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Simple Summary: This study represents the most comprehensive phylogenetic reconstruction of
the plant subtribe Ditaxinae and related taxa within Acalyphoideae (Euphorbiaceae). The taxonomy
of this group, mainly based in morphology, has long been controversial. Here, we present a new
taxonomic classification at the genus and tribe ranks using a solid phylogenetic framework. We also
provide key morphological synapomorphies supporting the main recovered clades.

Abstract: The subtribe Ditaxinae in the plant family Euphorbiaceae is composed of five genera
(Argythamnia, Caperonia, Chiropetalum, Ditaxis and Philyra) and approximately 120 species of perennial
herbs (rarely annual) to treelets. The subtribe is distributed throughout the Americas, with the
exception of Caperonia, which also occurs in tropical Africa and Madagascar. Under the current
classification, Ditaxinae includes genera with a questionable morphology-based taxonomy, especially
Argythamnia, Chiropetalum and Ditaxis. Moreover, phylogenetic relationships among genera are largely
unexplored, with previous works sampling <10% of taxa, showing Ditaxinae as paraphyletic. In this
study, we inferred the phylogenetic relationships within Ditaxinae and related taxa using a dataset
of nuclear (ETS, ITS) and plastid (petD, trnLF, trnTL) DNA sequences and a wide taxon sampling
(60%). We confirmed the paraphyly of Ditaxinae and Ditaxis, both with high support. Following
our phylogenetic results, we combined Ditaxis in Argythamnia and upgraded Ditaxinae to the tribe
level (Ditaxeae). We also established and described the tribe Caperonieae based on Caperonia, and
transferred Philyra to the tribe Adelieae, along with Adelia, Garciadelia, Lasiocroton and Leucocroton.
Finally, we discuss the main morphological synapomorphies for the genera and tribes and provide a
taxonomic treatment, including all species recognized under each genus.

Keywords: Adelieae; Argythamnia; Caperonia; Caperonieae; Chiropetalum; Ditaxeae; Ditaxis;
phylogenetics; Philyra

1. Introduction

The systematics of Euphorbiaceae Juss. have undergone substantial changes in the last
two decades stemming from studies in molecular systematics. The family is currently clas-
sified into four subfamilies (Acalyphoideae Beilschmied, Cheilosoideae K.Wurdack & Petra
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Abstract Croton palustris (= Caperonia palustris) and Croton castaneifolius (= Caperonia castaneifolia) were published by
Linnaeus in the first edition of Species plantarum. Both names remain untypified at present. While syntypes are extant for
C. palustris there is no known original material for C. castaneifolius. Here, a lectotype is selected for C. palustris and a neotype is

selected for C. castaneifolius.

Keywords Acalyphoideae; Caperonieae; nomenclature; systematics; taxonomy

H INTRODUCTION

Caperonia A.St.-Hil. is a monophyletic genus of Euphor-
biaceae Juss., with species naturally occurring in tropical and
subtropical regions of Africa (including Madagascar) and the
New World (Central, North and South America, and the
Caribbean), where it is always associated with flooded or ex-
tremely humid environments (Webster, 2014; Kilkamp
& al., 2023; POWO, 2023). Currently, Caperonia is placed
in the monogeneric tribe Caperonieae J.Kiillkamp & Riina
(Kiilkamp & al., 2023). Globally, 36 species are accepted
(Webster, 2014; Kiilkamp & al., 2023; WFO, 2023). The most
widely distributed and taxonomically complex species in the
genus are C. palustris (L.) A.St.-Hil. and C. castaneifolia
(L.) A.St.-Hil. (see, e.g., Kiilkamp & al., 2023 and WFO,
2023), both having Linnaean basionyms that remain untypi-
fied (Jarvis, 2007). Both C. palustris and C. castaneifolia
have wide intraspecific morphological variation and many
names have been introduced for these species (Kiilkamp,
2023; WFO, 2023). The Linnaean basionyms of the names
of these widespread and taxonomically complex taxa are
typified here.

B MATERIALS AND METHODS

Pertinent literature (protologues and pre-Linnaean works
included) was examined for Croton palustris and C. casta-
neifolius: Linnaeus (1753), as well as Tournefort (1700),

Plumier (1703), Martyn (1728) and Royen (1740). Jarvis
(2007) was also extensively analyzed to provide information
on the typification of Linnaean names. We consulted the col-
lections available online and contacted curators of the herbaria
BM, G, L, LINN, P, S, UPS, and WAG. Articles cited in the
text follow the International Code of Nomenclature for algae,

fungi, and plants (hereafter as ICN; Turland & al., 2018).

