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Abstract

Stylosanthemacrocephalavas described as a new species in 1977 and has become an economically important pastur
legume. It has recently been claimed to be conspecific Svithpitata also an economically important speciesisTh
paper refutes this synonymization and summarizes morphological descriptions as well as genetic studies and cytologi
evidence indicating that diplof8l. macrocephalahould be consideremiseparate species, even being a likely progenitor

of tetraploidS.capitata Early confusion witls. bracteatais also discussed
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Resumen

Stylosanthemacrocephalauna especidescritaen 1977 que se convirtié en una leguminosa forrajera econémicamente
importante, fue recientemente propuesta como sin6nimd.dapitata, también una especieconémicamente
importante. En el presente trabajo se refuta sisianimizacion y se resumen descripciones morfolégicas, estudios
genéticos y evidencia citoldgica que indican @umacrocephalauna especie diploide, debe ser considerada como
especie separada, siendo ademas el progenitor mateBigagetatg una espcie alotetraploide. También se discute
una confusion coB.bracteataen tiempos anteriores

Palabras clave Citologia, Fabaceae, filogenética, marcadores moleculares, morfologia, sinonimia

The species and germplasm diversit for S.capitatg in Venezuela Qalles et al. 2017
Consequently, as at 28 May 2020 some 381 and 149
In the 1970s, the potential &tylosanthesapitataVVogel different accessions ob.capitata and S.macrocephala
and StylosanthemacrocephalaM.B. Ferreira & Sousa respectively, are being held in the genebank of Empresa
Costa as pasture legumes for the acid;flenility soils in Brasileira de Pesquisa Agropecuaria (Embrapa)
savanna regions of tropical America was recognizedalelobag.cenargen.embrapa.br/AleloConsultas/Passaporte/
(Thomas and Grof 1936WhereasS.capitatais native to  especie.do?idg=33 and 345 and 139 accessions,
Bolivia, Brazil andvenezuelaS.macrocephalas endemic  respectively, in the genebank of International Center fo
to Brazil Cook et al. 202D In order tocreate a genetic Tropical Agriculture (CIAT) ¢enebank.ciat.cgiar.org/
resources pool for cultivar developmémgtselecting within - genebank/fsearchparam2ddhe vast majority of gero
the naturally occurring diversity or for eventual breeding,types, including those from the EPAMIG (Empresa de
both spe@s were among the main subjects of germplasnPesquisagropecuéria de Minais Gerais) collection, which
collecting missions conducted since 1975 in Bra2dgta  focussed on the State of Minas Gerais, Brazil, are common
and Branddo 198Zoradin and Schultz€raft 1990 and, to both genebanksS.capitata and S.macrocephala
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accessions that are in the Australian Pastures Genebaiiflorescence fornbetween thes@ species, Liuet al.
(apg.pir.sa.gov.au/gringlobal/search.gsmd the genebank (1999 stated that, based on the high percentage of DNA
of the International Livestock Research Institute (ILRI) fragments shared with a formally identified accession of

(ilri.org/research/facilities/ilFgenebank are duplicates of S.macrocephala it was u nS.brakteatddy t h
material received as donations from CIAT, Embrapa oraccession used in their wdrind theS.macrocephala
EPAMIG. belonged to 2 different species. This is supported by the

Both species belong to the subgeneric sectionfact thatS.bracteatais a fire climax savanna species (see
Styosanthes whose main distinguishing feature is the Figure 1C), and as far as we are aware, it has not bee
presence of a floral axis rudiment, in contrast with thepossible to grow the plant outside its native habitat. The
species in the o#r section,Astypsantheswhich lack  species is morphologically and genetically very closely
an axis rudiment [e.g.S.guianensis (Aubl.) Sw.] related toS.linearifolia M.B. Ferreira & Sousa Costa
(Mohlenbrock195%). (Vander Stappen et al. 2002

