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To my grandfather,
 who made me discover

 the joy of the vegetal world.
 





Chacun sa chimère

Sous un grand ciel gris, dans une grande plaine poudreuse, sans chemins, sans gazon, sans un 
chardon, sans une ortie, je rencontrai plusieurs hommes qui marchaient courbés. 
 
Chacun d’eux portait sur son dos une énorme Chimère, aussi lourde qu’un sac de farine ou de 
charbon, ou le fourniment d’un fantassin romain. 
 
Mais la monstrueuse bête n’était pas un poids inerte; au contraire, elle enveloppait et 
opprimait l’homme de ses muscles élastiques et puissants; elle s’agrafait avec ses deux vastes 
griffes à la poitrine de sa monture et sa tête fabuleuse surmontait le front de l’homme, comme 
un de ces casques horribles par lesquels les anciens guerriers espéraient ajouter à la terreur de 
l’ennemi. 
 
Je questionnai l’un de ces hommes, et je lui demandai où ils allaient ainsi. Il me répondit qu’il 
n’en savait rien, ni lui, ni les autres; mais qu’évidemment ils allaient quelque part, puisqu’ils 
étaient poussés par un invincible besoin de marcher. 
 
Chose curieuse à noter : aucun de ces voyageurs n’avait l’air irrité contre la bête féroce 
suspendue à son cou et collée à son dos; on eût dit qu’il la considérait comme faisant partie 
de lui-même. Tous ces visages fatigués et sérieux ne témoignaient d’aucun désespoir; sous 
la coupole spleenétique du ciel, les pieds plongés dans la poussière d’un sol aussi désolé que 
ce ciel, ils cheminaient avec la physionomie résignée de ceux qui sont condamnés à espérer 
toujours. 
 
Et le cortège passa à côté de moi et s’enfonça dans l’atmosphère de l’horizon, à l’endroit où la 
surface arrondie de la planète se dérobe à la curiosité du regard humain. 
 
Et pendant quelques instants je m’obstinai à vouloir comprendre ce mystère; mais bientôt 
l’irrésistible Indifférence s’abattit sur moi, et j’en fus plus lourdement accablé qu’ils ne 
l’étaient eux-mêmes par leurs écrasantes Chimères.

Charles Baudelaire, Petits poèmes en prose ou Le Spleen de Paris
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RESUMO

Rumo a uma classificação filogenética de Lychnophorinae (Asteraceae: Vernonieae)

	 Uma hipótese filogenética das Vernonieae Americanas, baseada em uma matriz morfológica 
e em três regiões moleculares (ITS, ndhF, rpl32-trnL), revela a existência de quatro linhagens 
principais neste grupo. Três desses linhagens correspondem, com alguns ajustes, às subtribos 
Chrestinae, Lychnophorinae e Vernoniinae. A última linhagem é principalmente composta de 
Lepidaploinae e Elephantopinae. Para uma circunscrição de Lychnophorinae monofilética, 
devem ser aqui incluídos duas pequenas subtribos (Centratherinae, Sipolisiinae) e três gêneros 
monotípicos (Albertinia, Blanchetia e Gorceixia), tendo como sinapomorfia a presença de 
heliangolidos nas partes aéreas. Nossos resultados mostram que a sincefalia provavelmente 
surgiu três ou quatro vezes ao longo da evolução das Vernonieae Americanas. As características 
especiais desses agregações de capítulos em cada linhagem sugerem que a formação da sincefalia 
deve estar relacionada a diferente funções biológicas: atração nas Chrestinae, dispersão nas 
Rolandrinae ou proteção nas Lychnophorinae.

	 A análise filogenética das Lychnophorinae foi realizada baseada numa matriz morfológica 
e quatro regiões moleculares (ETS, ITS, ndhF, rpl32-trnL), a fim de delimitar gêneros 
monofiléticos na subtribo, e alcançar uma melhor compreensão das relações entre seus gêneros. 
O gênero mais rico da subtribo, Lychnophora, com 32 espécies descritas, emergiu como 
polifilético, envolvendo três principais linhagens não estreitamente relacionadas. A maioria dos 
clados obtidos estão associados a conceitos de gêneros já existentes e podem ser definidos por 
uma combinação simples de caracteres morfológicos. Albertinia, Blanchetia e Gorceixia são as 
linhagens mais basais, enquanto Eremanthus e Lychnophora stricto sensu emergiram como o 
clado mais derivado, que contém metade das espécies da subtribo. Porém, as relações entre os 
demais clados persistem apenas parcialmente resolvidas.

	 Com o objetivo de comparar a influência de uma representação hierárquica de hipóteses de 
homologia em inferência filogenética,  uma matriz morfológica das Vernonieae Americanas e 
uma das Lychnophorinae (Asteraceae) foram ambas analisadas usando a parcimônia e análise 
de três itens. Os resultados divergiram muito não só em termos de topologia, mas também no 
número de homologias recuperadas. A análise de três itens parece recuperar um maior conteúdo 
de informação das matrizes originais. O nível elevado de homoplasia já reconhecido em dados 
morfológicos de Vernonieae foi aqui confirmado e a maioria dos clados não são sustendados por 
sinapomorfias.

	 Baseada nos resultados das análises filogenéticas realizadas, propõe-se aqui uma nova 
classificação da subtribo Lychnophorinae, e uma sinopse é apresentada. As subtribos 
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Centratherinae e Sipolisiinae são reduzidas a sinonímia de Lychnophorinae e três gêneros 
(Albertinia, Blanchetia, Gorceixia) são transferidos para a subtribo. Como agora circunscrita, 
Lychnophorinae compreende 18 gêneros e 104 espécies distribuídas principalmente no domínio 
do cerrado do Planalto Central Brasileiro. Propõe-se a sinonimização de Oiospermum sob 
Centratherum, e de Irwinia sob Blanchetia. Devido ao fato de Lychnophora, como atualmente 
circunscrito ter-se mostrado polifilético,  suas espécies tiveram que ser rearranjadas em três 
gêneros monofiléticos: Lychnophora s.s., Lychnocephalus e um novo gênero agora descrito, 
Lychnophorella. 17 novas combinações são propostas bem como 10 novas sinonímias. As 
descrições de oito novas espécies de Lychnophorinae são apresentadas: Eremanthus brevifolius, 
Heterocoma gracilis, H. robinsoniana, Minasia ramosa, Paralychnophora glaziouana, 
Piptolepis campestris, P. monticola e P. schultziana. A sinopse inclui os dados fundamentais de 
todas as espécies de Lychnophorinae: status taxonômico, dados sobre os tipos nomeclaturais, 
distribuição geográfica e habitat, além de notas taxonômicas.
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ABSTRACT

Towards a phylogenetic classification of Lychnophorinae (Asteraceae: Vernonieae)

	 A phylogenetic hypothesis of American Vernonieae based on three molecular regions (ITS, 
ndhF, rpl32-trnL) and on a morphological dataset reveals the existence of four main lineages in 
the group. Three of these lineages correspond, with a few adjustments, to subtribes Chrestinae, 
Lychnophorinae and Vernoniinae. The last lineage is mainly composed of Lepidaploinae and 
Elephantopinae. In order to keep the Lychnophorinae monophyletic, two small subtribes 
(Centratherinae, Sipolisiinae) and three monotypic genera (Albertinia, Blanchetia and Gorceixia) 
must be to transferred to Lychnophorinae, which has the presence of heliangolide in aerial 
parts as a synapomorphy. Our results show that syncephaly probably appeared independently 
three or four times in the course of evolution of American Vernonieae. Special features of 
these aggregation of heads in each lineage suggest that the formation of syncephalia is related 
to different biological functions: attractive in Chrestinae, disseminative in Rolandrinae or 
protective in Lychnophorinae. 

	 A phylogenetic analysis of Lychnophorinae was further performed based on a morphological 
dataset and on four molecular regions (ETS, ITS, ndhF, rpl32-trnL), in order to delimit 
monophyletic genera in Lychnophorinae, and to achieve a better understanding of the relationships 
between the genera of the subtribe. The richest genus of the subtribe, Lychnophora, with 32 
described species, emerged as polyphyletic, involving three main lineages not closely related. 
Most clades obtained are associated with some existing generic concept and can be defined by 
a simple combination of morphological characters. Albertinia, Blanchetia and Gorceixia are 
the most basal lineages, whereas Eremanthus and Lychnophora stricto sensu emerged as the 
most derived clade, which contains half of the species of the subtribe. However, relationships 
between the remaining clades persist partially unresolved.

