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Abstract 
 

Stylosanthes macrocephala was described as a new species in 1977 and has become an economically important pasture 

legume. It has recently been claimed to be conspecific with S. capitata, also an economically important species. This 

paper refutes this synonymization and summarizes morphological descriptions as well as genetic studies and cytological 

evidence indicating that diploid S. macrocephala should be considered a separate species, even being a likely progenitor 

of tetraploid S. capitata. Early confusion with S. bracteata is also discussed. 
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Resumen 
 

Stylosanthes macrocephala, una especie descrita en 1977 que se convirtió en una leguminosa forrajera económicamente 

importante, fue recientemente propuesta como sinónimo de S. capitata, también una especie económicamente 

importante. En el presente trabajo se refuta esta sinonimización y se resumen descripciones morfológicas, estudios 

genéticos y evidencia citológica que indican que S. macrocephala, una especie diploide, debe ser considerada como 

especie separada, siendo además el progenitor materno de S. capitata, una especie alotetraploide. También se discute 

una confusión con S. bracteata en tiempos anteriores. 

 

Palabras clave: Citología, Fabaceae, filogenética, marcadores moleculares, morfología, sinonimia. 

 

The species and germplasm diversity 

 

In the 1970s, the potential of Stylosanthes capitata Vogel 

and Stylosanthes macrocephala M.B. Ferreira & Sousa 

Costa as pasture legumes for the acid, low-fertility soils in 

savanna regions of tropical America was recognized 

(Thomas and Grof 1986). Whereas S. capitata is native to 

Bolivia, Brazil and Venezuela, S. macrocephala is endemic 

to Brazil (Cook et al. 2020). In order to create a genetic 

resources pool for cultivar development by selecting within 

the naturally occurring diversity or for eventual breeding, 

both species were among the main subjects of germplasm 

collecting missions conducted since 1975 in Brazil (Costa 

and Brandão 1982; Coradin and Schultze-Kraft 1990) and, 

for S. capitata, in Venezuela (Calles et al. 2017). 

Consequently, as at 28 May 2020 some 381 and 149 

different accessions of S. capitata and S. macrocephala, 

respectively, are being held in the genebank of Empresa 

Brasileira de Pesquisa Agropecuária (Embrapa) 

(alelobag.cenargen.embrapa.br/AleloConsultas/Passaporte/

especie.do?idg=33), and 345 and 139 accessions, 

respectively, in the genebank of International Center for 

Tropical Agriculture (CIAT) (genebank.ciat.cgiar.org/ 

genebank/fsearchparam2.do). The vast majority of geno- 

types, including those from the EPAMIG (Empresa de 

Pesquisa Agropecuária de Minais Gerais) collection, which 

focussed on the State of Minas Gerais, Brazil, are common 

to both genebanks. S. capitata and S. macrocephala 
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accessions that are in the Australian Pastures Genebank 

(apg.pir.sa.gov.au/gringlobal/search.aspx) and the genebank 

of the International Livestock Research Institute (ILRI) 

(ilri.org/research/facilities/ilri-genebank) are duplicates of 

material received as donations from CIAT, Embrapa or 

EPAMIG. 

Both species belong to the subgeneric section, 

Stylosanthes, whose main distinguishing feature is the 

presence of a floral axis rudiment, in contrast with the 

species in the other section, Astyposanthes, which lack  

an axis rudiment [e.g. S. guianensis (Aubl.) Sw.] 

(Mohlenbrock 1957). 

As a result of agronomic evaluation and animal 

production studies, several commercial cultivars were 

released (Cook et al. 2020), important selection criteria 

being productivity on infertile, acid soils and tolerance  

of anthracnose, a disease caused by the fungus, 

Colletotrichum gloeosporioides: for S. capitata cvv. 