As a result of agronomic evaluation and animal In a recent revision ofmost of the South American
production studies, several commercial cultivars werespecies of the gen@&ylosanthesvanni 017 claimed
released Cook etal. 2020, important selection criteria thatStylosanthes macrocephdia considered a synonym
being productivity on infertile, acid soils and tolerance of S.capitata.This synonymization has not been accepted
of anthracnose, a disease caused by the funguby the 2 major taxonomic ddtases, the USDA
Colletotrichum gloeosporioides for S.capitata cvv. Germplasm Resources Information Network, GRIN
Capica and Alfalfa Criollain Colombia (1983) and (npgsweb.argrin.gov/gringlobal/taxonomydetail.agpx
Venezuela (1998), respectively; and 8aimacrocephala and The Plant List, TPLtl{eplantlist.org), nor by the
cv. Pioneiro in Brazil (1983). The most used cultivar Flora do Brasil gervicos.jbrj.gov.br/flora/search/

currently is OGEstil osant eglosahthan pnacrocephplprasiemably becagaide &ansi e d
2000 in Brazil, a multline mixture comprising 80% (2017 did not provide any argument to support the action.
S.capitataand20%S.macrocephala While it has found entrance in the Plants of the World

In addition to the agronomidiversity evaluations that Online (POWO) database of the Royal Botanic Gardens,
led to the development of the above cultivars, severaKew (powo.scienc&ew.org, the curators of that
studies using molecular markers have been conducted, at abas e freely admi t t hat
mainly to assess species relationships and genetidecisions contained derive from a peer reviewadated,
diversity within speies, aiming at enhancement of aut horitative sourceo.
germplasm management and future breeding programs of The proposed synonymization has the potential to
StylosanthespeciesUnless they are relevant to the topic create unnecessary confusion among the sfigent
of this paper and are cited in the text, the respectiveommunity, because both species are of considerable

references are | isted U.ndecononid-importahce.rWercensidtr thag the qordfusien b
must be cleared and in the following sections we present
The confusion peerreviewed evidence to support the contention that

S.macrocephalds a separate spesi@and should not be
Stylosanthes capitataas described by Vogel (1838), and considered a synonym 8f capitata
S.macrocephalaby Ferreira and Costd 977). Because
of their potential as forage legumes for poor soils, botiMorphology
species have been of interest tetpee scientists since the
1970s. Prior to the publication of its description, Comparative morphological descriptions $fylosanthes
S.macrocephala was erroneously referred to as macrocephalandsS.capitataconcur in relation to growth
S.bracteata (presumablyS.bracteata Vogel), e.g. by habit, leaf shape and size and inflorescence characters.
Grof et al. (979. While there is a similarityin Tablel summaries the most relevant differentiating

ICPI 78478(= NO 824 = CPAC 13P= CIAT 1281, the accessiomisedby Grof et al. {979 and released 1983 in Brazil as
S.macrocephalayv. Pioneiro
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mor phol ogical charact er s anedpublishay by VarsmR017); &nd brS.macootephsla me
differences. Furthermore, on live plants it can be observethe original description (in Portuguese) by Ferreira and
that the vexillum (standard) of tt&2macrocephaldlower Costa (977. Recent publications that include
is striated with reddish nectar guidédzate-Marin et al.  descriptions of both species atwse by Costa2006),
2020, whereas irs.capitatathere is no striation. The seeds Costa et al. 2008 and Queiroz Z009; all are in
of both species can be entirely yellow or entirely black butPortuguese language. Whereas the descriptions by Costa
have mostly a yellow testaith mottles or blotches of (2006) are extraordinarily detailed and based on several
speciesspecific coloration. hundreds of specimens, those of Costa e2808 and

In Appendix Iwe provide: forS.capitatathe original  Queiroz 2009 focus on specimens originating from the
description by Vogel1838 as well as the description in Brazilian State of Mato Grosso Sul and the Caatinga
the revision of the genus by Mohlenbrod®%7 and tte biome, respectively

Table 1. Summary of main differentiating morphological characters bet@tgnsanthes macrocephaadsS. capitata

