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Abstract

Lychnophorinae (Vernonieae, Asteraceae) consists of 21 genera and approximately 150 species, primarily distributed in
the Brazilian Central Plateau, with several novelties recently described. With new botanical expeditions conducted in
Serra da Formosa, state of Minas Gerais, a set of collections that belong to Lychnophorinae but were not easily assigned to
a genus was discovered. After morphological and anatomical analyses and phylogenetic studies, we describe and illustrate
Roquea, a new genus of Asteraceae from Brazil, to accommodate the new species Roquea multiserialis. Affinities of the
new genus with other genera of Lychnophorinae are discussed along with a preliminary conservation status assessment,
and notes on its distribution, ecology and affinities. This new finding contributes to the understanding of the taxonomy
and evolution of Lychnophorinae and the campos rupestres and supports the urgent need to preserve Serra da Formosa,
currently threatened by human activity.
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Introduction

Asteraceae contains ca. 1,700 genera and nearly 24,700 species with a cosmopolitan distribution (Funk ez al. 2009,
Susanna et al. 2020, Palazzesi et al. 2022). This monophyletic family is morphologically characterized by flowers
arranged centripetally on a receptacle surrounded by bracts, called capitulum, anthers fused in a ring with secondary
presentation of pollen grains and cypselae usually with a pappus (Bremer 1994, Funk et al. 2009, Palazzesi et al.
2022). Within the 16 subfamilies and 51 tribes of Asteraceae (Susanna et al. 2020, Gostel et al. 2024), the tribe
Vernonieae stands out in the Brazilian flora (Locuille ez al. 2024) due to the diversity and ecological importance of
subtribe Lychnophorinae (Loeuille ef al. 2015).

Lychnophorinae consists of 21 genera and approximately 150 species, primarily distributed in the Brazilian Central
Plateau, which is immersed in the Cerrado Domain, a conservation hotspot (Mittermeier et al. 2011). The subtribe is
especially diverse in the high elevation campos rupestres (Alves & Loeuille 2021). Most members of Lychnophorinae
are woody plants, often with a leaf sheath, indumentum primarily composed of 3- to 5-armed trichomes, pappus
frequently paleaceous, deciduous to caducous, and common occurrence of syncephaly (secondary or tertiary capitula),
although some genera do not show any fusion between heads. In terms of micromorphological characters, the apical
anther appendages generally have conspicuous wall thickenings, the style lacks a basal node, and the pollen is always
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sublophate (Robinson 1992, Loeuille et al. 2019). Phylogenetic studies (Loeuille et al. 2015, Aguilar-Cano et al.
2025, Siniscalchi et al. in prep.) reshaped the circumscription of the group with the inclusion of some genera, notably
Cololobus Robinson (1994: 557) (Siniscalchi et al. in prep.) and Piptocoma Lessing (1829: 315) (Aguilar-Cano et al.
2025). The monophyly of the subtribe is now strongly supported by molecular synapomorphies and the presence of
heliangolides in the aerial parts (Loeuille ez al. 2015).

Since the publication of a synopsis for the subtribe (Loeuille ez al. 2019), several taxonomic novelties have been
recently described in Lychnophorinae (Bonfim e Candido & Loeuille 2020, 2021, 2022, Gomes & Loeuille 2021,
2022, Marques et al. 2021, Antar et al. 2022, Loeuille et al. 2022), underlining the still incomplete knowledge of the
group. This is especially true as many of these new taxa are endemic or microendemic species of the campos rupestres
of the Espinhago range of mountains in the states of Minas Gerais and Bahia (Alves & Loeuille 2021). Many campos
rupestres areas are still botanically poorly known or completely unknown and their exploration frequently brings new
species to light, such as Eremanthus ovatifolius Loeuille & Pirani (2016: 132) in Pico da Alianga in eastern Minas
Gerais or in the Ibicoara region in Chapada Diamantina, Bahia: Lychnophora spiciformis Loeuille & Siniscalchi in
Siniscalchi et al. (2016: 49) and Lychnophorella hindii Bonfim e Candido & Loeuille (2020: 379). In the state of Minas
Gerais, the main areas of study of campos rupestres have been the Diamantina plateau, Serra do Cabral, Grao Mogol,
and Serra do Cip6 (Giulietti & Pirani 1988, Almeida et a/. 2023). The area north of Grao Mogol and south of Serra
do Sincora (mostly Espinhaco Septentrional) was neglected until recently (Almeida et al. 2023, Antar et al. 2024),
showing a low collection density for Lychnophorinae (Alves & Loeuille 2021). The recent botanical exploration of
the Espinhaco Septentrional led to the description of Maschalostachys Loeuille & Roque (2017: 38), a new genus of
Lychnophorinae, and a new species, Anteremanthus piranii Roque & Santana (2014: 656).

