminate apex, 

cuneate base, and serrate margin, and its entirely villous inflorescences (Merrill 1920).  

 

18. Cyrtandra cleopatrae H.J.Atkins & Cronk in Edinburgh J. Bot. 58(3): 451. 2001 – 

Holotype: Philippines, Palawan, Cleopatra's Needle, 22 Jan 1998, Cronk, Mendum, 

Argent, Middleton, Wilkie, Fuentes & Chavez 25437A (PNH!; isotype [two sheets]: E 

barcodes E00118605! & E00118606!). 

This species was described by Atkins & Cronk (2001), who noted that the distinctive 

lilac corolla and calyx, and the ferruginous indumentum separate this species from other 

Cyrtandra species from Palawan. 
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19. Cyrtandra constricta Elmer in Leafl. Philipp. Bot. 7: 2660. 1915 – Lectotype 

(designated here): Philippines, Mindanao, Mt. Urdaneta, Oct 1912, Elmer 14196 (GH 

barcode 00054961!; isolectotypes: A barcode 00054962!, BISH barcode 

BISH1001875!, BO No. 1359448!, CAS barcode 0033130!, CP!, E barcode 

E00062585!, HBG barcode HBG-517503!, K barcode K000831608!, MO No. 

MO751474 [barcode MO-716212]!, NY barcodes 00312644! & 00312645!, P barcode 

P03884314!, U barcode U 0226572!, US barcodes 01269031! & 00126233!, Z barcode 

Z-000017806!). 

Elmer (1915) described this species based on Elmer 14196. The syntype in GH shows 

reproductive parts and is here designated as the lectotype. This species is 

morphologically similar to Cyrtandra tavabensis Elmer and C. davaoensis Elmer. All 

three have oblong leaves with long petioles (ca. 3 cm) and ellipsoid fruits that are 

subtended by minute bracts. Cyrtandra constricta can be distinguished by its glabrous 

leaves (those of C. davaoensis and C. tayabensis are hirsute at the nerves) and the 

number of fruits per infructescence (3–5 in C. constricta vs. 1–3 in both C. davaoensis 

and C. tayabensis).  

 

20. Cyrtandra cumingii C.B.Clarke in Candolle & Candolle, Monogr. Phan. 5: 263. 

1883 – Lectotype (designated by Nishii & al. in Edinburgh J. Bot. 76(3): 340. 2019): 

Philippines, Luzon, Tayabas, 1841, Cuming 757 (K barcode K000831609!; 

isolectotypes: BM barcode BM000798277!, K barcode K000831610!, L 2D barcodes 

L.2818448! & L.2818452!, MO No. 100457525 [barcode MO-2369197]!, P barcodes 

P03884307! & P03884310!). 

This is a widespread species common in primary forests along streams at medium 

elevation (Merrill, 1923). Nishii & al. (2019) noted that a detailed taxonomic study 

throughout its range is required to understand both the species limits and its relationship 

with morphologically similar species such as Cyrtandra grandifolia Elmer, 

C. gitingensis Elmer, C. oblongata Merr. and C. pachyneura Kraenzl.  
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21. Cyrtandra davaoensis Elmer in Leafl. Philipp. Bot. 3: 968. 1910 – Lectotype 

(designated here): Philippines, Mindanao, Mt. Apo, May 1909, Elmer 10595 (NY 

barcode 00312648!; isolectotypes: A barcode 00054964!, BISH barcode 

BISH1001882!, BM barcode BM000997677!, BO No. 1870755!, E barcode 

E00062587!, GH barcode 00054963!, HBG barcode HBG-517501!, K barcode 

K000831613!, L 2D barcode L.2818352!, US barcode 00126240!, WRSL!, Z barcode 

Z-000017808!). 

= Cyrtandra scandens Kraenzl. in Philipp. J. Sci., C 8: 319. 1913 – Lectotype 

(designated here): Philippines, Mindanao, Surigao, Apr 1906, Bolster 326 (US barcode 

00126340!). 

Elmer (1910) described this species based on Elmer 10595 from Mt. Apo on the island 

of Mindanao. The specimen in NY with reproductive parts and Elmer's field notes is 

designated as the lectotype for this species. Merrill (1923) recognized that Cyrtandra 

scandens, also from Mindanao but from another province, matches the description of 

C. davaoensis. We support Merrill's (1923) recognition of C. scandens as a synonym of 

C. davaoensis. Only one syntype has been located, and we here designate the US 

specimen as the lectotype. Cyrtandra davaoensis is morphologically similar to 

C. tayabensis Elmer, but differs in the number of lateral nerves (17 vs. 10 in 

C. tayabensis), acute versus acuminate leaf apices in C. tayabensis, ovately oblong 

versus oblong leaves in C. tayabensis, and calyces that are deeply divided versus only 

divided up to the upper third in C. tayabensis.  

 

22. Cyrtandra decussata Elmer in Leafl. Philipp. Bot. 3: 961. 1910 – Lectotype 

(designated here): Philippines, Mindanao, Mt. Apo, Sep 1909, Elmer 11704 (GH 

barcode 00054965!; isolectotypes: BISH barcode BISH1001883!, BM barcode 

BM000997676!, BO No. 1870273!, E barcode E00062588!, HBG barcode HBG-

517500!, K barcode K000831614!, L 2D barcode L.2818382!, MO No. 1997476 

[barcode MO-716208]!, NY barcode 00312647!, US barcode 00126241!, WRSL!, Z 

barcode Z-000017809!). 

Elmer (1910) described this species based on Elmer 11704, and the syntype in GH is 

designated as the lectotype since it shows the position of the inflorescences. Cyrtandra 

decussata is morphologically similar to C. attenuata Elmer and C. pallidifolia Kraenzl. 

(Elmer 1910). It is distinguished from these two by having longer internodes and 
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inflorescences restricted to the lower nodes close to the ground. Those of C. attenuata 

and C. pallidifolia are borne on the upper leaf axils.  

 

23. Cyrtandra disparifolia Quisumb. in Philipp. J. Sci. 41: 347. 1930 – Lectotype 

(designated here): Philippines, Luzon, Isabela, San Mariano, Feb–Mar 1926, Bur. Sci. 

46751 Ramos & Edaño (NY barcode 04291106!). 

Quisumbing (1930) described this species based on Bur. Sci. 46751 Ramos & Edaño. 

Only one isotype in NY was located and is designated as the lectotype. 

Quisumbing (1930) mentioned that the abaxial side of the leaves is red when fresh and 

that it is morphologically similar to C. reticosa C.B.Clarke, but C. disparifolia can be 

distinguished by its glabrous ovaries (hirsute in C. reticosa) and its smaller leaves and 

flowers.  

 

24. Cyrtandra edanoi Olivar & Pelser, nom. nov. ≡ Didymocarpus pallida Kraenzl. in 

Philipp. J. Sci., C 8: 167. 1913, non Cyrtandra pallida Elmer 1908, ≡ Cyrtandra 

copelandii Merr., Enum. Philipp. Fl. Pl. 3: 458. 1923 [nom. nov. pro 

Didymocarpus pallida], nom. illeg., non Cyrtandra copelandii Elmer 1915 [which ≡ 

Rhynchotechum copelandii (Elmer) Elmer ex Merr.] – Type: Philippines, Mindanao, 

Zamboanga, Sax River, Merrill 8224 (B, presumed destroyed) – Neotype (designated 

here): Philippines, Mindanao, Zamboanga, Oct–Nov 1919, Bur. Sci. 37227 Ramos & 

Edaño (K!). 

Kraenzlin's (1913a) description of this species is based on Merrill 8224. 

Kraenzlin (1913a) wrote in the protologue that his original placement in Didymocarpus 

Wall. was based on flower buds. Subsequent collecting at the type locality by Ramos 

and Edaño afforded flowering specimens that led Merrill (1923) to identify the species 

as Cyrtandra. Because the epithet was already occupied by a different name introduced 

by Elmer (1908; see below), Merrill (1923) provided C. copelandii as a replacement 

name. However, that name is antedated by C. copelandii Elmer (1915) making it a later 

homonym (Art. 53.1 of the ICN, Turland et al. 2018). A new name is here proposed and 

commemorates G.E. Edaño, who was part of the team that collected additional material 

of this species. Kraenzlin's (1913a) type has not been located to date, and a neotype is 

here designated from a collection assigned to this species by Merrill (1923). It should 

also be noted that C. copelandii Elmer is currently considered to belong to 

Rhynchotechum Blume (Merrill 1923; Anderson & Middleton 2013).  
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25. Cyrtandra elatostemoides Elmer in Leafl. Philipp. Bot. 5: 1781. 1913 

(‘elatostemmoides’) – Lectotype (designated here): Philippines, Palawan, Mt. Pulgar, 

Mar 1911, Elmer 13207 (P barcode P03884334!; isolectotypes: BO No. 1870745!, E 

barcode E00062589!, L 2D barcode L.2818282!). 

= Cyrtandra kraenzlinii Merr. in Philipp. J. Sci., C 10: 76. 1915 – Lectotype 

(designated here): Philippines, Palawan, Malampaya Bay, Sep 1910, Merrill 7247 (K 

barcode K000831632!; isolectotypes: BM barcode BM000798279!, L 2D barcode 

L.2825938!, NY barcode 00312663!, P barcode P03555568!, US barcode 00126276!). 

The specific epithet was misprinted as ‘elatostemmoides’ in the protologue, but 

corrected to ‘elatostemoides’ in the errata accompanying the volume of Leaflets of 

Philippine Botany in which it was published (Elmer 1913). Elmer 13207 was cited as 

the type of Cyrtandra elatostamoides by Elmer (1913) without citing a herbarium, so 

the most complete syntype found at P is designated here as the lectotype. Merrill 7247 

was the only collection cited in the protologue for C. kraenzlinii; the specimen in K has 

floral parts for investigation and is selected as the lectotype. The greatly reduced, ovate 

smaller leaf is distinctive for this species. Cyrtandra elatostemoides and C. gibbsiae 

S.Moore from Sabah have vermiform sclereids in the hypodermis and polymorphic 

sclereids (Atkins & Cronk, 2001). Cyrtandra elatostemoides is one of only three 

Philippine Cyrtandra species that are not endemic to the country, it has also been 

reported from Borneo (Atkins & Cronk, 2001).  

 

26. Cyrtandra ferruginea Merr. in Philipp. J. Sci., C 10: 75. 1915 – Lectotype 

(designated here): Philippines, Luzon, Camarines, Mt. Cauayan, Dec 1913, Bur. Sci. 

1548 Ramos (GH barcode 00054966!; isolectotypes: BM barcode BM000630854!, BO 

No. 1870740!, L 2D barcode L.2818245!, NY barcode 00312651!, P barcode 

P03884331!, US barcode 00126248!). 

Merrill (1915) described this species based on Bur. Sci. 1548 Ramos, and the most 

complete syntype in GH is designated as the lectotype. The affinities of this species 

were discussed by Olivar et al. (2020). This species shares with C. argentii Olivar & al., 

C. hirtigera H.J.Atkins & Cronk, and C. villosissima Merr. the erect suffrutescent habit 

and large leaves. Cyrtandra ferruginea can be recognized by its ferruginous 

anisophyllous leaves, 1–3-flowered simple cymes, and hirsute corolla.  
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27. Cyrtandra fusconervia Merr. in Philipp. J. Sci., C 8: 389. 1913 – Lectotype 

(designated here): Philippines, Leyte, Dagami, 31 Mar 1913, Wenzel 88 (GH barcode 

00054968!; isolectotype: US barcode 00126253!). 

Merrill (1913) described this species solely from the gathering Wenzel 88, and the 

syntype in GH showing the inflorescences and the large leaves of this species is selected 

as the lectotype. This species shares affinities with Cyrtandra attenuata Elmer and 

C. pallidifolia Kraenzl., but has wider leaves (reaching up to 9 cm in C. fusconervia vs. 

only 2 cm in C. attenuata and C. pallidifolia) and corollas (5 cm in C. fusconervia vs. 

2–3 cm in C. attenuata and C. pallidifolia), and prominent nerves with brown pilose 

hairs (vs. green and pulverulent in C. attenuata and C. pallidifolia).  

 

28. Cyrtandra geantha Kraenzl. in Philipp. J. Sci., C 8: 323. 1913 – Type: Philippines, 

Mindanao, Lake Lanao, Camp Keithley, Clemens s.n. (B, presumed destroyed) – 

Neotype (designated here): Philippines, Mindanao, Bukidnon, Jun–Jul 1920, Bur. Sci. 

39111 Ramos & Edaño (P barcode P03555516!; isoneotypes: K!, US barcode 

00081333!). 

Kraenzlin's (1913b) type for this species has not been located. However, Merrill (1923) 

cited collections that match Kraenzlin's (1913b) description. From these, we designate 

Bur. Sci. 39111 Ramos & Edaño in P as the neotype as this shows the distinguishing 

characters of this species. The ferruginous indumentum and the reproductive parts 

arising near the ground can be used to distinguish this species from Cyrtandra 

limnophila Kraenzl. and C. tecomiflora Kraenzl. (both are glabrous and the flowers are 

borne on the upper leaf axils; Kraenzlin, 1913b).  

 

29. Cyrtandra gitingensis Elmer in Leafl. Philipp. Bot. 3: 956. 1910 – Lectotype 

(designated here): Philippines, Sibuyan, Mt. Giting-giting, Apr 1910, Elmer 12369 (E 

barcode E00062590!; isolectotypes: BISH barcode BISH1001892!, BM barcode 

BM000997674!, BO No. 1870937!, HBG barcode HBG-517491!, K barcode 

K000831618!, L 2D barcode L.2818081!, MO No. 1997478 [barcode 716206]!, NY 

barcode 00312655!, US barcode 00126256!, WRSL!, Z barcode Z-000017814!). 

Elmer (1910) described this species based on Elmer 12369, and the syntype in E 

showing the decurrent leaf bases and the inflorescences is here designated as the 

lectotype. Cyrtandra gitingensis is morphologically similar to C. cumingii C.B.Clarke, 

but different by having decurrent leaf bases with brown hairs (vs. not decurrent and 
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glabrous in C. cumingii), pedunculate inflorescences with green, ovate, foliaceous 

bracts that are pubescent along the nerves, and pubescent calyces and corollas (vs. 

subsessile with white glabrous bracts and glabrous floral parts in C. cumingii).  

 

30. Cyrtandra glabrifolia Merr., Enum. Philipp. Fl. Pl. 3: 459. 1923 ≡ Cyrtandra glabra 

Kraenzl. in Philipp. J. Sci., C 8: 317. 1913, nom. illeg., non Jack 1823 – Lectotype 

(designated here): Philippines, Mindoro, Mt. Halcon, Nov 1906, Merrill 5770 (US 

barcode 00126257!; isolectotypes: K barcode K000831619!, US barcode 00081501!). 

Cyrtandra glabra Kraenzl. is a later homonym, and Merrill (1923) gave this species a 

new name. The specimen in US, which is part of Kraenzlin's (1913b) type material, was 

also listed by Merrill (1923) and shows the characteristic features of this species. It is 

designated as the lectotype. This species is distinct in having anisophyllous leaves, long 

peduncles, and is devoid of indumentum (Kraenzlin 1913b).  

 

31. Cyrtandra glabrilimba Quisumb. in Philipp. J. Sci. 41: 349. 1930 – Lectotype 

(designated here): Philippines, Luzon, Mt. Moises, Mar 1926, Bur. Sci. 47263 Ramos 

& Edaño (A barcode 00054969!; isolectotypes: B barcode B 10 1067851!, BO No. 

1362409!, K barcode K000831620!, NY barcode 04291103!). 

Quisumbing (1930) described this species based on Bur. Sci. 47263 Ramos & Edaño. 

The holotype in PNH was destroyed during the Second World War, and the isotype in 

A is designated as the lectotype because it has more reproductive parts. Cyrtandra 

glabrilimba is morphologically similar to C. tenuipes Merr. Both species are glabrous, 

except on the younger parts of the plants and on the inflorescences. They also have 

opposite unequal oblong to oblanceolate leaves. Cyrtandra glabrilimba differs from 

C. tenuipes in its smaller flowers, number of flowers in an umbel (4–10 in 

C. glabrilimba vs. 3–4 in C. tenuipes), shorter peduncles (8–20 mm in C. glabrilimba 

vs. 4–6 cm in C. tenuipes), and narrowly ovoid ovaries (vs. ovoid in C. tenuipes).  

 

  

CHAPTER 3                                                                          A synopsis of Philippine Cyrtandra  



 

74 
 

32. Cyrtandra grandifolia Elmer in Leafl. Philipp. Bot. 7: 2663. 1915 – Lectotype 

(designated here): Philippines, Mindanao, Mt. Urdaneta, Sep 1912, Elmer 13711 (E 

barcode E00062592!; isolectotypes: A barcode 00054970!, BISH barcode 

BISH1001898!, BM barcode BM000997673!, GH barcode 00054971!, HBG barcode 

HBG-517488!, K barcode K000831621!, L 2D barcode L.2818097!, MICH barcode 

1192337!, MO No. 751580 [barcode MO-716205]!, NY barcode 00312657!, P barcode 

P03555511!, U barcode U 0226567!, US barcode 00126260!). 

Elmer (1915) described this species based on Elmer 13711. Among the syntypes, the 

specimen in E has flowering material held in a packet that is available for dissection and 

close examination and for this reason is designated as the lectotype. Cyrtandra 

grandifolia is morphologically similar to C. cumingii, but has larger leaves and 

pedunculate inflorescences (60 × 10 cm in C. grandifolia vs. 30 cm × 14 cm in 

C. cumingii and subsessile inflorescences in C. cumingii).  

 

33. Cyrtandra hirtigera H.J.Atkins & Cronk in Edinburgh J. Bot. 58(3): 452. 2001 – 

Holotype: Philippines, Palawan, Cleopatra's Needle, 21 Jan 1998, Cronk & al. 25433 

(PNH!; isotypes: E barcodes E00067286!, E00067287!, E00067288! & E00743896!). 

Atkins & Cronk (2001) noted that this species is morphologically similar to Cyrtandra 

villosissima Merr. and that C. hirtigera is distinct by having fused calyx lobes that are 

broadly lanceolate (vs. divided and linear in C. villosissima), glabrous fruits (vs. with 

eglandular hairs in C. villosissima) and glandular hairs on the style (vs. eglandular in 

C. villosissima). The typical variety has crimson indumentum, red calyces with acute 

lobe apices, and reddish-orange corollas with slightly bilabiate lobes (Atkins & Cronk 

2001).  

 

33a. Cyrtandra hirtigera var. chlorina H.J.Atkins & Cronk in Edinburgh J. Bot. 58(3): 

453. 2001 – Holotype: Philippines, Palawan, Thumb Peak, 29 Jan 1998, Cronk & al. 

25518 (PNH!; isotypes: E barcodes E00067283!, E00067284!, E00067285! & 

E00743673!). 

This variety has pale indumentum, green calyces with acuminate lobe apices, and yellow 

to red corollas with subequal lobes (Atkins & Cronk 2001; Olivar et al. 2020).  

 

CHAPTER 3                                                                          A synopsis of Philippine Cyrtandra  



 

75 

 

34. Cyrtandra hypochrysea Kraenzl. in J. Linn. Soc., Bot. 37: 276. 1906 – Holotype: 

Philippines, Luzon, Benguet, 1905, Loher 4233 (K barcode K000831626!; isotype: US 

barcode 00126264!). 

Kraenzlin (1906) explicitly mentioned that the type for this species was deposited in K. 

Only one specimen could be located in K, and this is considered the holotype. Cyrtandra 

hypochrysea is morphologically similar to C. chrysea C.B.Clarke but different in its 

pedunculate inflorescences (vs. subsessile in C. chrysea) and larger flowers (ca. 2.5 cm 

long in C. hypochrysea vs. ca. 1.5 cm long in C. chrysea).  

 

35. Cyrtandra hypochrysoides Kraenzl. in Philipp. J. Sci., C 8: 319. 1913 – Lectotype 

(designated here): Philippines, Luzon, Mt. Pinatubo, Mar–Apr 1907, Bur. Sci. 2543 

Foxworthy (US barcode 00081521!; isolectotypes: NY barcode 04291101!, P barcode 

P03934034!, US barcode 00081346!). 

= Cyrtandra quisumbingii Elmer in Leafl. Philipp. Bot. 9: 3193. 1934, syn. nov. – 

Lectotype (designated here): Philippines, Luzon, Mt. Pinatubo, May 1927, Elmer 

22130 (NY barcode 00312702!; isolectotypes: BO No. 1257711!, C barcode 

C10012753!, GH barcode 00054988!, K barcode K000831667!, L 2D barcode 

L.2826465!, MICH barcode 1192339!, MO No. 1037954 [barcode MO-256459]!, P 

barcode P03899639!, US barcode 00126326!, Z barcode Z-000017828!). 

= Cyrtandra quisumbingii var. minor Elmer in Leafl. Philipp. Bot. 9: 3194. 1934, syn. 

nov. – Lectotype (designated here): Philippines, Luzon, Mt. Pinatubo, May 1927, 

Elmer 22192 (MICH barcode 1192340!; isolectotypes: GH barcode 00054989!, HBG 

barcode HBG-517453!, K barcode K000831668!, MO No. 1037955 [barcode MO-

256459]!, NY barcode 00312701!, P barcode P03899638!). 

Remaining syntypes of Cyrtandra hypochrysoides: Philippines, Palawan, April 1906, 

Bur. Sci. 650 Foxworthy (US barcodes 00081518! & 00126265!), Bur. Sci. 687 

Foxworthy (US barcodes 00081519! & 00081345!). 

Kraenzlin (1913b) did not designate a type for Cyrtandra hypochrysoides but instead 

listed multiple collections (Bur. Sci. 2543, 650, & 687 Foxworthy). Among these 

syntypes, Bur. Sci. 2543 Foxworthy best represents the species, and the most complete 

specimen in US is designated as the lectotype. Elmer (1934) described C. quisumbingii 

based on material from the same locality as Bur. Sci. 2543 Foxworthy. Elmer (1934) 

failed to compare both species despite their clear similarities. In fact, the types and 

descriptions of both species perfectly match each other. Both varieties of 
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C. quisumbingii are therefore here considered synonyms of C. hypochrysoides. The 

lectotypes selected here for C. quisumbingii and its variety are from the syntypes and 

have reproductive structures in good condition. Cyrtandra hypochrysoides is 

morphologically similar to C. hypochrysea Kraenzl. differing in its larger leaves (20–

22 × 4–6 cm long in C. hypochrysoides vs. 5–10 × 2–4.5 cm in C. hypochrysea), 

ferruginous indumentum (vs. yellow in C. hypochrysea), and smaller flowers (only up 

to 10 mm long in C. hypochrysoides vs. up to 25 mm long in C. hypochrysea). 

  

36. Cyrtandra hypoleuca Kraenzl. in Philipp. J. Sci., C 8: 171. 1913 – Lectotype 

(designated here): Philippines, Mindanao, Sax River Mountains, Nov–Dec 1911, 

Merrill 8107 (US barcode 00126266!; isolectotypes: K barcode K000831627!, P 

barcode P03555589!). 