	 Aiming to compare the influence of a hierarchical representation of homology hypotheses on 
phylogenetic inference, two morphological datasets of American Vernonieae and Lychnophorinae 
(Asteraceae) have been analyzed using parsimony and three-item analysis. The results widely 
diverged not only in terms of topology but also in the number of homologies recovered. The 
three-item analysis appears to retrieve a higher information content from the original datasets. 
The already acknowledged high level of homoplasy in Vernonieae morphological data is here 
confirmed and most of the clades are not supported by synapomorphies.

	 Based on the results of the phylogenetic analyses performed, a new classification of the 
subtribe Lychnophorinae is here proposed. The subtribes Centratherinae and Sipolisiinae are 
reduced to synonymy of Lychnophorinae and three genera (Albertinia, Blanchetia, Gorceixia) 
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are transferred to the subtribe. As now circumscribed, Lychnophorinae comprises 18 genera 
and 104 species distributed mostly in the cerrado domain of the Brazilian Central Plateau. 
Oiospermum is synonymized under Centratherum, and Irwinia under Blanchetia. Because 
Lychnophora as currently circumscribed was shown to be polyphyletic, it is here dismantled 
into three monophyletic genera: Lychnophora s.s., Lychnocephalus and a new genus described 
herein, Lychnophorella. 17 new combinations are proposed as well as 10 new synonymies. The 
descriptions of eight new species of Lychnophorinae are presented: Eremanthus brevifolius, 
Heterocoma gracilis, H. robinsoniana, Minasia ramosa, Paralychnophora glaziouana, 
Piptolepis campestris, P. monticola and P. schultziana. The synopsis provides the taxonomic 
status, data on nomeclatural types, geographical distribution, and taxonomic notes for each 
species.



INTRODUCTION
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1. The study group

	 Asteraceae (or Compositae) is one of the largest flowering plants families (about 10%) with 
ca. 24,000–30,000 species in 1,600–2,000 genera, distributed in all continents but Antarctica 
and nearly all habitats with its higher diversity found open formations, mostly in temperate 
and arid regions as well as tropical and subtropical mountains. The family is easily recognized 
by its florets arranged on a receptacle in centripetal heads (capitula) and surrounded by bracts 
(phyllaries), by anthers fused in a ring with a mechanism of secondary pollen presentation, and 
by the presence of cypselae often with a pappus (Bremer, 1994; Wagstaff and Breitwieser, 2002; 
Funk et al., 2005, 2009; Jeffrey, 2007). Asteraceae is monophyletic based on morphological and 
molecular phylogenetic analyses (Bremer, 1987; Jansen and Palmer, 1987; Kim et al., 1992; 
Panero and Funk, 2002).

	 Currently 12 subfamilies are recognized, with 43 tribes (Funk et al., 2009). Vernonieae is one 
of the major tribes of Asteraceae (subfamily Cichorioideae) with ca. 1100 species placed into 
129 genera (Keeley et al., 2007; Keeley and Robinson, 2009). They are distributed into two main 
biodiversity centers (Brazil and Africa). The Vernonieae are very variable in habit (from small 
herbs to large trees), bearing leaves generally alternate and discoid capitula with white, blue or 
purple florets (rarely red or yellow). The most distinctive feature of the Vernonieae is given by 
the styles, which are slender with filiform, pilose style branches and a pilose upper shaft, but 
this type of styles also occur in the tribe Lactuceae of the same subfamily Cichorioideae. The 
pollen is highly ornamented, lophate, sublophate, echinate or psilate (Keeley and Jones, 1979; 
Bremer, 1994; Robinson, 1977, 2007; Keeley and Robinson, 2009).

	 If the delimitation of the tribe has posed few problems (but see Funk and Chan, 2009 for the 
position of Distephanus), much more problematical are subtribal classification and delimitation 
of genera (Bremer, 1994). Historically, the tribe has been organized around the large genus 
Vernonia (ca. 1,000 spp.), which was traditionally defined by the lack of features present in 
other Vernonieae genera. Phytochemical, cytological and palynological studies have indicated 
a putative paraphyly or polyphyly of Vernonia, which was confirmed by phylogenetic analyses 
based on morphological (Keeley and Turner, 1990) or molecular data (Keeley and Jansen, 1994; 
Keeley et al., 2007), and a subtribal classification was proposed by Robinson et al. (1980) and 
further modified (Robinson, 1999a, b; Keeley and Robinson, 2009). Subsequently the generic 
concept of Vernonia has been restricted to a small group of 22 taxa mostly from North America 
and other species placed in new (or re-established) genera (summarized in Robinson 1999a, b, 
2007). Another characteristic of the tribe is its high number of monotypic or two species genera 
(about 60%) which clearly reflects how poorly understood are the relationships between the 
genera and subtribes of Vernonieae (Keeley et al., 2007; Keeley and Robinson, 2009).



30

	 The monophyly of the tribe is supported by molecular (Kim and Jansen, 1995; Kim et al., 
1998; Panero and Funk, 2002; Goerzten et al., 2003; Funk et al., 2005) and morphological data 
(Bremer, 1987). Keeley et al. (2007) published the first phylogeny of the tribe based on DNA 
sequence data (ITS, ndhF and trnL-F) including 90 species (35 genera) (Fig. 1). It revealed 
a complex biogeographic history: Vernonieae is a Gondwanan group but there is not a clear 
separation between New and Old World lineages; nonetheless, the limited taxonomic sampling 
used in that analysis prevents solid conclusions about the subtribes and genera relationships.

	 Among the 21 subtribes currently recognized in Vernonieae, the subtribe Lychnophorinae 
is nearly endemic to Brazil (only one species occurs outside) and contains 11 genera and ca. 
100 species (Dematteis 2007; Robinson 2007; Keeley and Robinson, 2009). Most species are 
restricted to campo rupestre areas in the highlands of southeastern and northeastern Brazil 
and to cerrado (Brazilian savanna), a region that represents also one of the centers of diversity 
of the tribe Vernonieae. Established by Bentham (1873), the subtribe initially contained taxa 
with one- to few-flowered capitula with the capitula densely aggregated into glomerules or 
syncephalia and possessing simple biseriate, paleaceous, rarely setose, pappus setae (Hind, 
2000). But this traditional definition has been completely abandoned by Robinson in his review 
of American Vernonieae, through the inclusion of genera with separate heads (Anteremanthus, 
Minasia, Piptolepis, Proteopsis) in Lychnophorinae (Robinson 1992, 1999, 2007; Keeley and 
Robinson, 2009) and proposal of a set of alternative characteristics (not necessarily restricted to 
Lychnophorinae, but rather consistent within the group) to define the subtribe: lack of enlarged 
nodes or sclerified cells at the bases of the styles, usual extensive presence of a pubescence of 
T-shaped hairs, presence of sclerified cells and lack of glands in the anther appendages and 
presence of type A pollen (Robinson, 1992). The only available molecular phylogeny (Keeley 
et al., 2007) does not bring any clue for the Lychnophorinae problem, due to the poor sampling 
of Brazilian taxa.

	 The genera currently recognized in the subtribe Lychnophorinae are: Anteremanthus, 
Chronopappus, Eremanthus (including Vanillosmopsis), Lychnophora (including 
Haplostephium), Lychnophoriopsis, Minasia, Paralychnophora, Piptolepis, Prestelia, 
Proteopsis and Vinicia. Generic limits between Eremanthus, Lychnophora, Lychnophoriopsis, 
and Paralychnophora are the most problematic (see Hind 2000 for a recent review).
	 General aspects of plants and capitula of Vernonieae-Lychnophorinae species treated in this 
thesis may be appreciated at figure 1 from Chapter 1 (page 67), figures 1 and 5 from Chapter 2 
(pages 125 and 127), and figures 2–4 from Chapter 5 (pages 420-422).
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2. Goals

	 The objectives of the present thesis are:
•	 to evaluate the phylogenetic relationships within the American Vernonieae and test the 

monophyly of the subtribe Lychnophorinae, composed in great part by syncephalous 
taxa, as well as providing preliminar hypotheses about the evolution of syncephaly 
based on the phylogeny;

•	 to delimit monophyletic genera in Lychnophorinae, to confirm or refute the generic 
assignment of several Lychnophorinae species, and to achieve a better understanding of 
the relationships between the genera of this subtribe;

•	 to present a synopsis of Lychnophorinae, providing the taxonomic status, synonyms, 
data on nomenclatural types, geographical distribution, habitats, and taxonomic notes 
for each species.