Capica and Alfalfa Criolla in Colombia (1983) and 

Venezuela (1998), respectively; and for S. macrocephala 

cv. Pioneiro in Brazil (1983). The most used cultivar 

currently is ‘Estilosantes Campo Grande’, released in 

2000 in Brazil, a multi-line mixture comprising 80% 

S. capitata and 20% S. macrocephala. 

In addition to the agronomic-diversity evaluations that 

led to the development of the above cultivars, several 

studies using molecular markers have been conducted, 

mainly to assess species relationships and genetic 

diversity within species, aiming at enhancement of 

germplasm management and future breeding programs of 

Stylosanthes species. Unless they are relevant to the topic 

of this paper and are cited in the text, the respective 

references are listed under “Further reading” (see below). 

 

The confusion 

 

Stylosanthes capitata was described by Vogel (1838), and 

S. macrocephala by Ferreira and Costa (1977). Because 

of their potential as forage legumes for poor soils, both 

species have been of interest to pasture scientists since the 

1970s. Prior to the publication of its description, 

S. macrocephala was erroneously referred to as 

S. bracteata (presumably S. bracteata Vogel), e.g. by 

Grof et al. (1979). While there is a similarity in 

                                                      

 

 

 

 

 
1CPI 78478 (= NO 824 = CPAC 139) = CIAT 1281, the accession used by Grof et al. (1979) and released 1983 in Brazil as 

S. macrocephala cv. Pioneiro.  

inflorescence form between these 2 species, Liu et al. 

(1999) stated that, based on the high percentage of DNA 

fragments shared with a formally identified accession of 

S. macrocephala, it was unlikely that the ‘S. bracteata’ 

accession used in their work1 and the S. macrocephala 

belonged to 2 different species. This is supported by the 

fact that S. bracteata is a fire climax savanna species (see 

Figure 1C), and as far as we are aware, it has not been 

possible to grow the plant outside its native habitat. The 

species is morphologically and genetically very closely 

related to S. linearifolia M.B. Ferreira & Sousa Costa 

(Vander Stappen et al. 2002). 

In a recent revision of most of the South American 

species of the genus Stylosanthes, Vanni (2017) claimed 

that Stylosanthes macrocephala be considered a synonym 

of S. capitata. This synonymization has not been accepted 

by the 2 major taxonomic databases, the USDA 

Germplasm Resources Information Network, GRIN 

(npgsweb.ars-grin.gov/gringlobal/taxonomydetail.aspx) 

and The Plant List, TPL (theplantlist.org/), nor by the 

Flora do Brasil (servicos.jbrj.gov.br/flora/search/ 

Stylosanthes_macrocephala), presumably because Vanni 

(2017) did not provide any argument to support the action. 

While it has found entrance in the Plants of the World 

Online (POWO) database of the Royal Botanic Gardens, 

Kew (powo.science.kew.org), the curators of that 

database freely admit that “not all the taxonomic 

decisions contained derive from a peer reviewed, curated, 

authoritative source”. 

The proposed synonymization has the potential to 

create unnecessary confusion among the scientific 

community, because both species are of considerable 

economic importance. We consider that the confusion 

must be cleared and in the following sections we present 

peer-reviewed evidence to support the contention that 

S. macrocephala is a separate species and should not be 

considered a synonym of S. capitata. 

 

Morphology 
 

Comparative morphological descriptions of Stylosanthes 

macrocephala and S. capitata concur in relation to growth 

habit, leaf shape and size and inflorescence characters. 

Table 1 summarizes the most relevant differentiating 
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morphological characters and Figures 1‒5 depict some of the 

differences. Furthermore, on live plants it can be observed 

that the vexillum (standard) of the S. macrocephala flower 

is striated with reddish nectar guides (Alzate-Marin et al. 

2020), whereas in S. capitata there is no striation. The seeds 

of both species can be entirely yellow or entirely black but 

have mostly a yellow testa with mottles or blotches of 

species-specific coloration. 