B RESULTS

Typification of Croton palustris. — The protologue of
Croton palustris (described as ‘palustre’) (Linnaeus, 1753:
1004) consists of a short diagnosis (“CROTON foliis ovato-
lanceolatis plicatis serratis scabris”). Linnaeus (1753: 1004)
cites “Hort. cliff. 4457, referring to Linnaeus (1738: 445),
and “Roy. lugdb. 2017, referring to Royen (1740: 201). The
polynomial “Ricinoides palustre, foliis oblongis serratis,
fructu hispido” (from Martyn, 1728: 38, as “Mart. cent. 38.
t. 38”) was also listed. Finally, the provenance (“Habitat in
Vera Cruce, locis paludosis’) was provided.

The reference by Linnaeus (1753: 1004) to “Hort. cliff”
relates to the herbarium of George Clifford, which is located
at BM (Jarvis, 2007). Clifford’s private collection was pur-
chased by Joseph Banks in 1792, and was later incorporated
into BM (Stafleu & Cowan, 1983). Linnaeus had access to
Clifford’s private collection at Heemstede (Netherlands) from
1736 to 1738 (Jarvis, 2007) and on that visit he probably ac-
quired duplicates. We located two specimens, one at LINN
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ABSTRACT

As part of the systematic study of the tribes Ditaxeae and Adelieae (Acalyphoideae-Euphorbiaceae), here we compile and
present a taxonomic synopsis for the South American taxa of Argythamnia, Chiropetalum, and Philyra. We recognize 22
species for Argythamnia, including one herein described as a new species, 20 species and one variety for Chiropetalum,
and a single species for Philyra. We also designate 22 lectotypes, a new synonymization and a status novum, in addition
to keys for each genus, distribution maps for all taxa, analysis of collection density in South America for each genus, and

taxonomic and ecological comments for all taxa.

Keywords: Acalyphoideae, Adelieae, Ditaxis, Ditaxineae, nomenclatural novelties, taxonomy.

Introduction

Euphorbiaceae are distributed worldwide and are
one of the largest families of Angiosperms (APG IV
2016), circumscribed with four subfamilies, 218 genera
and approximately 6300 species (Radcliffe-Smith 2001;
Webster 2014; APG IV 2016). The pantropical subfamily
Acalyphoideae Beilschm. is composed of 99 genera and
1865 species (APG IV 2016). In the classification proposed
by Webster (1994; 2014) and Radcliffe-Smith (2001), the
Acalyphoideae genera Argythamnia P.Browne, Caperonia
A.St.-Hil., Chiropetalum A.Juss., Ditaxis Vahl ex A.Juss., and

Philyra Klotzsch were circumscribed in the subtribe Ditaxinae
Griseb. In the recent phylogenetic study of Killkamp et al.
(2023a), Ditaxinae and Ditaxis proved to be paraphyletic,
so Ditaxis was synonymized under Argythamnia, and the
subtribe was elevated to the rank of tribe (Ditaxeae) with
only two genera, Argythamnia and Chiropetalum. Because
Philyra emerged as sister to the tribe Adelieae, it was treated
in Adelieae as proposed by Jestrow et al. (2008; 2010).
Caperonia emerged as the sister clade to the Ditaxeae and
Adelieae tribes, so it was circumscribed in the monogeneric
tribe Caperoniieae (Kiillkamp et al. 2023a). Even in the
new circumscription, some genera are morphologically
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Abstract

Caperonia (Acalyphoideae, Euphorbiaceae) is a monophyletic genus with 36 species naturally distributed in Latin America,
Africa, and Madagascar. Its greatest diversity occurs in South America, where 28 species are found. Caperonia species are
herbs or subshrubs that occur exclusively in open marshy environments. Here, we describe Caperonia itapevae, a new en-
dangered species known from a single record from South Brazil, based on extensive morphological study and phylogenetic
data.

Key words: Caperonieae, conservation status, conservation unit, Parque Estadual do Itapeva, phylogeny, systematics

Introduction

Caperonia Saint-Hilaire (1825: 244) was described based on two names that were first assigned to Croton Linnaeus
(1753: 1004) (Croton castaneifolius Linnaeus 1753: 1004 and Croton palustris Linnaeus 1753: 1004). After Saint-
Hilaire’s (1825) study, Caperonia had no major changes in generic rank, with most of the extensive taxonomic
treatments dating back to more than a century ago (Saint-Hilaire 1825, Klotzsch 1841, Miiller 1865, 1866, 1874, Pax
& Hoffmann 1912). In this latest study, two sections were proposed within the genus, C. sect. Eucaperonia, nom.
inval. (autonym section), with 19 non-prickly species of annual herbs from the Americas, Africa, and Madagascar, and
C. sect. Aculeolatae Pax & Hoffmann (1912: 41), with 14 prickly species of perennial subshrubs endemic to South
America. Recent phylogenetic studies by Kiilkamp et al. (2023) demonstrated that Caperonia is monophyletic, and
that the two sections are polyphyletic. However, only 27% of the species were sampled. According to Kiilkamp et
al. (2023), the first lineages of Caperonia to diverge have prickles and as the species evolved, some lineages lost the
prickles while others retained them.