Kraenzlin (1913a) described this species based on Merrill 8107, and the syntype in US 

is here designated as the lectotype because it has an open flower. Cyrtandra hypoleuca 

is morphologically similar to C. hypochrysea, but is distinct in its pale-silvery abaxial 

side (vs. golden yellow in C. hypochrysea).  

 

37. Cyrtandra ilicifolia Kraenzl. in J. Linn. Soc., Bot. 37: 282. 1906 – Lectotype 

(designated here): Philippines, Luzon, Benguet, 1905, Loher 4236 (K barcode 

K000831630!; isotype: US barcode 00081495!). 

Remaining syntypes: Philippines, Benguet, Loher 4235 (K barcode K000831629!), 

Vidal 1669 (L 2D barcode L.2818005!). 

Kraenzlin (1906) did not designate a type for this species, but instead listed three 

collections (Loher 4235, Loher 4236, Vidal 1669). Compared to all located syntypes, 

specimens of Loher 4236 are in a better state, and the specimen in K with multiple 

opened flowers is designated as the lectotype. The species was named for its leaves, 

which resemble those of Quercus ilex L. In terms of leaf morphology, Cyrtandra 

ilicifolia is similar to C. parviflora C.B.Clarke, but the smaller flowers distinguish it 

(not more than 1.5 cm in length in C. ilicifolia vs. at least 3 cm in length in C. 

parviflora).  
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38. Cyrtandra ilocana Merr. in Philipp. J. Sci. 14: 452. 1919 – Lectotype (designated 

here): Philippines, Luzon, Mt. Palimlim, Aug 1918, Bur. Sci. 33370 Ramos (BM 

barcode BM000997718!; isolectotypes: K barcode K000831631!, P barcode 

P03555587!, US barcode 00126267!). 

Merrill (1919) described this species based on Bur. Sci. 33370 Ramos, and the most 

complete syntype in K with infructescences is selected as the lectotype for this 

characteristically glabrous species.  

 

39. Cyrtandra inaequifolia Elmer in Leafl. Philipp. Bot. 5: 1782. 1913 – Lectotype 

(designated here): Philippines, Palawan, Mt. Pulgar, Apr 1911, Elmer 13092 (NY 

barcode 00312659!; isolectotypes: BISH barcode BISH1001902!, BM barcode 

BM000997717!, BO No. 1877484!, E barcode E00062594!, HBG barcode HBG-

517485!, L 2D barcode L.2818007!, MO No. 705994 [barcode MO-716189]!, US 

barcode 00738207!, V barcode V0060534F!). 

Elmer (1913) described this species based on Elmer 13092, and the syntype in NY with 

reproductive parts and Elmer's field notes is designated as the lectotype. Atkins & 

Cronk (2001) noted the similarities of this species to Cyrtandra livida Kraenzl., but it 

differs in habit (C. inaequifolia is a shrub, whereas C. livida is an unbranched herb).  

 

40. Cyrtandra incisa C.B.Clarke in Candolle & Candolle, Monogr. Phan. 5: 250. 1883 

– Lectotype (designated here): Philippines, Luzon, Cuming 492 (K barcode 

K000831640!; isolectotype: K barcode K000831641!). 

= Cyrtandra philippinensis C.B.Clarke in Candolle & Candolle, Monogr. Phan. 5: 250. 

1883 – Lectotype (designated here): Philippines, Luzon, 1823, Perrottet s.n. (P 

barcode P03884399!; isolectotypes: G barcode G00493799!, P barcode P03884400!). 

= Cyrtandra florulenta Kraenzl. in Philipp. J. Sci., C 8: 173. 1913, syn. nov. – Type: 

Philippines, Luzon, Bontoc, Vanoverbergh 855 (B, presumed destroyed) – Neotype 

(designated here): Philippines, Luzon, Benguet, Nov–Dec 1910, Bur. Sci. 12603 Fenix 

(US barcode 00081331!). 

Remaining syntypes of Cyrtandra incisa: Philippines, Luzon, Cuming 488 (K barcode 

K000831639!, P barcode P03884401!), Barthe s.n. (P barcode P03555574!). 

Remaining syntypes of Cyrtandra philippinensis: Philippines: Callery 37 (P barcodes 

P03884402!, P03884403!, P03884404!, P03884398!). 
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Clarke (1883) described Cyrtandra incisa and listed multiple specimens (Cuming 492, 

488, Barthe s.n.). Among the syntypes, Cuming 492 in K is the most complete and is 

here designated as the lectotype. Kraenzlin (1913a) described C. florulenta, noting its 

similarity with C. incisa. After reviewing the protologue and specimens associated with 

C. florulenta, we conclude that only leaf size separates it from C. incisa. Therefore, we 

recognize C. florulenta as a heterotypic synonym of C. incisa. A neotype is here 

designated from a collection made at the type locality and cited by Merrill (1923) under 

this name, since the original type material has not been located and is presumed 

destroyed. Cyrtandra philippinensis was described by Clarke (1883) based on Perrottet 

s.n. and Callery 37. Merrill (1923) concluded that C. philippinensis is morphologically 

similar to C. incisa and synonymized this species. We adhere to Merrill's (1923) 

decision, and we designate the most complete syntype (Perrottet s.n., P) as the lectotype. 

Cyrtandra incisa has distinctly incised leaf margins and brown sericeous hairs on the 

calyces.  

 

41. Cyrtandra infantae Kraenzl. in Philipp. J. Sci., C 8: 327. 1913 – Type: Philippines, 

Luzon, Tayabas, Bur. Sci. 9320 Robinson (B, presumed destroyed) – Neotype 

(designated here): Philippines, Luzon, Mt. Binuang, May 1917, Bur. Sci. 28809 Ramos 

& Edaño (US barcode 00081405!). 

Kraenzlin (1913b) described this species based on Bur. Sci. 9320 Robinson, but we 

could not find any extant original material, and the type is presumed destroyed. A 

neotype is here designated from a collection made by Ramos and Edaño at the type 

locality. The specimen is a good match for the description by Kraenzlin (1913b), 

showing crowded leaves at the apex of the shoots, leaves that are seemingly alternate 

because the opposite pair is greatly reduced, serrate leaf margins, and pubescent 

corollas.  

 

42. Cyrtandra lagunae Kraenzl. in Philipp. J. Sci., C 8: 175. 1913 – Lectotype 

(designated here): Philippines, Luzon, Mt. Banahaw, Feb 1911, Merrill 7499 (BM 

barcode BM000997712!; isolectotypes: K barcode K000831633!, US barcode 

00126278!). 

= Cyrtandra maquilingensis Elmer in Leafl. Philipp. Bot. 8: 3083. 1919 – Lectotype 

(designated here): Philippines, Luzon, Mt. Makiling, Jul 1917, Elmer 17813 (A 

barcode 00054981!; isolectotypes: BISH barcode BISH1001916!, BM barcode 
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BM000997713!, BO No. 1877490!, CAS barcode 0033132!, GH barcode 00054980!, 

HBG barcode HBG-517478!, L 2D barcode L.2825817!, NY barcode 00312679!, P 

barcode P03555535!, S No. 11-11094!, US barcodes 00126289! & 01269030!, U 

barcode U 0226566!, Z barcode Z-000017820!). 

Kraenzlin (1913a) described Cyrtandra lagunae based on the gathering Merrill 7499, 

and the syntype in BM is designated as the lectotype since multiple buds can be readily 

observed. Kraenzlin (1913a) stated in the protologue that the single-flowered 

inflorescences best distinguish this species from its close relatives. However, this 

character is not apparent in the types. The number of flowers distinguishes C. lagunae 

from C. maquilingensis (Elmer 1919). Since multiple flowers can be seen on the type of 

C. lagunae and no other significant differences between C. lagunae and 

C. maquilingensis can be observed, we support Merrill's (1923) placement of 

C. maquilingensis into synonymy. The syntype from the type gathering Elmer 17813 of 

C. maquilingensis in A with multiple floral parts is designated as its lectotype. 

Cyrtandra lagunae is a shrub with lanceolate anisophyllous leaves with denticulate 

margins and with large, white, fascicled, hirsute flowers (ca. 8 cm long).  

 

43. Cyrtandra lancifolia Merr. in Philipp. J. Sci. 14: 454. 1919 – Lectotype (designated 

here): Philippines, Luzon, Ilocos Norte, Aug 1918, Bur. Sci. 33078 Ramos (BM barcode 

BM000997710!; isolectotypes: A barcode 00054974!, K barcode K000831634!, P 

barcode P03555564!, US barcode 00126279!). 

Merrill (1919) described this species from the gathering Bur. Sci. 33078 Ramos, and the 

syntype in BM with an open flower is designated as the lectotype. Cyrtandra lancifolia 

is morphologically similar to C. livida Kraenzl. and C. agusanensis Elmer. It is, 

however, different in its dentate leaves (vs. denticulate in C. livida and C. agusanensis) 

and larger inflorescences (4.5–5 cm long in C. lancifolia vs. only reaching up to 3 cm 

long in C. livida and C. agusanensis).  

44. Cyrtandra limnophila Kraenzl. in Philipp. J. Sci., C 8: 323. 1913 – Type: 

Philippines, Luzon, Mt. Abu, Bur. Sci. 1988 Foxworthy (B, presumed destroyed) – 

Neotype (designated here): Philippines, Catanduanes, Nov–Dec 1917, Bur. Sci. 30565 

Ramos (US barcode 00081341!). 

– “Cyrtandra umbrina Elmer” in Leafl. Philipp. Bot. 10: 3742. 1939, not validly 

published – Philippines, Luzon, Mt. Bulusan, Jul 1916, Elmer 16537 (BO No. 1730878!, 

GH barcode 00054998!, HBG barcode HBG-517433!, L 2D barcode L.2826697!, MO 
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No. 841997 [barcode MO-716199]!, NY barcodes 00312889! & 00312890!, P barcode 

P03899663!, S No. 11-11103!, U barcode U 0226561!, US barcodes 00126365! & 

01269037!, Z barcode Z-000017832!). 

Kraenzlin (1913b) described this species based on Bur. Sci. 1988 Foxworthy. We could 

neither find a representative of this collection in B, nor any duplicates in any other 

herbaria. Hence the type material appears to have been lost and there is no known extant 

original material. We therefore select a neotype from collections identified by 

Merrill (1923) as Cyrtandra limnophila. The collection Elmer 16537 was distributed in 

1916 by Elmer with the designation “C. umbrina”. Elmer (1939) published the name, 

but not validly so because he did not include a Latin diagnosis (Art. 39.1). Merrill (1923) 

already noted that Elmer 16537 is conspecific with C. limnophila. Here we agree with 

Merrill's delimitation. Cyrtandra limnophila is morphologically similar to 

C. pallidifolia Kraenzl. but is different in having serrate versus crenate leaf margins and 

obtuse versus acuminate calyx lobes.  

 

45. Cyrtandra livida Kraenzl. in Philipp. J. Sci., C 8: 322. 1913 – Lectotype 

(designated here): Philippines, Palawan, Mar–Apr 1906, Bur. Sci. 781 Foxworthy (US 

barcode 00126284!; isolectotype: US barcode 00081520!). 

Kraenzlin (1913b) described this species based on Bur. Sci. 781 Foxworthy, and the 

syntype in US with floral buds is designated as the lectotype. Cyrtandra livida is closely 

related to C. inaequifolia but can be distinguished based on habit: C. livida is an 

unbranched herb, whereas C. inaequifolia is a shrub (Atkins & Cronk 2001). The 

corollas of C. livida are white and tinged with yellow at the throat and pink hairs 

externally (Atkins & Cronk 2001).  

 

46. Cyrtandra lobbii C.B.Clarke in Candolle & Candolle, Monogr. Phan. 5: 282. 1883 

– Lectotype (designated here): Philippines, Luzon, Lobb s.n. (K barcode 

K000831643!; isolectotype: K000831642!). 

= Cyrtandra curranii Kraenzl. in Philipp. J. Sci., C 8: 176. 1913 – Lectotype 

(designated here): Philippines, Luzon, Laguna, San Antonio, Mar 1912, For. Bur. 

13189 Curran (P barcode P03884347!; isolectotypes: BM barcode BM000997709!, K 

barcode K000831612!, P barcode P03884347!, US barcode 00126238!). 

= Cyrtandra ramosii Kraenzl. in Philipp. J. Sci., C 8: 177. 1913 – Lectotype 

(designated here): Philippines, Luzon, Laguna, San Antonio, Aug 1910, Bur. Sci. 
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10976 Ramos (US barcode 00126328!; isolectotypes: K barcode K000831670!, P 

barcode P03899640!). 

= Cyrtandra wenzelii Merr. in Philipp. J. Sci., C 9: 385. 1914 – Lectotype (designated 

here): Philippines, Leyte, Buenavista, May 1914, Wenzel 665 (US barcode 00126373!). 

Remaining syntypes of Cyrtandra lobbii: Philippines, Batangas, Cuming 1458 (FI 

barcode FI009826!, K barcode K000831646!, P barcode P03555552!). 

A widespread species. The oldest name was introduced by Clarke (1883) based on Lobb 

s.n. and Cuming 1458. We designate one of the two syntypes of Lobb s.n., both at K, as 

the lectotype, since it is the most complete. Merrill (1923) synonymized three names 

(Cyrtandra curranii, C. ramosii, C. wenzelii) based on similarities in leaf morphology, 

their characteristic bracts (ovate bracts with tomentose hairs and acuminate apices), and 

enlarged calyces. In all three cases, the most complete syntypes from the type collections 

are here designated as lectotypes.  

 

47. Cyrtandra loheri Quisumb. in Philipp. J. Sci. 41: 351. 1930 – Lectotype 

(designated here): Philippines, Luzon, Mt. Pamingtiñgan, Mar 1912, Loher 12939 (UC 

barcode UC240031!). 

Quisumbing (1930) described this species based on two gatherings (Loher 12939, 

14316) designating the former as the type. Quisumbing's (1930) holotype was destroyed 

during a fire in PNH and we designate the surviving isotype as the lectotype. Cyrtandra 

loheri resembles C. tenuisepala Quisumb. It is distinct in its longer peduncles (1.5–

2.5 cm long in C. loheri vs. 3–6 mm in C. tenuisepala), smaller flowers (5–6 mm long 

in C. loheri vs. more than 13–15 mm long in C. tenuisepala), and villous indumentum 

on the vegetative parts (vs. ferruginous only on the abaxial surface of the leaves in 

C. tenuisepala).  

 

48. Cyrtandra longipes Merr. in Philipp. J. Sci., C 13: 329. 1918 – Lectotype 

(designated here): Philippines, Luzon, Catanduanes, Nov–Dec 1917, Bur. Sci. 30353 

Ramos (K barcode K000831648!; isolectotypes: P barcode P03555547!, US barcode 

00126287!). 

Merrill (1918) described this species based on Bur. Sci. 30353 Ramos, and the syntype 

in K with complete reproductive parts is designated as the lectotype. Cyrtandra longipes 

is morphologically similar to C. sibuyanensis Elmer and C. panayensis Merr., but can 
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be readily recognized by its elongated petioles (reaching up to 12–14 cm in C. longipes 

vs. only up to 4 cm in C. sibuyanensis and C. panayensis).  

 

49. Cyrtandra macrodiscus Kraenzl. in J. Linn. Soc., Bot. 37: 279. 1906 – Holotype: 

Philippines, Luzon, Benguet, May–Jun 1904, For. Bur. 921 Barnes (K barcode 

K000831649!; isotypes: NY barcode 00312678!, P barcode P03555543!, US barcode 

00126288!). 

= Cyrtandra grossedentata Elmer in Leafl. Philipp. Bot. 1: 346. 1908 – Lectotype 

(designated here): Philippines, Luzon, Benguet, Mar 1907, Elmer 8864 (Z barcode Z-

000017816!; isolectotypes: A barcode 00054972!, E barcode E00062593!, K barcode 

K000831622!, L 2D barcode L.2818029!). 

Types of names published by Kraenzlin in 1906 are deposited in K (Kraenzlin 1906: 

275). Cyrtandra macrodiscus was described based on For. Bur. 921 Barnes. There is 

only one specimen in K and this is considered the holotype. Merrill (1923) synonymized 

Cyrtandra grossedentata with C. macrodiscus, recognizing that their types were 

collected at the same locality and that both were morphologically similar. Cyrtandra 

grossedentata was described by Elmer (1908) based on Elmer 8864, and the most 

complete syntype in Z is designated as the lectotype. Cyrtandra macrodiscus is 

morphologically similar to C. incisa but it can be differentiated by having smaller leaves 

(5–8.5 cm long × 1–2.5 cm in C. macrodiscus vs. 18–20 cm × 3–6 cm in wide in C. 

incisa) and white corollas with purple streaks (vs. entirely white in C. incisa).  

 

50. Cyrtandra maesifolia Elmer in Leafl. Philipp. Bot. 2: 556. 1908 – Lectotype 

(designated here): Philippines, Negros, Cuernos Mts., Jun 1908, Elmer 10228 (E 

barcode E00062597!). 

= Cyrtandra chavis-insectorum Kraenzl. in Philipp. J. Sci., C 8: 318. 1913 – Lectotype 

(designated here): Philippines, Mindanao, Lanao, Jul 1906, Clemens 650 (US barcode 

01269035!; isolectotype: US barcode 00126231!). 

= Cyrtandra nervosa Kraenzl. in Philipp. J. Sci., C 8: 178. 1913 – Lectotype 

(designated here): Philippines, Zamboanga, Sax River Mountains, Dec 1911, Merrill 

8126 (K barcode K000831654!; isolectotype: US barcode 00126300!). 

= Cyrtandra williamsii Kraenzl. in Philipp. J. Sci., C 8: 315. 1913 – Lectotype 

(designated here): Philippines, Zamboanga, Sax River, Feb 1905, Williams 2087 (US 

barcode 00126375!). 
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Elmer (1908) described Cyrtandra maesifolia based on Elmer 10228 and we were only 

able to locate a single syntype in E, which is designated here as the lectotype. 

Merrill (1923) synonymized three names published by Kraenzlin (1913a,b): C. chavis-

insectorum, C. nervosa, and C. williamsii. The synonymy was based on the following 

shared characters: climbing habit, leaves alternate, coriaceous, oblong to obovate, 

subentire margins, bracts lanceolate, inflorescences axillary, calyx lobes lanceolate with 

acuminate tips, and corollas white with red to purple sinuses. Lectotypes are selected 

for these three names, and in each case, it is the most complete syntype that could be 

located from the type gathering. Elmer distributed several gatherings (Elmer 15177, 

16453, 16673) under the designation “C. bulusanensis”, but never published the name. 

Merrill (1923) listed them under C. callicarpifolia, but Elmer (1939) referred them to 

C. williamsii, which is a synonym of C. maesifolia. The leaves of these specimens 

indeed better resemble those of C. maesifolia (leaves alternate, oblong to ovate, acute 

apex, base obtuse, margins serrate near the apices). Cyrtandra maesifolia is a 

widespread species with alternate leaves, leaf-opposed 2- to 3-flowered inflorescences, 

nearly divided calyces, white corollas that may be flushed with pink to purple coloration, 

and berry-like fruits (Elmer, 1908). 

Additional specimens examined of Cyrtandra maesifolia distributed as “C. 

bulusanensis”. – Philippines, Luzon, Mt Bulusan, Nov 1915, Elmer 15177 (K!); 

Philippines, Luzon, Mt Bulusan, Jun 1916, Elmer 16453 (HBG barcode HBG-517557!, 

K!, L 2D barcode L.2822224!, P barcode P03884922!); Philippines, Luzon, Mt Bulusan, 

Jun 1916, Elmer 16673 (HBG barcode HBG-517558!, K!, P barcode P03884921!).  

 

51. Cyrtandra membranifolia Elmer in Leafl. Philipp. Bot. 3: 963. 1910 – Lectotype 

(designated here): Philippines, Mindanao, Mt. Apo, Aug 1909, Elmer 11273 (K 

barcode K000831650!; isolectotypes: A barcode 00054982!, BISH barcode 

BISH1001918!, BM barcode BM000630870!, BO No. 1877491!, E barcode 

E00062598!, GH barcode 00054983!, HBG barcode HBG-517473!, L 2D barcode 

L.2825764!, MO No. 1997449 [barcode MO-716193]!, NY barcode 0031268!, US 

barcode 00126292!, WRSL!, Z barcode Z-000017825!). 

Elmer (1910) described this species based on Elmer 11273, and the syntype in K is 

designated as the lectotype because it best shows the following diagnostic features of 

this species: fascicled inflorescences, linear bracts, and pilose corollas.  
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52. Cyrtandra microphylla Merr. in Philipp. J. Sci., C 13: 328. 1918 – Lectotype 

(designated here): Philippines, Luzon, Mt. Umingan, Aug–Sep 1916, Bur. Sci. 26250 

Ramos & Edaño (K barcode K000831651!; isolectotypes: P barcode P03555529!, US 

barcode 00126294!). 

Merrill (1918) described this species from Bur. Sci. 26250 Ramos & Edaño, and the 

syntype in K, which has multiple fruits, is designated as the lectotype. Cyrtandra 

microphylla is morphologically similar to C. tenuipes Merr., but is distinguished by its 

smaller leaves (up to 5 × 2.5 cm in C. microphylla vs. up to 10 × 3 cm in C. tenuipes) 

and calyx tube about half as long as the slender calyx lobes (vs. calyx tube and lobes of 

equal same size in C. tenuipes).  

 

53. Cyrtandra mindanaensis Elmer in Leafl. Philipp. Bot. 3: 958. 1910 – Lectotype 

(designated here): Philippines, Mindanao, Mt. Apo, Sep 1909, Elmer 11711 (E barcode 

E00062599!; isolectotypes: BM barcode BM000630844!, L 2D barcode L.2825785!). 

Elmer (1910) described this species from Elmer 11711, and the syntype in E is 

designated as the lectotype because it has loose reproductive parts in the fragment packet 

that show glabrous ovoid fruits, which distinguish Cyrtandra mindanaensis from 

C. incisa, which has hirsute linear fruits.  

 

54. Cyrtandra mucronatisepala Quisumb. in Philipp. J. Sci. 41: 352. 1930 – Lectotype 

(designated here): Philippines, Mindanao, Mt. Mayo, April–May 1927, Bur. Sci. 49427 

Ramos & Edaño (NY barcode 04291105!). 

Quisumbing (1930) designated Bur. Sci. 49427 Ramos & Edaño in PNH as the holotype. 

This is assumed to have been destroyed during the Second World War. Only one isotype 

in NY was located and this is here designated as the lectotype. This specimen, however, 

is sterile. An illustration is available in the protologue and should be used as an aid to 

identify this species. Cyrtandra mucronatisepala is distinguished from C. lobbii 

C.B.Clarke by its mucronate, oblong-ovate calyx lobes (vs. acuminate, lanceolate in 

C. lobbii).  
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55. Cyrtandra multifolia Merr. in Philipp. J. Sci., C 13: 327. 1918 – Lectotype 

(designated here): Philippines, Luzon, Mt. Umingan, Aug–Sep 1916, Bur. Sci. 26459 

Ramos & Edaño (US barcode 00126297!; isolectotype: K barcode K000831653!). 

Merrill (1918) described this species from Bur. Sci. 26459 Ramos & Edaño. The 

syntype in US has open flowers and is designated as the lectotype. Cyrtandra multifolia 

is morphologically similar to C. incisa but has smaller leaves (up to 9 × 2.5 cm in 

C. multifolia vs. up to 20 × 6 cm in C. incisa) with finer serrations, and larger flowers (7 

vs. 3 cm long in C. incisa).  