Serra da Formosa is an insufficiently explored area of campos rupestres in Espinhaco Septentrional (Zavatin
et al. 2023, Magri et al. 2024). Recent gatherings from that region revealed specimens of an undescribed species
of Lychnophorinae that fits none of the current generic concepts (Loeuille et al. 2019). Here, with morphological,
anatomical analyses and phylogenomics, we describe a new genus, Roguea, based on the description and illustration
of these new specimens as Roquea multiserialis, endemic to Serra da Formosa, Minas Gerais, Brazil. Additionally,
we provide a preliminary conservation status assessment, ecological comments, as well as a comparison with other
closely related genera, including a photographic plate, a distribution map, and an artificial key to the genera of
Lychnophorinae.

Materials and methods

Phylogenetic analysis:—Sequences of the new species were obtained as part of the Plants and Fungal Tree of Life
project and sequencing methods largely follow those described in Zuntini et al. (2024), except for the use of a double
capture strategy, combining both the Angiosperm353 and Compositael061 probe sets (manufactured by Arbor
Biosciences). Only the Compositac1061 gene set was analysed here, to match the sequences available from the past
studies. Additional sequences of Lychnophorinae were obtained from Siniscalchi et al. (2019, in prep.), available at the
Sequence Read Archive under BioProjects PRINA546287 and PRINA1108325. Read treatment and assembly follow
Siniscalchi et al. (2019). Aligned gene matrices were used to generate gene trees in RAXML v8.0.0 (Stamatakis 2014),
using 100 bootstraps. Branches with support lower than 10 were collapsed in the gene trees and a species tree was
obtained with Astral III (Zhang et al. 2018). Branch support values were calculated as local posterior probabilities.

Light and electronic microscopy:—Dry cypselae and leaves from herborised specimens were rehydrated in hot
water until completely softened before anatomical procedures. The cypselae and leaves were sectioned crosswise by
hand with razor blades. In addition, cypselae were sectioned lengthwise, and unsectioned pieces were also assembled
for observation in frontal view. To investigate leaf trichomes, the leaves were also submitted to a dissociation process
to separate the epidermal layer of the adaxial surface and the tangle of trichomes by hydrolysing the tissues, according
to the Franklin protocol (Franklin 1945), followed by manual separation with tweezers. To prepare histological slides,
part of the cypsela was mounted without staining and part was stained with safranin 0.1% (50% ethanol solution).
Leaf cross sections were stained in safranin 0.1% (50% ethanol solution), or toluidine blue 0.1% (in water solution)
(Sakai 1973); and the trichomes dissociated were stained in Safranin 0.1% (50% ethanol solution). Semi-permanent
histological preparations were mounted with glycerol gelatin. Anthers were mounted on a microscope slide with
Hoyer’s solution (Anderson 1954) for an analysis of microcharacters. Photomicrographs with scale bars were obtained
with a Zeiss Axio Imager Z2 microscope.
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Scanning electron microscopy (SEM) images of the cypselac were taken. Herborised materials were submitted
to platinum metallization using a Quorum Q150TS high vacuum sputter coater (vacuum of 5 x 10—5 mbar). Samples
were examined under a Hitachi Regulus 8230 FE scanning electron microscope, under 10KV.

Taxonomic treatment:—The morphological description was based on specimens seen in the following herbaria:
K, RB, SAMES and SPF (Thiers 2024 [continuously updated]). Additionally, the online databases Reflora Virtual
Herbarium (REFLORA 2024) and SpeciesLink (INCT 2024) were consulted. Digital images of the types of species of
Lychnophorinae were obtained on-line from institutional databases (JSTOR 2019).