3. Significance

	 The Cerrado Domain, one of the biodiversity hotspots recognized by Myers et al. (2000), 
is a savanna covering ca. 2 million km2 of the Central Brazilian Plateau, extending west into 
Bolivia, south to Paraguay, and east to the Caatinga Domain (Prance, 1996; Daly and Mitchell, 
2000; Fiaschi and Pirani, 2009). The highest levels of endemism and diversity in the Cerrado 
are found in the campos rupestres (Joly, 1970; Giulietti and Pirani, 1988; Harley, 1995; Rapini 
et al., 2002). These formations occur on areas above 900–1000 m along the mountains of the 
Espinhaço Range (Minas Gerais and Bahia states) and the Chapada dos Veadeiros (Goiás 
state), covered by a low, mostly herbaceous or shrubby vegetation on sandy or rocky soils 
(Giulietti and Pirani, 1988; Prance, 1994; Harley, 1995; Simon and Proença, 2000; Silva and 
Bates, 2002; Fiaschi and Pirani, 2009). In the campos rupestres it is noteworthy a conspicuous 
convergent evolution of the habit, leaf shape, and pubescence between sclerophyllous evergreen 
small trees, shrubs and subshrubs from several families (Asteraceae, Ericaceae, Lamiaceae, 
Melastomataceae, Velloziaceae etc.) (Coile and Jones, 1981; Hind, 1993).

	 Asteraceae is one of the most important flowering plant families of the Central Brazilian 
Plateau displaying an amazing diversity (Hind, 1995; Munhoz and Proença, 1998). In this 
region, the tribe Vernonieae is one of the most species-rich (Hind, 1993). A large majority 
of Lychnophorinae occurs in the cerrado and campo rupestre and frequently exhibits many 
features which are likely to be protective against fire or against herbivory.

	 Cerrado and campo rupestre ecosystems suffer from several threats, in particular cattle-raising, 
charcoal production and indiscriminate collection of whole plants for horticultural use (Giulietti 
et al., 1997; Ratter et al., 1997; Silva and Bates, 2002) and their conservation requires detailed 
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studies to achieve a better understanding of biodiversity origins and, especially, the evolutionary 
history of these taxa. The subtribe Lychnophorinae provides, with its geographic distribution 
nearly restricted to the Central Brazilian Plateau and its high morphological diversity, a unique 
biological model to study diversification and speciation.

4. Conceptual framework

	 The principal objective of systematics is to produce a predictive classification of life diversity 
reflecting the relationships between its elements, and includes the survey, discovery, inventory 
and description of species diversity (Knapp and Press, 2010). The genealogical history of 
species, or group of species, forms a pattern of ancestry and descent, which may be represented 
by a cladogram (Nelson, 1973). The aim of cladistics is to establish sister-group relationships 
that are hypothesized through the analysis of characters (Kitching et al., 1998). The use of 
cladistics analyses aiming to achieve better systems of classification of living organisms at any 
level of taxonomic hierarchy has been since paradigmatic in Biological Science, and a great 
wealth of methods have been developed in order to produce stronger supported phylogenies.

	 Simultaneous phylogenetic analysis (also called ‘total evidence’ but see Lecointre and 
Deleporte, 2004; Rieppel, 2005) produces best-supported hypotheses, and so maximizes 
congruence among different sources of data (Nixon and Carpenter, 1996). In order to establish 
a phylogenetic classification based on monophyletic groups supported by morphological 
synapomorphies (= secondary homologies) it is indispensable to test the primary homology 
hypotheses through the congruence test (Patterson, 1982; de Pinna, 1991). Standard cladistic 
analysis operates on the basis of character congruence, in which the congruence of all characters 
is assessed simultaneously. Only this approach guarantees finding the cladogram containing the 
maximal explanatory power (Nixon and Carpenter, 1996; Jenner, 2004).

	 The phylogenetic species concept (or cladistic species concept) followed in the present thesis, 
defines the species as ‘the smallest aggregation of (sexual) populations or (asexual) lineages 
diagnosable by a unique combination of character states’ (Nixon and Wheeler, 1990; Wheeler 
and Platnick, 2000). In practice, the use of this species definition is relatively similar to the 
L.I.T.U. (Least-inclusive Taxonomic Unit) of Pleijel and Rouse (2000). Concept of monophyly 
should not be applied to species since no hierarchical structure is observed at the tokogenetic 
level or it reduces unwarrantedly the meaning of monophyly to a unique evolutionary origin 
(for a review of species monophyly, see Rieppel 2010). Species are here understood as the basic 
unit for phylogenetic reconstruction; otherwise in the absence of hierarchy, on what basis are 
we to assume that a resulting cladogram may be interpreted as showing phylogenetic relations 
(Nelson and Platnick, 1981; Wheeler and Platnick, 2000) ?
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5. Structure of the thesis

	 Besides the present Introduction and a Conclusion, the thesis is composed of five chapters:

•	 Chapter 1 presents the phylogenetic analyses of American Vernonieae focusing on 
syncephaly evolution. The manuscript follows the format instructions of the international 
periodical Taxon, to which it will be submitted conjointly with Sterling C. Keeley, Lúcia 
G. Lohmann and José R. Pirani.

•	 Chapter 2 comprises the phylogenetic analyses of the subtribe Lychnophorinae with a 
discussion of systematic implications. The manuscript follows the format instructions 
of the international journal Systematic Botany, to which it will be submitted conjointly 
with João Semir, Lúcia G. Lohmann and José R. Pirani.

•	 Chapter 3 explores the contributions of a hierarchical homology representation in 
phylogenetic inference based on analyses of two morphological datasets of American 
Vernonieae and Lychnophorinae. The manuscript follows the format instructions of the 
international journal Plant Systematics and Evolution, to which it will be submitted 
conjointly with René Zaragüeta-Bagils and José R. Pirani.

•	 Chapter 4 is composed of five taxonomic studies in Lychnophorinae. First part comprises 
the description of a new species of Eremanthus and several new synonymization (paper 
accepted for publication in Kew Bulletin conjointly written with Jenifer C. Lopes and 
José R. Pirani). An amplified concept of the genus Heterocoma is the subject of the 
second part as well as the descriptions of two new species of that genus (paper to be 
submitted to Systematic Botany conjointly with Jimi N. Nakajima, Denise M. Trombert 
Oliveira, João Semir and José R. Pirani). The third part comprises the description of a 
new species of Minasia (paper accepted for publication in Phytotaxa conjointly written 
with Harold Robinson and João Semir). The fourth part deals with the description of 
a new species of Paralychnophora with some comments on the identity of P. bicolor 
(paper to be submitted to Brittonia conjointly written with João Semir and José R. 
Pirani). The description of three new species of Piptolepis is the subject of the fifth part 
(paper accepted for publication in Kew Bulletin conjointly written with João Semir, 
David J. N. Hind and José R. Pirani).

•	 Chapter 5 presents the synopsis of the Lychnophorinae, corresponding to classification 
of the subtribe that incorporates the phylogenetic analyses results presented in Chapter 
2. It will be submitted to the international periodical Havard Papers in Botany conjointly 
with João Semir and José R. Pirani, after a further visit to European herbaria aiming 
to complement and fill some pending blanks in the manuscript, mostly to check type 
specimens and to select lectotypes where necessary.
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I hereby declare that all the new names and new combinations will be published in periodicals 
and, consequently, the present thesis should not be considered as the effective publication of 
these names.
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Fig. 1 Bayesian inference phylogram based on the combined analysis of DNA sequences of 
ITS, ndhF, trnL-F for 90 taxa of Vernonieae. (Modified from Keeley and Robinson, 2009).
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humillima (Fig. 1H) but far to be reached in Eremanthus polycephalus). Reduction to a 
single floret per capitulum is very common in Lychnophorinae (mostly in Eremanthus and 
Lychnophora). Capitula fusion occurs in Eremanthus (Fig. 1I) and Paralychnophora via 
interwoven pubescence of phyllaries or concrescence of receptacle and phyllaries tissues 
(MacLeish, 1987) (Fig. 5JKL). Thereby, each ovule is protected by the phyllaries, an additional 
tissue (from the receptacle and/or phyllaries) and in some cases by secondary bracts (e.g., E. 
cinctus). This structure probably limits the action of feeding insects. The disseminule is the 
cypsela and no trends towards reduction of the floret are encountered in the subtribe.

CONCLUDING REMARKS
	 This study encourages further investigation in American Vernonieae. A more complete 
taxonomic sampling is needed to recognize monophyletic subtribes, especially regarding 
the Piptocarphinae and the Vernoniinae. Our results show the monophyly of Chrestinae, 
Elephantopinae and Lychnophorinae, with minor adjustments. Only for the latter a phytochemical 
synapomorphy was found, while the two others are diagnosable by a simple combination of 
morphological characters (including microcharacters). The formation of a syncephalium is a 
multifactorial complex, and field studies are necessary to test the functional hypotheses we 
propose in the present study.
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us to reflect on the reasons for such extensive convergence (as defined by Scotland 2011), 
especially for characters of which its adaptative value is uncertain (e.g., style basal node and 
other microcharacters). It also appeals to the necessity of more morphological studies in order 
to formulate more robust homology hypotheses. Moreover, Loeuille et al. (in press; Chapter 
3) stress the possible role of past hybridization on the evolutionary course of Lychnophorinae 
by documenting the existence of two putative intergeneric hybrids, thus identification and 
exclusion of taxa with a hybrid origin would also be a necessary step in these analyses.