Caperonia species are monoecious or dioecious herbs or subshrubs, with hollow stems, indumentum of simple
and glandular trichomes, and prickles in some of the species. Stipules are present, petioles present to absent, the
leaves are alternate, penninerved or palmatinerved, with craspedodromous secondary veins and serrate margins.
The inflorescences are racemiform thyrses, uni- or bisexual with 1-flowered bracts, and dichlamydeous flowers.
The staminate flowers have articulated pedicels, the petals are homomorphic or heteromorphic, basally adnate to
the staminal column, without nectaries, with 8—10 stamens in two whorls, and the column apex is entire or lobed.
Pistillate flowers are proximal, subsessile, calyx lobes 5—6, homomorphic or heteromorphic, persistent in fruit, petals
homomorphic, developed or reduced, deciduous, also without nectaries, ovary 3-locular and muricate, style is united
at the base and multifid apically. The fruits are capsular, verrucose, with persistent columella, one seed per locule, the
seeds are globose, foveolate, without caruncle (Radcliffe-Smith 2001, Webster 2014).
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A importancia do Parque Nacional da Tijuca, Rio de Janeiro, para a
conservacao de Euphorbiaceae no Brasil
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Resumo: A flora do Brasil ¢ a mais rica do mundo, sendo que Euphorbiaceae estd entre as dez familias mais diversas. Para o
conhecimento desta expressiva diversidade, as colecdes de herbérios sdo os principais repositorios que detém esta
informagéo, enquanto a conservacio da flora esté diretamente relacionada a protecio das espécies in situ, e as unidades
de conservagdo desempenham este papel de forma efetiva. Com base em coletas de campo e estudo das colecdes
herborizadas, foi realizado o levantamento dos taxons de Euphorbiaceae ocorrentes no Parque Nacional da Tijuca,
situado na regido metropolitana da cidade do Rio de Janeiro, Rio de Janeiro, Brasil. Neste estudo, registramos para
o Parque Nacional da Tijuca o segundo maior nimero de taxons de Euphorbiaceae ja documentado em unidades de
conservacio brasileiras, onde foram registrados 385 espécimes, que representam 54 espécies e 28 géneros da familia.
Além disso, os tdxons documentados no Parque Nacional da Tijuca representam 42% dos géneros de Euphorbiaceae
que ocorrem no Brasil e 74% dos géneros que ocorrem no estado do Rio de Janeiro. Das espécies registradas no Parque
Nacional da Tijuca, 52% sao endémicas do Brasil, 40% sao endémicas da Mata Atlantica e 4% sao endémicas do estado.

Palavras-chave: Floristica. Mata Atlantica. Taxonomia. Unidades de conservacao.

Abstract: The Brazilian flora is the richest in the world, where Euphorbiaceae are among the 10 most representative families. For
the knowledge about this expressive diversity, the herbaria collections are the main repositories that hold information.
The conservation of flora is directly related to the protection of species in situ, and the Conservation Units play this role
effectively. Based on field collections and the study of herborized collections, the number of taxa referring to Euphorbiaceae
with occurrence in Tijuca National Park (PNT), located in the metropolitan region of the city of Rio de Janeiro, was
catalogued. In this study, we registered in Tijuca National Park the second largest number of Euphorbiaceae taxa ever
documented in Brazilian conservation units. 385 collections were registered, representing 54 species and 28 genera of
the family. Furthermore, the taxa documented in PNT represent 42% of the Euphorbiaceae genera that occur in Brazil
and 74% of the genera that occur in the state of Rio de Janeiro. Of the species registered in the PNT, 52% are endemic
to Brazil, 40% endemic to the Atlantic Forest, and 4% are endemic to the state of Rio de Janeiro.

Keywords: Floristics. Atlantic Forest. Taxonomy. Conservation Unit.
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Abstract

Joannesia is a genus of Euphorbiaceae composed of two endemics species to Brazil, one occurring in the Amazonia and
another mainly on the Atlantic Forest. The genus was formally described by Frei Jos¢ Mariano da Conceig¢ao Vellozo in
1798 but this taxon had been already mentioned by Willem Pies and Georg Marcgrave in 1648 under a different name. The
genus has been greatly altered throughout the history due to other names described and adopted by subsequent researchers.
Herbarium collections and scientific bibliography were consulted. Specimens collected during field expeditions were
deposited in the RB herbarium. A taxonomic review for the species of Joannesia is presented, along with an identification
key with reproductive and vegetative characters, updated geographic distribution for each species, as well as typifications
according to the ICN and notes on the species.