 

56. Cyrtandra oblongata Merr. in Philipp. J. Sci., C 10: 78. 1915 – Lectotype 

(designated here): Philippines, Luzon, Mt. Banahaw, Feb 1911, Merrill 7515 (K 

barcode K000831655!; isolectotype: US barcode 00126303!). 

Merrill (1915) cited four gatherings (Whitford 931, 1008, Loher 6650, Merrill 5578) in 

addition to the one that was indicated as type (Merrill 7515). The syntype in K has most 

intact parts and is here designated as the lectotype. Merrill (1915) noted that this species 

is often confused with Cyrtandra cumingii, but is distinguished by its decurrent oblong 

hirsute leaves (non-decurrent, ovate and glabrous in C. cumingii).  

 

57. Cyrtandra pachyneura Kraenzl. in Philipp. J. Sci., C 8: 174. 1913 – Lectotype 

(designated here): Philippines, Luzon, Mt. Tonglon, May 1911, Merrill 7800 (US 

barcode 00126308!; isolectotypes: K barcode K000831656!, L 2D barcode L.2826146!, 

P barcode P03884434!). 

= Cyrtandra alnifolia Kraenzl. in Philipp. J. Sci., C 8: 329. 1913 – Type: Philippines, 

Luzon, Benguet, Bur. Sci. 8350 McGregor (B, presumed destroyed) – Neotype 

(designated here): Philippines, Luzon, Benguet, May 1914, Merrill 9662 (US barcode 

00081444!; isoneotype: K!). 

Kraenzlin (1913a) described this species based on Merrill 7800. The specimen in US is 

the most complete and is here designated as the lectotype. Merrill (1923) recognized 

that Kraenzlin (1913b) based his descriptions of Cyrtandra pachyneura and C. alnifolia 

on collections he made at neighboring localities. Later collections from these localities 

showed that both species differ only in the size of their leaves, which led Merrill (1923) 

to synonymize the names. The type for C. alnifolia is presumed destroyed, and a neotype 

is designated from a collection made by Merrill from the type locality that matches 

CHAPTER 3                                                                          A synopsis of Philippine Cyrtandra  



 

86 
 

Kraenzlin's (1913b) description by having anisophyllous, oblong-elliptic leaves, and 

pedunculate inflorescences with broadly ovate involucral bracts.  

 

58. Cyrtandra pachyphylla Kraenzl. in Philipp. J. Sci., C 8: 316. 1913 – Lectotype 

(designated here): Philippines, Luzon, Mt. Mayon, Jun 1907, Bur. Sci. 2928 Mearns 

(US barcode 00126309!). 

– “Cyrtandra vulcanica Elmer” in Leafl. Philipp. Bot. 10(136): 3743. 1939, not validly 

published – Philippines, Luzon, Mt. Bulusan, Sep 1916, Elmer 17388 (BO No. 

1877515!, C barcode C10012754!, GH barcode 00092002!, HBG barcode HBG-

517432!, MO No. 838488 [barcode MO-716197]!, NY barcode 00312895!, P barcode 

P03899655!, S No. 11-11124!, U barcode U 0226557!, US barcodes 01269038! & 

00126370!, Z barcode Z-000017834!). 

Kraenzlin (1913b) described Cyrtandra pachyphylla based on Bur. Sci. 2928 Mearns. 

We were only able to locate one syntype in US, and it is here designated as the lectotype. 

Elmer (1939) published “C. vulcanica” without a Latin diagnosis, and hence it was not 

validly published (Art. 39.1). Nonetheless, it is worth noting that “C. vulcanica” 

perfectly matches the description of C. pachyphylla. Both have oblanceolate leaves with 

crenate margins and inequilateral bases, peduncles 5–8 cm long andumbellate 

inflorescences. Kraenzlin (1913b) noted that this species is quite striking for having 

inequilateral leaf bases, slender peduncles, small corollas (ca. 1–1.5 cm), elongated 

ovaries, and short styles.  

 

59. Cyrtandra pallida Elmer in Leafl. Philipp. Bot. 2: 559. 1908 – Lectotype 

(designated here): Philippines, Negros, Cuernos Mts., Mar 1908, Elmer 9518 (BM 

barcode BM000997706!; isolectotypes: A barcode 00054984!, BO No. 1367203!, E 

barcode E00062600!, HBG barcode HBG-517470!, K barcode K000831657!, L 2D 

barcode L.2826148!, MO No. 1997452 [barcode MO-716190]!, NY barcode 

00312690!, US barcode 00126310!, WRSL!, Z barcode Z-000017826!). 

= Cyrtandra laxa Elmer in Leafl. Philipp. Bot. 3: 967. 1910 – Lectotype (designated 

here): Philippines, Mindanao, Mt. Apo, Aug 1909, Elmer 11585 (GH barcode 

00054978!; isolectotypes: A barcode 00054979!, BISH barcode BISH1001905!, BM 

barcode BM000997708!, E barcode E00062595!, GH barcode 00054977!, HBG 

barcode HBG-517482!, K barcode K000831637!, L 2D barcode L.2826150!, MO No. 
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1997445 [barcode MO-716187]!, NY barcode 04291112!, P barcode P03555561!, U 

barcode U 0226565!, US barcode 00126280!, Z barcode Z-000017818!). 

Remaining syntypes of Cyrtandra laxa: Philippines, Mindanao, Mt. Apo, Aug 1909, 

Elmer 11490 (BM barcode BM000997707!, E barcode E00062596!, GH barcode 

00054975!, HBG barcode HBG-517481!, K barcode K000831638!, L 2D barcode 

L.2826149!, MO No. 1997444 [barcode MO-716188]!, NY barcode 04291111!, 

WRSL!, Z barcode Z-000017819!). 

Elmer (1908) described Cyrtandra pallida based on Elmer 9518, and we designate the 

most complete syntype in BM as the lectotype. Elmer (1910) described C. laxa as 

morphologically similar to C. pallida. We agree with Merrill (1923) that the two species 

are mainly different in size and that this is not sufficient to consider them taxonomically 

distinct. The syntype in GH from the type gathering Elmer 11585 is the most complete 

and is designated as the lectotype of C. laxa. Additional syntype for C. laxa is Elmer 

11490 collected from the same expedition in the type locality. Elmer (1908) described 

this common species as similar in most regards to C. benguetiana Kraenzl., but it has 

sessile inflorescences with involucral bracts (vs. pedunculate and bracts absent in 

C. benguetiana).  

 

60. Cyrtandra pallidifolia Kraenzl. in Philipp. J. Sci., C 8: 172. 1913 – Type: 

Philippines, Luzon, Tayabas, Bur. Sci. 13379 Ramos (B, presumed destroyed). 

= Cyrtandra humilis Elmer in Leafl. Philipp. Bot. 1(16): 345. 1908, nom. illeg., non 

Blume 1826 ≡ Cyrtandra coriaceifolia Olivar & Muellner-Riehl in Phytotaxa 418(1): 

117. 2019 – Lectotype (designated here): Philippines, Benguet, Baguio, Mar 1907, 

Elmer 8855 (A barcode 00054973!; isolectotypes: BO No. 1877483!, E barcode 

E00062591!, K barcode K000831623!, L 2D barcode L.2818085!). 

= Cyrtandra arbuscula Kraenzl. in Philipp. J. Sci., C 8: 326. 1913 – Type: Philippines, 

Cagayan, Bur. Sci. 7428 Ramos (B, presumed destroyed). 

= Cyrtandra glaucescens Kraenzl. in Philipp. J. Sci., C 8: 328. 1913 – Lectotype 

(designated here): Philippines, Panay, Dumarao, Mar 1910, Merrill 6702 (K barcode 

K000831617!). 

Kraenzlin (1913a,b) described three species based on incomplete material, often lacking 

floral parts. Merrill (1923) recognized that these were morphologically similar to 

Cyrtandra humilis Elmer and synonymized them with that species. However, C. humilis 

Elmer is a later homonym (Olivar & Muellner-Riehl, 2019), and C. pallidifolia is the 
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next available name. We did not neotypify C. pallidifolia or C. arbuscula since we were 

not able to locate any collections from the same area as the type locality. Only the 

syntype in A for C. humilis has flowering parts and is designated as the lectotype. We 

were only able to locate one syntype, at K, for C. glaucescens and it is designated as the 

lectotype. Further taxonomic research is needed to determine if these names should 

indeed be considered as synonyms.  

 

61. Cyrtandra panayensis Merr. in Philipp. J. Sci. 14: 452. 1919 – Lectotype 

(designated here): Philippines, Antique, May–Aug 1918, Bur. Sci. 32241 McGregor 

(K barcode K000831659!; isolectotypes: A barcode 00054985!, US barcode 

00126313!). 

Merrill (1919) based his description of this species on two gatherings (Bur. Sci. 32241 

& 32411 McGregor) and designated the former as type. The syntype in K is the most 

complete and is designated as the lectotype. Cyrtandra panayensis is morphologically 

similar to C. tayabensis Elmer but is different in its smaller isophyllous and fewer-

nerved leaves (vs. anisophyllous in C. tayabensis and leaves reaching 18 × 6 cm with 12 

nerves vs. only reaching 10 × 5 cm with 8 nerves in C. panayensis) and its entirely 

glabrous ovaries (vs. pilose ovaries in C. tayabensis).  

62. Cyrtandra pantothrix Kraenzl. in Repert. Spec. Nov. Regni Veg. 24: 221. 1928 – 

Holotype: Philippines, Luzon, Majayjay, Wallis s.n. (W No. W0117996!). 

Kraenzlin (1928) explicitly indicated the holotype of this species to be Wallis s.n. in W. 

He noted that the 2-flowered inflorescences, which are subtended by foliaceous bracts, 

and the completely pubescent corollas make this species unique among Cyrtandra.  

 

63. Cyrtandra parva Merr. in Philipp. J. Sci. 20: 446. 1922 – Lectotype (designated 

here): Philippines, Mindanao, Zamboanga District, Malangas, Oct–Nov 1919, Bur. Sci. 

36833 Ramos & Edaño (K barcode K000831660!). 

Merrill (1922) described this species based on two gatherings (Bur. Sci. 36833, 37248 

Ramos & Edaño) and designated the former as the type. Only one syntype has been 

found to date, and it is here designated as the lectotype. This species is characterized by 

its small size, prostrate slender stems, conspicuous, brown, ciliate indumentum and 

anisophyllous leaves.  
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64. Cyrtandra parviflora C.B.Clarke in Candolle & Candolle, Monogr. Phan. 5: 283. 

1883 – Holotype: Philippines, Luzon, 1840, Callery s.n. (P barcode P03884361!). 

= Cyrtandra micrantha Kraenzl. in J. Linn. Soc., Bot. 37: 280. 1906 – Holotype: 

Philippines, Luzon, Benguet, Jun 1904, For. Bur. 923 Barnett (K barcode 

K000831661!; isotype: US barcode 00126293!). 

Clarke (1883) stated that he only saw Callery s.n. in P and hence it is considered the 

holotype. Kraenzlin (1906) described Cyrtandra micrantha as distinct from 

C. parviflora by having curved stamens. This character, however, is a mechanism 

hypothesized to prevent self-fertilization (Burtt 2001; Bramley 2005). This led 

Merrill (1923) to synonymize C. micrantha because there were insufficient 

morphological differences with C. parviflora. This species has pulverulent 

indumentum, short peduncles, and dense cymose inflorescences.  

 

65. Cyrtandra parvifolia Merr. in Philipp. J. Sci., C 2: 300. 1907 – Lectotype 

(designated here): Philippines, Mindoro, Mt. Halcon, Nov 1906, Merrill 5718 (K 

barcode K000831665!; isolectotypes: NY barcode 00312691!, US barcode 00126314!). 

= Cyrtandra fragilis Elmer in Leafl. Philipp. Bot. 2: 557. 1908 – Lectotype (designated 

here): Philippines, Negros Oriental, Cuernos Mts., Apr 1908, Elmer 9917 (MO No. 

1264652 [barcode MO-716207]!; isolectotypes: BISH barcode BISH1001891!, BM 

barcode BM000997705!, BO No. 1727682!, E barcode E00062586!, GH barcode 

00054967!, HBG barcode HBG-517496!, K barcode K000831615!, L 2D barcode 

L.2818195!, MICH barcode 1192335!, NY barcode 00312652!, P barcode P03884329!, 

U barcode U 0226569!, US barcode 00126252!, WRSL!, Z barcode Z-000017812!). 

Merrill (1907) described Cyrtandra parvifolia based on Merrill 5718, and the most 

complete syntype in K is here designated as the lectotype. Although not type material, 

Merrill (1907) and Elmer (1908) both cited Mearns & Hutchinson 4753 from Mt. 

Malindang, Mindanao, following the descriptions of C. parvifolia and C. fragilis 

respectively. Upon review of the protologues and types, we conclude that there are not 

enough differences between the two species to consider them taxonomically distinct at 

the species level. We therefore agree with Merrill's decision to place C. fragilis in 

synonymy (Merrill 1923). The most complete syntype of C. fragilis that we located was 

in MO and is here designated as the lectotype. The small opposite oblong-lanceolate 

leaves with inequilateral bases, the solitary axillary flowers, and the glabrous calyces 

and corollas are distinct for this species (Merrill, 1907).  
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66. Cyrtandra peninsula Elmer ex Olivar & H.J.Atkins, sp. nov. – Holotype: 

Philippines, Luzon, Mt. Bulusan, Apr 1916, Elmer 15699 (A barcode 00054986! Fig. 

3.3; isotypes: MO No. 837931 [barcode MO-716192]!, NY barcode 00312692!, US 

barcode 00738206!). 

 

Diagnosis 

Morphologically similar to Cyrtandra membranifolia Elmer, but differing in 

subumbellate inflorescences, lanceolate bracts, triangular calyx lobes with setaceous 

tips, and yellowish indumentum. 

 

Description 

An erect suffrutescent shrub. Stems terete, with yellow tomentose hairs on younger 

stems, older stems glabrescent. Leaves opposite, anisophyllous; petiole of large leaf 4–

5 cm long, yellow tomentose; blade of large leaf slightly falcate, ca. 20 × 7.5 cm, base 

obtuse or obtusely rounded, not decurrent, margins minutely serrate, apex acuminate, 

yellow tomentose on both sides; petiole of smaller leaf 0.5–1 cm long, yellow 

tomentose; blades of the smaller leaf slightly falcate, ca. 4 × 2 cm, base obtuse or 

obtusely rounded, not decurrent, margins minutely serrate, apex acuminate, yellow 

tomentose on both sides; 6–10 lateral veins more conspicuous on the abaxial side, 

densely hirsute on both sides. Inflorescences erect, axillary, 3–5-flowered; peduncles 

ca. 2 cm long, yellow tomentose. Flowers in subumbellate clusters; pedicels ca. 1 cm 

long, yellow tomentose; bracts lanceolate, ca. 3 mm long, yellow tomentose, persistent. 

Calyx tubular, ca. 1.5 cm long; lobes attenuate, ca. 0.6 × 0.3 cm; apex setaceous; 

pubescent. Corolla campanulate, 3.5 cm long, upper lobes 1–1.5 × 2 mm, lateral lobes 

1 × 1.5 mm, lower lobe 2 × 1.5 mm, narrow at base, widening towards the mouth, 

externally pubescent. Stamens and pistils not observed. Fruits not seen. 

 

Distribution and habitat 

This species is endemic to Mt. Bulusan in Sorsogon Province (Luzon). It was collected 

by Elmer from wet humus-covered soil of densely shady primary forest near streams 

and ravines at about 700 m a.s.l. 
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Conservation status 

This species is only known from a single gathering (Elmer 15699). Mount Bulusan, the 

type locality, has been a protected area since 1935 (DENR, 2021), but has erupted 

several times. In 2016, the volcano had a phreatic eruption, destroying the vegetation 

around the area (GVP, 2021). Given the very restricted area of occupancy of this species 

and the fact that there is a plausible future threat (volcanic eruption) that could drive the 

species to Critically Endangered or Extinction in a short time, this species is considered 

Vulnerable using criterion D2 (IUCN, 2001). 

 

Notes 

Elmer (1939) described this species without providing a Latin diagnosis and hence it 

was not validly published (Art. 39.1). Here we validate the name and provide a 

description based on the only known collection. 

 

Etymology 

We believe that Elmer named this species based on the type locality, which is on the 

Bicol peninsula.  

 

 

Fig. 3.3. Holotype of Cyrtandra peninsula Elmer ex Olivar & H.J.Atkins, sp. nov. 

Elmer 15699 (A barcode 00054986). 
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67. Cyrtandra pinatubensis Elmer in Leafl. Philipp. Bot. 9: 3191. 1934 – Lectotype 

(designated here): Philippines, Luzon, Mt. Pinatubo, May 1927, Elmer 22076 (C 

barcode C10012752!; isolectotypes: B barcode B 10 0277723!, BM barcode 

BM000997704!, BO No. 1257713!, GH barcode 00054987!, HBG barcode HBG-

517464!, K barcode K000831666!, L 2D barcode L.2826581!, MICH barcode 

1192338!, MO No. 1037953 [barcode MO-716191]!, NY barcode 00312695!, P barcode 

P03884365!, Z barcode Z-000017827!). 

Elmer (1934) described this species based on Elmer 22076, and the most complete 

syntype in C is designated as the lectotype. Cyrtandra pinatubensis is morphologically 

similar to C. cumingii, but it has lanceolate, subequal, serrate leaves and glabrous 

pedunculate inflorescences (vs. ovate, equal, dentate leaves and hirsute sessile 

inflorescences in C. cumingii).  

 

68. Cyrtandra plectranthiflora Kraenzl. in Philipp. J. Sci., C 8: 332. 1913 – Lectotype 

(designated here): Philippines, Luzon, Lepanto, Mt. Data, Jan 1909, Bur. Sci. 5945 

Ramos (US barcode 00126320!). 

Kraenzlin (1913b) described this species based on Bur. Sci. 5945 Ramos. We were only 

able to locate one syntype in US, and it is here designated as the lectotype. 

Kraenzlin (1913b) named this species for its lower corolla lips, which resemble those in 

the genus Plectranthus L'Hér.  

 

69. Cyrtandra pulgarensis Elmer ex H.J.Atkins & Cronk in Edinburgh J. Bot. 58(3): 

450. 2001 – Holotype: Philippines, Palawan, Mt. Pulgar, May 1911, Elmer 13204 (E 

barcode E00259923!; isotype: L 2D barcode L.2826462!, NY barcode 04291108!, 

WRSL!). 

Atkins & Cronk (2001) described this species to validate Elmer's herbarium name on 

the label distributed with Elmer 13204. The non-connate bracts, the numerous-flowered 

inflorescences and the white calyces and corollas distinguish Cyrtandra pulgarensis 

from the other species in Palawan.  
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70. Cyrtandra ramiflora Elmer in Leafl. Philipp. Bot. 3: 964. 1910 – Lectotype 

(designated here): Philippines, Mindanao, Mt. Apo, May 1909, Elmer 10681 (NY 

barcode 00312883!; isolectotypes: A barcode 00054991!, BISH barcode 

BISH1001946!, BM barcode BM000997701!, BO No. 1877497!, E barcode 

E00062601!, GH barcode 00054990!, HBG barcode HBG-517452!, MO No. 1997455 

[barcode MO-716159]!, K barcode K000831669!, US barcode 00126327!, WRSL!). 

Elmer (1910) described this species based on Elmer 10681. We designate the syntype 

in NY as the lectotype because it is the most complete and contains Elmer's field notes. 

The inflorescence position is variable. It can be leaf opposed, sometimes arising directly 

from the ground, or more commonly from axils of the fallen leaves. Also, the white 

corolla tube and pink lobes are characteristic.  

 

71. Cyrtandra roseoalba Kraenzl. in Philipp. J. Sci., C 8: 178. 1913 – Lectotype 

(designated here): Philippines, Luzon, Laguna, San Antonio, Aug 1910, Bur. Sci. 

10923 Ramos (US barcode 00126333!). 

Kraenzlin (1913a) described this species based on Bur. Sci. 10923 Ramos. We were only 

able to locate one syntype in US, and it is here designated as the lectotype. The wide 

calyces of this species are reminiscent of Cyrtandra lobbii, but it can be differentiated 

by its smaller, pubescent, and pink corollas (vs. glabrous, white corollas in C. lobbii).  

 

72. Cyrtandra rufotricha Merr. in Philipp. J. Sci. 20: 441. 1922 – Lectotype 

(designated here): Philippines, Mindanao, Zamboanga, Mt. Tubuan, Oct 1919, Bur. 

Sci. 36655 Ramos & Edaño (US barcode 00126334!; isolectotypes: K barcode 

K000831672!, P barcode P03884387!). 

Merrill (1922) described this species based on Bur. Sci. 36655 Ramos & Edaño, and the 

most complete syntype is in US, so it is designated as lectotype here. Cyrtandra 

rufotricha is morphologically similar to C. pallidifolia Kraenzl., but it can easily be 

distinguished from this species by the stiff, jointed, brown hairs that are ca. 3.5 mm long 

at the nodes, leaves, petioles, bracts, calyces, and corollas. This characteristic 

indumentum is absent in C. pallidifolia.  

 

73. Cyrtandra rupicola Elmer in Leafl. Philipp. Bot. 5: 1784. 1913 – Lectotype 

(designated here): Philippines, Palawan, Mt. Pulgar, May 1911, Elmer 13213 (E 

barcode E00062604!; isolectotype: BO No. 1877498!). 
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Elmer (1913) described this species based on Elmer 13213. We were able to locate one 

syntype each in BO and E. However, both specimens are sterile. We designate the 

specimen in E as the lectotype since the whole plant is mounted on the sheet, and it can 

be readily observed that the species is a branched, semiwoody herb with white 

indumentum throughout and opposite, anisophyllous, elliptic leaves. The leaves of 

Cyrtandra rupicola resemble those of C. livida Kraenzl., but differ in their acute apex 

and cuneate base (vs. acuminate apex and attenuate base in C. livida).  

 

74. Cyrtandra saligna Kraenzl. in Philipp. J. Sci., C 8: 324. 1913 – Lectotype 

(designated here): Philippines, Mindanao, Zamboanga, 10 Oct 1906, Merrill 5480 (L 

2D barcode L.2822751!; isolectotypes: NY barcode 04291107!, P barcode P03934033!, 

US barcodes 00081499! & 00126335!). 

Kraenzlin (1913b) described this species based on the collection Merrill 5480, and the 

syntype in L, which best shows the distinguishing characters of the species, is designated 

as the lectotype. The lanceolate leaves resemble members of Salix L. The fascicled 

inflorescences arising from the base of the stem distinguish this species from the other 

Philippine ones (Kraenzlin 1913b).  

 

75. Cyrtandra santosii Merr. in Philipp. J. Sci. 14: 453. 1919 – Lectotype (designated 

here): Philippines, Luzon, Benguet, Pauai, Apr–Jun 1918, Bur. Sci. 32071 Santos (K 

barcode K000831673!; isolectotypes: A barcode 00054992!, P barcode P03884392!, US 

barcode 00126339!). 