In Appendix I we provide: for S. capitata the original 

description by Vogel (1838) as well as the description in 

the revision of the genus by Mohlenbrock (1957) and the 

one published by Vanni (2017); and for S. macrocephala 

the original description (in Portuguese) by Ferreira and 

Costa (1977). Recent publications that include 

descriptions of both species are those by Costa (2006), 

Costa et al. (2008) and Queiroz (2009); all are in 

Portuguese language. Whereas the descriptions by Costa 

(2006) are extraordinarily detailed and based on several 

hundreds of specimens, those of Costa et al. (2008) and 

Queiroz (2009) focus on specimens originating from the 

Brazilian State of Mato Grosso do Sul and the Caatinga 

biome, respectively.
 

Table 1.  Summary of main differentiating morphological characters between Stylosanthes macrocephala and S. capitata. 

 

Character Stylosanthes macrocephala Stylosanthes capitata 

Growth habit Generally prostrate to ascendant (up to 60 cm) Generally decumbent, ascendant to erect (up to 

120 cm) and rarely prostrate 

Stems Thinner multiple stems and branches Coarser and fewer stems  

Foliage In adult plants, open (greater internode length) In adult plants, dense (shorter internode length) 

Leaflets Narrow-elliptic-oblong, 5‒8 mm broad, 6‒8-

nerved 

Broad-elliptic, 8‒13 mm broad, 8‒12-nerved 

Inflorescence shape Globose2, apiculate, 14‒18 × 10‒14 mm Oblong, sometimes obovate, or ellipsoid, 

obtuse, 25‒50 × 10‒15 mm  

Inflorescence bracts - color Mostly with reddish, interveinal coloration Rarely with reddish, interveinal coloration 

Inflorescence bracts -  

   shape 

Bidentate with short leaflet mostly not 

extending beyond apices of bract teeth  

Bidentate with ovate-lanceolate leaflet generally 

extending beyond apices of bract teeth  

Inflorescence bracts -  

   venation 

8‒13 pairs of veins 4‒8 pairs of veins 

Seed mottles/blotches Reddish Brown or black 

 

   
Figure 1.  Typical growth habit of (A) Stylosanthes macrocephala, (B) S. capitata and (C) S. bracteata. [Images A and B, 

Photographer: A. Ciprián, ©CIAT; image C, Photographer: R. Schultze-Kraft]. 

 

                                                      

 

 

 

 

 
2The common name of S. macrocephala in the Brazilian Cerrado region, ‘maçazinha’ (= small apple), alludes to the globose shape 

of the inflorescence and its reddish coloration (Costa 2006). 
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Figure 2.  (D) Narrow leaflets and globose inflorescence of Stylosanthes macrocephala (inset: inflorescence with more typically 

rubescent bracts) and (E) broad leaflets and oblong/ellipsoid inflorescences of S. capitata. [Photographer: A. Ciprián, ©CIAT]. 

 

 
 

Figure 3.  (F) Small bract leaflet, interveinal red coloration and red striations on vexillum of Stylosanthes macrocephala and (G) 

large bract leaflet and pure color of flower of S. capitata. [Photographer: A. Ciprián, ©CIAT]. 

 

 

Figure 4.  (H) Inflorescences/seed heads of three different accessions of Stylosanthes macrocephala and (I) S. capitata. 

Accessions in columns, from left to right: (H) CIAT 2279, CIAT 2718 and CIAT 10325 and (I) CIAT 1728, CIAT 11129 and 

CIAT 11628. [Photographer: A. Ciprián]. 

D E 
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Figure 5.  (J) Inflorescence bracts of three different accessions of Stylosanthes macrocephala and (K) S. capitata. Accessions in 

columns, from left to right: (J) CIAT 2279, CIAT 2718 and CIAT 10325 and (K) CIAT 1728, CIAT 11129 and CIAT 11628. 

[Photographer: A. Ciprián]. 