A 10—60 x magnification stereomicroscope was used to analyse morphological features of the specimens.
Terminology follows Harris & Harris (2001) for general morphology and Hickey (1973) for leaf shape, as well as Loeuille
et al. (2019) for organism-specific terms. The distribution map was produced in QGIS v.3.0.1 (QGIS Development
Team 2018). Coordinates were gathered from the labels and if absent, specimens were georeferenced using the locality
description. A preliminary conservation status assessment was made based solely on criterion B following the [IUCN
criteria (2012) and guidelines (IUCN 2019), using the Geospatial Conservation Assessment (GeoCAT) tool (Bachman
et al. 2011) with the ITUCN default values for Extent of Occurrence (EOO) and Area of Occupancy (AOO).

FIGURE 1. Trichomes of Roquea multiserialis Loeuille & Antar. A. Glandular trichome, showing distended cuticle (black arrow). B.
Glandular trichome base, showing secretory cells (black arrowhead). C. Glandular trichome, showing secretory cells (black arrowhead).
D. Glandular trichome, showing distended cuticle (black arrow). E. Leaf transversal section at midrib region, showing short stalked stellate
trichomes (white arrowhead). F. Leaf transversal section at inter-vein section, evidencing crypt with long stalked stellate trichomes (grey
arrow head). G. Long stalked stellate trichome, with unbranched arms (grey arrowhead). H.—I. Swollen short stalked stellate trichomes.

J.—K. Long stalked stellate trichomes, with forked arms. L. Geminate long stalked stellate with side-arm trichome.
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Results

Anatomy:—Glandular capitate trichomes were found in the adaxial surface of leaves (Fig. 1A, B, C, D), which are
sunken in the epidermal layer, with a few glandular cells with sclerified outer walls and basal part of neighbouring cells
(Fig. 1B, C); the “head” of these trichomes corresponds to distended cuticle (Fig. 1A, D). The indumentum of stems
and leaves is composed of unbranched long trichomes with 4—6 cells restricted to the adaxial surface of the leaf sheath
and several subtypes of stellate trichomes (Fig. 1E, F, G, H, I, J, K, L). Short-stalked swollen stellate trichomes are on
the stem and in higher density along the leaf midrib and venations (Fig. 1E, H, I). Long stalked stellate trichomes occur
in the stem and leaf crypts (Fig. 1F, G), sometimes with forked arms (Fig. 1J, K) or geminate (Fig. 1L).

The anthers are calcarate and tailed (Fig. 2A, B, C). The apical appendage is triangular with sclerified cells (Fig.
2B), and the tails are blunt, broad-based, non-sclerified and papillated at the extremities (Fig. 2C).

50um @

FIGURE 2. Anthers of Roquea multiserialis. A. Anther. B. Apical appendage with sclerified cells (black arrowhead). C. Tails.
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FIGURE 3. Cypsela and pappus of Roquea multiserialis. A. Cypsela and outer pappus series. B. Outer pappus series with two setae of
the inner series and base of corolla. C. Detail of inner pappus series seta, upper half. D. Detail of outer pappus series. E. Upper callus with
remnants of glandular trichomes as droplet of secretion. F. Detail of a droplet of secretion. G. Glandular trichome of the upper callus. H.
Detail of the glandular trichome of the upper callus, showing the secretory cells in trichome base (in red) and the distended cuticle (in

pink). I. Cypsela, frontal view. J. Raphides in the cypsela wall.
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The cypsela is prismatic and glabrous (Fig. 3A), except for some glandular trichomes in the upper callus (Fig.
3G, H), which are capitate, with some secretory cells at their base and a cuticle that stretches considerably, giving the
trichomes a globose to conical shape. These trichomes were observed only in light microscopy (Fig. 3G, H) whereas
in the SEM the trichomes are replaced by droplets of secretion, superficially looking like idioblasts but without well-
defined walls, suggesting that the glands are probably caducous. The cypsela wall does not contain phytomelanin but
shows subquadrate raphides organized in longitudinal bands (Fig. 31, J). The pappus is biseriate, with unequally sized
(Fig. 3A, B, D), serrulate (Fig. 3D, E), sometimes twisted (Fig. 3D) outer series setae, free or partially fused at base
(Fig. 3D, E.). The inner series setae are deciduous, twisted and slightly serrulate (Fig. 3B, C).