Merrill (1919) described this species based on Bur. Sci. 32071 Santos, and the syntype 

with more flowering parts, at K, is here designated as the lectotype. Cyrtandra santosii 

is morphologically similar to C. hypochrysoides Kraenzl., differing in its larger 

inflorescences (vs. reaching only 4 cm in length in C. hypochrysoides), longer petioles, 

coriaceous rigid leaves (vs. soft and membranous in C. hypochrysoides), and its much 

denser and longer indumentum.  
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76. Cyrtandra sibuyanensis Elmer in Leafl. Philipp. Bot. 3: 969. 1910 – Lectotype 

(designated here): Philippines, Sibuyan, Mt. Giting-giting, May 1910, Elmer 12529 

(NY barcode 00312885!; isolectotypes: A barcode 00054993!, BISH barcode 

BISH1001950!, BM barcode BM000630855!, BO No. 1877500!, E barcode 

E00062602!, HBG barcode HBG-517440!, K barcode K000831674!, L 2D barcode 

L.2826335!, MO No. 1997456 [barcode MO-716194]!, US barcode 00126342!, 

WRSL!). 

Elmer (1910) described this species based on Elmer 12529, and the syntype in NY, with 

reproductive parts and Elmer’s field notes, is designated here as the lectotype. 

Cyrtandra sibuyanensis is an epiphytic species recognized by its long petioles (ca. 6 cm 

long), oblong leaves with margins that are serrulate in the apical third of the leaf, and 

pink, glabrous, recurved corollas (Elmer 1910).  

 

77. Cyrtandra similis Quisumb. In Philipp. J. Sci. 41: 354. 1930 – Lectotype 

(designated here): Philippines, Luzon, Nueva Vizcaya, Mt. Alzapan, May–Jun 1925, 

Bur. Sci. 45572 Ramos & Edaño (A barcode 00054994!; isolectotypes: B barcode B 10 

10678550!, K barcode K000831675!). 

Quisumbing (1930) designated Bur. Sci. 45572 Ramos & Edaño in PNH as the holotype. 

The holotype is presumed destroyed, and the isotype in A, with an open flower, is 

designated as the lectotype. Cyrtandra similis belongs to the C. villosissima Merr. 

Group (Olivar & al., 2020) because it has an erect suffrutescent habit and large leaves 

that are slightly falcate and densely hirsute. Among the four species of this group 

(C. argentii, C. ferruginea, C. hirtigera, C. villosissima), C. similis is most similar to 

C. ferruginea but is easily identified by its long peduncles, smaller flowers, and 

persistent calyces that do not enclose the fruit.  

 

78. Cyrtandra sorsogonensis Merr. In Philipp. J. Sci., C 11: 31. 1916 – Lectotype 

(designated here): Philippines, Luzon, Sorsogon, Mt. Kililibong, Jul–Aug 1915, Bur. 

Sci. 23318 Ramos (US barcode 00126344!; isolectotypes: BM barcode BM000630880!, 

K barcode K000831676!). 

Cyrtandra sorsogonensis has long-petioled leaves, dense ferruginous indumentum, and 

inflated calyces (Merrill, 1916). This can be easily observed on the specimen in US, 

which is designated as the lectotype because it has more flowering parts.  
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79. Cyrtandra strongiana Kraenzl. in Philipp. J. Sci., C 8: 325. 1913 – Type: 

Philippines, Mindanao, Lake Lanao, Clemens 1094 (B, presumed destroyed) – Neotype 

(designated here): Philippines, Mindanao, Bukidnon, Aug 1912, Bur. Sci. 15717 Fenix 

(K!; isoneotype: US barcode 00081430!). 

= Cyrtandra mirabilis Kraenzl. in Philipp. J. Sci., C 8: 321. 1913, nom. illeg., non 

C.B.Clarke 1883 –Type: Philippines, Davao, Williams 3012 (B, presumed destroyed) – 

Neotype (designated here): Philippines, Mindanao, Tangculan, Jul 1920, Bur. Sci. 

39141 Ramos & Edaño (L 2D barcode L.2825786!; isoneotypes: K!, P barcode 

P03555526!, US barcode 00081433!). 

Kraenzlin (1913b) described this species based on “Mrs. Clemens 1094”, but the type is 

presumed destroyed. Among the specimens listed by Merrill (1923) under the name 

Cyrtandra strongiana, the specimen Bur. Sci. 15717 Fenix in K was collected around 

the type locality and shows the characteristic cincinnate inflorescences with slender and 

flexible peduncles (Kraenzlin 1913b) and is here designated as the neotype. 

Merrill (1923) synonymized these names, presumably as they share the distinctive 

inflorescence. Cyrtandra mirabilis Kraenzl. is a later homonym because the epithet was 

already used for a species described by Clarke (1883). We select the neotype Bur. Sci. 

39141 Ramos & Edaño for C. mirabilis from specimens listed by Merrill (1923) 

distributed under the name and collected around the type locality. The specimen in L 

has a long branch of inflorescence that shows the characteristic cincinnate arrangement 

(Kraenzlin 1913b).  

 

80. Cyrtandra subglabra Merr. in Philipp. J. Sci. 20: 447. 1922 – Lectotype 

(designated here): Philippines, Mindanao, Zamboanga, Oct–Nov 1919, Bur. Sci. 36937 

Ramos & Edaño (K barcode K000831677!; isolectotypes: L 2D barcode L.2826836!, P 

barcode P03884382!, US barcode 00126347!). 

Merrill (1922) described this species based on Bur. Sci. 36937 Ramos & Edaño, and the 

syntype at K is considered the most complete, with its multiple open flowers, so is 

designated as the lectotype. Cyrtandra subglabra is entirely glabrous except for its 

conspicuously pilose corollas. Merrill (1922) noted that the unbranched habit, the 

opposite, subequal, entire leaves, and the two bracts subtending the sessile 

inflorescences distinguish C. subglabra from the other Philippine taxa.  
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81. Cyrtandra tagaleurium Kraenzl. in Philipp. J. Sci., C 8: 176. 1913 – Lectotype 

(designated here): Philippines, Camiguin, Mar–Apr 1912, Bur. Sci. 14462 Ramos (K 

barcode K000831678!; isolectotypes: A barcode 00054996!, K barcodes K000831679! 

& K000831680!, NY barcode 00312888!, P barcode P03899665!, US barcodes 

00081477! & 00126348!). 

Kraenzlin (1913a) described this species based on Bur. Sci. 14462 Ramos, and the K 

syntype is designated as the lectotype because it has multiple open flowers. Cyrtandra 

tagaleurium is morphologically similar to C. lysiosepala (A.Gray) C.B.Clarke and 

C. garnotiana Gaudich. but differs in its glabrous corollas.  

 

82. Cyrtandra talonensis Elmer in Leafl. Philipp. Bot. 3: 959. 1910 – Lectotype 

(designated here): Philippines, Mindanao, Mt. Apo, Sep 1909, Elmer 11899 (E barcode 

E00062606!; isolectotypes: L 2D barcode L.2826767!, MO No. 1997457 [barcode MO-

716201]!, NY barcode 00546613!, US barcode 00126351!, WRSL!). 

Elmer (1910) described this species based on Elmer 11899. The only syntype with 

flowers is in E and is here designated as the lectotype. Cyrtandra talonensis is 

morphologically similar to C. maesifolia Elmer but can be differentiated by its smaller 

inflorescences (length of corollas and calyces reaching only up to 5 cm in C. talonensis) 

and its red corollas (vs. white in C. maesifolia).  

 

83. Cyrtandra tayabensis Elmer in Leafl. Philipp. Bot. 1: 347. 1908 – Lectotype 

(designated here): Philippines, Luzon, Tayabas, Lucban, May 1907, Elmer 9238 (A 

barcode 00054997!; isolectotypes: BO No. 1877507!, E barcode E00631543!, K 

barcode K000831682!, L 2D barcode L.2826772!, MO No. 1997459 [barcode MO-

716200]!, NY barcode 00546615!, US barcode 00126356!, WRSL!, Z barcode Z-

000017831!). 

Elmer (1908) described this species based on Elmer 9238, and the syntype in A has the 

most intact reproductive parts and is here designated as the lectotype. Cyrtandra 

tayabensis is morphologically similar to C. sibuyanensis Elmer, but has shorter petioles 

(only reaching up to 7 cm in C. tayabensis) and longer pubescent corollas (vs. glabrous 

in C. sibuyanensis).  
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84. Cyrtandra tenuipes Merr. in Philipp. J. Sci., C 13: 330. 1918 ≡ Cyrtandra 

longipedunculata Merr. in Philipp. J. Sci. 10: 77. 1915, nom. illeg., non Rech. 1908 – 

Lectotype (designated here): Philippines, Luzon, Mt. Polis, Feb 1913, Bur. Sci. 19664 

McGregor (P barcode P03555548!; isolectotypes: K barcode K000831647!, US barcode 

00126286!). 

Merrill (1918) gave a new name to Cyrtandra longipedunculata Merr. because this 

name was illegitimate as the epithet was already occupied by that for a Samoan species 

described by Rechinger (1908). The only syntype of Bur. Sci. 19664 McGregor that has 

open flowers is in P and is designated as the lectotype. Cyrtandra tenuipes is 

morphologically similar to C. plectranthiflora Kraenzl., but it has oblanceolate, 

glabrous leaves and larger flowers, whereas C. plectranthiflora has lanceolate 

ferruginous leaves and flowers less than 2 cm long.  

 

85. Cyrtandra tenuisepala Quisumb. in Philipp. J. Sci. 41: 356. 1930 – Lectotype 

(designated here): Philippines, Luzon, Mt. Alzapan, May–Jun 1925, Bur. Sci. 45579 

Ramos & Edaño (B barcode B 10 1067852!; isolectotype: K barcode K000831684!, NY 

barcode 04291104!). 

Quisumbing (1930) described this species based on Bur. Sci. 45579 Ramos & Edaño, 

and the holotype in PNH is presumed destroyed. The isotype in B, which is very well 

preserved and has numerous reproductive parts, is designated as the lectotype. The short 

calyx tube and the characteristic linear calyx lobes distinguish this species from the other 

Philippine taxa (Quisumbing 1930).  

 

86. Cyrtandra trivialis Kraenzl. in Philipp. J. Sci., C 8: 331. 1913 – Type: Philippines, 

Luzon, Isabela, Bur. Sci. 8003 Ramos (B, presumed destroyed) – Neotype (designated 

here): Philippines, Ifugao, Feb 1913, Bur. Sci. 20008 McGregor (K!; isoneotype: US 

barcode 00081484!). 

Kraenzlin (1913b) described this species based on Bur. Sci. 8003 Ramos, but the type is 

presumed destroyed. Here, we designate a neotype from among specimens listed by 

Merrill (1923) that best represents the species. The anisophyllous, ovate-lanceolate, 

serrate leaves, yellow indumentum, 1- to 3-flowered inflorescences, and the undulate, 

crenulate lower corolla lip are characteristic of this species (Kraenzlin 1913b).  
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87. Cyrtandra umbellifera Merr. in Philipp. J. Sci., C 3: 435. 1909 – Lectotype 

(designated by Nishii & al. in Edinburgh J. Bot. 76: 340. 2019): Philippines, Batan, Mt. 

Iraya, May–Jun 1907, Bur. Sci. 3785 Fenix (P barcode P03899661!; isolectotype: US 

barcode 00126364!). 

= Cyrtandra kotoensis Hosokawa in Trans. Nat. Hist. Soc. Formosa 25: 412. 1935 – 

Holotype: Taiwan, Botel Tobago, Mt. Koto, Dec 1935, Hosokawa 8129 (TAI!). 

Nishii & al. (2019) noted that Cyrtandra umbellifera bears some resemblance to 

C. longirostris de Vriese, C. callicarpifolia Elmer and C. bruteliana Koord., although 

these do not have the distinctive umbellate inflorescence of C. umbellifera.  

 

88. Cyrtandra urdanetensis Elmer in Leafl. Philipp. Bot. 7: 2664. 1915 – Lectotype 

(designated here): Philippines, Mindanao, Mt. Urdaneta, Sep 1912, Elmer 13882 (HBG 

barcode HBG-517434!; isolectotypes: A barcode 00055000!, BISH barcode 

BISH1001958!, BM barcode BM000795042!, BO No. 1730876!, BRIT barcode 

23521!, CAS barcode 0033133!, E barcode E00062603!, GH barcode 00054999!, K 

barcode K000831686!, L 2D barcode L.2826702!, MO No. 751414 [barcode MO-

716198]!, NY barcode 00312891!, P barcode P03899660!, U barcode U 0226562!, US 

barcodes 00126366! & 01269033!, Z barcode Z-000017833!). 

Elmer (1915) described this species based on Elmer 13882. The only syntype with fruit 

is in HBG and is here designated as the lectotype. Cyrtandra urdanetensis is 

morphologically similar to C. incisa C.B.Clarke, but has a higher degree of serration of 

the leaves.  

 

89. Cyrtandra vanoverberghii Kraenzl. in Philipp. J. Sci., C 8: 174. 1913 – Type: 

Philippines, Luzon, Bontoc: Vanoverbergh 512 (B, presumed destroyed) – Neotype 

(designated here): Philippines, Luzon, Bontoc, Dec 1912, Vanoverbergh 2641 (P 

barcode P03899659!). 

Kraenzlin (1913a) described this species based on Vanoverbergh 512, and the material 

is presumed destroyed. A neotype in P is designated from among the specimens listed 

by Merrill (1923). This species is morphologically similar to Cyrtandra cumingii 

C.B.Clarke, but C. vanoverberghii is distinguished by its subsessile leaves and entirely 

white corollas (vs. petiolate leaves and corollas with purple streaks in C. cumingii).  
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90. Cyrtandra villosissima Merr. in Philipp. J. Sci. 1(Suppl. 3): 225. 1906 – Lectotype 

(designated here): Philippines, Mindanao, Lake Lanao, Jan 1906, Clemens 51 (F 

barcode V0060536F!; isolectotypes: BO No. 1877514!, US barcode 00126369!). 

= Slackia philippinensis Kraenzl. in Philipp. J. Sci., C 8: 171. 1913 – Type: Philippines, 

Zamboanga, Sax River, Merrill 8295 (B, presumed destroyed). 

Merrill (1906) described this species based on “Mrs. Clemens 51”, and the most 

complete syntype in F is designated as the lectotype. The red corolla and green calyces 

with distinctly linear lobes distinguish this species from Cyrtandra hirtigera H.J.Atkins 

& Cronk (Olivar et al. 2020). Merrill (1923) synonymized Slackia philippinensis 

Kraenzl. under C. villosissima. We have not located, however, the type for this name.  

 

91. Cyrtandra yaeyamae Ohwi in J. Jap. Bot. 13(5): 339. 1937 – Holotype: Japan, 

Iriomote Island, Nakara-gawa, Oct 1936, Sonohara s.n. (KYO barcode 

KYO00069674!). 

= Cyrtandra iriomotensis Masam. in Notul. Syst. (Paris) 6: 38. 1937 – Holotype: Japan, 

Iriomote Island, Masamune s.n. (TAI!). 

The decurrent leaf base, 15–18 lateral veins of the leaves, and the longer calyx 

distinguish this species from Cyrtandra cumingii (Nishii et al. 2019). In the Philippines, 

this species is represented by Hatusima 25011 collected on Mt. Iraya, Batan Islands.  

 

92. Cyrtandra zamboangensis Merr. in Philipp. J. Sci. 20: 445. 1922 – Lectotype 

(designated here): Philippines, Mindanao, Zamboanga, Mt. Tubuan, Nov 1919, Bur. 

Sci. 37249 Ramos & Edaño (US barcode 00126377!; isolectotypes: K barcode 

K000831687!, P barcode P03899648!). 

Merrill (1922) described this species based on Bur. Sci. 37249 Ramos & Edaño, and the 

syntype in K, with few flowers, is designated as the lectotype. Cyrtandra zamboangensis 

is morphologically similar to C. auriculata C.B.Clarke, but it has isophyllous petiolate 

leaves with crenate margins (vs. anisophyllous subsessile leaves with serrate margins in 

C. auriculata) and much smaller white flowers (vs. more than 3 cm in length and violet 

in C. auriculata). 
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Insufficiently known taxa 

The following names were validly published, but we have not located their types. These 

names are not neotypified here since we were unable to locate specimens that match the 

descriptions of the species. The information below was compiled from the protologues.  

 

1. Cyrtandra atropurpurea Merr. in Philipp. J. Sci., C 10: 75. 1915 – Type: Philippines, 

Luzon, Ifugao, Mt. Polis, 2 Feb 1913, Bur. Sci. 19852 McGregor (not located). 

We located a collection (Bur. Sci. 37649 Ramos & Edaño, US 00081276!, K!) from the 

type locality filed as Cyrtandra atropurpurea. The material does not fit Merrill's (1915) 

description of the species because it has petiolate instead of sessile leaves and is most 

likely C. pachyneura Kraenzl. The information presented in the protologues of both 

names suggests that this may be the only differentiating character between 

C. atropurpurea and C. pachyneura. Considering this and their overlapping areas of 

distribution in the Cordillera Central mountain range, they might be conspecific.  

 

2. Cyrtandra chiritoides Kraenzl. in Philipp. J. Sci., C 8: 327. 1913 – Type: Philippines, 

Polillo, Bur. Sci. 10257 McGregor (not located). 

Kraenzlin (1913b) named this species after Chirita Buch.-Ham. because of its flowers, 

and placed it in Cyrtandra, since it could not be accommodated easily in any other genus 

but noted that its floral size was “extraordinary” for Cyrtandra. Recollection of this 

species is needed to determine its generic placement.  

 

3. Cyrtandra cyclopum Kraenzl. in Philipp. J. Sci., C 8: 317. 1913 – Type: Philippines, 

Negros, Mt. Kanlaon, Banks s.n. (not located). 

Kraenzlin (1913b) noted that the strongly bilabiate corolla and the deeply cleft calyx 

distinguish this species from other Cyrtandra.  

 

4. Cyrtandra mcgregorii Kraenzl. in Philipp. J. Sci., C 8: 328. 1913 – Type: Philippines, 

Cagayan, Bur. Sci. 10576 McGregor (not located). 

Kraenzlin (1913b) noted that this species was characterized by its large, nearly entire 

leaves, and involucrate inflorescences.  
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5. Cyrtandra nana Merr. in Philipp. J. Sci., C 10: 79. 1915 – Type: Philippines, 

Mindanao, Bukidnon, 2 Aug 1913, Bur. Sci. 21462 Escritor (not located). 

Merrill (1915) noted that this small plant (ca. 4 cm in height) was characterized by its 

solitary, pedicelled flowers and sessile opposite leaves.  

 

6. Cyrtandra tecomiflora Kraenzl. in Philipp. J. Sci., C 8: 322. 1913 – Type: Philippines, 

Mindanao, Zamboanga, For. Bur. 9264 Whitford & Hutchinson (not located). 

Kraenzlin (1913b) noted that this species was morphologically similar to Cyrtandra 

radiciflora C.B.Clarke, but differed in its habit and glabrous calyx lobes. 

 

New name 

Cyrtandra siporensis Olivar nom. nov. ≡ Cyrtandra chiritoides Ridl. in Bull. Misc. 

Inform. Kew 1926(2): 75. 1926, nom. illeg., non Kraenzl. 1913 – Holotype: Sumatra, 

Sipora Island, 10 Oct 1924, Boden-Kloss 14651 (K barcode K000831554!; isotype: 

SING barcode 0050766!). 

A new name is here proposed for Cyrtandra chiritoides Ridl. as this is a later homonym 

(Art. 53.1 of the ICN, Turland et al. 2018) of C. chiritoides Kraenzl. This specific epithet 

is derived from the name of the type locality. 
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Appendix 3.1 

Look-up table facilitating the 

reference of currently accepted 

names (in bold) in Philippine 

Cyrtandra 

 
Taxon Accepted Name 

C. aclada Merr.  

C. aeruginosa Quisumb.  

C. agusanensis Elmer  

C. alnifolia Kraenzl. C. pachyneura 

C. alvarezii Merr.  

C. angularis Elmer  

C. antoniana Elmer  

C. apoensis Elmer  

C. arbuscula Kraenzl. C. pallidifolia 

C. argentii Olivar, H.J.Atkins & Muellner  

C. atropurpurea Merr.  

C. attenuata Elmer  

C. auriculata C.B.Clarke  

C. bacanii Olivar & Muellner  

C. barnesii Merr.  

C. bataanensis Kraenzl.  

C. benguetiana Kraenzl.  

C. callicarpifolia Elmer  

C. castanea Merr.  

C. cauliflora Merr.  

C. chavis-insectorum Kraenzl. C. maesifolia 

C. chiritoides Kraenzl.  

C. chiritoides Ridl. C. siporensis 

C. cleopatrae H.J. Atkins & Cronk  
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C. constricta Elmer  

C. copelandii Elmer Rhynchotechum copelandii (Elmer) Elmer 

ex Merr. 