Acknowledgements
This project represents part of the Ph.D. thesis of B.L. Authors thank CNPq, FAPESP and the 
Cuatrecasas Fellowship Award of the Smithsonian Institution for financial support; IBAMA 
and IF-MG for collection permits; Silvana Ferreira, Vera Klein, Renato Mello-Silva and Jimi 
Nakajima for assistance during field work, and the directors or curators of the following herbaria 
for the loan of (or access to) their collections: ALCB, BHCB, ESA, GA, GH, HRB, HUEFS, 
HUFU, IBGE, MBM, MO, NY, RB, SP, SPF, TEX, UB, UFG, UEC, US.

References
Almeida VL, Oliveira AB, Chiari E, Boaventura MAD (2006) Constituents of Hololepis 

pedunculata leaves and their trypanocidal activity. Chem Nat Compd 42: 734–735
Angulo MB, Dematteis, M (2010) Pollen morphology of the South American genus 

Lessingianthus (Vernonieae, Asteraceae) and its taxonomic implications. Grana 49: 12–25
Barriel V, Tassy P (1998) Rooting with multiple outgroups: consensus versus parsimony. 

Cladistics 14: 193–200
Barros DAD, Lopes JLC, Vichnewski W, Lopes JNC, Kulanthaivel P, Herz W (1985) 

Sesquiterpene lactones in the molluscidal extract of Eremanthus glomerulatus Planta Med 
1985: 38–39

Blackmore S, Wortley AH, Skvarla JJ, Robinson H (2009) Evolution of pollen in the 
Compositae. In: Funk VA, Susanna A, Stuessy TF, Bayer RJ (Eds) Systematics, evolution 
and biogeography of Compositae, Wien: IAPT, pp. 101–130

Bohlmann F, Jakupovic J (1990) Progress in the chemistry of the Vernonieae (Compositae). Pl 
Syst Evol [Suppl. 4]: 3–43

Bohlmann F, King RM (1991) Sesquiterpene lactones from Episcothamnus candelabrum. 
Biochem Syst Ecol 19: 440.

Bohlmann F, Müller L, King RM, Robinson H (1981a) A guaianolide and other constituents 
from Lychnophora species. Phytochem 20: 1149–1151

Bohlmann F, Singh P, Robinson H, King RM (1982a) Epi-ilicic acid from Alcantara ekmaniana. 
Phytochem 21: 456–457

Bohlmann F, Zdero C, King RM, Robinson H (1979) Neue sesquiterpenlactone aus Stokesia 
laevis. Phytochem 18: 987–989



166

Bohlmann F, Zdero C, King RM, Robinson H (1980a) Caryophyllene derivatives and a 
heliangolide from Lychnophora species. Phytochem 19: 2381–2385

Bohlmann F, Zdero C, King RM, Robinson H (1980b) Sesquiterpene lactones from Eremanthus 
species. Phytochem 19: 2663–2668

Bohlmann F, Zdero C, King RM, Robinson H (1980c) Seven guaianolides from the tribe 
Vernonieae. Phytochem 19: 2669–2673

Bohlmann F, Zdero C, King RM, Robinson H (1980d) Sesquiterpene lactones from Eremanthus 
species. Phytochem 19: 2263–2268

Bohlmann F, Zdero C, King RM, Robinson H (1981b) Two hirsutinolides and a germacranolide 
from Chresta sphaerocephala. Phytochem 20: 518–519

Bohlmann F, Zdero C, King RM, Robinson H (1982b) Germacranolides from Stilpnopappus 
species. Phytochem 21: 1045–1048

Bohlmann F, Zdero C, Robinson H, King RM (1981c) Germacranolides from Piptolepis 
ericoides and Vanillosmopsis species. Phytochem 20: 731–734

Bohlmann F, Zdero C, Robinson H, King RM (1982c) Germacranolides from Lychnophora 
species. Phytochem 21: 1087–1091

Bohlmann F, Gupta RK, Jakupovic J, Robinson H, King RM (1981d) Three germacranolides 
and other constituents from Eremanthus species. Phytochem 20: 1609–1612

Bohlmann F, Singh P, Zdero C, Ruhe A, King RM, Robinson H (1982d) Furanoheliangolides 
from two Eremanthus species and from Chresta sphaerocephala. Phytochem 21: 1669–1673

Borella JC, Lopes JLC, Vichnewski W, Cunha WR, Herz W (1998) Sesquiterpene lactones, 
triterpenes and flavones from Lychnophora ericoides and Lychnophora pseudovillosissima. 
Biochem Syst Ecol 26: 671–676

Brady RH (1982) Parsimony, hierarchy, and biological implications. In: Platnick NI, Funk V 
(Eds) Advances in Cladistics: proceedings of the second meeting of the Willi Hennig Society, 
Columbia University Press, London, pp. 49–60.

Bremer K (1994) Asteraceae. Cladistics & classification. Timber Press, Portland, OR
Buskuhl H, Oliveira FL de, Blind LZ, Freitas RA de, Barison A, Campos FR, Corilo YE, Eberlin 

MN, Caramori GF, Biavatti MW (2010) Sesquiterpene lactones from Vernonia scorpioides 
and their in vitro cytotoxicity. Phytochem 71: 1539–1544

Cabrera AL (1944) Vernonieas Argentinas (Compositae). Darwiniana 6: 265–379
Cao N, Zaragüeta-Bagils R, Vignes-Lebbe R (2007) Hierarchical representation of hypotheses 

of homology. Geodiversitas 29: 5–15.
Cao N, Bourdon E, El Azawi M, Zaragüeta-Bagils R (2009) Three-item analysis and parsimony, 

intersection tree and strict consensus: a biogeographical example. Bull Soc géol Fr 180: 
13–15

Carine MA, Scotland RW (1999) Taxic and transformational homology: different ways of 
seeing. Cladistics 15: 121–129

Carlquist S (1976) Tribal interrelationships and phylogeny of the Asteraceae. Aliso 8: 465–492



167

Carpenter JM (1994) Successive weighting, reliability and evidence. Cladistics 10: 215–220
Carrijo TT, Mendonça CBF, Esteves RL, Gonçalves-Esteves V (2005) Palinotaxonomia de 

espécies de Stilpnopappus Mart. ex DC. e Strophopappus DC. (Compositae). Hoehnea 32: 
259–268

Coile NC, Jones SB Jr (1981) Lychnophora (Compositae: Vernonieae), a genus endemic to the 
Brazilian Planalto. Brittonia 33: 528–542

Coile NC, Jones SB Jr (1983) Haplostephium (Compositae: Vernonieae). Castanea 48: 232–236
Costa FN, Terfloth L, Gasteiger J (2005) Sesquiterpene lactone-based classification of 

three Asteraceae tribes: a study based on self-organizing neural networks applied to 
chemosystematics. Phytochem 66: 345–353

Crotti AEM, Cunha WR, Lopes NP, Lopes JLC (2005) Sesquiterpene lactones from Minasia 
alpestris. J Braz Chem Soc 16: 677–680

Dematteis M (2007) Vinicia tomentosa, nuevo género y especie de Lychnophorinae (Vernonieae, 
Asteraceae) de Minas Gerais, Brasil. Bonplandia 16: 259–264

Dematteis M (2009) Revisión taxonómica del género sudamericano Chrysolaena (Vernonieae, 
Asteraceae). Bol Soc Argent Bot 44: 103–170

Ducasse J, Cao N, Zaragüeta-Bagils R (2008) LisBeth. Three-item analysis software package. 
Laboratoire Informatique et Systématique, UPMC Univ Paris 06, UMR 7207 (CR2P) CNRS 
MNHN UPMC

Echternacht LA (2007) Phylogénie de Paepalanthus subgen. Xeractis Koern. (Eriocaulaceae), 
taxon endémique brésilien, basée sur des caractères morphologiques. Master’s thesis, 
unpublished. Université Pierre et Marie Curie, Paris VI et Muséum d’Histoire Naturelle

Endress PK (2010) Disentangling confusions in inflorescence morphology: patterns and 
diversity of reproductive shoot ramification in angiosperms. J Syst Evol 48: 225–239