Keywords: Anda, Andicus, lectotype, Marcgrave, Piso

Introduction

Joannesia Vellozo (1798: 199; Euphorbiaceae) is composed of two endemic species from Brazil, with distribution in
the forest formations of the Atlantic and Amazon Rainforest biomes (IBGE 2004, Kiilkamp 2019). The genus belongs
to the subfamily Crotonoideae and is phylogenetically positioned as sister to Jatropha L. (1753: 1006), which has
a distribution in Africa, Asia, Madagascar and the Neotropics, always associated with open and dry environments,
unlike that of Joannesia (Wurdack et al. 2005, Webster 2014, Kiillkamp 2019). Joannesia princeps Vellozo (1798:
200) has a natural distribution on the Atlantic Forest, but has been recorded in Costa Rica, Cuba, the United States,
Mauritius, Indonesia, Netherlands, and Venezuela, where the species was introduced, cultivated mainly in Botanical
Gardens (Hokche et al. 2008, GBIF 2019). Joannesia heveoides Ducke (1922: 198) has a distribution restricted to the
Amazonian Forest with no records outside the Brazilian territory (Ducke 1922). Despite the well-defined geographical
disjunction, these species are very close in morphology when analyzed in the absence of fruits, and this has caused
many errors of identification in herbarium collections.

Over time different names have been used for the same biological entity (Joannesia princeps) leading to a
taxonomic confusion (Vellozo 1798, 1829, Jussieu 1816, Raddi 1820, Pitter 1940).

Radcliffe-Smith (2001) made a generic treatment for Euphorbiaceae, but did not perform typifications for the
species of this particular genus. Later, Hokche et al. (2008) treated Joannesia insolita Pittier (1940: 8) as a synonym
of J. princeps and Leal et al. (2010) performed the lectotypification of J. heveoides. Here we present a review with
taxonomic notes, typification of three names according to the ICN (Turland et al. 2018), along with the extended
description of the species, an identification key with vegetative and reproductive characters for the species of the genus
and an updated geographic distribution.
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Flora of Espirito Santo, Brazil

Synoptic treatment of Dalechampia (Euphorbiaceae) from Espirito Santo,
Brazil: distribution, morphology, illustration and new occurrences

Jone Clebson Ribeiro Mendes"®, Narcisio Costa Bigio®®, Josimar Kiilkamp® & Rafaela Alves Pereira-Silva®

Abstract

Euphorbiaceae is one of the largest and more complex families of angiosperms with 6,745 species and 218
genera. Dalechampia comprises approximately 130 species, with pantropical distribution, the genus presents
pseudantial inflorescence with bilateral symmetry, and this characteristic differs from the others taxons in the
family. Were registered 15 Dalechampia species for Espirito Santo, of which D. margarethiae until then, it
was endemic of state recording here a new occurrence for the state of Minas Gerais. Dalechampia leandrii,
D. micromeria, and D. stipulacea constitute new records for the state. After expeditions in the field to observe
and collect samples, bibliographic revision, and examination of herbarium specimens, we present a synopsis
of Dalechampia from Espirito Santo state, in which we provide morphological illustration, an identification
key, distribution maps, and comments about each taxon.

Key words: Dalechampiinae, flora, taxonomy, twining vines.

Resumo

Euphorbiaceae ¢ uma das maiores e mais complexas familias de angiospermas com 6.745 espécies e 218
géneros. Dalechampia compreende aproximadamente 130 espécies, com distribui¢io pantropical. Dalechampia
apresenta inflorescéncia pseudantial com simetria bilateral, caracteristica esta que difere o género dos demais
da familia. Foram registradas 15 espécies de Dalechampia para o Espirito Santo, das quais D. margarethiae
até entdo, era endémica do estado, e aqui registramos uma nova ocorréncia para o estado de Minas Gerais.
Dalechampia leandrii, D. micromeria e D. stipulacea constituem novos registros para o estado. Apos
expedi¢des em campo para observagio e coleta de amostras, revisdo bibliografica e analise de espécimes de
herbario, nés apresentamos uma sinopse de Dalechampia do Espirito Santo, na qual fornecemos ilustracao
morfologica, chave de identificagdo, mapas de distribui¢do e comentarios sobre cada taxon.
Palavras-chave: Dalechampiinae, flora, taxonomia, trepadeiras.