Character Stylosanthes macrocephala Stylosanthes capitata
Growth habit Generallyprostrate to ascendant (up to 60 cr Generally decumbent, ascendant to erect (up
120 cm) and rarely prostrate
Stems Thinner multiple stems and branches Coarser and fewer stems
Foliage In adult plants, open (greater internode leng In adult plantsdense (shorter internode length
Leaflets Narrowellipticco bl ong, 5 8 -m Broade!l | i ptic, 8 n8rvethm
nerved
Inflorescence shape Globos€, apicul at e, 14 Oblong, sometimes obovate, or ellipsoid,
obtuse, 25 50 I 10 1!
Inflorescence bractscolor Mostly with reddish, interveinal coloration  Rarely with reddish, interveinal coloration
Inflorescence bracts Bidentate with short leaflet mostlynh Bidentate with ovatéanceolate leaflet generall
shape extending beyond apices of bract teeth extending beyond apices of bract teeth
Inflorescence bracts 8 13 pairs of veins 4 8 pairs of veins
venation
Seed mottles/blotches Reddish Brown or black

/| ‘m’ﬁ L2 By . APS
A) Stylosanthes macrocephaléB) S.c
Photographer: A. Ciprian, ©CIAT; image C, Photographer: R. Schyita].

°The common name &.macrocephalda n t he Brazilian Ceker(radsomalelgiaompl e)ma -alzli un
of the inflorescence and its reddish coloration (Costa 2006).
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Figure 3. (F) Small bract leaflet, interveinal red coloration and red striations on vexillBtytafsanthes macrocephaad(G)
large bract leaflet and pure color of flowerStapitata [Photographer: A. Ciprian, ©CIAT].

| |
Figure 4. (H) Inflorescences/seed heads bfee different accessions &tylosanthes macrocephatnd () S.capitata
Accessions in columns, from left to right: (H) CI&ZR79, CIAT 2718 and CIAT 1032and(l) CIAT 1728, CIAT 11129 anc
CIAT 11628.[PhotographerA. Ciprian].
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IIIIIIIIIIIIIIIIIII.IIIIIII EEEEEEEEENEERESR
Figure 5. (J) Inflorescence bracts dfrtee different accessions Sfylosanthemacrocephalaand K) S. capitata Accessions in
columns, from left to right: (J) CIAR279, CIAT 2718 and CIAT 1032&8nd(K) CIAT 1728, CIAT 11129 and CIAT 1162¢
[Photographer: A. Ciprian].

Compatibility Marin et al. 2020 using ntersimple sequence repeat/
simple sequence repeat (ISSR/SSR).
In Brazil, Stylosanthes macrocephadad S.capitataare WhereasS. macrocephals a diploid (2 = 20) species

often sympatric (i.e. natural populations can be foundBattistin and Martins 1987S. capitatais an allotetraplal
growing at the same site) butith one exception in Mato (2n = 40) Stace and Cameron 1984 he latter authors
Grosso do Sul (J.F.Malls pers. comm. January 2020), proposed a model for how tetrapldityposanthespecies

the mainStylosanthegermplasm collectors [L. Coradin would have been formed. Gillies and Abbd®96, using

and G.P. da Silva (Embrapa), N.M.S. Costa (EPAMIG)chloroplast DNA restriction fragment length variation,

and R. Schultz&raft (CIAT)] have not seen any hybrids identified S.macrocephalaas the maternal progenitor of
between théwo species in natural habitatsurthermore,  S.capitata.This was corroborated by Vander Stappen et al.
although intraspecific outcrossing has been reported to bE999 using chloroplast DNA sequence variation and by
relatively frequent irS.capitata(up to 31%;Miles 1983 Vander Stappenet al. 009 based on the internal
SantosGarcia et al. 2001 with the exception of 2 isolated transcribed spacer region (ITS) of nuclear ribosomal DNA
cases that resulted in sterile inflorescen€&ssta 2008) analysis. In accordance with the evolutionary model put
no natural hybridization betweerS.capitata and  forward by Stace and Cameroi®89, Liu et 4. (1999
S.macrocephalahas been observed over many years ofproposedS.macrocephalaand S. pilosaM.B. Ferreira &

plant introduction and germplasevaluation work with  Sousa Costa as the putative diploid donor species of
several hundred accessions (R. Schiftadt and  S. capitatafrom their workbased on restriction fragment

