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Introduction 

Baccharis is one of the most diversified genera of Asteraceae in the Neotropical 
Region and comprises 440 species (Heiden et al. 2019), occurring in a wide variety 
of environments, from sea level to high altitudes, with the mountainous regions 
of northwest and southeast of South America as centers of diversity, where the 
highlands of eastern Brazil are the likely main area for the early radiations of the 
genus (Heiden et al. 2019). Its main characteristics are dioecy and the 
indumentum of leaves and stems formed by tufts of trichomes (Müller 2006). In 
Brazil, 179 species are found with wide distribution in the phytogeographic 
domains and high degree of endemism, with about 115 endemic species (Heiden 
2020). It occurs mainly in grassland formations such as Southern Grasslands, 
Rupestrian Grasslands and High-altitude Grasslands (Heiden 2009). Many 
Baccharis species have a restricted distribution and occur in ecosystems under 
great anthropic pressure, which implies some conservation vulnerability.  

The genus has a wide morphological diversity, presenting sub-shrubs with 
winged photosynthetic stems, often without leaves or with reduced leaves, 
shrubs and rarely arborescent species (Heiden 2009). The leaves vary widely in 
size and shape between species, between individuals of the same species and 
often within the same individual, which, in addition to the similarity of some 
species, makes diagnosis and infrageneric delimitation through vegetative 
morphological characteristics difficult. Studies carried out for the genus have 
been based on floristic-taxonomic approaches, in order to contribute to the 
group's systematics (Müller 2006; Heiden 2009; Giuliano and Freire 2011). 
Recently, Heiden et al. (2019) proposed a new infrageneric classification based on 
a broad molecular phylogeny. Based on the phylogeny, seven main lineages 
(=subgenera) and 47 sections were recognized based on monophyletic groups, 
with the greater diversity comprehended in the subgenera Baccharis and Molina, 
where morphological studies could provide a better understanding of the 
sectional relationship.  

Ornellas et al. (2019), analyzing the leaf anatomy of six shrub species in high-
altitude grasslands, demonstrate that there are two functional patterns, related 
to the occurrence of stomata and organization of the mesophyll, and present new 
anatomical characters for the genus, such as undulated cuticle, irregular biseriate 
glandular trichomes, adaxial secretory ducts in the leaf blade, and three secretory 
ducts on the midrib. These authors also indicate that the configuration of the tufts 
and type of trichomes provide a good feature for taxonomy, and some leaf 
anatomical characters also can be narrowly linked to the environmental 
conditions of the high-altitude grasslands, such as thick anticlinal walls and oil 
bodies in the mesophyll. These results demonstrate the need to amplify the 



number of sampled species and to use the molecular phylogeny to map the 
anatomical characters, enabling a better understanding of the distribution and 
evolution of these patterns in the infrageneric taxa and their correlation with the 

singular features of the tropical high altitude environments.  

In contrast to the leaf anatomy of Baccharis, which has a wide pharmacobotanical 
research due the use of several species in traditional medicine, the stem anatomy 
is poorly approached in few researches (e. g. Marchiori et al. 2007; Bobek et al. 
2016). Nevertheless, the stem anatomy can provide useful data for improve 

phylogenetic analyses (e. g. Lens et al. 2007). 

Thus, it is necessary to advance in the study of the anatomy of Baccharis, 
exploring the leaf and stem structure, in order to understand the anatomical 
diversity of the genus, apply this knowledge to improve the systematics of the 
genus and explore the evolutionary processes that have allowed the group to 

attain its wide geographic distribution and morphological variation. 

 

Objectives 

Expand the knowledge about the anatomy of Baccharis, surveying informative 
characters for the genus systematics: 

▪ To describe and compare the leaf and stem anatomy of 76 Baccharis species; 
▪ To identify anatomical features that could be helpful in the characterization of 

infrageneric taxa; 
▪ To map the anatomical characters in the phylogeny of the genus, and to 

identify evolutionary patterns. 

 

Materials & Methods 

The leaf and stem anatomy will be analyzed in 76 species, comprising all the 
infragenic diversity at the subgenus level: Tarchonanthoides (7), Oblongifoliae (9), 
Heterothalamus (4), Molina (25), Heterothalamulopsis (1), Coridifoliae (5) and 
Baccharis (25). Fieldworks will be carried out primarily in the southeastern and 
southern regions of Brazil, covering the main centers of diversity of the genus. 
The collection sites will be surveyed from the “Herbário Virtual REFLORA” 
database. All botanical material collected will be deposited at the herbarium of 
the Museu Nacional (R) and duplicates will be sent to other national and 
international herbaria. 

Mature leaves and stems (from the basal portion of the oldest branch) will be 
collected and fixed in a 2.5% solution of phosphate buffered glutaraldehyde, pH 
7.2. The laboratorial work will be carried out in the Laboratory of Structural 
Botany of the Research Institute of Jardim Botânico do Rio de Janeiro. The leaf 
samples will be processed for the analysis of epidermal surface in scanning 
electron microscopy, and to preparation of semi-permanent slides for the 
analyses in light microscopy of cross sections, epidermis dissociation, and 



histochemical tests. The stem analyses will follow the recommendations of the 
IAWA Committee (1989).  

Cluster Analysis and Principal Components Analysis will be performed on the 
software Statistica using stem and leaf anatomical characters to identify, through 
the factor analysis, the most significant features in the distinction of species and 
infrageneric taxa. The phylogeny will be reconstructed with the collected species, 
based on the molecular data from Heiden et al. (2019), using the software BioEdit 
and PAUP, and the anatomical characters will be mapped in the generated trees 

using the software Mesquite, for the analysis of the evolution of characters within 
the infrageneric taxa. 
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