Phylogenetic position:—Roquea is one of the earliest diverging lineages of Lychnophorinae, emerging as the
sister group to all Lychnophorinae except Centratherum Cassini (1817: 31), Cololobus, Blanchetia Candolle (1836: 75)
and Gorceixia Baker (1882: 225) (Fig. 4). This node has a low statistical support and, as in the previous phylogenies
of Lychnophorinae (Loeuille et al. 2015, Siniscalchi et al. 2019, in prep.), there is still uncertainty in the relationships
among these early-diverging lineages. Nonetheless, Roquea is not closely related to the two well-supported clades in
this part of the tree: the one which contains Anteremanthus hatschbachii Robinson (1992: 646), Hololepis Candolle
(1810: 155, 189) and Eremanthus crotonoides (Candolle 1836: 81) Schultz-Bipontinus (1863: 396), and the other
with Chronopappus Candolle (1836: 84), Heterocoma Candolle (1810: 190, t. 7), Anteremathus piranii Roque &
Santana (2014: 656), Maschalostachys Loeuille & Roque (2017: 38) and Paralychnophora MacLeish (1984: 106)
(Fig. 3). Thus, its phylogenetic position supports the recognition of Roguea as a new distinct genus in the subtribe
Lychnophorinae.
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FIGURE 4. Phylogenetic relationships among Roquea multiserialis (bold and purple) and members of Lychnophorinae (green) from
multispecies coalescent phylogenetic reconstruction of Lychnophorinae. Support values are local posterior probabilities, values below
0.75 not shown.
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Taxonomic treatment
Roquea Loeuille & Antar, gen. nov.
Type:—Roquea multiserialis Loeuille & Antar.

Diagnosis:—Compositarum, tribus Vernonieae, subtribus Lychnophorinae. Frutices vel arbusculae. Indumentum
ex pilis variabiliter stellatis nec non eramosis compositum. Folia petiolata, vaginis semiamplexicaulibus instructa.
Inflorescentiae in ramis axillaribus, capitula in corymbum disposita. Capitula 130—150-flora; squamae involucri
7-9-seriatae, imbricatae, persistentes. Corollae lilacinae ad subroseas, lobis dense villosis; antherae calcaratae,
caudatae; basi stylorum non noduliferi. Cypselae prismaticae, glabrae,; carpopodia obsoleta; pappus biseriatus; setae
pallidae stramineae, paleaceae, saepe leviter tortiles, seriei exterioris breves, basin leviter connatae, persistentes,
seriei interioris caducae.

Etymology:—The generic name honors Dr. Nadia Roque (1970-2024), a Brazilian professor and researcher at
Universidade Federal da Bahia, in Salvador, Brazil. She made outstanding contributions to the knowledge of Asteraceae,
especially of Neotropical and Brazilian species. She first started her career working with the tribes Barnadesieae and
Mutisieae, but soon expanded her studies to Eupatoriecae and Heliantheae. She authored more than 100 scientific
papers, contributed to ca. 20 book chapters as well as two books: “Asteraceae. Caracterizagao e Morfologia Floral”
(Roque & Bautista 2008) and “A familia Asteraceae no Brasil: classifica¢do e diversidade” (Roque et al. 2017b),
which have become important references for new students working in Asteraceae taxonomy in Brazil. She also advised
numerous graduate students engaged in the study of Asteraceae and other families and led the treatment of Asteraceae
in the collaborative project Flora e Funga do Brasil (Roque et al. 2020).

Roquea multiserialis Locuille & Antar sp. nov., adhuc unica.

Type:—BRASIL. Minas Gerais: Monte Azul, Pico da Serra da Formosa, 15°14'17.66"'S, 42°49'15.47"W, 1070-1805 m, 3 Mar 2023, R.B.
Almeida et al. 1070 (holotype SPF!, isotypes K!, SAMES!) (Figs. 5, 6).