C. copelandii Merr. C. edanoi 

C. coriaceifolia Olivar & Muellner-Riehl C. pallidifolia  

C. cumingii C.B.Clarke  

C. curranii Kraenzl. C. lobbii 

C. cyclopum Kraenzl.  

C. davaoensis Elmer  

C. decussata Elmer  

C. disparifolia Quisumb.  

C. edanoi Olivar & Pelser  

C. elatostemoides Elmer  

C. ferruginea Merr.  

C. florulenta Kraenzl. C. incisa 

C. fragilis Elmer C. parvifolia 

C. fusconervia Merr.  

C. geantha Kraenzl.  

C. gitingensis Elmer  

C. glabra Kraenzl. C. glabrifolia 

C. glabrifolia Merr.  

C. glabrilimba Quisumb.  

C. glaucescens Kraenzl. C. pallidifolia 

C. grandifolia Elmer  

C. grossedentata Elmer C. macrodiscus 

C. hirtigera H.J. Atkins & Cronk  

C. hirtigera var. chlorina H.J.Atkins & 

Cronk 

 

C. hirtigera var. Hirtigera H.J. Atkins & 

Cronk 

 

 

C. humilis Elmer C. pallidifolia 

C. hypochrysea Kraenzl.  

C. hypochrysoides Kraenzl.  

C. hypoleuca Kraenzl.  

C. ilicifolia Kraenzl.  
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C. ilocana Merr.  

C. inaequifolia Elmer  

C. incisa C.B.Clarke  

C. infantae Kraenzl.  

C. iriomotensis Masam. C. yaeyamae 

C. kotoensis Hosokawa C. umbellifera 

C. kraenzlinii Merr. C. elatostemoides 

C. lagunae Kraenzl.  

C. lancifolia Merr.  

C. laxa Elmer C. pallida 

C. limnophila Kraenzl.  

C. livida Kraenzl.  

C. lobbii C.B.Clarke  

C. loheri Quisumb.  

C. longipedunculata Merr. C. tenuipes 

C. longipes Merr.  

C. macrodiscus Kraenzl.  

C. maesifolia Elmer  

C. maquilingensis Elmer C. lagunae 

C. mcgregorii Kraenzl.  

C. membranifolia Elmer  

C. micrantha Kraenzl. C. parviflora 

C. microphylla Merr.  

C. mindanaensis Elmer  

C. mirabilis Kraenzl. C. strongiana 

C. miserrima Kraenzl. C. callicarpifolia 

C. mucronatisepala Quisumb.  

C. multifolia Merr.  

C. nana Merr.  

C. nervosa Kraenzl. C. maesifolia 

C. oblongata Merr.  

C. pachyneura Kraenzl.  

C. pachyphylla Kraenzl.  

C. pallida Elmer  

C. pallidifolia Kraenzl.  
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C. panayensis Merr.  

C. pantothrix Kraenzl.  

C. parva Merr.  

C. parviflora C.B.Clarke  

C. parvifolia Merr.  

C. peninsula Elmer ex Olivar & H.J.Atkins  

C. philippinensis C.B.Clarke C. incisa 

C. pinatubensis Elmer  

C. plectranthiflora Kraenzl.  

C. pulgarensis Elmer  

C. quisumbingii Elmer C. hypochrysoides 

C. quisumbingii var. minor Elmer C. hypochrysoides 

C. ramiflora Elmer  

C. ramosii Kraenzl. C. lobbii 

C. roseoalba Kraenzl.  

C. rufotricha Merr.  

C. rupicola Elmer  

C. saligna Kraenzl.  

C. santosii Merr.  

C. scandens Kraenzl. C. davaoensis 

C. sibuyanensis Elmer  

C. similis Quisumb.  

C. siporensis Olivar  

C. sorsogonensis Merr.  

C. stenophylla Kraenzl. C. attenuata 

C. strongiana Kraenzl.  

C. subglabra Merr.  

C. tagaleurium Kraenzl.  

C. talonensis Elmer  

C. tayabensis Elmer  

C. tecomiflora Kraenzl.  

C. tenuipes Merr.  

C. tenuisepala Quisumb.  

C. trivialis Kraenzl.  

C. umbellata Kraenzl. C. bacanii 
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C. umbellifera Merr.  

C. umbrina Elmer C. limnophila 

C. urdanetensis Elmer  

C. vanoverberghii Kraenzl.  

C. villosissima Merr.  

C. vulcanica Elmer C. pachyphylla 

C. wenzelii Merr. C. lobbii 

C. williamsii Kraenzl. C. maesifolia 

C. yaeyamae Ohwi  

C. zamboangensis Merr.  

Didymocarpus pallida Kraenzl. C. edanoi 

Slackia philippinensis Kraenzl. C. villosissima  
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Abstract 

The general dynamic theory of oceanic island biogeography (GDT) views oceanic 

islands predominantly as sinks rather than sources of dispersing lineages. To test this, 

we conducted a biogeographic analysis of a highly successful insular plant taxon, 

Cyrtandra and inferred directionality of dispersal and founder events throughout the 

four biogeographical units of the Indo-Australian Archipelago (IAA). Sunda was 

recovered as the major source area followed by Wallacea. The relatively high 

contribution of Wallacea is attributed to its central location in the IAA and its complex 

geological history selecting for increased dispersibility in Cyrtandra. We also tested if 

diversification dynamics in Cyrtandra follow predictions of adaptive radiation, which 

is the dominant process on oceanic islands as predicted by the GDT. Diversification 

dynamics of dispersing lineages of Cyrtandra in the Southeast Asian grade showed early 

bursts in diversification rates followed by a plateau which is consistent with adaptive 

radiation. We did not detect signals of diversity-dependent diversification and this is 

attributed to Southeast Asian cyrtandras occupying various niche spaces as evident by 

its wide morphological range, particularly in habit and floral characters. The clade 

containing mostly Pacific members, which arrived at the early stages of the ontogeny of 

the Pacific islands, showed diversification dynamics predicted by the Island Immaturity 

Speciation Pulse (IISP) model and their morphological range is controlled by the least 

action effect favoring woodiness and fleshy fruits. Our study provides a first step 

towards a framework for investigating diversification dynamics as predicted by the GDT 

in highly successful insular taxa. 

 

Keywords 

Cyrtandra; diversification; general dynamic theory; islands; Wallacea 
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Introduction 

Island systems have been regarded as natural laboratories allowing the observation of 

factors controlling the distribution, character, and diversity of species (Whittaker et al. 

2017). In the past 60 years, island biogeographers have used MacArthur & Wilson´s 

(1963) equilibrium theory of island biogeography (ETIB) as a framework to understand 

species diversity within island systems. ETIB suggests that at any point in time species 

richness is a function of immigration, speciation, and extinction and that these three 

processes are controlled by island isolation and area (MacArthur & Wilson 1963; 

Whittaker et al. 2008; Borregaard et al. 2017). Whittaker et al. (2008) expanded this 

theory into the general dynamic theory of oceanic island biogeography (GDT) which 

highlighted the importance of biological, evolutionary, and geological processes in 

shaping species richness within islands. In both theories, dispersal is a necessary 

primary step in the assembly of island communities and that oceanic islands 

predominantly act as sinks for dispersing lineages. Successful assembly requires that 

dispersing lineages can either fit existing community circumstances (i.e., habitat 

filtering; Diamond 1975; Weiher & Keddy 1995; Webb et al. 2002), displace a previous 

arrival (i.e., taxon cycling; Wilson 1961; Ricklefs & Bermingham 2002; Economo & 

Sarnat 2012), or diversify in place, filling available ecological space through adaptive 

radiation (Osborn 1902). As predicted by the GDT, adaptive radiation will be the 

dominant process on oceanic islands wherein the maximum elevational range is reached 

(Whittaker et al. 2008). Oceanic islands, at this stage in their ontogeny, have the greatest 

richness of habitats, including novel ones that few immigrating lineages have 

experienced, that will promote diversification through adaptive radiation. Highly 

successful insular taxa that are spread throughout systems of oceanic islands, are then 

expected to experience early bursts in diversification rates (adaptive radiation) followed 

by a plateau as a result of diversity-dependent diversification (Clark et al. 2008; 

Rabosky & Lovette 2008; Gavrilets & Losos 2009; Glor 2010; Losos 2010; Mahler et 

al. 2010; Rabosky 2013; Schenk et al. 2013; Rowsey et al. 2018).  

 

The island-rich Indo-Australian Archipelago (IAA), also known as Malesia or the Malay 

Archipelago, is geologically the most complex tropical region on Earth (Lohman et al. 

2011; Hall 2017). The complex geological history of the IAA, encompassing more than 

20,000 of geologically active oceanic and continental islands, provided several 

opportunities for speciation which, according to a recent floristic checklist, resulted into  
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an estimate of 60,415 species of plants, comparable to the Neotropics (Joyce et al. 2020). 

Plant biogeographic studies in the IAA have concentrated on patterns of distribution of 

taxa, providing support for the permeability of three major biogeographic lines 

separating Asian and Australian taxa (see Fig. 4.2), namely, (1) Wallace’s line which 

passes between the Philippines and Sulawesi and Bali and Lombok, (2) Huxley’s line 

which modified Wallace’s line separating Palawan from the rest of the Philippines, and 

(3) Lydekker’s Line further east delimiting a region called Wallacea, comprising 

Sulawesi, the Moluccas, the Philippines (excluding Palawan) and the Lesser Sunda 

Islands (Wallace 1860; Huxley 1868; Lydekker 1896). Studies have supported three 

main routes for Southeast Asian plant evolution crossing these biogeographic lines 

(Holzmeyer et al. 2023). First, wet forest-adapted taxa predominantly follow a West to 

East dispersal either from Mainland Asia into Wallacea (Richardson et al. 2012; Chen 

et al. 2014; Matuszak et al. 2016) or second even farther beyond to New Guinea and 

Australia (Muellner et al. 2008, 2009; Nauheimer et al. 2012; Thomas et al. 2012; 

Grudinski et al. 2014; Favre et al. 2016; Matuszak et al. 2016; Yap et al. 2018; 

Holzmeyer et al. 2023). A third route, albeit limited, is taken from Australasia 

westwards predominantly by dry forest-adapted taxa (Cruaud et al. 2011; Richardson et 

al. 2012; Chen et al. 2014; Johnson et al. 2017), and less so by wet forest-adapted taxa 

(Hauenschild et al. 2018). Studies that provide support for a West to East dispersal route 

roughly resolve a continental source (Sunda shelf) for immigration and diversification, 

and oceanic islands of the IAA act mainly as stepping-stones for dispersal. The degree 

to which oceanic islands of the IAA act as sources for immigration and diversification 

in the assembly of plant communities is almost not accounted for. Studies investigating 

the assembly of animal communities, however, have found support for the importance 

of oceanic islands as both sources and sinks for dispersal, suggesting that the large and 

geomorphologically complex oceanic islands of the IAA serve as centers for in situ 

diversification (Balke et al. 2009; Jønsson et al. 2011; Wood et al. 2012; de Bruyn et 

al. 2014; Tänzler et al. 2014, 2016; Bocek & Bocak 2019; Rowe et al. 2019).    

 

Cyrtandra J.R.Forst. & G.Forst., a highly successful insular plant taxon, is the largest 

genus in the Gesneriaceae with ca. 800 species of herbs, subshrubs and climbers, 

recognized by possessing two fertile stamens, and ellipsoidal indehiscent fruits that can 

either be tough-walled capsules or fleshy berries (Atkins et al. 2013; Olivar et al. 2022).  
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It is distributed throughout the IAA and extends farther eastward to the Pacific Islands 

and Hawaii. Because of the genus’ high propensity to evolve island endemics and high 

dispersibility, it has been the subject of several biogeographic studies. In the Pacific 

region (from the Solomon Islands eastwards), dispersing lineages originated from the 

Sahul shelf and Fiji served as an important stepping-stone area for dispersal (Cronk et 

al. 2005; Clark et al. 2009; Johnson et al. 2017). The biogeographic history of Pacific 

Cyrtandra has been shaped by extinction, dispersal distance, and founder events 

(Johnson et al. 2017). In the Islands of Hawai’i, introduction of the genus was a result 

of four dispersal events which led to significantly uneven numbers of species (Johnson 

et al. 2019). Inter-island assembly followed the progression rule, wherein ages of 

lineages are not older than island ages. Hybridization was detected on deeper branches 

of the island lineages and may be the driving force of speciation in Hawai’ian cyrtandras 

(Johnson et al. 2019; Kleinkopf et al. 2019). In Southeast Asia, Atkins et al. (2001) 

showed that Palawan is an area of intermixing for Bornean and Philippine cyrtandras. 

Atkins et al. (2020), in a robust sampling of Southeast Asian cyrtandras, recovered a 

mid-Miocene origin and Borneo to be the most-likely ancestral range of the genus. 

Additionally, the Philippines appear to be an important stepping-stone area, and 

biogeographical patterns in Southeast Asia are shaped by geo-tectonic and climatic 

processes (Atkins et al. 2020). 

 

This study was conducted to test whether or not oceanic islands act more as sources or 

sinks of dispersing lineages and to test whether or not diversification dynamics of a 

highly successful insular taxon would follow predictions of adaptive radiation. Oceanic 

islands are predominantly viewed as sinks of dispersing lineages in the GDT. To test 

this, we conducted a biogeographic analysis of Cyrtandra by combining the Pacific 

dataset by Johnson et al. (2017) with the Southeast Asian dataset by Atkins et al. (2020), 

complemented by newly sequenced accessions to fill sampling gaps, to infer 

directionality of dispersal and founder events across the IAA. To test whether 

diversification dynamics of Cyrtandra follow predictions of adaptive radiation, we 

performed diversifcation-through-time analysis following a transition event (a shift in 

biogegraphic range) which here we treated as an arrival to a biogeographic unit. We 

expect that following a transition event, there will be bursts of diversification rates 

followed by a plateau (i.e., diversity-dependent diversification). To our knowledge, this 

is the first study directly investigating the contribution of oceanic islands to dispersal 
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and founder events in the IAA and estimating diversification dynamics that shaped a 

highly successful insular plant taxon. 

 

Material and Methods 

Taxon sampling and molecular methods 

This study builds on the dataset of Atkins et al. (2020) which included five gene regions 

(ITS, matK, trnL-F, psbA-trnH and rpl32-trnL) from 128 accessions of Southeast Asian 

Cyrtandra. To combine with the Pacific dataset of Johnson et al. (2017), only three gene 

regions (ITS, psbA-trnH and rpl32-trnL) were retained, and we included 36 Pacific 

Cyrtandra accessions in total, wherein all the three gene regions are represented. 

Additional genetic data from 38 Philippine Cyrtandra accessions, sampled either from 

silica-dried leaf material or herbarium specimens, were generated following extraction 

and PCR protocols in Nishii et al. (2019).  Sequencing reactions were run on an ABI 

3730xl sequencing machine. Sequences were then assembled and aligned using 

Geneious v.8.1.9 (Kearse et al. 2012). Accession and sequence information are found 

in Appendix 4.2.  

 

Phylogenetic analysis 

Conserved blocks from the concatenated alignment were extracted using Gblocks 0.91b 

(Castresana 2000). These conserved blocks were then used for indel coding following 

the approach by Simmons & Ochoterena (2000) as implemented in SeqState 1.4.1 

(Müller 2005). Bayesian Inference (BI) and Maximum Likelihood (ML) analyses were 

conducted to reconstruct the phylogeny of Cyrtandra. The best partitioning scheme and 

substitution models were inferred using PartitionFinder 2 (Lanfear et al. 2016). A 

concatenated dataset partitioned according to gene regions was determined by 

PartitionFinder 2 as the best partitioning scheme and that the substitution model 

GTR+I+G be applied to each gene region for the succeeding BI analyses. BI analyses 

were carried out using Mr Bayes v 3.2 (Ronquist et al. 2012) on the partitioned dataset. 

Two independent Markov Chain Monte Carlo (MCMC) runs with four chains each were 

conducted for 50 million generations, sampling every 1000th tree. The results of a 

Tracer v.1.7.1 (Rambaut et al. 2018) screening of ESS values were used to determine 

the burn-in percentage (10%). The remaining trees were used to construct a majority-

rule consensus tree. ML analyses were conducted for the concatenated dataset, using 

RAxML v.8 (Stamatakis 2014) with GTR+I+G as substitution model. The search for 
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the optimal ML tree was performed with the ‘Let RAxML halt bootstrapping 

automatically’ parameter selected. Both BI and ML analyses were done on the High 

Performance Computing (HPC) cluster of Leipzig University.  

 

Divergence time estimation and calibration 

A time-calibrated phylogeny was constructed based on the concatenated dataset using 

an uncorrelated relaxed lognormal clock, unlinked between nucleotide and plastid 

sequences, in the program BEAST v. 1.10.4 (Suchard et al. 2018). Since there are no 

unambiguous fossils in the Gesneriaceae family, secondary calibrations were used as 

age priors (Wiehler 1983; Clark et al. 2008). Three calibration points (Appendix 4.3) 

were taken from the family-wide phylogeny in Ranasinghe (2017) and were assigned a 

lognormal prior following Atkins et al. (2020). Two independent runs with 200 million 

generations each, where every 10,000th tree was saved, were performed. A burn-in of 

10% was excluded after checking the log-files in Tracer 1.7.1 (Rambaut et al. 2018) and 

the two tree files were merged with LogCombiner (implemented in the BEAST 

package). The tree files were annotated in TreeAnnotator (implemented in the BEAST 

package), node heights were annotated using the ‘keep target heights’ option. Both the 

Yule and the Birth-death model of speciation were tested. The ESS values (Appendix 

4.4) under the Yule model are greater and, therefore, the resulting maximum clade 

credibility (MCC) tree reconstructed under the Yule model of speciation was used for 

the succeeding analyses. BEAST analysis was done on the High Performance 

Computing (HPC) cluster of Leipzig University.  

 

Ancestral range estimation (ARE) 

The closest sister genus of Cyrtandra remains unresolved as highlighted in the high 

level of gene tree incongruence in a phylogenomic study of Gesneriaceae by Ogutcen et 

al. (2021). As we found that our gene trees (doi: 10.5061/dryad.pk0p2ngtf) are 

congruent with this result, outgroup taxa were removed to not confound ARE analysis, 

similar with the approaches applied by Johnson et al. (2017) and Atkins et al. (2020). 

Outgroup taxa were removed using the drop.tip function of the R package ‘ape’ (Paradis 

& Schliep 2018). Biogeographical transitions were reconstructed on the phylogeny by 

first coding all terminal taxa to one of four biogeographical units (Sunda, Philippines, 

Wallacea, and Sahul). This coding represents continental shelves of the IAA (Sunda and 

Sahul) and the oceanic islands of the IAA (Philippines and Wallacea).  
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Species that are distributed within the islands of the Sunda shelf are coded under Sunda. 

Those from the Philippines, excluding Palawan, are coded under Philippines while 

members from the islands of Wallacea were coded under Wallacea. Representatives 

from Australia, New Guinea and the Solomon Islands, are coded under Sahul. Pacific 

species are included under Sahul since the majority of them form a monophyletic clade 

which is sister to two New Guinea species: C. eriophylla S.Moore and C. aff. 

chlamydocalyx from Sahul (see species tree; doi: 10.5061/dryad.pk0p2ngtf). This 

scheme follows Rowe et al. (2019) which allowed the testing of the importance of 

Wallacea as a secondary source of diversity for murine rats despite it being a 

simplification of the more geologically dynamic and volcanically active area in the IAA 

and masking overwater dispersal and ecological and biotic differences within finer scale 

biogeographic units. Also, the coding into these four biogeographical units reflect the 

divisions of the three biogeographical lines (see Fig. 4.2), allowing us to test transition 

events and relative importance of oceanic islands as sources or sinks of dispersing 

lineages. The R package BioGeoBEARS (Matzke 2018) was used to perform ARE 

analysis. To account for some species (C. elatostemmoides Elmer, C. pendula Blume, 

C. picta Blume and C. sandei de Vriese) co-occuring at most in two biogeographical 

units, we allowed ranges at ancestral nodes to occupy a maximum of two states. We first 

tested an equal dispersal multiplier on the three standard biogeographical models (DEC, 

DIVA-like, and BayArea-like), also with the founder event parameter (+J) added, as 

implemented in BioGeoBears. Based on AIC values (Appendix 4.5), both DEC and 

DEC+J models best fit the data and were then used to test the different dispersal rate 

models. Following Rowe et al. (2019), six dispersal rate models with varying dispersal 

rates among biogeographical units were tested. The six dispersal rate models comprised 

(1) an equal‐rates model where we set all dispersal rates to 1; (2) a nearest-neighbor 

model where we set dispersal rates among adjacent biogeographical units, based on 

current configuration, to 1 and among non‐adjacent units to 0.1; (3) a continental‐source 

model where we set dispersal rates from Sunda to other biogeographical units to 1 and 

all other dispersal rates to 0.1; (4) a Wallacea nexus model where we set dispersal rates 

from Sunda to Wallacea and from Wallacea to all other units to 1 with all other dispersal 

rates set to 0.1; (5) a Philippines nexus model, identical to model 4 but with the 

Philippines substituted for Wallacea; and finally (6) a Sahul nexus model, which is 

identical to model 4 but with Sahul substituted for Wallacea. In all models, dispersal 

originating from Sunda was always set to 1 to reflect results by Atkins et al. (2020) 
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resolving Borneo as the ancestral range for the genus.  Based on the model with the 

highest likelihood, ancestral area probabilities for each node were computed, inferring 

the ancestral lineages that colonized each area. Ancestral range probabilities were 

plotted on the maximum clade credibility chronogram using R scripts. Biogeographical 

Stochastic Mapping (BSM) was then performed on BioGeoBears for the best-fitting 

model to estimate the number of biogeographical events (within-area speciation, 

vicariance and dispersal events; range expansions and founder events). A total of 100 

BSMs were simulated and frequencies of biogeographical events were estimated by 

taking the mean of event counts.  

 

Diversification rate estimates 

Diversification rates were estimated for every dispersal into a biogeographical unit 

which resulted in >2 species in the phylogeny. First, net diversification rate for 

Cyrtandra was estimated using the method-of-moments estimate described in Magallon 

& Sanderson (2001) as implemented in the R package Geiger 2.0.11 (Pennell et al. 

2014). BAMM via the BAMMtools R package was used to estimate diversification rates 

across the phylogeny and compare diversification among clades where transitions 

occurred (Rabosky et al. 2014). Two runs with four chains each were implemented, run 

for 25 million generations, sampled every 2,000th generation. Other parameters were 

set to default except the lambdaInitPrior, lambdaShiftPrior, muInitPrior. Values for 

these priors were calculated using the setBAMMpriors function on the BAMMtools 

package to better fit the dataset (Rabosky et al. 2014). Effective sample size >200 was 

considered as indicating parameter convergence. Posterior distribution was used to 

estimate mean rates of diversification, and diversification rates through time, for each 

transition. The number of diversification rate shifts on the phylogeny was also inferred 

using Bayes factors to compare alternative diversification models with different 

numbers of diversification rates (M0 being the null model without shift and Mi the 

alternative models with i shifts).  
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Results 

Phylogenetic relationships 

Our final data matrix consisted of 208 taxa (incl. species and infraspecific entities, 

including outgroups), three gene regions, 2765 aligned base positions, and 422 indels. 

A total of 202 Cyrtandra species were sampled, and this represents about 30% of the 

species currently known to science. Six taxa from within Didymocarpinae (the same 

subtribe as Cyrtandra) were included as outgroups (Aeschynanthus buxifolius Hemsl., 

A. roseoflorus M.Mendum, Agalmyla chalmersii (F.Muell.) B.L.Burtt, Billolivia 

violacea D.J.Middleton & H.J.Atkins, Didymocarpus antirrhinoides A.Weber, and 

Loxostigma griffithii (Wight) C.B.Clarke). To date, this is the most well-sampled 

phylogeny of the genus that covers its entire geographic range. The monophyly of 

Cyrtandra is strongly supported (see species tree; doi:10.5061/dryad.pk0p2ngtf). We 

recovered a strongly supported clade which contains majority of the Pacific members 

and is sister to the New Guinean C. aff. chlamydocalyx and C. eriophylla similar to 

Atkins et al. (2020). Additionally, a stronger geographical structuring can be seen within 

the Pacific clade, species endemic to an island usually forming a strongly supported 

clade (see species tree; doi:10.5061/dryad.pk0p2ngtf).  

 

Divergence time estimates 

We recovered a stem age of c. 15.77 Million years (Myr; 14.72–19.47, 95% HPD) and 

a crown age of c. 13.96 Myr (11.83–17.03, 95% HPD) for Cyrtandra. These ages are 

not far off from estimates by Atkins et al. (2020), Johnson et al. (2017), and Roalson & 

Roberts (2016). Table 4.1 compares age estimates recovered here with previous studies. 

Additionally, for the clade containing majority of the Pacific members we recovered a 

stem age of c. 7.57 Myr (6.57–11.10, 95% HPD) and a crown age of 6.08 Myr (4.45–

8.25, 95% HPD). These ages are comparable to the results of Johnson et al. (2017), and 

Roalson & Roberts (2016). 
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Table 4.1. Estimated ages (Myr) of major nodes (crown and stem age of Cyrtandra 

and the Pacific clade) in the present study using BEAST, compared with estimates 

from previous studies. Ranges in paraentheses represent 95% highest posterior 

density (HPD) values. 

Reference Cyrtandra 

stem 

Cyrtandra 

crown 

Pacific clade 

stem 

Pacific clade 

crown 

Present study 15.77 (14.72–

19.47) 

13.96 (11.83–

17.03) 

7.57 (6.57–

11.10) 

6.08 (4.45–

8.25) 

Atkins et al. 