Introduction especially in the American and African continents
Euphorbiaceae Juss. is one of the largest and (Lucena et al. 2009). Based on molecular studies
most complex families of Angiosperms (Webster (Chase et al. 2002; Wurdack et al. 2005; Davis et al.
1994; Wurdack et al. 2005) with about 6,745 2007; Wurdack & Davis 2009), Euphorbiaceae s.s.
species and 218 genera (APG IV 2016). It presents was classified into four subfamilies: Acalyphoideae,
greater diversity in tropical and subtropical regions, Cheilosoideae, Crotonoideae and Euphorbioideae.

! Universidade Federal Rural de Pernambuco, Depto. Botanica, Prog. Pés-graduagdo em Biodiversidade, Recife, PE, Brazil. ORCID: <https://orcid.org/0000-

0002-9696-1978>.

? Universidade Federal de Rondénia, Depto. Biologia, Porto Velho, RO, Brazil. ORCID: <https://orcid.org/0000-0002-3592-1171>.

* Universidade Estadual de Campinas, Prog. Pos-graduagio em Biologia Vegetal, Campinas, SP, Brazil.

* Instituto de Pesquisas Jardim Botéanico do Rio de Janeiro, Escola Nacional de Botanica Tropical, Horto, Rio de Janeiro, RJ, Brazil. ORCID: <https://orcid.
org/0000-0001-5919-2930>.
* Universidade Federal Rural de Pernambuco, Depto. Botanica, Recife, PE, Brazil. ORCID: <https://orcid.org/0000-0001-6622-8372>.

¢ Author for correspondence: jonecmendes5@gmail.com



Ph_Vth(lx(l 529 ( 1): 086-092 ISSN 1179-3155 (print edition)

https://www.mapress.com/j/pt/ Q t' l PHYTOTAXA P

Copyright © 2021 Magnolia Press r lc e ISSN 1179-3163 (online edition)
https://doi.org/10.11646/phytotaxa.529.1.6

New species and occurrences of Caperonia (Euphorbiaceae) for South America
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Abstract

Caperonia (Ditaxinae, Euphorbiaceae) has ca. 34 species distributed in the Americas and Africa, with approximately 26 of
them occurring in South America. The species are exclusively of open marshy environments. The new species Caperonia
amarumayu and C. maracaibensis, from Bolivia and Venezuela respectively, are hereby described. We also designate a
lectotype, and report two new occurrences of C. zaponzeta for Bolivia and Brazil.

Keywords: Caperonia sect. Aculeolatae, endemism, flooded environment, wetland plant

Introduction

Caperonia Saint-Hilaire (1825: 244-247) was described based on Croton castaneifolius Linnaeus (1753: 1004) and
Croton palustris Linnaeus (1753: 1004). Rafinesque (1838) later described the genus Meterana Rafinesque (1838:
66), also based on C. castaneifolius and C. palustris, but as this name has no priority over Caperonia, it was treated
as a synonym by subsequent authors. Gomez (1894) transferred C. castaneifolia (Linnaeus 1753: 1004) Saint-Hilaire
(1825: 245) and C. rutenbergii Miiller (1880: 25) to Tournesol Adanson (1763: 356); this name, however, is rejected
against Chrozophora Necker ex Jussieu (1824: 27) (Turland et al. 2018).

After Caperonia was established, it had no major changes in generic rank, with most of the extensive taxonomic
treatments dating back to more than a century ago, such as Saint-Hilaire (1825), Klotzsch (1841), Miiller (1865,
1866, 1874), and Pax & Hoffmann (1912). In this latest study, two sections were proposed within the genus, C. sect.
Eucaperonia (autonym section [nom. invalid.], = sect. Caperonia), with 19 non-prickly species of annual herbs from
the Americas, Africa and Madagascar, and C. sect. Aculeolatae Pax & Hoffmann (1912: 41), with 14 prickly species of
perennial subshrubs endemic to South America. No other taxonomic treatments for the whole genus have been carried
out since the extensive study by Pax & Hoffmann (1912), but only regional treatments, such as O’Donell & Lourteig
(1942), who reported two species for Argentina, C. cordata Saint-Hilaire (1825: 245) and C. palustris. Since then, all
publications related to the genus have been new species descriptions: the Paraguayan species C. altissima Eskuche
(2002: 288) and C. capiibariensis Eskuche (2002: 290); the species C. castrobarrosiana Paula & Alves (1978: 164)
distributed in the Brazilian state of Maranhdo, and the species C. neglecta Webster (1967: 192) and C. chiltepecensis
Croizat (1943: 15), occurring in Central America and Mexico, respectively.