Treelet or shrub up to 2 m tall. Stems moderately branched, greyish, blackish towards base, pubescent, indumentum
composed of long-stalked stellate trichomes, sometimes with forked arms or geminate or short-stalked and swollen
stellate trichomes. Leaves shortly petiolate, 3—5 mm long, leaf sheath semi-amplexicaul, 2.2-4.1 x 2.9-5 mm,
adaxially densely white pilose (unbranched long trichomes); blade rhombic, wide obovate, rarely wide elliptic, 2.6—
4.9 x 1.4-2.7 cm, venation eucamptodromous, midrib thick and flattened, furrowed, prominent abaxially, sunken
adaxially, including secondary veins, chartaceous to subcoriaceous, conspicuously discoloured, adaxial surface green,
dark green or nearly black in sicco, glabrescent with sparse short-stalked swollen stellate trichomes, tomentose in
the midrib, especially near the base, glandular-punctate, abaxial surface greyish lanate, older leaves dark greyish,
lanate, indumentum composed of dense short-stalked swollen stellate trichomes along midrib and venation and sparse
darker long-stalked stellate trichomes in stomatal crypts, sometimes with forked arms or geminate, margin slightly
thickened, entire or sinuate to crenate, especially near apex, apex obtuse or acute, sometimes retuse or acuminate,
base attenuate or cuneate. Inflorescence axillary, capitula organised in a dense corymb; flowering branch 7.7-20.5
cm long, cylindrical or slightly flattened and four-angled, mostly near base of capitula, greyish, sometimes blackish,
pubescent, indumentum composed of stellate trichomes with long- or short-stalked trichomes, leaf-like bracts 0.9-2.9
% 0.5—-1.4 cm. Capitula 3—6 per corymb, pedunculate, associated to 1-2 leafy spatulate tomentose subinvolucral bract
erect or slightly conduplicate towards apex, peduncle 1.4-3.2 cm long, flattened, costate, greyish, sometimes blackish,
with similar indumentum as branches; involucre 9.5-13.1 mm tall, 12-18.5 mm in diam., campanulate; phyllaries
imbricate, 7-9-seriate, densely light greyish to ochraceous, indumentum of short-stalked stellate and unbranched
trichomes, apex dark brown and sparsely tomentose, outer phyllaries ovate to elliptic, 3.4-4.3 x 1.6-2.1 mm, apex
acute and recurved, inner phyllaries elliptic to narrowly oblanceolate, 4.8—6.7 x 1.1-1.9 mm long, acute to acuminate
and straight to slightly recurved; receptacle fimbrillate, fimbria up to 0.5 mm. Florets 130—150 per capitulum; corolla
lilac to pale pink, usually actinomorphic but sometimes asymmetric due to a higher number of lobes and size variation
of sinuses, corolla tube 4.5-5.8 x 0.3—0.6 mm, glabrous, sparsely glandular-punctate, corolla lobes 5(-8), 3.2—4.1 x
0.3-0.5 mm, glabrous or sparsely pubescent, apex acute, densely villous; anthers 5(=8), purple, apical anther appendage
triangular, anther base calcarate and tailed; style lacking a basal node, style shaft 8.1— 8.9 mm long, whitish to lilac,
glabrous throughout except for pubescence upper ca. 1.5-2 mm beneath style-arms, style-arms 1.9-2.5 mm long.
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Cypsela prismatic, 3.2—4.1 x 0.7—1.1 mm, 10-ribbed, brownish usually with darker extremities, glabrous; carpopodium
inconspicuous; pappus setae biseriate, light stramineous, paleaceous, outer series setac 0.9—1.1 mm long, of unequal
sizes, slightly fused at base or free, serrulate, sometimes twisted, persistent, apex erose, inner series setae 3.5—4.4 mm,
free, slightly serrulate, twisted, deciduous, apex acute.

Etymology:—The specific epithet refers to the high number of series of phyllaries. The Lychnophorinae taxa
typically have fewer than the 7-9 series as in Roquea multiserialis.