(2020) 

16.3 (14.28–

18.43)   

13.38 (11.05–

15.79) 

na na 

Johnson et al. 

(2017) 

25.27 (16.9–

35.02)   

17.29 (12.54–

22.15) 

9.79 (7.41–

12.38) 

8.63 (6.58–

10.70) 

Roalson & 

Robesrts 

(2016) 

30.45 (14.79–

37.54)  

11.08 (3.25–

21.78)   

11.08 (3.25–

21.78) 

6.29 (3.65–

9.50) 

 

 

Ancestral range estimation (ARE) 

The Wallacean nexus model was recovered as the best-fitting dispersal rate model under 

both DEC and DEC+J biogeographical models. In this model, dispersal rate was set at 

maximum (d = 1.00) for dispersals from Sunda to Wallacea and all other 

biogeographical units and minimum (d = 0.01) for all other instances (Table 4.2). When 

comparing the other models with each other, ΔAIC values are less than 4. This indicates 

the fit of these models are comparable and similar. However, ΔAIC of the Wallacean 

nexus model when compared to other models is always >10 (Table 4.2). This supports 

that the Wallacean nexus dispersal rate model best explains our data.  

 

Sunda, under DEC+J, was estimated as the ancestral range for Cyrtandra (Fig. 4.1). As 

reported in Atkins et al. (2020), Borneo is the most likely ancestral range. In our analysis 

all Bornean cyrtandras were coded under Sunda and our results indirectly support Atkins 

et al. (2020). Biogeographic stochastic mapping under the best fit model resolved Sunda 

as the major source area for dispersal (14.48 events, 65.52%) and founder events (11.4 

events, 61.56%). Wallacea ranks second contributing 32.81% of dispersals (7.25 events) 

and 36.50% of founder events (6.76 events). Figure 4.2 summarizes the results of the 

BSM analysis and Table 4.3 shows event counts from and to a biogeographical unit.  
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Table 4.2.  Comparison of dispersal rate models tested in BioGeoBEARS. ΔAIC 

compares AIC values of the models with the best-fitting dispersal rate model 

(Wallacean nexus under DEC+J). 

 
Model ln L d e j AIC ΔAIC 

Wallacea 

Nexus DEC + J -106.70 0.00230 1.00E-12 0.032 219.40 0 

Continental 

Source DEC + J -111.70 0.00400 1.00E-12 0.037 229.40 10.00 

Nearest 

Neighbor DEC + J -113.50 0.00190 1.00E-12 0.021 232.90 13.50 

Philippine 

Nexus DEC + J -114.50 0.00270 1.00E-12 0.028 235.00 15.60 

All Equal DEC + J -116.50 0.00160 1.00E-12 0.016 238.90 19.50 

Sahul Nexus DEC + J -119.60 0.00310 1.00E-12 0.020 245.20 25.80 

Wallacea 

Nexus DEC -139.90 0.01200 0.005 na 283.90 64.50 

Continental 

Source DEC -141.30 0.01700 0.0057 na 286.50 67.10 

Philippine 

Nexus DEC -143.10 0.01200 0.0052 na 290.20 70.80 

Nearest 

Neighbor DEC -143.30 0.00960 0.0051 na 290.70 71.30 

All Equal DEC -144.70 0.00770 0.0048 na 293.40 74.00 

Sahul Nexus DEC -146.00 0.01200 0.0049 na 295.90 76.50 
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Fig. 4.1. Ancestral range estimation of Cyrtandra with the DEC+J biogeographic 

models following the Wallacea nexus dispersal rate model. Pie charts at each node 

represent ancestral range probabilities for the four biogeographical units (Sunda, 

Philippines, Wallacea, and Sahul). Numbered nodes indicate transition events 

where diversification rates were estimated and diversification rates through time 

were plotted. Numbered line graphs are rate-through-time plots in species per 

lineage per million years. Numbers correspond to the nodes on the tree. 
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Fig. 4.2. Summary of dispersal ( ) and founder events ( ) across the four 

biogeographical units. Arrows are drawn from source to destination and scaled 

relative to the percent of dispersal and founder events. Bar plots at the end of the 

arrows are percentages of dispersal and founder events based on counts derived in 

the BSM analysis. Raw data are found on Table 4.3. 

 

Table 4.3. Summary of dispersal and founder event counts for Cyrtandra averaged 

across 100 BSMs in BioGeoBEARS. Mapping was performed using parameters 

from the best-fit model DEC+J following the Wallacea nexus dispersal model. 

Color temperature indicates the frequency of events, with warmer colors 

indicating more common events (Red=>2.9, Yellow=1.0-2.9, Green=<0.9). The 

ancestral ranges (i.e., where the lineage dispersed from) are given in the row, and 

the descendant states (i.e., where the lineage dispersed to) are given in the column.  

Dispersal events      

 Sunda Philippines Wallacea Sahul Total As % 

Sunda 0 5.95 7.76 0.77 14.48 65.52 

Philippines 0.04 0 0.19 0 0.23 1.04 

Wallacea 1.3 4.72 0 1.23 7.25 32.81 

Sahul 0 0 0.14 0 0.14 0.63 

Total  1.34 10.67 8.09 2 22.1  
As % 0.00 26.92 35.11 3.48  100 
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Table 4.3. Continued 

 

Diversification rate estimates 

We estimated a net diversification rate of 0.44 species/lineage/Myr for the crown node 

of Cyrtandra. In total, we estimated diversification rates for 11 nodes in our phylogeny 

(Fig. 4.1). These nodes represent a transition/shift in biogeographic unit which allows 

us to test whether or not diversification dynamics in Cyrtandra follow predictions of 

adaptive radiation. For ten of the nodes, we observe initially a high diversification rate 

which decreases towards the present time (Fig. 4.1). Net diversification rates for these 

clades range from 0.30—0.46 species/lineage/Myr (Table 4.4). For one clade (node 11) 

which represents a transition from Wallacea to Sahul, we observed an increase towards 

the present time (Fig. 4.1, line plot 11). This, delimited more precisely, represents the 

transition from New Guinea to the Pacific Islands. BAMM rate shifts analysis revealed 

that a single rate shift scenario was the most probable model based on Bayes Factor 

(Table 4.5). On the phylorate plot, this shift was detected on the crown node of the clade 

containing majority Pacific (Fig. 4.3). Lastly, we did not observe a strong signal of 

incumbency effects or diversity-dependent diversification since later transitions into a 

biogeographic unit did not result into significant decrease in diversification rates. 

  

Founder events       

 Sunda Philippines Wallacea Sahul Total As % 

Sunda 0 5.86 4.77 0.77 11.4 61.56 

Philippines 0.04 0 0.19 0 0.23 1.24 

Wallacea 0.98 4.56 0 1.22 6.76 36.50 

Sahul 0 0 0.13 0 0.13 0.70 

Total  1.02 10.42 5.09 1.99 18.52  
As % 5.51 56.26 27.48 10.75  100 
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Table 4.4.  Median and lower and upper bounds of the 95% highest posterior 

distribution (HPD) for crown ages of biogeographic transitions and their stem 

divergence from sister clades in millions of years. Mean and HPD speciation rates 

from BAMM for each transition in species per lineage per million years. Nodes 

correspond with Figure 4.1 (Su = Sunda; P = Philippines; W = Wallacea; Sa = 

Sahul)  

Node Transition Crown 

Median 

Crown  

HPD 

Stem  

median 

1 P → Su 5.27 3.52–7.28 6.38 

2 Su → P 5.09 3.51–6.92 6.38 

3 Su → Sa 8.00 5.84–10.41 11.35 

4 Su → W 9.85 7.27–12.45 11.35 

5 W → Su 4.71 3.05–6.72 6.76 

6 Su → P 8.45 5.67–11.33 9.43 

7 Su → P 2.27 0.82–4.43 8.15 

8 W → P 5.96 3.82–8.17 7.17 

9 P → W 3.31 1.69–5.13 6.63 

10 W → P 6.88 5.30–8.61 7.51 

11 W → Sa 6.27 4.45–8.25 8.71 

Node Transition Stem  

HPD 

BAMM  

mean 

BAMM  

HPD 

1 P → Su 4.68–8.32 0.36 0.30–0.43 

2 Su → P 4.68–8.32 0.36 0.30–0.43 

3 Su → Sa 8.90–13.92 0.37 0.31–0.44 

4 Su → W 8.90–13.92 0.37 0.32–0.45 

5 W → Su 4.77–9.12 0.36 0.30–0.43 

6 Su → P 6.70–12.09 0.38 0.32–0.46 

7 Su → P 5.62–10.89 0.38 0.32–0.46 

8 W → P 5.26–9.18 0.36 0.31–0.44 

9 P → W 5.11–8.36 0.36 0.31–0.43 

10 W → P 5.81–9.30 0.36 0.30–0.43 

11 W → Sa 6.57–11.10 0.87 0.67–1.14  
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Fig. 4.3. Mean phylorate plot showing best shift scenario according to BAMM 

analysis. Note that rate shift occurs at the crown node (circle) of the Pacific clade. 

Bar below shows color ramp for diversification rates in species per lineage per 

million years.  

 

Table 4.5. Bayes factor comparison of rate shift configurations compared with the 

null model. 

Number of rate shifts Bayes factor compared with the null model 

0 1 

1 5950 

2 2577 

3 869 

4 288 

5 85 

6 42 
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Discussion 

In this study, we aim to test tenets of the general dynamic theory by using a highly 

successful insular taxon, in this case the plant genus Cyrtandra as a model organism. 

Specifically, we aim to test whether or not oceanic islands act more as sources or sinks 

of dispersing lineages and test whether or not diversification dynamics in Cyrtandra 

follow predictions of adaptive radiation. Throughout the analysis, we have traced 

biogeographic origins of Cyrtandra and its further success towards its east-most 

geographic limit. In the succeeding sections, we discuss how oceanic islands are sources 

of dispersing lineages of Cyrtandra and that diversification dynamics of the genus 

follow predictions of adaptive radiation.  

 

Phylogeny of Cyrtandra 

Our results are consistent with previous studies on Cyrtandra (Johnson et al. 2017; 

Atkins et al. 2020, 2021). Here we highlight that the majority of Pacific species form a 

strongly supported monophyletic group (Fig. 4.1, node 11; Cronk et al. 2005; Clark et 

al. 2009, 2013; Johnson et al. 2017). Pacific cyrtandras are predominantly small trees 

or shrubs with white flowers and white fleshy fruits. In this study, the 38 newly 

sequenced Philippine accessions fall predominantly within the Wallacea group with a 

few falling also in the Sunda group (mostly together with species from Sumatra; see 

species tree, doi: 10.5061/dryad.pk0p2ngtf). Atkins et al. (2020) noted that there is 

geographic structuring within the Southeast Asian members. However in our results, 

this is more apparent in the Pacific clade. This may simply be due to us using fewer 

molecular markers (three vs. five) and/or that the addition of more samples from the 

Philippines revealed that the biogeographical lines are more permeable for plant taxa.   

 

Wallacea as source of dispersing lineages 

Our biogeographic analyses demonstrate the relatively high contribution of Wallacea as 

a source of dispersing lineages for Cyrtandra. In total, 32.81% of dispersal and 36.50% 

of founder events originated from Wallacea (Fig. 4.2, Table 4.3). The Sunda shelf still 

is recovered as the highest source of dispersing lineages but the relative importance of 

Wallacea as a source can be seen in our results (see Fig. 4.2). The concept of 

unidirectional immigration (continental source to oceanic islands) was pioneered by 

Wilson (1961) and further developed in the Equilibrium Theory of Island Biogeography 

(ETIB) by MacArthur and Wilson (1967). They provided three main observations and 
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conjectures to support unidirectional immigration (Bellemain & Ricklefs 2008). First, 

the larger continental source areas are more species rich and therefore have more 

lineages with traits fostering long-distance dispersal. Second, islands have more 

available ecological spaces for arriving lineages. Third, lineages in continental source 

areas are selected for high competitive ability increasing the probability of dispersing 

lineages to be better established in islands. Empirical studies have shown, however, that 

multidirectional immigration happens more frequently than expected (see Bellemain & 

Ricklefs 2008 for a review in faunal lineages). Dispersal ability of oceanic island 

lineages should then be conserved evolutionarily. Vazacová & Münzbergová (2014) 

compared dispersal abilities between island plant endemics and non-endemics from the 

Canary Islands. They found that dispersal abilities, as measured by eleven functional 

traits, between endemics and non-endemics are not significantly different. Vazacová & 

Münzbergová (2014) provided three explanations for the retention or even improved 

dispersibility of island endemic lineages. First, evolution of better dispersibility is 

facilitated by the emergence of neighboring islands. This is consistent with the idea that 

islands act as stepping-stones for further dispersal. Second, shifts in dispersal mode are 

expected when dispersing lineages are exposed to new selective pressures in island 

environments (Vargas 2007; Vargas et al. 2012). Lastly, dispersal ability is most likely 

retained when islands are in close proximity to a continental source. These explanations 

support the contribution of Wallacea to the success of Cyrtandra in the Indo-Australian 

Archipelago (IAA) and further into the Pacific islands. The central position of Wallacea 

allows the dynamic exchange between islands of the IAA. Sulawesi, the largest and 

oldest (ca. 25 Ma) island in Wallacea, is of composite origin (Hall 2017; Nugraha et al. 

2022). Its early emergence and complex geological history resulted in a unique flora 

with high levels of endemism (Atkins & Kartonegro 2021). Burtt (2001) mentioned that 

a shift from the typical hard fruit of continental cyrtandras to soft white berries began 

from Sulawesi eastwards where dispersal across water becomes important. This shift in 

fruit type has been hypothesized to be a key innovation for the successful dispersal of 

Cyrtandra to the East since columbine birds, the primary hypothesized disperser, prefer 

fleshy fruits to feed on (Burtt 2001; Cronk et al. 2005; Clark et al. 2009, 2013; Johnson 

et al. 2017). 
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Diversification dynamics in Cyrtandra 

In situ speciation of Cyrtandra following immigration or transition to a biogeographic 

unit is consistent with adaptive radiation theory, but we did not observe a signal of 

incumbency effects or diversity-dependent diversification. Gavrilets & Losos (2009) 

discussed different patterns of adaptive radiation. A burst of speciation and 

morphological diversification is expected at the beginning of radiation, and plateaus 

through time or decreases through time (overshooting) because of reduced ecological 

opportunity and increased genetic constraints due to specialization of species (Gavrilets 

& Vose 2005). Additionally, the phenomenological null model of clade diversification 

predicts that morphological disparity grows rapidly early in clade history due to the 

structure of multidimensional phenotype space and contrasting effects of speciation and 

extinction (Gavrilets 1999; Pie & Weitz 2005). This can be observed particularly in 

Southeast Asian cyrtandras, which arrived relatively late in the ontogeny of the 

biogeographic areas. Early bursts in diversification rates followed by a decrease and 

then leading to a plateau can be attributed to occupation of niche spaces and 

specialization particularly in the range of habits (herbs, vines, shrubs, small trees) and 

reproductive characters (floral colors and fruit types) (see Atkins et al. 2021 for 

discussion on range of morphological characters in Southeast Asian cyrtandras). The 

next patterns of adaptive radiation involve the nature of a particular geographic area. 

The more dynamic an area (i.e., several fluctuations in microhabitats), the more 

conducive it is for adaptive radiation. Adaptive radiation is driven by area effects, 

wherein the larger geographic areas have more opportunity for adaptive radiation to 

occur (Gavrilets & Losos 2009). This is due to four main factors. First, larger areas 

allow larger population sizes which in turn increases selection efficiency and more 

advantageous mutations to select upon (Gavrilets & Vose 2005; Gavrilets & Losos 

2009). Second, larger areas tend to have more heterogenous environments, thus 

containing more available ecological niches (Parent & Crespi 2006). Third, larger areas 

allow for more opportunity for allopatric, parapatric, and sympatric speciation (Coyne 

& Price 2000; Gavrilets & Vose 2005). Fourth, intermediate zones of selective pressure 

are more frequent in larger areas, and these zones are more conducive for speciation 

(i.e., selection gradient effect; Doebeli & Dieckmann 2003; Kawata et al. 2007; 

Seehausen et al. 2008). The aforementioned factors are possible explanations as to why 

the largest, the most geologically complex, and the transition zone islands and/or 

archipelagoes of the IAA are the centers of diversity for Cyrtandra and harbor the widest 

CHAPTER 4                                              Cyrtandra biogeography & diversification dynamics  



 

129 

 

morphological range for the genus (Burtt 2001; Atkins et al. 2013; Clark et al. 2013; 

Atkins et al. 2021; Atkins & Kartonegro 2021; Olivar et al. 2022; Bramley et al. in 

press).  

 

An interesting result of our study is the increase in diversification rate on the crown of 

the majority Pacific (see Fig. 4.1, node 11 and Fig. 4.3) similar to what Roalson & 

Roberts (2016) recovered. It should be noted that arrival of Cyrtandra in the Pacific 

(7.57 Myr; 6.57—11.10, 95% HPD) is about the same age as the emergence of most 

Pacific islands (see Holzmeyer et al. 2023 for ages of Pacific islands). Our results are 

consistent with the predictions of the island immaturity speciation pulse (IISP) model 

of island evolution (Whittaker et al. 2007). IISP predicts that speciation rate is at its 

highest when vacant niche spaces is at its greatest which occurs early in an island’s life 

cycle. As islands mature, species richness and endemism increase in tandem, but as 

islands erode late in their life cycle, opportunities for speciation diminish as a result of 

reduced carrying capacity (Whittaker et al. 2007). Rate through time plots for the Pacific 

clade show no decrease in diversification rate. This indicates that speciation is actively 

occurring in this clade which supports results by Kleinkopf et al. (2019) wherein high 

levels of hybridization and incomplete lineage sorting was detected particularly in 

Hawaiian cyrtandras. Another interesting fact about Pacific cyrtandras is the limited 

range of morphological variation specifically in habit and floral characters. Pacific 

cyrtandras are predominantly small trees or shrubs with white flowers and white fleshy 

fruits (Clark et al. 2013; Johnson et al. 2017). We have established that fleshy fruits are 

important in dispersal success. Woodiness, on the other hand, is an important adaptation 

for island lineages. Zizka et al. (2022) showed that woodiness in island lineages 

prolongs plant longevity by reducing herbivory and increasing drought tolerance. Also, 

the conservation of this character in the Pacific clade can be explained by the least action 

effect (sensu Gavrilets & Losos, 2009). This posits that speciation occurring after initial 

bursts usually involves minimum phenotypic change. This is due to the joint action of 

genetic constraints and selection for local adaptation. As each lineage gets more 

specialized for a particular ecological niche, it becomes more and more difficult to 

establish adaptations for alternative niches (Gavrilets & Vose 2005; Gavrilets & Losos 

2009).  
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In summary, our study demonstrates that oceanic islands, Wallacea in particular, are 

important sources of dispersing lineages for Cyrtandra. We also showed that lineages 

arriving late in the ontogeny of an area (Southeast Asian grade) will have diversification 

dynamics that follow patterns of adaptive radiation which has resulted into the high 

species richness and high range in morphological diversity. Lineages arriving early on 

the other hand (Pacific clade), have diversification rates predicted by island immaturity 

speciation pulse (IISP) model and morphological variation is controlled by least action 

effect.  
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Graphical Abstract 
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Appendix 4.2 

Accession information of taxa used in 

this study. 
 

 

 

Species  

Identifier 

Collector  

and Number  Herb Locality  ITS 

psbA-

trnH rpL32 

Aeschyna

nthus_buxifoliu

s 

Goodwin & 

Cherry 384 E Vietnam 

MN843

191 

MN843

568 

MN842

817 

Aeschyna

nthus_rose

oflorus Argent 87/14 E Seram 

MN843

190 

MN843

567 

MN842

816 

Agalmyla

_chalmersi

i 

Chapman sn 

(RBGE acc no 

19661971) E 

New 

Guinea 

MN843

192 

MN843

569 

MN842

818 

Billolivia_

violacea 

South Vietnam 

First Darwin 

Expedition 201 E Vietnam 

MN843

193 

MN843

570 

MN842

819 

Didymoca

rpus_antirr

hinoides 

Jong 9009 

(RBGE acc no 

19650167) E Malaysia 

MN843

189 

MN843

566 

MN842

815 

Loxostigm

a_griffithii 

Kew 

Edinburgh 

Kanchenjunga 

Expedition E Nepal 

MN843

194 

MN843

571 

MN842

820 

C_aclada 

Ramos & 

Edaño 36907 K 

Philippine

s 

OR187

735 
  

C_aff_bra

cteata Utteridge 91 K 

New 

Guinea 

MN843

243 

MN843

616 

MN842

864 
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C_aff_chl

amydocaly

x_Argent_

609 Argent 609 E 

New 

Guinea 

MN843

251 
 

MN842

872 

C_aff_ere

ctiloba_Ja

mes_586 James 586 BISH 

New 

Guinea 

MF446

067 

MF446

277 

MF509

475 

C_aff_mul

tinervis 

Argent et al 

159 E Sulawesi 

MN843

292 

MN843

663 

MN842

910 

C_aff_pict

a_Hughes

_SUBOE_

78 

Hughes et al 

SUBOE 78 E Sumatra 

MN843

349 

MN843

718 

MN842

965 

C_aff_ros

ea_Radhia

h_53 

Radhiah & 

Cronk 53 E Sumatra 

MN843

365 

MN843

734 
 

C_agusane

nsis_E Elmer 13498 E 

Philippine

s 
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Hoover 

ARS160 US Java 

EU919

980 

GQ475

132 

MF509

569 

C_taviune

nsis_PAC

_Fiji Johnson 220 RSA Fiji 

MF446

140 

MF446

346 

MF509

571 

C_tempest

ii_PAC_Fi

ji Johnson 82 RSA Fiji 

MF446

141 

MF446

347 

MF509

572 

C_tenuicar

pa 

Argent et al 

229 E Sulawesi 

MN843

333 

MN843

702 

MN842

950 

C_terrae_

guilelmi_P

apua James 0376 BISH 

Papua 

New 

Guinea 

MF446

143 

MF446

349 
 

C_teysma

nnii 

Radhiah & 

Cronk 87 E Sumatra 

MN843

371 

MN843

740 

MN842

986 

C_thibault

ii_PAC_M

arq Wood 10428 PTBG Marquesas 

EU919

963 

EU920

022 

MF509

574 

C_trichod

on 

Radhiah & 

Cronk 124 E Sumatra 

MN843

372 

MN843

741 

MN842

987 

C_umbelli

fera 

Kokubugata 

GK6031 TNS Taiwan 

MN843

379 

MN843

748 

MN842

993 

C_urdanet

ensis Elmer 13882 HBG 

Philippine

s 

OR187

753 
  

C_urvillei

_PAC_Mi

c Lorence 7838 PTBG 

Micronesi

a 

EU919

946 

EU920

005 

MF509

577 
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C_victoria

e_PAC_Fi

ji Johnson 139 RSA Fiji 

MF446

145 

MF446

351 

MF509

578 

C_villosis

sima 

Mendum et al 

99316 E 

Philippine

s 

MN843

266 

MN843

638 

MN842

887 

C_vitiensi

s_PAC_Fi

ji Johnson 07 RSA Fiji 

MF446

147 

MF446

353 

MF509

580 

C_vittata de Kok 1156 K 

New 

Guinea 

MN843

245 

MN843

618 

MN842

866 

C_waiana

eensis_PA

C_Haw 

Johansen, 

photo voucher RSA Hawaii 

MF446

149 

MF446

355 

MF509

583 

C_wainiha

ensis_PA

C_Haw Clark 549 PTBG Hawaii 

EU919

937 

EU919

996 

MF509

584 

C_wallichi

i_GB25 

Bramley et al 

GB25 E 

Peninsular 

Malaysia 

MN843

288 

MN843

659 

MN842

906 

C_widjaja

e 

Barber et al 

BAKK 32 E Sulawesi 

MN843

334 

MN843

703 

MN842

951 

C_yaeyam

ae 

Kokubugata 

GK18916 TNS Japan 

MN843

229 

MN843

602 

MN842

852 



 