Evert RF (2006) Esau’s Plant anatomy: meristems, cells, and tissues of the plant body: their 
structure, function, and development. John Wiley & Sons, Inc., Hoboken, New Jersey

Farris JS (1997) Cycles. Cladistics 13: 131–144
Faust WZ, Jones SB (1973) The systematic value of trichome complements in a North American 

group of Vernonia (Compositae). Rhodora 75: 517–528
Fuchino H, Koide T, Takahashi M, Sekita S, Satake M (2001) New sesquiterpene lactones from 

Elephantopus mollis and their leishmanicidal activities. Planta Med 67: 647–653
Funk VA, Chan R (2009) Introduction to Cichorioideae. In: Funk VA, Susana A, Stuessy TF, 

Bayer RJ (Eds.) Systematics, Evolution, and Biogeography of Compositae. Vienna, Austria: 
International Association for Plant Taxonomy (IAPT), pp. 335–342

Galvão MN, Pereira ACM, Gonçalves-Esteves V, Esteves RL (2009) Palinologia de espécies de 
Asteraceae de utilidade medicinal para a comunidade da Vila Dois Rios, Ilha Grande, Angra 
dos Reis, RJ, Brasil. Acta Bot Bras 23: 247–258

Gamerro JC (1990) Identidad de Pseudostifftia con Moquinia (Compositae) y consideraciones 
sobre la ubicacion tribal del taxon. Darwiniana 30: 123–136



168

Garcia-Cruz J, Sosa V (2006) Coding quantitative character data for phylogenetic analysis: a 
comparison of five methods. Syst Bot 31: 302–309

Gershenzon J, Pfeil RM, Liu YL, Mabry TJ, Turner BL (1984) Sesquiterpene lactones from 
two newly-described species of Vernonia: V. jonesii and V. pooleae. Phytochem 23: 777–780

Gobbo-Neto L, Lopes NP (2008) Online identification of chlorogenic acids, sesquiterpene 
lactones, and flavonoids in the Brazilian Arnica Lychnophora ericoides Mart. (Asteraceae) 
leaves by HPLC-DAD-MS and HPLC-DAD-MS/MS and a validated HPLC-DAD method 
for their simultaneous analysis. J Agric Food Chem 56: 1193–1204

Gobbo-Neto L, Guaratini T, Pessoa C, Moraes de MO, Costa-Lotufo LV, Vieira RF, Colepicolo 
P, Lopes NP (2010) Differential metabolic and biological profiles of Lychnophora ericoides 
Mart. (Asteraceae) from different localities in the Brazilian ‘campos rupestres’. J Braz Chem 
Soc 21: 750–759

Goloboff P (1999) NONA, version 2. Tucumán, Argentina: published by the author, http://
www.cladistics.com/aboutNona.htm.

Grael CFF, Vichnewski W, Souza GEP de, Lopes JLC, Albuquerque S, Cunha WR (2000) 
A study of the trypanocidal and analgesic properties from Lychnophora granmogolense 
(Duarte) Semir & Leitão Filho. Phytother Res 14: 203–206

Haque MZ, Godward MBE (1984) New records of the carpopodium in Compositae and its 
taxonomic use. Bot J Linn Soc 89: 321–340

Haro-Carrión X, Robinson, H (2008) A review of the genus Critoniopsis in Ecuador (Vernonieae: 
Asteraceae). Proc Biol Soc Wash 121: 1–18

Hawkins JA (2000) A survey of primary homology assessment: different botanists perceive and 
define characters in different ways. In: Scotland RW, Pennington RT (Eds), Homology and 
systematics: coding characters for phylogenetic analysis, Taylor and Francis, London, pp. 
22–53

Hawkins JA, Hughes CE, Scotland RW (1997) Primary homology assessment, characters and 
character states. Cladistics 13: 275–283

Herz W, Kumar N (1980) Cytotoxic sesquiterpene lactones of Eremanthus incanus and 
Heterocoma albida. Crystal structure and stereochemistry of eregoyazin. J Org Chem 45: 
2503–2506

Herz W, Govindan SV, Blount JF (1981) Structures of the rolandrolides and isorolandrolides, 
unusual germacradienolides from Rolandra fruticosa. J Org Chem 46: 761–765

Isawumi MA (1984) Foliar trichome studies in the genus Vernonia, Tribe Vernonieae 
(Compositae) in West Africa. Niger J Sci 18: 52–69

Isawumi MA (1989) Leaf epidermal studies in the genus Vernonia Schreber Tribe Vernonieae 
(Compositae) in West Africa. Feddes Repert 100: 335–355.

Jakupovic J, Grenz M, Bohlmann F, Wasshausen DC, King RM (1989) Sesquiterpene lactones 
from Rolandra fruticosa. Phytochem 28: 1937–1941

Jakupovic J, Jia Y, Zdero C, Warning U, Bohlmann F, Jones SB (1987) Germacranolides from 



169

Elephantopus species. Phytochem 26: 1467–1469
Jakupovic J, Banerjee S, Castro V, Bohlmann F, Schuster A, Msonthi JD, Keeley, S (1986a) 

Poskeanolide, a seco-germacranolide and other sesquiterpene lactones from Vernonia 
species. Phytochem 25: 1359–1364

Jakupovic J, Schmeda-Hirschmann G, Schuster A, Zdero C, Bohlmann F, King RM, Robinson 
H, Pickardt J (1986b) Hirsutinolides, glaucolides and sesquiterpene lactone from Vernonia 
species. Phytochem 25: 145–158

Jeffrey C (1988) The Vernonieae of East tropical Africa. Notes on the Compositae: V. Kew Bull 
43: 195–277

Jones SB (1979) Synopsis and pollen morphology of Vernonia (Compositae: Vernonieae) in the 
New World. Rhodora 81: 425–447

Jones SB (1981) Synoptic classification and pollen morphology of Vernonia (Compositae, 
Vernonieae) in the Old World. Rhodora 83: 59–75

Jordão CO (2003) Estudo fitoquímico e ensaios biológicos de Lychnophora gardneri Schultz-
Bip. Dissertation, Universidade de São Paulo

Keeley SC, Jones SB Jr (1977) Taxonomic implications of external pollen morphology to 
Vernonia (Compositae) in the West Indies. Amer J Bot 64: 576–584

Keeley SC, Jones SB Jr (1979) Distribution of pollen types in Vernonia (Vernonieae: 
Compositae). Syst Bot 4: 195–202

Keeley SC, Robinson H (2009) Vernonieae In: Funk VA, Susanna A, Stuessy TF, Bayer RJ 
(Eds) Systematics, evolution and biogeography of Compositae, Wien: IAPT, pp. 439–469

Keeley SC, Turner BL (1990) A preliminary cladistic analysis of the genus Vernonia (Vernonieae: 
Asteraceae). Pl Syst Evol Suppl 4: 45–66

Keeley SC, Forsman ZH, Chan R (2007) A phylogeny of the “evil tribe” (Vernonieae: 
Compositae) reveals Old/New World long distance dispersal: support from separate and 
combined congruent datasets (trnL-F, ndhF, ITS). Mol Phyl Evol 44: 89–103

Kingham DL (1976) A study of the pollen morphology of Tropical African and certain other 
Vernonieae (Compositae). Kew Bull 31: 9–26

Kisiel W (1975) Phytochemical investigations of Vernonia flexuosa Sims. Part II. Vernoflexuoside 
and vernoflexin – new sesquiterpene lactones. Pol J Pharmacol Pharm 27: 461–467

Kluge AG (1993) Three-taxon information in phylogenetic inference: ambiguity and distortion 
as regards to explanatory power. Cladistics 9: 246–259

Kluge AG (1994) Moving targets and shell games. Cladistics 10: 403–413
Krishna Kumari GN, Masilamani S, Ganesh MR, Aravind S, Sridhar SR (2003) Zaluzanin D: a 

fungistatic sesquiterpene from Vernonia arborea. Fitoterapia 74: 479–482
Ladiges PY (1999) Phylogeny of Melaleuca, Callistemon, and related genera of the Beaufortia 

suballiance (Myrtaceae) based on 5S and ITS-1 spacer regions of nrDNA. Cladistics 15: 
151–172

Le Quesne PW, Menachery MD, Pastore MP, Kelley CJ, Brennan TF, Onan KD, Raffauf RF 



170

(1982) Antitumor plants 12. Further sesquiterpenoid constituents of Lychnophora affinis 
Gardn. (Compositae). X-ray structure analysis of lychnophorolide A. J Org Chem 47: 1519–
1521

Lee MSY (2002) Divergent evolution, hierarchy and cladistics. Zoo Scr 31: 217–219
Lewinsohn TM (1991) The geographical distribution of plant latex. Chemoecology 2: 64–68
Lunardello MA, Tomaz JC, Vichnewski W, Lopes JLC (1995) Sesquiterpene lactones and 

flavonoids from Eremanthus mattogrossensis and Eremanthus eriopus. J Braz Chem Soc 6: 
307–311