Caperonia has approximately 34 species distributed mainly in the Neotropics and tropical Africa (Pax &
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Ditaxis (Euphorbiaceae) from the Brazilian Caatinga, including a new species
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Abstract

Ditaxis is a Neotropical genus with approximately 50 species, most of them in seasonally dry tropical forests of Brazil,
Central America and the Antilles. The Brazilian Caatinga, the largest area of SDTF in South America, harbors three endemic
species of Ditaxis, including the new Ditaxis grazielae, hereby described and illustrated. The new species is known from
a few localities in the state of Bahia. We provide an identification key for the species occurring in the Caatinga, as well
as comments on habitat, distribution and phenology. We also present amended descriptions and typifications for Ditaxis
desertorum and D. malpighiacea, and propose D. gardneri as synonym of D. desertorum.

Keywords: Argythamnia, Ditaxinae, Graziela Maciel Barroso, seasonally dry tropical forests (SDTF), taxonomy

Introduction

Euphorbiaceae s.s. are one of the largest families of angiosperms with 6,745 species, and high diversity in tropical
and subtropical regions (Stevens 2001-onwards). It is the third richest family in number of species in the seasonally
dry tropical forests (SDTF) of South America (Sarkinen et al. 2011), and it is the fourth most speciose family in the
Caatinga, an exclusively Brazilian phytogeographic domain, with 227 species (BFG 2015). This domain is the largest
area of seasonally dry tropical forests in South America, which comprises northeastern Brazil and the northern part of
the state of Minas Gerais, in southeastern Brazil (Prado & Gibbs 1993, Fiaschi & Pirani 2009, Sérkinen et al. 2011).

Ditaxis Vahl ex Jussieu (1824: 27) is a Neotropical genus of Euphorbiaceae with approximately 50 species, and
its centers of diversity are found in Central America and the Antilles (Ingram 1967, Ramirez-Amezcua & Steinmann
2013, APG IV 2016). The genus includes many locally endemic species, usually associated with alkaline soils in SDTF
(Gordillo et al. 2002, Ramirez-Amezcua & Steinmann 2013). Ten species of Ditaxis are currently recognized in Brazil,
three of which being endemic to the Caatinga (Kiilkamp 2019); one of them being newly described here.

The new species came to light in 1996, after farmers in the state of Bahia reported their cattle were dying after
consuming a particular plant. Dr. Graziela Barroso, a botanist from the Rio de Janeiro Botanical Garden, originally
determined it as Ditaxis desertorum (Miiller 1874: 310) Pax & Hoffmann (1912: 62), and Tokarnia et al. (1997)
conducted tests that revealed the toxicity of this species. We subsequently concluded this was a new species for the
genus and along with its description, we present a taxonomic study of D. desertorum and D. malpighiacea (Ule 1908:
217) Pax & Hoffmann (1912: 60), as well an identification key for the species of Difaxis from the Caatinga.
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The importance of the Brazilian Subtropical Highland Grasslands evidenced by a
taxonomically verified endemic species list

CASSIA PLA'¢, JOSIMAR KULKAMP27, GUSTAVO HEIDEN'3$, EIMEAR NIC LUGHADHA*® & JOAO R. V.
IGANCT!S10

! Programa de Pés-Graduagdo em Botdnica, Universidade Federal do Rio Grande Sul.
2 Programa de Pos-Graduagdo em Botdnica, Escola Nacional de Botdnica Tropical.

3 Embrapa Clima Temperado.

“Conservation Science, Royal Botanic Gardens, Kew.

° Universidade Federal de Pelotas, Instituto de Biologia.

¢ [<lcassiapla@gmail.com; © https://orcid.org/0000-0003-1084-8008

7 [l josimarbotanica@gmail.com,; © https.//orcid.org/0000-0001-5919-2930

8 [l gustavo.heiden@gmail.com; © https://orcid.org/0000-0002-0046-6500

? [Sle.niclughadha@kew.org; © https://orcid.org/0000-0002-8806-4345

10" 1= joaoiganci@gmail.com; © https://orcid.org/0000-0002-5740-3666

Abstract

The Brazilian Subtropical Highland Grasslands (Campos de Cima da Serra) is one of the main areas of endemism
in southern Brazil. The complex biogeographic history that resulted in the floristic composition of the region is directly
linked to the high degree of plant endemism found there. Here we present a current checklist for the endemic plants — the
first taxonomically verified endemic species list for the region. The list comprises 273 endemic taxa (23.5% of its flora)
representing 40 families and 117 genera, highlighting fifty-seven taxa reported as endemic from the region for the first
time in recent years. Voucher specimens, original publication, locality information and distribution data are provided for
each endemic taxon. Botanical collections in the Brazilian Subtropical Highland Grasslands have increased exponentially
during the last four decades. However, 41 taxa are known only from the original collection record reported in their
protologue. Our results emphasize the importance of the Brazilian Subtropical Highland Grasslands in terms of conservation
of its flora and the importance of providing complete information on botanical collection labels as source for a robust
knowledge of the flora.