Distribution, habitat, and phenology:—Roquea multiserialis is currently considered endemic to the locality
of Serra da Formosa, in the municipality of Monte Azul, in the northern portion of the Espinhaco Range, Minas
Gerais, Brazil (Fig. 7). The species is only found in elevations above 1700 m, in campo rupestre vegetation, where
it can be dominant amongst other species, e.g. Baccharis platypoda Candolle (1836: 409), Begonia grisea Candolle
(1859: 138), Clusia burle-marxii Bittrich (1996: 76), Declieuxia cacuminis Miiller Argoviensis (1876: 438), Lippia
hederifolia Martius & Schauer in Schauer (1847: 593), Miconia sclerophylla Triana (1872: 119), Mimosa aurivillus
Martius (1838: 52), and Symphyopappus cuneatus (Candolle 1836: 149) Sch.Bip. ex Baker (1876: 367). It grows
between rocks in rocky-sandy soils. The species was found flowering in March and April and with old capitula and
fruits in October.

Preliminary conservation status:—Roquea multiserialis is currently known from just four collections, although
it is described as dominant in the higher part of Pico da Formosa. Both EOO and AOO are 4 km?. The species has a very
limited distribution, probably restricted to this single mountain, a general pattern seen with microendemic species in the
campos rupestres (Vasconcelos et al. 2020). Roquea multiserialis does not occur in protected areas. Serra da Formosa
has been under human-induced threats, including fires, quartzite mining, and road construction for the installation of
wind turbine generators. If these threats continue to advance within its potential range, it could negatively impact the
species, leading to habitat degradation and decline. Considering the species restricted distribution, potential threats,
and AOO value (IUCN 2012, 2019), Roquea multiserialis could be assessed as Critically Endangered CRB2a,b[iii].

Additional specimens examined (paratypes):—BRAZIL. Minas Gerais: Monte Azul, Pico da Formosa,
15°14"20"S, 42°49'16"W, 1800 m, 23 Oct 2018, G. Martinelli et al. 20471 (HUFU, RB!, SPF!); ibid., 15°14'11"S,
42°49'16""W, 1713 m,08 Apr 2022, M. Verdi et al. 9096 (HUEFS, RB!, SPF!); ibid., 1802 m, 08 April 2022, M. Verdi
et al. 9110 (HUEFS, RB!, SPF!).

Comments:—The position of Roquea in Lychnophorinae is strongly supported by our phylogenetic analysis
(Fig. 4) and fits into the concept of the subtribe by its woody habit, the presence of apical anther appendages with
conspicuous wall thickenings (Fig. 2B), style without a basal node, presence of leaf sheath and paleaceous, deciduous
pappus (Loeuille ef al. 2019). Roquea can be distinguished from the other genera in Lychnophorinae by the following
combination of characters: shrub or treelet, indumentum composed of stellate trichomes, capitulum with 130-150
florets, involucre with 7-9 series of phyllaries and tailed anthers. Tailed anthers are rare in Lychnophorinae and found
only in Minasia, Hololepis and Rogquea (Robinson 1992, 1999); the ones in Roquea are unsclerified like in Minasia
(Fig. 2C). The dense indumentum is composed of several types of tector trichomes, mostly stellate, but unbranched
trichomes were found in the adaxial surface of the leaf sheath. Stellate trichomes are more frequent in early-diverging
lineages, being replaced by 3- to 5-armed trichomes in the derived Lychnophorinae (Wagner et al. 2014, Loeuille et
al. 2015). The short-stalked swollen trichomes of Roquea are uncommon, found in Chronopappus bifrons (DC. ex
Persoon 1807: 391) Candolle (1836: 84) and Eremanthus crotonoides, but also sporadically in more derived genera.
Two types of trichomes were thought to occur exclusively in a single genus but also occur in Roguea: the geminate
long-stalked trichomes of Chronopappus bifrons (Wagner et al. 2014) and the long-stalked trichomes with forked
arms of Blanchetia (Loeuille et al. 2014). The glandular trichomes of the adaxial surface of leaf are similar to those
found in Gorceixia decurrens, also in the adaxial surface. The ones found in Eremanthus crotonoides are larger (higher
number of secretory cells), not sunken, and occur in the abaxial surface (Lusa, ined.). Some glandular trichomes were
also found in the upper callus region of the cypsela (Fig. F, G, H). Unlike the glandular trichomes previously found in
cypselae of Lychnophorinae (Lychnophora semirii D.Marques & J.N.Nakaj. in Marques et al. 2018: 1051; Piptolepis
spp.) (Marques et al. 2018, 2022), they are caducous.