A. Cipri8&8n wunpubli shed) , Ilengthtpolymorphisms (RFLP) arfd esequétipgetsites 0 s a |
Campo Granded6 mi xture of (50)dnalysepeci es, over many yea
and thousands of hectares in the Brazilian Cerrado (A. Pott

pers. comm. Jwary 2020). This suggests that Conclusion

S.macrocephalas a taxon that differs fror8.capitata

In his revision of South AmericaBtylosanthespecies,
Molecular biology, ploidy and phylogeny Vanni (2017 did not provide any argument or evidence

as to why S.macrocephalashould be considered a

In a number of studies with varying marker systems,synonym of S.capitata. He limits Hs synonymization

clear differences between the 2 species became evidermi:r oposal t o megnrmedMy (mdiTRT)
Barros et al.Z009 and Chiari et al.4010 using random  we, as practitioners, by no means wish to question the
amplification of polymorphic DNA (RAPI) Santos authority of a botanical journal to publish revisions that
(2019 using ntersimple sequence repeand Alzate have passed their respective peer review process, we
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contend that formulating synonymization proposals Costa LC da; Sartori ALB; Pott A. 2008. Estudo taxondmico de
without providing arguments is a questionable procedure Stylosanthefeguminosaé Papilionoideaé Dalbergieae)

which, because of the confusion they are jikel create, em Mato Grosso do Sul, BrasRodriguésia: 547 57 2.
should be avoided. doi: 10.1590/2175860200859310

In this paper we have advanced a summary oiCosta NMS. 2006. Revisdo do gén&tylosantheSw. Ph.D.

morpholoaical biochemical. carvologicand phvie Thesis. Universidade Técnica de Lisboa, Instituto Superior
P gical, ' yolog pny de Agronomia, Lisbon, Portugal.

genetic evidence indicating th& macrocephalais a  costa NMS; Ferreira MB. 1982. O génerStylosanthesio
valid species which should be malntalneq sgpargtely from  Estado de Minas Gerais. Empresa de Pesquisa Agropecuaria
S.capitata Consequently, the synonymization imposed de Minas Gerais (EPAMIG), Belo Horizonte, MG, Brazil.

by Vanni 2017 must be refuted. Ferreira MB; Costa NMS. 1977. Novas espécies do género
Stylosanthespara Minas Gerais. In: Anais, XXVIII
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Appendix |
Descriptions ofStylosanthes capitat@ndS. macrocephala

1 S. capitata(Vogel 1838 p. 70)

70 fER L

tam, Alae brevi-stipitatae, subsemi-obovatae, basi intus den-
tatae, Carina bipes petalis angustis falcato - curvatis dorso
connatis apice obtusis, Leg, plernmque biartienlatum; arti-
culi antice recti, dorso convexi, inferior pilis densis hirsoto-
sericeus bracteolas aequans, superior multo minus pilosus
uervis primariis prominentibus reticulatus, rodimentum stipi-
tiforme superans.

Hbt.  In Brasil. merid.; Sellow leg. in Serra da Moeda;
Luschnath ad Bahia,

14. S. capitata n. caule adscendente (?) villoso - pu-
hescente, stipulis subhispidis, foliolis oblongis mucronatis pi-
loso - pubescentibus hispido - ciliatis, floribus capitato - glome-
ratis, bracteis tenni- memhranaceis subliispidis piloso - ciliatis,

Yidi specimen unum incompletum; ab omnibus speecichus ©
excepta  sequente differt Dbracteis tenni - membranaceis quam
stipulae latioribus magis oblongis lamina foliosa brevissima
instructis, Capitula plura appropinquata; plerumgue folinm
e quarnm axilla capitolum sessile oritur bractea apparet a fo-
liis caulinis non diversum nisi lamina unica foliosa instru-
ctum, Bracteae reliquae plerumque rubicundo fucatae, tantum
inferiores adhue lamina foliosa angustissima instrnctae, Bra-
cteolae 2 scarioso - membranaceae, longe ciliatae, 114, lg.,
radimento stipitiformi patenti - piloso multo minores, Pili in-
florescentine molles sunt elongati subfusei,

Hit, In Brasil.; Sellow leg. inter Victoria gt Balia.

