
Integrative taxonomy and systematics of a species complex in Chromolaena (Asteraceae, 
Eupatorieae, Praxelinae) 

 
Introduction 

The “Chromolaena congesta complex” consists of an informal group of roughly ten            
species – C. ascendens (Sch. Bip.) R.M. King & H. Rob., C. caaguazuensis (Hieron.) R.M.               
King & H. Rob., C. congesta (Hook. & Arn.) R.M. King & H. Rob., C. elliptica (Hook. &                  
Arn.) R.M. King & H. Rob., C. gentianoides (B.L.Rob.) R.M. King & H. Rob., C. hirsuta                
(Hook. & Arn.) R.M. King & H. Rob., C. latisquamulosa (Hieron.) R.M. King & H. Rob., C.                 
rhinanthacea (DC.) R.M. King & H. Rob., C. squarrulosa (Hook. & Arn.) R.M. King & H.                
Rob. and C. xylorhiza (Sch.Bip.) R.M. King & H. Rob. – defined by their morphological               
similarities, their common geographic distributions and habitats of occurrence and their           
conflicting taxonomic treatments by different authors (i.e. Matzenbacher 1979, Cabrera 1996,           
Freire & Ariza Espinar 2014). These species are distributed from northern Argentina and             
Uruguay to the Southeastern region of Brazil. The C. congesta complex was defined by Christ               
& Ritter (2019) during a taxonomic study of Praxelinae in Rio Grande do Sul. 

The main issue regarding the C. congesta complex is the existence of several             
specimens with intermediary morphologies connecting different species. This makes it          
difficult to differentiate between them through the sole usage of a morphological species             
concept. It is also important to note that C. congesta, one of the most common and widely                 
distributed species of this group, seem to lack strong diagnostic characters, as the ones used               
by Hooker & Arnott (1836) to delimit it are very variable. This results in a highly artificial                 
concept of C. congesta and further obscures its differentiation from the other species of the               
complex (Christ & Ritter 2019). Further complications of this scenario include the fact that a               
few species, like C. rhinanthacea and C. elliptica, are rare and probably threatened of              
extinction to some degree (Esteves 2001, Christ & Ritter 2019), and that previous attempts to               
include a few species of the complex in national red lists were based on misidentified               
specimens (Martinelli & Moraes 2013).  

As noted by Vogel Ely et al. (2017) and Thomson et al. (2018), solid species               
delimitations and taxonomic studies are crucial to the conservation of biodiversity. Problems            
involving species delimitation in Chromolaena have already been noted by Barroso (1950),            
who observed that Eupatorium sect. Cylindrocephalum (corresponding nowadays to         
Chromolaena) is probably the most difficult section of Eupatorium regarding the           
identification of its species, mostly due to the notable morphological similarity between them.             
All of this evidences that an integrative approach is essential to better clarify the species               
boundaries in the C. congesta complex. A better taxonomic understanding of these species             
should enable further studies involving them, as well as a better comprehension of their              
conservation statuses.  
 
Objectives 
The main objective of this study is to delimitate the species of the Chromolaena congesta               
group through an integrative approach, including morphometric, phylogenetic and cytogenetic          
analyses. 
 
Materials & Methods 

Fieldwork expeditions: We aim to collect specimens of the complex through most of             
their geographic distribution, including Argentina, Uruguay, and Southeastern and Southern          
Brazil. The itinerary of these expeditions will be based on literature and the revised specimens               
in the visited herbaria.  



Herbaria revisions: Specimens from the main herbaria of the geographic range of the             
species will be revised. These include BHCB, CORD, CTES, FLOR, FUEL, FURB, HAS,             
HBR, HCF, HRCB, HUCS, HUFU, ICN, LP, MBM, MPUC, MVFA, MVJB, MVM, OUPR,             
PACA, R, RB, RBR, SI, SMDB, SP, UEC, UPCB and VIC. Digital collections of BM, E,                
GH, NY, K, P and S will also be accessed. Acronyms according to Thiers (2020, continously                
updated).  

Morphometric analysis: Quantitative and qualitative characters based on by Christ &           
Ritter (2019) will be analyzed in the specimens collected in the field and the herbaria               
specimens. The data will be evaluated through different statistical analyses, such as UPGMA,             
PCoA and DA, depending on the type of data used. The aim of these analyses is to see which                   
specimens will cluster together, if these clusters are in accordance to the species boundaries              
used by Christ & Ritter (2019) and if it is possible to identify useful diagnostic characters for                 
the recognition of the species.  

Phylogenetic analysis: This analysis will be undertaken to test the monophyly of the             
species, of the C. congesta group as a whole and to verify its position in Chromolaena.                
Protocols will be based in recent studies with Asteraceae and Eupatorieae such as Rivera et al.                
(2015) and Pasini et al. (2016). This analysis will count with the infrastructure of the               
Laboratory of Molecular Systematics of UFRGS. 

Cytogenetic analyses: We aim to analyze chromosome number and morphology of           
each species, as well as to use flow cytometry to measure their genomize size and estimate                
their ploidy levels. These analyses will be based on Rodríguez et al. (2014) and Dolezel et al.                 
(2007), respectively. Rodríguez et al. (2014) used classic cytogenetics to differentiate           
between two species of Chromolaena in Colombia, which compelled us to try this approach.              
Cytogenetic analyses will count with the infrastructure of the Laboratory of Plant            
Cytogenetics of UFRGS. 
 
Budget 

This project was approved in the Edital Universal MCTIC/CNPQ Nº 28/2018,           
category B, which granted us with ca. R$ 40.000,00 (ca. US$ 9.200,00). This grant will be                
used to fund the phylogenetic and cytogenetic analyses, as well as most of the fieldwork               
expeditions conducted in Brazil and trips to Brazilian herbaria. However, there is still need of               
financial aid to conduct fieldwork and to visit the herbaria of Argentina and Uruguay. Travel               
to these countries could not be included in the budget of the aforementioned project and is                
critical to the development of the research. 

The budget proposed aims to pay for visits to the herbaria CORD and CTES in               
Argentina during August of 2020. Both herbaria are of great importance to aid in the               
comprehension of the species of this group and will be important sources of data for the                
morphometric analyses. The budget also includes some expenses for fieldwork in Misiones,            
planned to take place in February of 2021. The aim of this expedition will be to collect                 
samples for the phylogenetic and cytogenetic analyses, and Misiones was chosen because this             
is the only Argentinian province were we can find and collect C. caaguazuensis, as well as                
interesting morphotypes of C. squarrulosa and C. elliptica, which need to be included in our               
analyses.  
 
Team 

This project is conducted by Ph.D. Student Anderson Christ and his advisor Professor             
Mara Rejane Ritter. Other contributors are Professor Jimi Naoki Nakajima of UFU            
(co-advisor) and Professors Tatiana Teixeira de Souza-Chies (contributor for the phylogenetic           



analysis) and Eliane Kaltchuck dos Santos (contributor for the cytogenetic analyses), both of             
UFRGS. 
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