Compatibility 

 

In Brazil, Stylosanthes macrocephala and S. capitata are 

often sympatric (i.e. natural populations can be found 

growing at the same site) but, with one exception in Mato 

Grosso do Sul (J.F.M. Valls pers. comm. January 2020), 

the main Stylosanthes germplasm collectors [L. Coradin 

and G.P. da Silva (Embrapa), N.M.S. Costa (EPAMIG) 

and R. Schultze-Kraft (CIAT)] have not seen any hybrids 

between the two species in natural habitats. Furthermore, 

although intraspecific outcrossing has been reported to be 

relatively frequent in S. capitata (up to 31%; Miles 1983; 

Santos-Garcia et al. 2011), with the exception of 2 isolated 

cases that resulted in sterile inflorescences (Costa 2006),  

no natural hybridization between S. capitata and 

S. macrocephala has been observed over many years of 

plant introduction and germplasm evaluation work with 

several hundred accessions (R. Schultze-Kraft and  

A. Ciprián unpublished), not even in the ‘Estilosantes 

Campo Grande’ mixture of both species, over many years 

and thousands of hectares in the Brazilian Cerrado (A. Pott 

pers. comm. January 2020). This suggests that 

S. macrocephala is a taxon that differs from S. capitata. 

 

Molecular biology, ploidy and phylogeny 

 

In a number of studies with varying marker systems, 

clear differences between the 2 species became evident: 

Barros et al. (2005) and Chiari et al. (2010) using random 

amplification of polymorphic DNA (RAPD); Santos 

(2014) using inter-simple sequence repeat; and Alzate-

Marin et al. (2020) using inter-simple sequence repeat/ 

simple sequence repeat (ISSR/SSR). 

Whereas S. macrocephala is a diploid (2n = 20) species 

(Battistin and Martins 1987), S. capitata is an allotetraploid 

(2n = 40) (Stace and Cameron 1984). The latter authors 

proposed a model for how tetraploid Styposanthes species 

would have been formed. Gillies and Abbott (1996), using 

chloroplast DNA restriction fragment length variation, 

identified S. macrocephala as the maternal progenitor of 

S. capitata. This was corroborated by Vander Stappen et al. 

(1999) using chloroplast DNA sequence variation and by 

Vander Stappen et al. (2002) based on the internal 

transcribed spacer region (ITS) of nuclear ribosomal DNA 

analysis. In accordance with the evolutionary model put 

forward by Stace and Cameron (1984), Liu et al. (1999) 

proposed S. macrocephala and S. pilosa M.B. Ferreira & 

Sousa Costa as the putative diploid donor species of  

S. capitata from their work based on restriction fragment 

length polymorphisms (RFLP) and sequence-tagged-sites 

(STS) analyses. 

 

Conclusion 

 

In his revision of South American Stylosanthes species, 

Vanni (2017) did not provide any argument or evidence 

as to why S. macrocephala should be considered a 

synonym of S. capitata. He limits his synonymization 

proposal to merely indicating “syn. nov.” (p. 557). While 

we, as practitioners, by no means wish to question the 

authority of a botanical journal to publish revisions that 

have passed their respective peer review process, we 

J K 
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contend that formulating synonymization proposals 

without providing arguments is a questionable procedure 

which, because of the confusion they are likely to create, 

should be avoided. 

In this paper we have advanced a summary of 

morphological, biochemical, caryological and phylo- 

genetic evidence indicating that S. macrocephala is a 

valid species which should be maintained separately from 

S. capitata. Consequently, the synonymization imposed 

by Vanni (2017) must be refuted. 
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Appendix I 

Descriptions of Stylosanthes capitata and S. macrocephala 

 S. capitata (Vogel 1838; p. 70) 
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 S. capitata (Mohlenbrock 1957; p. 308‒309) 
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 S. capitata (Vanni 2017; p. 557‒558) 
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 S. macrocephala (Ferreira and Costa 1977; p. 87‒88) 
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