The high number of florets and phyllary series is rare in the subtribe, found only in Proteopsis Mart. & Zucc. ex
Schultz-Bipontinus (1864: 378), which has 80—-140 florets and 5—10-seriate phyllaries. Proteopsis difters from Roquea
mostly by the caulirosulate habit, indumentum composed of unbranched trichomes, and untailed anthers. Minasia
Robinson (1992: 648) also shares some characteristics with Roguea: a high number of phyllary series (5-8) and
tailed anthers; however it differs by its caulirosulate habit and indumentum composed of T-shaped swollen trichomes
(Loeuille et al. 2019).
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FIGURE 5. Roguea multiserialis Loeuille & Antar. A. Flowering branch. B. Detail of abaxial leaf midrib indumentum composed of
stellate trichomes (some indument removed). C. Detail of adaxial leaf midrib indumentum composed of stellate trichomes. D. Capitulum.
E. Longitudinal section of capitulum. F. Outer phyllary. G. Inner phyllary. H. Abnormal corolla with 8 lobes. I. Abnormal corolla opened
and showing 8 anthers. J. Apex of corolla lobe. K. Anther. L. Style. M. Cypsela with a pappus. A.—IL. [llustration by Margaret Tebbs based
on R.B. Almeida et al. 1070 (K).
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FIGURE 6. Roquea multiserialis Loeuille & Antar. A. Habitat. B. Habitat and habit. C. Habit. D, E. Branch in flower. F. Capitula detail.
A-F. Photos by R.B. Almeida.

The presence of stellate trichomes links Roguea to some of the early-diverging lineages like Gorceeixia, Blanchetia
and Eremanthus crotonoides. Only Blanchetia and Roquea share the stellate trichomes with forked arms, but the
former differs from Rogquea by its smaller shrubby habit (never a treelet), sheathless leaves (vs. semi-amplexicaul leaf
sheath), ovoid capitula (vs. campanulate), phyllaries 3—4-seriate (vs. 7-9-seriate) and 5—10 florets (130—150) (Loeuille
et al. 2014). Roquea has long-stalked stellate, sometimes geminate trichomes like Eremanthus crotonoides, which is
placed as incertae sedis in Loeuille ef al. (2019), and Gorceixia. Eremanthus crotonoides and Gorceixia are trees or
treelets (1-4 m tall and 5-7 m tall, respectively), whereas Roquea hardly reaches 2 m, they have sheathless leaves
(vs. semi-amplexicaul leaves), smaller capitula (3—5 vs. 130—150 florets) and lower number of phyllary series (3 for
Gorceixia, 5-6 for E. crotonoides vs. 7-9) (Hind et al. 2006, Loeuille et al. 2019) (Table 1).

TABLE 1. Diagnostic morphological characters of Roquea Loeuille & Antar and related genera.

Character Roquea Anteremanthus Gorceixia Hololepis Paralychnophora
Leaf sheath Semi-amplexicaul ~ Semi-amplexicaul  Absent Absent Semi-amplexicaul
. Stellate and 3-to 5-armed and
Leaf trichomes T-shaped Stellate Inverted Y-shaped
unbranched unbranched
Syncephalium No No Yes No Yes
Number of
. 7-9 4-5 3 4-5 (3-)4-5(-6)
phyllary series
Number of florets 130150 20-60 5 3040 2-26
Anther base Calcarate, tailed Calcarate, not tailed Calcarate, not tailed  Calcarate, not tailed Calcarate, not tailed
. . . . . Prominent or
Carpopodium Inconspicuous Prominent Inconspicuous Prominent . .
inconspicuous
Biseriate, Biseriate, Uniseriate, laciniate ~ Biseriate, Biseriate or triseriate,
Pappus type
paleaceous paleaceous collar subpaleaceous setose to subpaleacous
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Roquea shares the habit, the presence of semi-amplexicaul leaf sheath and biseriate pappus with Anteremanthus and
Paralychnophora. However, the latter differs from Roguea by the capitula organised into a syncephalium (vs. absence
of syncephalium), the indumentum composed of 3- to 5-armed trichomes, swollen or not, and unbranched trichomes
(vs. stellate and unbranched trichomes). Anteremanthus shares with Roquea the absence of syncephalium, but its
indument is composed of T-shaped trichomes and the carpopodium is prominent (vs. inconspicuous). Anteremanthus
and Paralychnophora have capitula with a smaller number of phyllary series (3—6 vs. 7-9) and a smaller number of
florets (2-26 vs. 130-150) (Loeuille et al. 2019) (Table 1).