15. 8. bracteata n. villoso - pulicscens, caulibus erectis,
foliolis angustissimo - ellipticis Jonge acutis, petiolo brevissi-
mo, capitulis peduonenlatis, bracteis amplis late ovatis tenwi-
membranaceis, legumine eristato - uncinato molli -sericeo, '

Habita a ceteris param dehiseit,  Hadix erassa, multi- |
ceps; caules multiy, vix spithamei, suffrutescentes, tennes,
plerumqne simplices, erecti, pilis villosis mollibus teeti, Sti= |
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1 S. capitata(Mohlenbrock 1957 p. 308 309)

Section I. STYLOSANTHES
Section STYPOSANTHES Vog. in Linnaea 12:68. 1838. (T: S. bhamata (L.) Taub.)

Each flower, or at least the lower, subtended by an axis rudiment; inner bracte-
oles 2.

Styposanthbes hamata (L.) Taub., as type of the genus, automatically becomes
the type of § STYLOSANTHES.

1. STYLOSANTHES CAPITATA Vog. in Linnaea 12:70. 1838, ex char.

Stems erect, branched, to 1 m. tall, subligneous near the base, decumbent or
ascending, densely and shortly white-hairy and also with some scattered bristles, the
pubescence generally more dense below each node. Leaflets oblong to elliptic, to
30 mm. long and 15 mm. broad, usually about 15 mm. long and 5 mm. broad,
acute and mucronulate at the apex, densely villous on both surfaces, with 7-9
pairs of conspicuous veins; petioles 3—6 mm. long, densely villous, the rhachis
1.0-3.5 mm. long; sheath of the stipules 7-9 mm. long, densely villous, longer
than the subulate teeth, several-nerved. Spikes thick, capituliform, about two-
thirds as broad as high, to 35 mm. long, many-flowered, on peduncles usually 5-7

cm. long, occasionally 2-3 cm. long; bracts with a single very reduced leaflet;
sheath often purplish, 8—12 mm. broad, conspicuously 11- to 17-nerved, copiously
soft-pubescent; outer bracteole 1, to 3 mm. long, ciliate; axis rudiment 5-7 mm.
long in fruit, very long-ciliate; inner bracteoles 2, 2.0-2.5 mm. long and much
narrower than the outer, densely ciliate at the apex. Calyx tube 4-6 mm. long,
the mostly acute and sparsely ciliate lobes about 2.5 mm. long. Standard obovate,
5-7 mm. long; wings obovate, 4—5 mm. long, auriculate at the base; keel petals
3—4 mm. long, falcate and auriculate. Loment to 2.5 mm. broad, reticulate-
nerved; both articulations usually fertile (either sometimes abortive), the upper
about 3.5 mm. long and glabrous, the lower somewhat shorter and glabrous or
sparsely pubescent; beak uncinate, about 1 mm. long, glabrous or with very few
short stiff hairs on the inner face.

Taubert in his diagnosis of S. capitata states that the legume is uni-articulate,
the lower joint being abortive. However, specimens of this species may bear two
fertile articulations. The original description of S. capitata which contains no
mention of the fruit apparently is based on an incomplete specimen, for Vogel
comments: “Vidi specimen unum incompletum?”.

All species of Stylosanthes except S. capitata, S. bracteata, and S. angustifolia
possess 1-3 leaflets between the teeth of the bracteal sheaths. In these three, a
small laminal extension of the midvein of the sheath usually is all that is present.

Specimens from Venezuela and the Piaui state of Brazil are more coarse and
have the general vegetative appearance of S. scabra. The nature of the inflores-
cence and loment clearly distinguishes S. capitata from S. scabra.

Grows in fields, forests, or waste ground and is known only from Brazil and
Venezuela. It grows at altitudes of about 1000 meters. Vogel does not specifi-
cally cite any specimens but merely states that S. capitata has been collected in
Brazil by Sellow between Victoria and Bahia (fig. 3).
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1 S.capitata(Vanni 2017 p. 557 558)

Tropical GrasslandBorrajes Tropicales (ISSN: 2348575)



http://www.tropicalgrasslands.info/