149 

 

 

  

C_aff_bra

cteata Utteridge 91 K 

New 

Guinea 

MN843

243 

MN843

616 

MN842

864 

C_aff_chl

amydocaly

x_Argent_

609 Argent 609 E 

New 

Guinea 

MN843

251 
 

MN842

872 

C_aff_ere

ctiloba_Ja

mes_586 James 586 BISH 

New 

Guinea 

MF446

067 

MF446

277 

MF509

475 

C_aff_mul

tinervis 

Argent et al 

159 E Sulawesi 

MN843

292 

MN843

663 

MN842

910 

C_aff_pict

a_Hughes

_SUBOE_

78 

Hughes et al 

SUBOE 78 E Sumatra 

MN843

349 

MN843

718 

MN842

965 

C_aff_ros

ea_Radhia

h_53 

Radhiah & 

Cronk 53 E Sumatra 

MN843

365 

MN843

734 
 

C_agusane

nsis_E Elmer 13498 E 

Philippine

s 

OR187

736 
  

C_albiflor

a 

Scott 509 

(RBGE acc no 

20040645) E Sulawesi 

MN843

293 

MN843

664 
 

C_anisoph

ylla 

Radhiah & 

Cronk 109 E Sumatra 

MN843

335 

MN843

704 

MN842

952 

C_apoensi

s_ITS1 Elmer 11557 HBG 

Philippine

s 

OR187

737 
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C_arachno

idea 

Cronk, Burtt, 

Hilliard & 

Mendum 

CBHM 27 E Borneo 

MN843

197 

MN843

573 

MN842

822 

C_areolata 

Mendum, M 

MM 52 E Borneo 

MN843

198 

MN843

574 

MN842

823 

C_argentii 

Mendum et al 

29053 E 

Philippine

s 

MN843

273 

MN843

644 

MN842

893 

C_attenuat

a Elmer 9623 HBG 

Philippine

s 

OR187

738 
  

C_aurantia

ca 

Cronk, Burtt, 

Hilliard & 

Mendum 

CBHM 23 E Borneo 

MN843

199 

MN843

575 

MN842

824 

C_aurantii

carpa_PA

C_Samoa Clark 655 PTBG 

Samoa, 

Savaii 

EU919

971 

EU920

030 

MF509

451 

C_aureoti

ncta 

Radhiah & 

Cronk 122 E Sumatra 

MN843

336 

MN843

705 

MN842

953 

C_auricula

ta Ramos 8175 K 

Philippine

s 

OR187

739 
  

C_bacanii Steiner 1991 E 

Philippine

s 

OR187

740 
  

C_baileyi 

Cronk & Percy 

T118 E Australia 

MN843

195 

KF148

674 
 

C_bataane

nsis 

Mendoza 

18270 K 

Philippine

s 

OR187

741 
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C_bidwilli

i_PAC_So

c Wood 11072 PTBG 

Society 

Islands 

GQ475

176 

GQ475

139 

MF509

445 

C_boliohu

tensis_Arg

ent_196 

Argent et al 

196 E Sulawesi 

MN843

295 

MN843

666 

MN842

912 

C_bungahi

jau 

Atkins 57 

(RBGE acc no 

20090826) E 

New 

Guinea 

MN843

249 

MN843

622 

MN842

870 

C_burbidg

ei_Cronk_

CBHM21 

Cronk, Burtt, 

Hilliard & 

Mendum 

CBHM 21 E Borneo 

MN843

200 

MN843

576 

MN842

825 

C_calli 

Mendum 

99208 E 

Philippine

s 

OR187

742 
  

C_calyptri

bracteata 

Moller sn 

(RBGE acc no 

19973430) E Java 

MN843

232 

MN843

605 

MN842

855 

C_celebic

a_Argent_

129 

Argent et al 

129 E Sulawesi 

MN843

298 

MN843

669 

MN842

915 

C_cf_brac

heia 

Wilkie et al 

SFC-07447 E Borneo 

MN843

212 
  

C_cf_carn

osa 

Girmansayah 

17 E Sumatra 

MN843

355 

MN843

724 

MN842

971 

C_cf_cupr

ea 

Wilkie et al 

SFC-07404 E Borneo 

MN843

210 

MN843

587 

MN842

836 

C_cf_disp

aroides Church 292 E Borneo 

MN843

209 

MN843

586 

MN842

835 
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C_cf_incis

a 

Scott 501 

(RBGE acc no 

20031648A) E 

Philippine

s 

MN843

263 

MN843

635 

MN842

884 

C_cf_patu

la_Hughes

_SUBOE_

12 

Hughes et al 

SUBOE 12 E Sumatra 

MN843

337 

MN843

706 

MN842

954 

C_cf_pauc

iflora 

Hoover 

ARS173 US Java 

MN843

234 

MN843

607 
 

C_cf_rein

wardtii 

Wiriadanata 

12709 US Java 

MN843

230 

MN843

603 

MN842

853 

C_cf_rose

oalba Cronk MAK1 E 

Philippine

s 

MN843

267 

MN843

639 

MN842

888 

C_chalcod

ea James 1232 BISH 

New 

Guinea 

MN843

252 

MN843

624 

MN842

873 

C_chrysea 

Mendum 

MM58 E Borneo 

MN843

206 

MN843

583 

MN842

832 

C_ciliata_

PAC_Fiji Johnson 93 RSA Fiji 

MF446

058 

MF446

266 

MF509

460 

C_clarkei 

Cronk, Burtt, 

Hilliard & 

Mendum 

CBHM 19 E Borneo 

MF446

060 

MF446

268 

MF509

462 

C_cleopatr

ae 

Cronk et al 

25437 E 

Philippine

s 

MN843

274 

MN843

645 
 

C_coccine

a 

Hoover 

ARS167 US Java 

EU919

972 

GQ475

131 

MF509

463 
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C_compre

ssa_PAC_

Samoa Clark 652 PTBG Samoa 

EU919

970 

EU920

029 

MF509

466 

C_connata

_Cronk_T

93 

Cronk & Percy 

T93 E Society Is 

MN843

260 

MN843

632 

MN842

881 

C_cornicu

lata 

Cronk, Burtt, 

Hilliard, 

Mendum 

CBHM 9 E Borneo 

MN843

207 

MN843

584 

MN842

833 

C_crocker

ella 

Mendum MM 

43 E Borneo 

MN843

208 

MN843

585 

MN842

834 

C_cuming

ii 

RBGE 

Philippines 

99206 E 

Philippine

s 

MN843

278 

MN843

649 
 

C_cupulat

a_Leong_s

n 

Phoon 

FRI53377 BKF 

Peninsular 

Malaysia 

MN843

283 

MN843

654 

MN842

901 

C_decussa

ta Elmer 11704 HBG 

Philippine

s 

OR187

743 
  

C_dispar_

Radhiah_5

8 

Radhiah & 

Cronk 58 E Sumatra 

MN843

345 

MN843

714 

MN842

961 

C_elata_N

ew_Guine

a James 0444 BISH 

Papua 

New 

Guinea 

MF446

053 

MF446

261 

MF509

455 

C_elatoste

mmoides Puglisi CP302 E 

Philippine

s 

MN843

275 

MN843

646 

MN842

894 

C_elizabet

hae_PAC_

Austral 

Meyer, photo 

voucher RSA 

Austral 

Islands 

MF446

065 

MF446

274 

MF509

471 
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C_engleri

_Atkins_2

02 

Atkins et al 

202 E Sulawesi 

MN843

291 

MN843

662 

MN842

909 

C_erectilo

ba_James_

134 James 134 BISH 

New 

Guinea 

MF446

066 

MF446

275 

MF509

473 

C_erectilo

ba_PAC_

Sol Clark 745 PTBG 

Solomon 

Islands 

KF148

652 

KF148

664 

MF509

472 

C_eriophy

lla_Johns_

10040 Johns 10040 K 

New 

Guinea 

MN843

242 

MN843

615 

MN842

863 

C_falcifoli

a_PAC_Sa

moa 

Kiehn 940823-

4/3 WU Samoa 

GQ475

184 

GQ475

147 

MF509

479 

C_fasciata

_Argent_1

98 

Argent et al 

198 E Sulawesi 

MN843

303 

MN843

674 

MN842

920 

C_feanian

a Percy CM1 E Marquesas 

MN843

255 

MN843

627 

MN842

876 

C_fenestra

ta 

Radhiah & 

Cronk 147 E Sumatra 

MN843

351 

MN843

720 

MN842

967 

C_ferrugin

ea 

Cubey & Scott 

226 (RBGE 

acc no 

19972533) E 

Philippine

s 

MN843

270 

MN843

641 

MN842

890 

C_filibract

eata James 1770 BISH 

Solomon 

Islands 

MN843

258 

MN843

630 

MN842

879 

C_filibract

eata_PAC

_Sol Clark 770 PTBG 

Solomon 

Islands 

KF148

658 

KF148

670 

MF509

482 
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C_floccos

a 

Thomas & 

Ardi 09-90 E Sulawesi 

MN843

305 

MN843

676 

MN842

922 

C_fulviser

icea_Cron

k_CBHM

13 

Cronk, Burtt, 

Hilliard & 

Mendum 

CBHM 13 E Borneo 

MN843

213 

MN843

589 

MN842

838 

C_fulvovil

losa_PAC

_Sol Clark 785 PTBG 

Solomon 

Islands 

MF446

072 

MF446

282 

MF509

483 

C_fuscone

rvia 

RBGE 

Philippines 

99211 E 

Philippine

s 

MN843

281 

MN843

652 

MN842

899 

C_futunae

_PAC_Wa

llis 

Meyer, photo 

voucher RSA 

Wallis and 

Futuna 

MF446

073 

MF446

283 

MF509

484 

C_geocarp

a_Barber_

BAKK25 

Barber et al 

BAKK 25 E Sulawesi 

MN843

307 

MN843

678 

MN842

924 

C_gibbsia

e_Cronk_

CBHM11 

Cronk, Burtt, 

Hilliard, 

Mendum 

CBHM 11 E Borneo 

MN843

215 

MN843

591 

MN842

840 

C_gitinge

nsis Elmer 12369 HBG 

Philippine

s 

OR187

744 

OR164

894 
 

C_goronta

loensis_At

kins_91 

Barber et al 

BAKK 68 E Sulawesi 

MN843

302 

MN843

673 

MN842

919 

C_graeffei

_PAC_Sa

moa Wood 16898 PTBG Samoa 

MF446

075 

MF446

285 

MF509

485 
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C_grayana

_PAC_Ha

w Clark 666 PTBG Hawaii 

EU919

982 

EU920

039 
 

C_hawaie

nsis_PAC

_Haw 

Johansen 378 

RSA Hawaii 

MF446

079 

GQ475

159 

MF509

489 

C_hedrain

tha de Kok 1239 K 

New 

Guinea 

MN843

246 

MN843

619 

MN842

867 

C_heinric

hii_PAC_

Haw Clark 569 PTBG Hawaii 

EU919

949 

EU920

008 

MF509

488 

C_hendria

nii 

Scott 503 

(RBGE acc no 

20040646) E Sulawesi 

MN843

309 

MN843

680 

MN842

926 

C_hirtiger

a_chlorina 

Cronk et al 

25518 E 

Philippine

s 

MN843

276 

MN843

647 

MN842

895 

C_hirtiger

a_hirtigera 

Cronk et al 

25433 E 

Philippine

s 

MN843

277 

MN843

648 

MN842

896 

C_hispidul

a 

Thomas & 

Ardi 09-86 E Sulawesi 

MN843

310 

MN843

681 

MN842

927 

C_hornei_

PAC_Fiji Johnson 135 RSA Fiji 

MF446

082 

MF446

290 

MF509

492 

C_hypoga

ea_Barber

_BAKK17 

Barber et al 

BAKK17 E Sulawesi 

MN843

312 

MN843

682 

MN842

929 

C_impress

ivenia 

Barber et al 

BAKK 17 E Sulawesi 

MN843

312 
 

MN842

929 

C_incisa_

Cronk_M

AK4 Cronk MAK4 E 

Philippine

s 

MN843

271 

MN843

642 

MN842

891 

C_incomp

ta 

Radhiah & 

Cronk 50 E Sumatra 

MN843

353 

MN843

722 

MN842

969 
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C_induta_

PAC_Soc 

Meyer, photo 

voucher RSA 

Society 

Islands 

MF446

083 

MF446

291 

MF509

493 

C_jonesii_

PAC_Mar

q Wood 10484 PTBG Marquesas 

EU919

965 

EU920

024 

MF509

495 

C_keithii 

Bramley et al 

SAN147235 K Borneo 

MN843

218 

MN843

581 

MN842

830 

C_kermesi

na_Cronk

_CBHM8 

Cronk, Burtt, 

Hilliard & 

Mendum 

CBHM 8 E Borneo 

MN843

217 

MN843

593 

MN842

842 

C_kinhoi_

Atkins_56 Atkins et al 56 E Sulawesi 

MN843

313 

MN843

683 

MN842

930 

C_krueger

i_PAC_Sa

m Wood 16853 PTBG Samoa 

MF446

086 

MF446

294 

MF509

500 

C_kusaim

ontana_P

AC_Mic Flynn 5995 PTBG 

Micronesi

a 

EU919

945 

EU920

004 

MF509

501 

C_lagunae

_Cronk_M

AK3 Cronk MAK3 E 

Philippine

s 

MN843

272 

MN843

643 

MN842

892 

C_lanata 

Cronk, Burtt, 

Hilliard & 

Mendum 

CBHM 20 E Borneo 

MN843

220 
  

C_limnop

hila Elmer 16537 HBG 

Philippine

s 

OR187

745 

OR164

895 
 

C_lobbii 

RBGE 

Philippines 

IS44 E 

Philippine

s 

MN843

268 

MN843

640 

MN842

889 
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C_longifol

ia_PAC_H

aw Johnson 224 RSA Hawaii 

MF446

090 

MF446

298 

MF509

506 

C_longista

mina 

Argent et al 

197 E Sulawesi 

MN843

301 

MN843

672 

MN842

918 

C_luteiflor

a Atkins et al 52 E Sulawesi 

MN843

316 

MN843

685 

MN842

933 

C_lydgatei

_PAC_Ha

w 

Oppenheimer 

H120809 BISH Hawaii 

MF446

091 

MF446

299 

MF509

507 

C_macrotr

icha_PAC

_Sol Clark 747 PTBG 

Solomon 

Islands 

KF148

653 

KF148

665 

MF509

509 

C_mareen

sis_PAC_

Loy Butaud 3361 NOU 

Loyalty 

Islands 

MF446

093 

MF446

301 

MF509

510 

C_membr

anifolia Elmer 11273 HBG 

Philippine

s 

OR187

746 
 

OR164

975 

C_mendu

miae 

Mendum MM 

46 E Borneo 

MN843

221 

MN843

595 

MN842

844 

C_mesilau

ensis_Cro

nk_CBH

M6 

Cronk, Burtt, 

Hilliard & 

Mendum 

CBHM 6 E Borneo 

MF446

095 

MN843

596 

MN842

846 

C_mindan

aensis Elmer 11711 E 

Philippine

s 

OR187

747 

OR164

896 
 

C_mollis_

Barber_B

AKK42 

Barber et al 

BAKK 42 E Sulawesi 

MN843

317 

MN843

686 

MN842

934 

C_moorea

ensis 

Cronk & Percy 

T26 E Society Is 

MN843

261 

MN843

633 

MN842

882 
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C_nitens_

PAC_Sam Wood 17015 PTBG Samoa 

MF446

102 

MF446

310 

MF509

519 

C_nitida 

Argent et al 

111 E Sulawesi 

MN843

319 

MN843

688 

MN842

936 

C_nukuhi

vensis Percy CM4 E Marquesas 

MN843

256 

MN843

628 

MN842

877 

C_oblonga

ta 

Mendum 

29035 E 

Philippine

s 

OR187

748 

OR164

897 

OR164

976 

C_oblongi

folia 

Scott 506 

(RBGE acc no 

19912412) E Borneo 

MN843

223 

MN843

597 

MN842

847 

C_oligant

ha_Radhia

h_68 

Radhiah & 

Cronk 68 E Sumatra 

MN843

356 

MN843

725 

MN842

972 

C_ootensi

s Percy CM3 E Marquesas 

MN843

257 

MN843

629 

MN842

878 

C_ootensi

s_PAC_M

arq Wood 10047 PTBG Marquesas 

EU919

961 

EU920

020 

MF509

522 

C_pachyn

eura_Phil Merill 7800 K 

Philippine

s 

OR187

749 

OR164

898 

OR164

977 

C_palidifo

lia 

Reynoso et al 

1216 E 

Philippine

s 
 

OR164

899 
 

C_pallida 

RBGE 

Philippines 

99219 E 

Philippine

s 

MN843

279 

MN843

650 

MN842

897 

C_parvical

yx 

Mendum et al. 

00158 E Sulawesi 

OR187

750 

OR164

900 

OR164

978 

C_parvifol

ia Elmer 9917 HBG 

Philippine

s 

OR187

751 
  



 

160 
 

 

 

C_patula 

Bramley et al 

GB36 E 

Peninsular 

Malaysia 

MN843

285 

MN843

656 

MN842

903 

C_peltata 

Radhiah & 

Cronk 71 E Sumatra 

MN843

359 

MN843

728 

MN842

975 

C_pendula

_Poopath_

MP60 Poopath MP60 BKF Thailand 

MN843

375 

MN843

744 

MN842

990 

C_pickeri

ngii_PAC

_Haw Lorence 9528 PTBG Hawaii 

GQ475

179 

GQ475

142 
 

C_picta_A

tkins_2 Atkins 2 E Java 

MN843

237 

MN843

610 

MN842

859 

C_pogona

ntha_PAC

_Sam Clark 649 PTBG Samoa 

EU919

968 

EU920

027 

MF509

533 

C_polyneu

ra_Atkins

_40 Atkins et al 40 E Sulawesi 

MN843

322 

MN843

691 

MN842

939 

C_prattii_

PAC_Fiji Johnson 164 RSA Fiji 

MF446

114 

MF446

321 

MF509

536 

C_pritchar

dii_PAC_

Fiji Johnson 18 RSA Fiji 

MF446

116 

MF446

323 

MF509

538 

C_pulchell

a_PAC_Sa

m Lorence 8525 PTBG Samoa 

EU919

941 

EU920

000 

MF509

541 

C_purpure

ofucata_A

rgent_252 

Argent et al 

252 E Sulawesi 

MN843

325 

MN843

694 

MN842

942 

C_quisum

bingii Elmer 22192 K 

Philippine

s 

OR187

752 
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C_rantema

rioensis_A

rgent_240 

Argent et al 

240 E Sulawesi 

MN843

328 

MN843

697 

MN842

945 

C_rhyncan

thera 

Radhiah & 

Cronk 111 E Sumatra 

MN843

362 

MN843

731 

MN842

978 

C_richii_P

AC_Samo

a Clark 650 PTBG Samoa 

EU919

969 

EU920

028 

MF509

542 

C_rosea_

Radhiah_1

15 

Radhiah & 

Cronk 115 E Sumatra 

MN843

363 

MN843

732 

MN842

979 

C_roseiflo

ra 

Argent et al 

173 E Sulawesi 

MN843

329 

MN843

698 

MN842

946 

C_rostrata 

Radhiah & 

Cronk 162 E Java 

MN843

238 

MN843

611 
 

C_rubriflo

ra 

Wilkie PW 

603 E Sumatra 
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Appendix 4.3 

Details of the three calibration points 

(node age, standard deviation, and 

prior distribution) from Ranasinghe 

(2017) used to generate the dated 

phylogeny of Cyrtandra in BEAST 

 
Calibration 

point 

Node Node Age 

(Myr) 

Standard 

deviation 

1 Loxostigma and 

Cyrtandra crown 

18.03 2.0 (14.18, 21.85) 

 

2 Billolivia (and 

Aeschynanthus/ 

Loxostigma/Cyrtandra 

crown 

20.15 2.0 (16.18, 24.28)  

 

3 Agalmyla (and Billolivia/ 

Aeschynanthus/ 

Loxostigma/Cyrtandra 

crown) 

20.99 2.0 (17.04, 25.14) 
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Appendix 4.4 

Effective Sample Size (ESS) values 

under Yule and Birth-death models 

of speciation as implemented in 

BEAST 

 

Statistic Yule Birth-death 

likelihood 4032 3894 

ITS.coefficientOfVariation 982 314 

ITS.covariance 6902 8676 

chlor.meanRate 2520 2306 

chlor.coefficientOfVariation 886 1142 

chlor.covariance 904 1270 

ITS.treeLikelihood 401 108 

chlor.treeLikelihood 334 105 
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Appendix 4.5 

lnL and AIC values of biogeographic 

models under equal dispersal rates as 

implemented in BioGeoBears (bold 

values indicated best performing 

model with (+J) or without founder 

events) 

 
Model lnL AIC  

DEC -144.7 293.4 

DEC+J -116.5 238.9 

DIVALIKE -150 303.9 

DIVALIKE+J -118.7 243.4 

BAYAREALIKE -179 362.1 

BAYAREALIKE+J -119.4 244.9 

 

 



 

169 

 

 

 

Chapter 5 

General Conclusions 

 

This dissertation explored the systematics of Philippine Cyrtandra by covering the three 

branches namely, taxonomy, phylogeny, and biogeography. Here, I described three new 

taxa for the Philippine flora. Cyrtandra argentii, previously confused as C. ferruginea 

or C. villosissima, is distinct from all other species in the Philippines by having 

pendulous compound cymose inflorescences with 10–15 flowers. When compared to C. 

ferruginea and C. villosissima, the subequal leaves, white woolly indumentum, glabrous 

corolla, and ovoid fruit of C. argentii separates this species. Cyrtandra argentii is named 

after the late George Argent who was part of the team that collected the type specimen 

and because of his contributions to the field inspired the next generation of plant 

systematists. I validated the status of C. peninsula as a species because before this 

dissertation it was considered an illegitimate name due to a lack of Latin diagnosis. 