Keywords: angiosperms, biodiversity, botanical collections, endemism, floristics, taxonomy

Introduction

Development of efficient strategies for the conservation and sustainable use of biodiversity depends fundamentally
on understanding the biological richness within a region (Schmeller et al. 2009, Lepetz et al. 2009, Barboza et al.
2016). In this context, conducting thorough surveys of the species occurring in a given area and reporting their
natural history highlights the relevance of their conservation (Zuloaga 2005). The Brazilian Subtropical Highland
Grasslands (BSHG) is an important centre of regional diversity due to the uniqueness of its habitats. In this region,
rocky outcrops are especially important because of their richness in endemic species, the presence of rare species,
and their function as refuge for threatened species. However, despite their scientific and functional interest, these
montane ecosystems are poorly known (Barboza et al. 2016), making it difficult to establish conservation priorities
and achieve recognition by policy-makers.

The BSHG, also known as Campos de Cima da Serra, covers the whole Serra Geral mountain range, located in
the Parana Basin of southern Brazil (Scheibe 1986, Iganci ef al. 2011). These subtropical grasslands are related to the
high altitude tropical grasslands of the Atlantic Forest and the temperate low altitude grasslands of the Pampas
(Bilenca & Mifiarro 2004, Heiden & Iganci 2009). The concept and boundaries of the Campos de Cima da Serra were
explained by Iganci et al. (2011), and subsequently confirmed by Kiilkamp et al. (2018). Their revised concept
considers the BSHG as a distinct vegetation type defined by numerous endemic taxa, restricted to isolated patches
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Abstract: Argythamnia (Euphorbiaceae) comprises approximately 70 species and is widely
distributed in the New World, mainly restricted to seasonal environments. It is represented
by seven species in the biogeographic provinces of the Chaco and Pampa, which are
characterized by vegetation mosaics of grasslands and forests. Some species are poorly
known, with only 3-5 collections restricted to specific areas, whereas others have many
records and a wide distribution throughout these two provinces. Morphological similarities
among many species make identification difficult. After several expeditions to observe and
collect samples in the field, bibliographic revision, and examination of herbarium specimens,
we present a taxonomic treatment of Argythamnia in the Chaco and Pampa provinces, where
we recognize five species and provide descriptions, an identification key, and a distribution
map. In addition, we propose three synonyms, four neotypifications, four lectotypifications,
and report the first records of A. salina in Brazil, and the first record of A. montevidensis
in the Chaco from the state of Mato Grosso do Sul, Brazil, a species known to date in this
country only from the Pampa of Rio Grande do Sul state.

Keywords: Chiropetalum, Ditaxineae, Ditaxis, nomenclatural novelties, taxonomy.

The genus Argythamnia P.Browne belongs to
subfamily Acalyphoideae (Euphorbiaceae)
and comprises approximately 70 species (Pax
& Hoffmann, 1912; Ingram, 1967; Ramirez-
Amezcua & Steinmann, 2013; Kiilkamp et al.,
2023). Within the subfamily, Argythamnia was
part of the morphologically complex subtribe
Ditaxinae, which also included Caperonia A.St.-
Hil., Chiropetalum A.Juss., Ditaxis Vahl ex
A.Juss., and Philyra Klotzsch (Webster, 2014).
Moreover, some studies propose a division of
Argythamnia into three subgenera, Argythamnia
subg. Argythamnia, Argythamnia subg. Chiro-
petalum (A.Juss.) J.W.Ingram, and Argythamnia
subg. Ditaxis (Vahl ex A.Juss.) Croizat (Ingram,
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1956, 1980; Ramirez-Amezcua & Steinmann,
2013).