Luque R, Menezes NL, Semir J (1999) Anatomía foliar de Lychnophora Mart. (Vernonieae: 
Asteraceae). Plantula 2: 141–152

Mabry TJ, Abdel-Baset Z, Padolina WG, Jones SB Jr (1975) Systematic implications of 
flavonoids and sesquiterpene lactones in species of Vernonia. Biochem Syst Ecol 2: 185–192

MacLeish NFF (1984a) Revision of Eremanthus Less. (Compositae: Vernonieae). PhD thesis, 
unpublished. University of Georgia

MacLeish NFF (1984b) Eight new combinations in Vernonia (Compositae: Vernonieae). Syst 
Bot 9: 133–136

MacLeish NFF (1985a) Revision of Glaziovianthus (Compositae: Vernonieae). Syst Bot 10: 
347–352

MacLeish NFF (1985b) Revision of Chresta and Pycnocephalum (Compositae: Vernonieae). 
Syst Bot 10: 459–470

MacLeish NFF (1987) Revision of Eremanthus (Compositae: Vernonieae). Ann Missouri Bot 
Gard 74: 265–290

Marques AC (2005) Three-taxon statement analysis and its relation with primary data: 
implications for cladistics and biogeography. In: Llorente Bousquets J, Morrone JJ (Eds) 
Regionalización biogeográfica en Iberoamárica y tópicos afines. Las Prensas de Ciencias 
UNAM, Mexico DF, pp. 171–180.

Mauro MRV, Tucci AN, Nasi T, Vichnewski W, Lopes JL, Diaz JG, Herz W (1993) 
Germacranolides from Eremanthus elaeagnus. J Braz Chem Soc 4: 30–33

Mendonça CBFM, Souza MA de, Gonçalves-Esteves V, Esteves RL (2007) Palinotaxonomia 
de espécies de Chrysolaena H. Rob., Echinocoryne H. Rob. e Stenocaphalum Sch. Bip. 
(Vernonieae–Compositae). Acta Bot Bras 21: 627–639

Mendonça CBFM, Gonçalves-Esteves V, Esteves RL, Nunes AD (2009) Palynotaxonomy of 
Vernonanthura H. Rob. (Vernonieae, Asteraceae) species from Southeast Brazil. Revista 
Brasil Bot 32: 647–662

Nelson G (1989) Cladistics and evolutionary models. Cladistics 5: 275–289
Nelson G (1994) Homology and systematics. In: Hall BK (Ed) Homology: the hierchical basis 

of comparative biology. London: Academic Press, pp. 101–149.
Nelson G (2004) Cladistics: its arrested development. In: Williams DM, Forey PL (Eds) 

Milestones in Systematics, CRC – The Systematics Association, London, pp. 127–147



171

Nelson G, Ladiges PY (1991a). Standard assumption for biogeographic analysis. Aus Syst Bot 
4: 41–58

Nelson G, Ladiges PY (1991b) Three-area statements: standard assumption for biogeographic 
analysis. Syst Zool 40: 470–485

Nelson G, Ladiges PY (1992) Information content and fractional weight of three-items 
statements. Syst Biol 41: 490–494

Nelson G, Ladiges PY (1993) Missing data and three-item analysis. Cladistics 9: 111–113.
Nelson G, Platnick NI (1991) Three-taxon statements: a more precise use of parsimony ? 

Cladistics 7: 351–366
Nelson G, Williams DM, Ebach MC (2003) A question of conflict: three-item and standard 

parsimony compared. Syst Biodivers 1: 145–149
Nixon KC (1999) The parsimony ratchet, a new method for rapid parsimony analysis. Cladistics 

15: 407–414
Nixon KC (1999–2002) WinClada, version 1.00.08. Ithaca, New York: published by the author. 

http://www.cladistics.com/aboutWinc.htm.
Oliveira AB de, Saúde DA, Perry KSP, Duarte DS, Rasian DS, Boaventura MAD, Chiari E 

(1996) Trypanocidal sesquiterpenes from Lychnophora species. Phytother Res 10: 292–295
Pandey AK, Dhakal MR (2001) Phytomelanin in Compositae. Curr Sci 80: 933–940
Patterson C (1982) Morphological characters and homology. In: Joysey KA, Friday, AE (Eds) 

Problems of phylogenetic reconstruction, London: Academic Press, pp. 21–74.
Patterson C, Johnson GD (1995) The intermuscular bones and ligaments of teleostean fishes. 

Smithson Contrib Zool 559: 1–85
Peçanha AF, Mendonça CBF, Gonçalves-Esteves V, Esteves RL (2001) Palinotaxonomia de 

espécies de Piptocarpha R. Br. (Compositae, Vernonieae) do estado do Rio de Janeiro. Bol 
Mus Nac nov ser 112: 1–14 

Peçanha AF, Esteves RL, Gonçalves-Esteves V (2008) Palinotaxonomia de Albertinia 
brasiliensis Spreng, Eremanthus bicolor (DC.) Backer e Vanillosmopsis erythropappa (DC.) 
Sch. Bip. (Compositae–Vernonieae). Acta Bot Bras 22: 313–321

de Pinna MCC (1991) Concepts and tests of homology in the cladistic paradigm. Cladistics 7: 
367–394 

Platnick NI, Humphries CJ, Nelson G, Williams DM (1996) Is Farris optimization perfect ?: 
three-taxon statements and multiple branching. Cladistics 12: 243–252

Pollora GC, Bardón A, Catalán CAN, Gedris TE, Herz W (2000) Sesquiterpene lactones from 
Chrysolaena platensis. Biochem Syst Ecol 28: 707–711

Pope G (1983) Cypselas and trichomes as a source of taxonomic characters in the erlangeoid 
genera. Kirkia 12: 203–231

Popper KR (1998) The world of Parmenides: essays on the pre-Socratic enlightenment. Peterson 
AF (ed). Routledge, London, New York.

Pruski JF (1992) Compositae of Guayana Highlands: VI. Huberopappus maigualidae 



172

(Vernonieae), a new genus and species from Venezuela. Novon 2: 19–25
Rieppel O (1988) Fundamentals of comparative biology. Birkhauser, Basel, Switzerland
Rieppel O (2010) The series, the network, and the tree: changing metaphors of order in nature. 

Biol Philos 25: 475–496
Robinson H (1980) Re-establishment of the genus Critoniopsis (Vernonieae: Asteraceae). 

Phytologia 46: 437–442
Robinson H (1981) Episcothamnus and Bishopalea, two new genera of Vernonieae (Asteraceae) 

from Brasil, and the resurrection of Sipolisia. Phytologia 48: 209–217
Robinson H (1983) Five new species of Lychnophora from Bahia, Brasil (Vernonieae: 

Asteraceae) Phytologia 53: 369–384
Robinson H (1987a) Studies in the Lepidaploa complex (Vernonieae: Asteraceae) I. The genus 

Stenocephalum. Proc Biol Soc Wash 100: 578–583
Robinson H (1987b) Studies in the Lepidaploa complex (Vernonieae: Asteraceae) II. A new 

genus, Echinocoryne. Proc Biol Soc Wash 100: 584–589
Robinson H (1987c) Studies in the Lepidaploa complex (Vernonieae: Asteraceae) III. Two new 

genera, Cyrtocymura and Eirmocephala. Proc Biol Soc Wash 100: 844–855
Robinson H (1988) Studies in the Lepidaploa complex (Vernonieae: Asteraceae) V. The new 

genus Chrysolaena. Proc Biol Soc Wash 101: 952–958
Robinson H (1990) Studies in the Lepidaploa complex (Vernonieae: Asteraceae) VII. The genus 

Lepidaploa. Proc Biol Soc Wash 103: 464–498
Robinson H (1992a) Notes on the Lychnophorinae from Minas Gerais, Brazil, a synopsis of 

Lychnophoriopsis Schultz-Bip., and the new genera Anteremanthus and Minasia (Vernonieae: 
Asteraceae). Proc Biol Soc Wash 105: 640–652

Robinson H (1992b) The Asteraceae of the Guianas, III: Vernonieae and restoration of the 
genus Xiphochaeta. Rhodora 94: 348–361

Robinson H (1993) A review of the genus Critoniopsis in Central and South America (Vernonieae: 
Asteraceae). Proc Biol Soc Wash 106: 606–627

Robinson H (1994) Notes on the tribes Eremothamneae, Gundelieae, and Moquinieae, with 
comparisons of their pollen. Taxon 43: 33–44