Cyrtandra peninsula is morphologically similar to C. membranifolia, but distinct by its 

subumbellate inflorescences, lanceolate bracts, triangular calyx lobes with setaceous 

tips, and yellowish indumentum. Cyrtandra peninsula gets its name because it can be 

found on the Bicol peninsula. I also described a color variety of C. villosissima, C. 

villosissima var. flavovirens. This color variety has pale yellow to yellow-green corollas 

and pedunculate inflorescences. The varietal name is from the Latin words flavus 

meaning “yellow” and virens meaning “green”, referring to the color of the corollas. I 

also proposed three new names to replace current homonyms, Cyrtandra bacanii for C. 

umbellata, C. edanoi for C. pallida, and C. siporensis for C. chiritoides. After exactly 

100 years, I have updated Merrill’s (1923) checklist of Philippine cyrtandras. Here, I 

recognized a total of 98 species, all are endemic to the country except C. angularis, C. 

elatostemoides, and C. yaeyamae. In this updated checklist I designated lectotypes and 

neotypes, whenever necessary. These types promote stability of the names and are used 
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to aid in the identification of species. I also reconstructed the most well-sampled 

phylogeny of the genus that covers its entire distributional range. I showed that the 

monophyly of Cyrtandra is strongly supported. I also showed that with the addition of 

more samples from the Philippines, the perceived geographic structuring among 

Southeast Asian members is not clear. This may simply be due to the usage of fewer 

molecular markers (three vs. five) and/or that the addition of more samples from the 

Philippines revealed that the biogeographical lines are more permeable for plant taxa, 

as shown in others.  In the biogeographic analysis, I provided additional support to 

Borneo as the ancestral range for the genus. Also, I showed that Wallacea is an important 

source area for dispersing lineages, and this can be attributed to its central location and 

its complex geological history selecting for increased dispersibility in Cyrtandra. 

Through the lens of the General Dynamic Theory (GDT) of oceanic island 

biogeography, I showed that for dispersing lineages arriving at the maturity stage of an 

oceanic island, diversification dynamics follow predictions of adaptive radiation. It 

starts with early bursts in diversification rates followed by a plateau. Morphologically, 

this is manifested by a wide range in morphological characters to occupy already 

existing niches. This can be seen in the Southeast Asian lineage of cyrtandras, wherein 

morphological variation is greatest as can be seen in the diversity of their habits and 

floral characters. For lineages arriving at the early stages of an island’s ontogeny, I 

showed that diversification dynamics are predicted by the Island Immaturity Speciation 

Pulse (IISP) model and their morphological range is controlled by the least action effect. 

This can be seen in the Pacific lineage where there is an exponential increase in 

diversification rate and there is limited morphological variation favoring woodiness and 

fleshy fruits which act as adaptations to newly emergent islands. This dissertation 

provides stimulus towards achieving a revision for the entire genus, with the goal of 

standardizing a predictive classification system. Additionally, this dissertation provides 

a first step towards a framework for investigating diversification dynamics as predicted 

by the GDT in highly successful insular taxa. 
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Future prospects 

I have shown in this dissertation that doing taxonomic work based on a phylogenetically 

informed regional approach is feasible, especially for the large genus Cyrtandra. Island 

regions are easy to define since majority of Cyrtandra species are island endemics 

making this approach non-repetitive. This approach is also constantly improving as 

more species are sampled through time. If we are ever to realize a complete monograph 

of Cyrtandra, this approach should be continued, streamlining the assignment of species 

into morphologically defined clades. To compliment this approach, interest in the genus 

must be sustained to promote collecting in under-sampled areas such as Kalimantan, the 

Moluccas, the southern Philippines and New Guinea. Additionally, the wealth of data 

in herbarium specimens should be accessed through improvements of DNA extraction 

methods and application of next generation sequencing approaches. With the feasibility 

of this approach, it can be applied to other large genera to facilitate completion of floras 

within a reasonable timeframe. 

 

The GDT allowed progress on the study of island biogeography by combining ecology, 

evolution and geological dynamics. GDT forms a framework for island biogeography 

and allows the identification of areas in need of further theoretical and empirical work. 

I have shown in this dissertation that major tenets of the GDT can be applied to 

interactions between archipelagos and continued research along this framework may 

lead to the applicability of GDT at a global scale. Geological dynamics at this scale 

should then be modelled to test their impacts on dynamics of species diversity. Lastly, 

phylogenies are rarely used to test predictions of the GDT. In this dissertation, 

phylogeny of a highly successful insular taxon was used to show that GDT generally 

predicts the diversification dynamics of the taxon. Increase usage of phylogenies can 

allow explicit hypothesis testing on island evolution particularly incorporating temporal 

dynamics and relationships of radiating clades.        
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Rüber L, Williams S eds. Biotic Evolution and Environmental Change in Southeast Asia. 

UK: Cambridge University Press. 138–163.  

Ricklefs, R.E. & Bermingham, E. (2002). The concept of the taxon cycle in biogeography. 

Global Ecology and Biogeography, 11, 353–361. 

Roalson, E.H. & Roberts W.R. (2016). Distinct processes drive diversification in different 

clades of Gesneriaceae. Systematic Biology, 65, 662–684. 

Ronquist, F., Teslenko, M., van der Mark, P., Ayres, D.L., Darling, A., Höhna, S., Larget, B., 

Liu, L., Suchard, M.A., & Huelsenbeck, J.P. (2012). MrBayes 3.2: Efficient Bayesian 

phylogenetic inference and model choice across a large model space. Systematic Biology, 

61, 539–542. 

Rowe, K.C., Achmadi, A.S., Fabre, P-H., Schenk, J.J., Steppan, S.J., & Esselstyn, J.A. (2019). 

Oceanic islands of Wallacea as a source for dispersal and diversification of murine 

rodents. Journal of Biogeography, 46, 2752–2768. 

Rowsey, D.M., Heaney, L.R., & Jansa, S.A. (2018). Diversification rates of the “old endemic” 

murine rodents of Luzon Island, Philippines are inconsistent with incumbency effects and 

ecological opportunity. Evolution, 72, 1420–1435. 

Rubite, R. R., Hughes, M., Alejandro, G. J., & Peng, C. I. (2013). Recircumscription of Begonia 

sect. Baryandra (Begoniaceae): evidence from molecular data. Botanical Studies, 54, 1–

5. 

Schenk, J.J., Rowe, K.C., & Steppan, S.J. (2013). Ecological opportunity and incumbency in 

the diversification of repeated continental colonizations by muroid rodents. Systematic 

Biology, 62, 837–864. 



 

184 
 

Schlechter, R. (1923). Gesneriaceae papuanae: Beitrag zur Flora von Papuasien X. Botanische 

Jahrbücher fur Systematik, Pflanzengeschichte und Pflanzengeographie, 58, 244–495. 

Schluter, D. (2000). The ecology of adaptive radiation. Oxford: OUP Oxford. 

Seehausen, O., Terai, Y., Magalhaes, I., Carleton, K.L., Mrosso, H.D.J., Miyagi, R., van der 

Sluijs, I., Schneider, M.V., Maan, M.E., Tachida, H., Imai, H., & Okada, N. (2008). 

Speciation through sensory drive in cichlid fish. Nature, 455, 620–626.   

Simmons, M.P. & Ochoterena, H. (2000). Gaps as characters in sequence-based phylogenetic 

analyses. Systematic Biology, 49, 369–381. 

Simpson, G.G. (1953). The major features of evolution.  The major features of evolution. New 

York: Columbia University Press.  

Skog, L.E. & Boggan, J.K. (2007). World Checklist of Gesneriaceae. Washington. DC: Dept. 

of Botany, Smithsonian Institution. http://botany.si.edu/Gesneriaceae/Checklist 

Stamatakis, A. (2014). RAxML version 8: A tool for phylogenetic analysis and post-analysis of 

large phylogenies. Bioinformatics, 30, 1312–1313. 

St. John, H. (1966). Monograph of Cyrtandra (Gesneriaceae) on Oahu, Hawaiian Islands. 

Bulletin of the Bernice P. Bishop Museum, 229, 1–465. 

St. John, H. (1987). Diagnoses of Cyrtandra species (Gesneriaceae) section Schizocalyces. 

Phytologia, 63, 494–503. 

Stuessy, T.F. (1979). Ultrastructural Data for the Practicing Plant Systematist. American 

Zoologist, 19, 621–636.  

Stuessy, T.F. (1990). Plant taxonomy: the systematic evaluation of comparative data. Columbia 

University Press, New York. 

Suchard, M.A., Lemey, P., Baele, G., Ayres, D.L., Drummond, A.J., & Rambaut, A. (2018). 

Bayesian phylogenetic and phylodynamic data integration using BEAST 1.10. Virus 

Evolution, 4. 

Tänzler, R., Toussaint, E.F.A., Suhardjono, Y.R., Balke, M., & Riedel, A. (2014). Multiple 

transgressions of Wallace's Line explain diversity of flightless Trigonopterus weevils on 

Bali. Proceedings of the Royal Society B: Biological Sciences, 281, 20132528. 

Tänzler, R., Van Dam, M.H., Toussaint, E.F.A., Suhardjono, Y.R., Balke, M., & Riedel, A. 

(2016). Macroevolution of hyperdiverse flightless beetles reflects the complex geological 

history of the Sunda Arc. Scientific Reports, 6, 18793. 

Tershy, B.R., Shen, K.W., Newton, K.M., Holmes, N.D., & Croll, D.A. (2015). The importance 

of islands for the protection of biological and linguistic diversity. Bioscience, 65, 592–

597. 

Thomas, D.C., Hughes, M., Phutthai, T., Ardi, W.H., Rajbhandary, S., Rubite, R., Twyford, 

A.D., & Richardson J.E. (2012). West to east dispersal and subsequent rapid 



 

185 

 

diversification of the mega-diverse genus Begonia (Begoniaceae) in the Malesian 

archipelago. Journal of Biogeography, 39, 98–113. 

Thorne, R.F. (1969). Floristic relationships between New Caledonia and the Solomon Islands. 

nd the Solomon Islands. Philosophical Transactions of the Royal Society London B, 255, 

595–602. 

Turland, N.J., Wiersema, J.H., Barrie, F.R., Greuter, W., Hawksworth, D.L., Herendeen, P.S., 

Knapp, S., Kusber, W.-H., Li, D.-Z., Marhold, K., May, T.W., McNeill, J., Monro, A.M., 

Prado, J., Price, M.J. & Smith, G.F. (eds.) (2018) International Code of Nomenclature for 

algae, fungi, and plants (Shenzhen Code) adopted by the Nineteenth International 

Botanical Congress Shenzhen, China, July 2017. [Regnum Vegetabile 159]. Koeltz 

Scientific Books, Königstein, 254 pp. 

Thiers, B. (continuously updated). Index Herbariorum (online). Available from 

http://sweetgum.nybg.org/science/ih/ (accessed 5 May 2019). 

Vargas, P. (2007). Are Macaronesian islands refugia of relict plant lineages? A molecular 

survey. In: Weiss S, Ferrand N eds. Phylogeography of Southern European Refugia. 

Dordrecht: Springer. 297–314. 

Vargas, P., Heleno, R., Traveset, A., & Nogales, M. (2012). Colonization of the Galápagos 

Islands by plants with no specific syndromes for long-distance dispersal: A new 

perspective. Ecography, 35, 33–43. 

Vazacová, K. & Münzbergová Z. (2014). Dispersal ability of island endemic plants: What can 

we learn using multiple dispersal traits? Flora, 209, 530–539. 

Villanueva, E.L.C. & Buot Jr, I.E. (2018). Vegetation analysis along the altitudinal gradient of 

Mt Ilong, Halcon Range, Mindoro Island, Philippines. Biodiversitas Journal of Biological 

Diversity, 19, 2163–2174. 

Wagner, W.L., Herbst, D.R. & Sohmer, S.H. (1999). Manual of the flowering plants of Hawai‘i, 

rev. ed., vol. 1. Honolulu: University of Hawai‘i Press. 

Wagner, W.L., Wood, K.R. & Lorence, D.H. (2001). A new species of Cyrtandra 

(Gesneriaceae) from Kaua’i, Hawaiian Islands. Novon, 11, 146–152.  

Wagner, W.L., Wagner, A.J., & Lorence, D.H. (2013). Revision of Cyrtandra (Gesneriaceae) 

in the Marquesas Islands. PhytoKeys, 30, 33–64. 

Wallace, A.R. (1860). On the zoological geography of the Malay Archipelago. Journal of the 

Proceedings of the Linnean Society of London. Zoology, 4, 172–184. 

Wang, Q.Q, Bramley, G.L.C., Atkins, H.J. & Kartonegoro, A. (2022). Annotated checklist of 

Cyrtandra (Gesneriaceae) of Sumatra, Indonesia. Reinwardtia, 21, 63–80 

Webb, C.O., Ackerly, D.D., McPeek, M.A., & Donoghue, M.J. (2002). Phylogenies and 

community ecology. Annual Review of Ecology and Systematics, 33, 475–505. 



 

186 
 

Weiher, E. & Keddy, P.A. (1995). The assembly of experimental wetland plant communities. 

Oikos, 73, 323–335. 

WFO. (2021). World Flora Online. http://www.worldfloraonline.org (accessed 19 Apr 2021). 

Whitehead, P. (1990). Systematics: an endangered species. Systematic Zoology, 39, 179–184. 

Whittaker, R.J., & Fernández-Palacios, J.M. (2007). Island biogeography: ecology, evolution, 

and conservation. Oxford University Press. 

Whittaker, R.J., Ladle, R.J., Araújo, M.B., Fernández‐Palacios, J.M., Delgado, J.D., & Arévalo, 

J.R. (2007). The island immaturity–speciation pulse model of island evolution: An 

alternative to the “diversity begets diversity” model. Ecography, 30, 321–327. 

Whittaker, R.J., Triantis, K.A., & Ladle, R.J. (2008). A general dynamic theory of oceanic island 

biogeography. Journal of Biogeography, 35, 977–994. 

Whittaker, R.J., Fernández-Palacios, J.M., Matthews, T.J., Borregaard, M.K., Triantis, K.A. 

(2017). Island biogeography: Taking the long view of nature’s laboratories. Science, 357, 

eaam8326. 

Wiehler, H. (1983). A synopsis of the Neotropical Gesneriaceae. Selbyana, 6, 1-219. 

Wilson, E.O. (1961). The nature of the taxon cycle in the Melanesian ant fauna. The American 

Naturalist, 95, 169–193. 

Wood, P.L., Heinicke, M.P., Jackman, T.R., & Bauer, A.M. (2012). Phylogeny of bent-toed 

geckos (Cyrtodactylus) reveals a west to east pattern of diversification. Molecular 

Phylogenetics and Evolution, 65, 992–1003. 

Yap, J-YS., Rossetto, M., Costion, C., Crayn, D., Kooyman, R.M., Richardson, J., & Henry, R. 

(2018). Filters of floristic exchange: How traits and climate shape the rain forest invasion 

of Sahul from Sunda. Journal of Biogeography, 45, 838–847. 

Zizka, A., Onstein, R.E., Rozzi, R., Weigelt, P., Kreft, H., Steinbauer, M.J., Bruelheide, H., & 

Lens, F. (2022). The evolution of insular woodiness. Proceedings of the National 

Academy of Sciences, 119, e2208629119.  



 

187 

 

Curriculum Vitae 

Name: Jay Edneil  C. Olivar  

Address:  Phil ipp-Rosenthal-Straße 31, Zimmer 801, 04103 Leipzig  

Email:  jayedneilolivar07@gmail .com /  jay_edneil .olivar@uni-leipzig.de 

Place of birth:  Cebu City, Phil ippines  

Phone Number:  +49 17676710981 

  

Education 

10.2018–09.2023 PhD Candidate  

Leipzig University, Institute of Biology 

Department of Molecular Evolution and Plant Systematics & 

Herbarium, Johannisallee 21-23, 04103 Leipzig, Germany 

 

06.2014–04.2017 M.Sc. Biological  Sciences  

University of Santo Tomas Philippines 

magna cum laude 

Thesis: Molecular-Based identification and phylogeny of selected 

Philippine Uncaria Schreb. (Naucleeae—Rubiaceae) including 

phytochemical screening of two endemic taxa 

DOST-SEI ASTHRDP Scholar 

 

06.2010–04.2014 B.Sc.  Biology 

   University of the Philippines Manila 

   cum laude 

   Thesis: Evaluation of three candidate DNA barcoding loci in Ficus  

(Moraceae) of the Philippines 

  

Professional Experience 

12.2022–09.2023 wissenschaftl iche Hilfskraft  

Leipzig University, Institute of Biology 

Dept. of Molecular Evolution and Plant Systematics & Herbarium 

(LZ) 

Johannisallee 21-23, 04103 Leipzig, Germany 

 

06.2015–04.2018 Research Associate  

University of Santo Tomas Philippines 

Plant Sciences Laboratory 

 

Scholarships and Grants 

2018-2022  DAAD (4year PhD grant project  no. 91690870)  

 

2020   IAPT Research Grant  (2000 USD)  

 

2019   SYNTHESYS+ Research Grant  (2000 EUR)  



 

188 
 

List of publications and 

conference contributions 

 

Publications 

 
Olivar, J.E.C., Mazo, K.R.F., Hauenschild, F. & Muellner-Riehl, A. (2022). Cyrtandra 

villosissima var. flavovirens (Gesneriaceae), a new variety from Zamboanga Del Norte, 

Philippines. Philippine Journal of Systematic Biology, 16, 8–11. 

https://doi.org/10.26757/pjsb2022a16002 

Olivar, J.E.C., Atkins, H.J., Bramley, G.L., Pelser, P., Hauenschild, F. & Muellner-Riehl, A. 

(2022). A synopsis of Philippine Cyrtandra J.R.Forst. & G.Forst. (Gesneriaceae). Taxon 

71, 1084–1106.  https://doi.org/10.1002/tax.12725 

Atkins, H.J., Bramley, G.L., Nishii, K., Möller, M., Olivar, J.E.C., Kartonegoro, A., Hughes 

M. (2021). Sectional polyphyly and morphological homoplasy in Southeast Asian 

Cyrtandra (Gesneriaceae): consequences for the taxonomy of a mega-diverse genus. 

Plant Systematic and Evolution, 307, 1–18. https://doi.org/10.1007/s00606-021-01784-x 

Santor, P.J.R., Ordas, J.A.D., Olivar, J.E.C., Bangcaya, P.S., Nonato, M.G., & Alejandro, 

G.J.D. (2021). DNA barcoding of six ethnomedicinal and economically important 

Pandanus Parkinson (Pandanaceae) in the Philippines. Philippine Journal of Science, 

150, 1321–1335. 

Olivar, J.E.C., Atkins, H., Hauenschild, F. & Muellner-Riehl, A. (2021). Cyrtandra argentii, a 

new species of Cyrtandra (Gesneriaceae) from the Philippines, and a review of the C. 

villosissima group. European Journal of Taxonomy, 676, 1–15. https:// doi. org/ 10. 5852/ 

ejt. 2020.676 

Olivar, J.E.C. & Muellner-Riehl, A. (2019) Replacement names for Cyrtandra humilis Elmer 

and Cyrtandra umbellata Kraenzl., two endemic Philippine species (Gesneriaceae). 

Phytotaxa, 418, 117–118. https://doi.org/10.11646/phytotaxa.418.1.10 

Olivar, J.E.C., Sy, K., Villanueva, C., Alejandro, G., & Tan, M. (2017). Alkaloids as 

chemotaxonomic markers from the Philippine endemic Uncaria perrottetii and Uncaria 

lanosa f. philippinensis. Journal of King Saud University–Science, 30, 283–285. 

https://doi.org/10.1016/j.jksus.2017.12.008 

Olivar, J.E.C., Alaba, J.P.E.P., Atienza, J.F.M., Tan, J.J.S., Umali IV, M.T., & Alejandro, 

G.J.D. (2016). Establishment of a standard reference material (SRM) herbal DNA barcode 

library of Vitex negundo L. (lagundi) for quality control measures. Food Additives & 

Contaminants: Part A, 33, 741–748. https://doi.org/10.1080/19440049.2016.1166525 

  



 

189 

 

Conference contributions 

ORAL PRESENTATION 

24–28.07.2022 Taxonomic Research During Pandemic Times: A Case Study 

In Philippine Cyrtandra J.R.Forst. & G.Forst. (Gesneriaceae) 

 HENNIG XXXIX, University of Helsinki, Finland 

 

19.11.2021 Into The Lit: A Taxonomic Review of Cyrtandra J.R.Forst. & 

G.Forst. (Gesneriaceae) in the Philippines 

 PNPCSI 6th International Symposium 

 Best Oral Presentation 

 

01.10.2020 The case for the large genus Cyrtandra J.R.Forst. & G.Forst. 

(Gesneriaceae) in the Philippines 

 Co’s Digital Flora of the Philippines Virtual Seminar 

 

27.09.2019 Systematics of Philippine Cyrtandra J.R.Forst. & G.Forst. 

(Gesneriaceae) 

 Kew Botanic Gardens 

 

POSTER PRESENTATION 

23–24.11.2020 Taxonomic analysis reveals correct usage of Cyrtandra 

villosissima Merr. (Gesneriaceae) and a new species 

 YOUNG SYSTEMATISTS' FORUM 2020 

 

9–12.04.2019 Tackling a global health crisis: How phylogenetics, 

chemoinformatics, and spatial distribution modelling together 

can help in the search for new anti-infective metabolites 

 Joint Meeting between the British Ecological Society 

Tropical Ecology Group and the Society for Tropical 

Ecology. University of Edinburgh 

 

Research Visits 

14–16.01.2020   Freie Universität Berlin Herbarium 

 

02–30.09.2019   Kew Botanic Gardens, London, UK 

 

04–29.03.2019   Royal Botanic Garden Edinburgh, Edinburgh, UK 

    

 

Workshops Attended 

30.07–11.08.2023  Summer School Taxon-Omics 2023 

    Ludwig-Maximilians Universität München 

 

27–31.03.2023   Integrative Taxonomy Course 

    Muséum National d'Histoire Naturelle, Paris 

 



 

190 
 

14.09.2023, Leipzig 

 

Declaration of independent work 

 

I hereby declare that I have authored independently this dissertation entitled, “Systematics of 

Philippine Cyrtandra J.R.Forst. & G.Forst. (Gesneriaceae)” and that I have not used any 

sources/resources other than the ones declared. I have explicitly marked all material which has 

been quoted either literally or by content. The people who contributed to the chapters of this 

thesis are listed at the beginning of each chapter and their exact contributions are listed on the 

succeeding pages. Furthermore, I declare that this work or any considerable part of it has not 

been submitted to another scientific institution for obtaining any other or the same academic 

title. 

 

Hiermit versichere ich, dass ich die vorliegende Arbeit mit dem Titel "Systematics of Philippine 

Cyrtandra J.R.Forst. & G.Forst. (Gesneriaceae)" selbständig und nur unter Verwendung der 

angegebenen Hilfsmittel erstellt habe. Alle wörtlichen und sinngemäßen Zitate aus anderen 

Werken sind als solche gekennzeichnet. Personen, die an der Erstellung von Teilen der 

Dissertation beteiligt waren, sind zu Beginn des jeweiligen Kapitels benannt. Der jeweilige 

Beitrag der beteiligten Personen ist auf den nachfolgenden Seiten dieser Dissertation aufgeführt. 

Weiterhin versichere ich, dass die vorgelegte Arbeit in gleicher oder in ähnlicher Form keiner 

anderen wissenschaftlichen Einrichtung zum Zwecke einer Promotion oder eines anderen 
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