According to a recent phylogenetic study
(Kiilkamp et al., 2023), Argythamnia and Chi-
ropetalum are both monophyletic, but Difaxis is
paraphyletic. As a result, Ditaxis has been syn-
onymized under Argythamnia, a genus restricted
to the New World and occurring from the deserts
of the southern United States to central Argen-
tina (Kiilkamp et al., 2023). The greatest species
diversity in the genus is found in southern North
America, Central America, the Antilles, and
northeastern and southern South America (Pax
& Hoffmann, 1912; O’Donell & Lourteig, 1942;
Ingram, 1967, 1980; Kiilkamp, 2020; Kiilkamp
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ABSTRACT

, Josimar Kiilkamp? 3

, Narcisio Costa Bigio* ©,

Dalechampia seccoi is a new endemic species of Euphorbiaceae from the Atlantic Forest domain, southeastern Brazil.
Here we describe and illustrate the new species. Collections of botanical material, and standard herbarium practices
were applied. The new species is vegetatively similar to D. alata, D. erythrostyla, D. pentaphylla, D. violacea, and
D. purpurata, however it is distinguished by exclusive characters such as involucral bracts 4-5-lobed, pinkish, staminate
sepals vinaceous, resin darkish and stigma yellow lobed to crateriform. The new species is restricted to Seasonal
Semideciduous Forest with altitudes of ca. 700 m from Caparad, south of the state of Espirito Santo. In addition,
we provide field photographs, preliminary conservation status assessments using IUCN Red List guidelines, as well
as a checklist and key for morphological correlated species.

Keywords: Acalyphoideae, Caparad, endemism, Espirito Santo, Seasonal Semideciduous Forest, taxonomy.

Introduction

Dalechampia L. is a consistent morphologically genus,
characterized by its peculiar pseudanthial inflorescence,
which stands out due the involucral bracts, usually colorful.
Its pistillate cymule present three flowers and the staminate
pleiochasium has few to numerous flowers (Webster &
Armbruster 1991). Dalechampia is one species-rich genera
of the subfamily Acalyphoideae (Euphorbiaceae), it includes
ca. 130 species, being the neotropical region the center of

greatest diversity with 90 species, representing 69% of
global taxa (Pereira-Silva et al. unpubl. res.).

In Brazil, about 73 species are recorded and distributed
in all phytogeographic domains, of which 35 are reported
for the Southeastern region (Pereira-Silva et al. 2019). The
Atlantic Forest is one of the richest domains in number of
Dalechampia species (29 spp.), three less than in the Cerrado
(Pereira-Silva et al. 2022). Recent studies in Dalechampia
recorded 15 species for the state of Espirito Santo, in
addition to the confirmation of a new taxon for science
(Mendes et al. 2022).
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Brazil, with morphological and phylogenetic support
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Abstract

Argythamnia (Acalyphoideae, Euphorbiaceae) is a monophyletic genus with approximately 70 species exclusive to the New
World, distributed from the southern United States to Patagonia. The greatest diversity of the genus occurs in southern North
America, Central America and the Caribbean. The distribution of the genus is strongly related to seasonally dry vegetation,
mainly in Seasonally Dry Tropical Forests and Woodlands in the Neotropics. Based on morphological and phylogenetic
data, here we describe the eleventh species of the genus for Brazil and the fourth for the state of Bahia, where the greatest
diversity of the genus in the country is concentrated. We present a description, distribution map, illustration, table with the
main diagnostic characters, preliminary conservation status, palynological data, as well as the phylogenetic position for the
new species.

Key words: Acalyphoideae, Atlantic Forest, Ditaxeae, floresta estacional, Seasonally Dry Tropical Forests and Woodlands

Introduction

Euphorbiaceae have undergone important systematic changes in the last 20 years, mainly with the advancement of
molecular studies. Currently, Euphorbiaceae s.s. are circumscribed with approximately 6,300 species grouped in 246
genera and four subfamilies (Wurdack & Davis 2009, APG IV 2016). They are pantropical with the diversity decreasing
towards the poles (Webster 2014). According to Cordeiro et al. (2015) and Silva et al. (2023), Euphorbiaceae are
among the 10 megadiverse families of the Brazilian flora, represented by 982 species distributed in 67 genera, of which
601 species and four genera are endemic. The states of Bahia and Minas Gerais have the highest species richness of
Euphorbiaceae, with 326 and 324 respectively (Silva et al. 2023).

The state of Bahia harbors diverse vegetation types of four major global biomes: Tropical Rain Forests, Seasonally
Dry Tropical Forests and Woodlands (SDTFW), Savannas and Rupestrian Grasslands (Pennington et al. 2009, Fernandes
2016, Queiroz et al. 2017). Euphorbiaceae are one of the most species rich families of the SDTFW of northeastern
Brazil, including the Bahia state. SDTFWs span mostly in the semiarid Caatinga region and present transitional areas
with the Atalantic rainforests to the East and to the Cerrado savannas to the West. The new species proposed here was
observed in transitional areas between Atlantic rainforests and Caatinga SDTFWSs (Table 1), a particular vegetation
type that is locally known as “mata de cip6”. This region presents climate variables similar to SDTFW as defined by
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