Robinson H (1999a) Generic and subtribal classification of American Vernonieae. Smithson 
Contrib Bot 89: 1–116

Robinson H (1999b) Two new subtribes, Stokesiinae and Pacourininae, of the Vernonieae 
(Asteraceae). Proc Biol Soc Wash 112: 216–219

Robinson H, Funk VA (1987) A phylogenetic analysis of Leiboldia, Lepidonia, and a new genus 
Stramentopappus (Vernonieae: Asteraceae) Bot Jahrb Syst 108: 213–228

Robinson H, Marticorena C (1986) A palynological study of the tribe Liabeae (Asteraceae) 
Smithson Contrib Bot 64: 1–50

Robinson H, Keeley SC, Skvarla JJ, Chan R (2008) Studies on the Gymnantheminae (Vernonieae: 
Asteraceae) III: restoration of the genus Strobocalyx and the new genus Tarlmounia. Proc 



173

Biol Soc Wash 121: 19–33
Sacilotto ACBC, Sartori FT, Vichnewski W (2002) Chemical constituents of Eremanthus 

veadeiroensis (Asteraceae). Biochem Syst Ecol 30: 897–900
Sakamoto HT, Flausino D, Castellano EE, Stark CBW, Gates PJ, Lopes NP (2003) Sesquiterpene 

lactones from Lychnophora ericoides. J Nat Prod 66: 693–695
Sakamoto HT, Laudares EP, Crotti AE, Lopes NP, Vichnewski W, Lopes JL, Heleno VC (2010) 

Sesquiterpene lactones and flavonoids from Eremanthus argenteus. Nat Prod Commun 5: 
681–684

Sartori FT, Barrachi AC, Sacilotto C, Lopes JLC, Lopes NP, Vichnewski W (2002) Phytochemical 
study of Lychnophora markgravii (Asteraceae). Biochem Syst Ecol 30: 609–612

Scotland RW (2000a) Taxic homology and three-taxon statement analysis. Syst Biol 49: 480–
500

Scotland RW (2000b) Homology, coding and three-taxon statement analysis. In: Scotland 
RW, Pennington RT (Eds), Homology and systematics: coding characters for phylogenetic 
analysis, Taylor and Francis, London, pp. 145–182

Scotland RW (2011) What is parallelism ? Evol Dev 13: 214–227
Seaman FC (1982) Sesquiterpene lactones as taxonomic characters in the Asteraceae. Bot Rev 

48: 121–595
Seaman FC, Funk VA (1983) Cladistic analysis of complex natural products: developing 

transformation series from sesquiterpene lactone data. Taxon 32: 1–27
Semir J (1991) Revisão taxonômica de Lychnophora Mart. (Vernonieae: Compositae). PhD 

thesis, unpublished. Universidade Estadual de Campinas, São Paulo.
Siebert DJ, Williams DM (1998) Recycled. Cladistics 14: 339–347
Simpson GG (1961) Principles of animal taxonomy. Columbia University Press, New York.
Skvarla JJ, DeVore ML, Chissoe WF (2005) Lophate sculpturing of Vernonieae (Compositae) 

pollen. Rev Palaeobot Palynol 133: 51–68
Small J (1919) The origin and development of the Compositae. New Phytol 18 (Reprint 11): 

1–334 + plates 1–6
Smith GL, Coile NC (2007) Piptocarpha (Compositae: Vernonieae). Flora Neotrop Monogr 

99: 1–94
Stevens PF (1984) Homology and phylogeny: morphology and systematics. Syst Bot 9: 395–

409
Stix E (1960) Pollenmorphologische untersuchungen an Compositen. Grana 2: 41–104
Swofford DL (2002) PAUP*. Phylogenetic Analysis Using Parsimony (*and Other Methods). 

Version 4.0b10. Sinauer Associates. Sunderland
Theobald WL, Krahulik JL, Rollins RC. 1979 [1980] Trichome description and classification. 

In: Metcalfe, CR, Chalk, L (Eds) Anatomy of the dicotyledons. I, Clarendon Press: Oxford, 
pp.40–53

Thiele K (1993) The Holy Grail of the perfect character: the cladistic treatment of morphometric 



174

data. Cladistics 9: 275–304
Udovicic F, McFadden GI, Ladiges PY (1995) Phylogeny of Eucalyptus and Angophora based 

on 5S rDNA spacer sequence data. Mol Phyl Evol 4: 247–256
Valdés DA, Bardón A, Catalán AN (1998) Goyazensolides and isogoyazensolides from 

Argentine Centratherum punctatum ssp. punctatum. Biochem Syst Ecol 26: 805–808
Vichnewski W, Gilbert B (1972) Schistosomicidal sesquiterpene lactone from Eremanthus 

elaeagnus. Phytochem 11: 2563–2566
Vichnewski W, Takahashi AM, Nasi AMT, Gonçalves DCRG, Dias DA, Lopes JNC, Goedken 

VL, Gutiérrez B, Herz W (1989) Sesquiterpene lactones and other constituents from 
Eremanthus seidelii, E. goyazensis and Vanillosmopsis erythropappa. Phytochem 28: 1444–
1451

Weberling F (1992) Morphology of flowers and inflorescences. Cambridge University Press, 
Cambridge, UK

Williams DM (1996) Fossil species of the diatom genus Tetracyclus (Bacillariophyta, ‘ellipticus’ 
species group): morphology, interrelationships and the relevance of ontogeny. Philos Trans 
R Soc London B351: 1759–1782

Williams DM (2004) Homologues and homology, phenetics and cladistics: 150 years of progress. 
In : Williams DM, Forey PL (Eds) Milestones in Systematics, CRC – The Systematics 
Association, London, pp. 191–224

Williams DM, Ebach MC (2006) The data matrix. Geodiversitas 28: 409–420
Williams DM, Humphries CJ (2003) Component coding, three-item coding, and consensus 

methods. Syst Biol 52: 255–259
Williams DM, Siebert DJ (2000) Characters, homology and three-item analysis. In: Scotland 

RW, Pennington RT (Eds), Homology and systematics: coding characters for phylogenetic 
analysis, Taylor and Francis, London, pp. 183–208

Wortley AH, Funk VA, Skvarla JJ (2008) Pollen and evolution of Arctotidae (Compositae) Bot 
Rev 74: 438–466

Zaragëta-Bagils R, Bourdon E (2007) Three-item analysis: hierarchical representation and 
treatment of missing and inapplicable data. CR Palevol 6: 527–534

Zdero C, Bohlmann F, Robinson H, King RM (1981) Germacranolides from Proteopsis 
argentea. Phytochem 20: 739–741



244

especially in the Espinhaço moutain range as well as in Serra da Canastra, while E. brevifolius 
is currently known only from the type collection in Serra Talhada, a northeastern extension 
of Serra do Cipó, the region is well known to have many endemics in the Compositae. Two 
other species of Eremanthus (E. elaeagnus and E. erythropappus) have been recorded, at the 
moment, in Serra Talhada. Eremanthus brevifolius is probably a microendemic to this region, 
a distribution pattern common in the Lychnophorinae. The type locality has been very poorly 
collected until now which probably explains why we have found only a single collection even 
after visiting most of the brazilian herbaria. Even if it might be considered challenging to 
describe a new species based on a single collection, such characteristics as the number of series 
of pappus setae and of florets per capitulum clearly prevent us to consider it as conspecific with 
E. elaeagnus.
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lanulose stems (vs. densely lanate, very rarely lanulose) and slender (0.09–0.7 cm vs. 1.2–2.9 
cm diam.), smaller leaves (4.5–13.5 × 1.4–5.9 cm vs. 11.5–26.5 × 5–10 cm) and fimbrillate 
margins of inner phyllaries (vs. usually entire). The new species is smaller and never presents 
a dense lanate indumentum such as H. ekmaniana. Both species hardly occur in sympatry: H. 
ekmaniana is found in the Chapada dos Veadeiros, Serra dos Pireneus, Chapadão de Catalão 
in the Goiás State and rarely in Minas Gerais State (few collections in western part of Serra da 
Canastra), H. robinsoniana occurs in the Serra da Canastra and Furnas reservoir region (Minas 
Gerais State). H. ekmaniana grows in rocky soil close to water streams or waterfalls usually in 
more shadier spots than H. robinsoniana which inhabits drier rocky outcrops.
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Diagnostic key to the species of Minasia
1.	 Leaves oblanceolate.............................................................................................................. 2
-	 Leaves linear, elliptic or ensiform ........................................................................................ 3
2.	 Leaves 12–22 cm long, 2.5–4.5 cm wide; florets 20–25; cypselae with setiluferous base 	
	 and glabrous distal half ....................................................................................... M. alpestris
-	 Leaves 5–8 cm long, 0.5–1 cm wide; florets ca. 40; cypselae with numerous setulae over 	
	 whole surface ....................................................................................................... M. pereirae
3.	 Leaves rarely reaching 10 cm ............................................................................................... 4
-	 Leaves mostly longer than 10 cm long (up to 30 cm long)................................................... 5
4.	 Leaves 0.2–0.8 cm wide, subfleshy; florets 21–43 ......................................... M. lewinsohnii
-	 Leaves 0.1–0.2 cm wide, thin; florets 12–15 ....................................................... M. splettiae
5.	 Inflorescence with heads congested in subspherical clusters ............................ M. scapigera
-	 Inflorescence a panicle or solitary heads .............................................................................. 6
6.	 Leaves 10–16 cm long, 0.4–0.7 mm wide; heads always pedunculate; cypselae with 		
	 setiluferous base and glabrous distal half ....................................................... M. cabralensis
-	 Leaves 6.18–26.2 cm long, 0.11–1.25 cm wide; heads sessile to pedunculate; cypselae 		
	 totally setuliferous ................................................................................................. M. ramosa

Acknowledgments
Thanks are due to Leonardo M. Borges for the line illustrations, to CNPq (Brazil) and the 
Cuatrecasas Travel Award Committee for the fellowships awarded to first author. The authors 
would like to thank the curators of all the herbaria listed in the text for loaning the specimens, 
D.J.N. Hind, M. Dematteis and an anonymous reviewer are thanked for their comments on the 
manuscript.

References
COPAM— Conselho Estadual de Política Ambiental (1997) Lista de espécies ameaçadas de 

extinção da flora do Estado de Minas Gerais. Deliberação COPAM 085/97. Available from: 
http://www.biodiversitas.org.br/florabr/MG-especies-ameacadas.pdf (09/28/2010).

Fundação Biodiversitas (2005) Lista da flora brasileira ameaçada de extinção. Workshop 
“Revisão da Lista da flora brasileira ameaçada de extinção”. Available from: http://www.
biodiversitas.org.br/cepf/edital/flora_brasil.pdf (09/28/2010).

IUCN (2010) Guidelines for Using the IUCN Red List Categories and Criteria. Version 8.1. 
Prepared by the Standards and Petitions Sub–Committee in March 2010. Available from: 
http://intranet.iucn.org/webfiles/doc/SSC/RedList/RedListGuidelines.pdf (4 February 
2011).

Jesus, F.F. (2001) Variabilidade genética em Proteopsis Mart. & Zucc. e Minasia H. Rob. 
(Asteraceae: Vernonieae), gêneros endêmicos de campos rupestres. M.Sc. Thesis. 
Universidade Estadual de Campinas, Campinas.



285

Jesus, F.F., Abreu, A.G., Semir, J., & Solferini, V.N. (2009) Low genetic diversity but local genetic 
differentiation in endemic Minasia (Asteraceae) species from Brazil. Plant Systematics and 
Evolution 277 (3–4): 187–196.

Loeuille, B. (2010) Minasia. In: Forzza, R.C. et al. (eds), Catálogo de Plantas e Fungos do 
Brasil, volume 1. Andrea Jakobsson Estúdio, Instituto de Pesquisas Jardim Botânico do Rio 
de Janeiro, Rio de Janeiro, p 727.

Nakajima, J.N., Teles, A.M., Ritter, M., Mondin, C.A., Dematteis, M., Heiden, G., Borges, 
X.B., Rivera, V.L., Bringer Jr., J.B.A., Saavedra, M., de Cássia Araújo Pereira, R., & Sales-
de-Melo, M.R.C. (2009) Asteraceae. In: Giulietti, A.M. et al. (eds): Plantas raras do Brasil. 
Conservação Internacional, Universidade Estadual de Feira de Santana, Belo Horizonte, pp. 
76–89.

Robinson, H. (1992) Notes on Lychnophorinae from Minas Gerais, Brazil, a synopsis of 
Lychnophoriopsis Schultz-Bip., and the new genera Anteremanthus and Minasia (Vernonieae: 
Asteraceae). Proceedings of the Biological Society of Washington 105 (3): 640–652.

Robinson, H. (1995) New combinations and new species in American Vernonieae (Asteraceae). 
Phytologia 78 (5): 384–399.

Robinson, H. (1996). A new species of Minasia from the Serra do Cabral, Minas Gerais, Brazil 
(Vernonieae: Asteraceae). Phytologia 80 (5): 350–351.

Robinson, H. (2007) [2006]. Tribe Vernonieae. In: Kadereit, J. & Jeffrey, C. (vol. eds), Vol. 8: 
Asterales. The families and genera of vascular plants, (K. Kubitzki, series ed.). Springer. 
Berlin, Heidelberg, New York, pp. 149–174.

Semir, J. & Jesus, F.F. (2004). A new species of Minasia (Asteraceae, Vernonieae) from the 
Planalto de Diamantina, Minas Gerais, Brazil.





299

4172 (BHCB); próximo da Lapa da Santa, 1100 m, 10 Aug 2004, Viana & Mota 1820 (BHCB); 
subida para o alojamento da Chapada, próximo da Lapa da Santa, 20 Mar 2007, Teles et al. 
348 (BHCB); base do Pico Dois Irmãos, 20 Mar 2007, Teles et al. 357 (BHCB); Mun. Serro, 
ca. 3-5 km E of Serro, road to Diamantina, 9 Aug 1960, Maguire et al. 49119 (NY, RB, US); 
Distrito Augusto Clementino, Pedra do Cruzeiro, 18°41’37”S, 43°27’30”W, 774 m, 9 June 
2008, Loeuille et al. 451 (K, HAW, SPF).

Paralychnophora glaziouana is closely related to P. bicolor by its low number of florets per 
capitulum (2–4 in the former, 2–3 in the latter species), the other species of the genus having 
more than six florets per capitulum. However, the new species is easily distinguished from 
P. bicolor by its usually wide oblong or ovate leaves with rounded and truncate bases (vs. 
oblanceolate with cuneate bases), the upper surface of the leaf is regularly minutely alveolate 
(vs. minutely bullate or rugulose) and the margins are never revolute (vs. often broadly revolute) 
(Fig. 2). P. glaziouana can be confused with P. harleyi, but that species has 5–12 florets per 
capitulum and larger syncephalia. In terms of distribution, P. glaziouana is known only from the 
Espinhaço Range in Minas Gerais state, while P. bicolor occurs in the Chapada Diamantina and 
Serra das Lontras (Bahia state) (Amorim et al., 2010) and P. harleyi is restricted to the Chapada 
Diamantina.
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by the number of capitula per inflorescence and by the number of florets per capitulum, but 
the latter species has leaves longer (1.5 – 2.5 cm vs. 2 – 5 cm) and distinctly petiolate (vs. 
subsessile to shortly petiolate). The new species is also similar to P. gardneri, but the leaves 
of the latter are linear-elliptic to linear-oblong (vs. oblanceolate, linear-obovate to spatulate) 
and not glaucous (vs. glaucous). Most collections of P. monticola available come from Pico 
do Itambé, while the label of the Martius’ collection indicates “Itambé do Mato Dentro”, 
another locality in Minas Gerais. Nevertheless, it seems more likely that there has been some 
confusion with these similar names than a wider distribution of the species at the time of 
Martius’collection now restricted to the Pico do Itambé.

MISAPPLICATION OF THE NAME PIPTOLEPIS PSEUDOMYRTUS
Vernonia pseudomyrtus A. St.-Hil. (St. Hilaire, 1833), is a taxonomic synonym of Vernonia 

buxoides Less., (Lessing, 1829). When Schultz-Bipontinus (1863) described the genus Piptolepis, 
he provided the combination P. pseudomyrtus (A. St.-Hil.) Sch.Bip. as well as a description of 
the taxon based on the collection Martius 545. He also noticed that this material differred from 
the holotype of Vernonia pseudomyrtus (Saint Hilaire B1-910) by its solitary capitula and black 
glandular dotted adaxial leaves. It seems clear to us that Schultz-Bipontinus did not see the 
latter collection and only knew that species through the descriptions of Saint Hilaire (1833: 94, 
367) and Candolle (1836: 17). These two collections belong to two different species, as Baker 
(1873: 144 vs. 145) noted; however by using an existing name and simultaneously excluding 
its type, Baker created the illegitimate later homonym P. pseudomyrtus Baker (ICBN, Art. 48.1; 
McNeill et al., 2006). The plants traditionally assigned to P. pseudomyrtus are not conspecific 
with the type collection but with the Martius collection. Since no other legitimate name has 
been published for these plants, they are here described as a new species.
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