Geographically, Roguea occurs in sympatry with Paralychnophora glaziouana Loeuille in Loeuille et al. (2012:
290) and Maschalostachys mellosilvae Loeuille & Roque (2017: 42); the latter is easily distinguishable from Roquea
by the habit (monopodial treelet) and capitula organised in axillary loose spikes of syncephalia or rarely a cyme of
syncephalia (Loeuille & Roque 2017).

It is worth noting that abnormal florets were found in some capitula of Roquea multiserialis, with six to eight
corolla lobes and stamens (Fig. SH, I). While tetramerous florets are relatively widespread in the family and have been
identified in more than 80 taxa from disparate lineages (initially listed for disc florets by Gardner 1977), the increase in
the number of corolla lobes and stamens is extremely rare. To our knowledge, only cases of up to hexamerous florets
have been found in wild species as Aster prainii (Drummond 1907: 91) Chen (1981: 1314) (Small 1927), Flaveria
trinervia Sprengel (1800: 63) Mohr (1901: 810) (Misra 1957), and some Barnadesioideae (Svoma et al. 2020). Fusion
of florets has been reported in Flaveria trinervia (nine corolla lobes, nine stamens, two styles or eight corolla lobes,
eight abortive stamens and two abortive styles) (Misra 1957) and Helianthus annuus (Linnaeus 1753: 904) (Joshi
1934). The abnormal florets of Roquea multiserialis have a single style and normal stamens, but the high number of
florets densely compacted in the capitulum may eventually lead to some kind of fusion, a hypothesis that should be
tested with developmental studies.

\ O Roquea multiserialis

=% Monte Azul municipality
Espinhago Range

§

100 km

FIGURE 7. Distribution map of Roquea multiserialis Loeuille & Antar. Upper left corner inset highlights Brazilian phytogeographic
domains (Cerrado, pink; Mata Atlantica, green; Caatinga, yellow).

Artificial Key to the Genera of Lychnophorinae (modified from Loeuille ez al. 2019)

1. CAULTOSULA THE-FOTINS ......evieiiiciiiietce ettt ettt h ettt b et s ettt s bt nenens 2
- Trees, treelets, Shrubs, SUDSNIUDS OF NEIDS .......cviiiiiiiicice e ettt et et et et e et e e et e eaeeeaeens 4
2. Capitula arranged in a syncephalium; phyllaries in 3—4 series; cypselae with an inconspicuous carpopodium Prestelia

Capitula arranged in a solitary glomerule or panicle of glomerules; phyllaries in 5-6 series; cypselae with a prominent
CATPOPOGIUITL ...ttt ettt et b e st et b et bt b et ettt es e e e e eh et es et em e e bt e e e st et e et es e e e es e e b et e st et emeeb et es et e s e eb et eseabeneeb et eneaneneenen 3
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A

o

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Leaf indumentum composed of T-shaped swollen trichomes; capitula with 20-50 florets; phyllary apices without spiny appendages;

ANTNETS TAIIEM. ...ttt bt h e et b et b bt b et b et b bbbt b ettt ettt enen Minasia
Leaf indumentum composed of unbranched trichomes; capitula with 80—140 florets; phyllary apices with spiny appendages;
ANENETS TIOT TATIEA. .....ueeuieiietet ettt ettt ettt et e et e e st et e bestesbe e s e eseesees e e st enbensesbeeseeseeneensensansensensensene Proteopsis
Herbs, rarely subshrubs and then outermost phyllaries foliaceous; anthers ecalcarate.............cccceveeeeeennnnee. ... Centratherum

Shrubs, treelets or trees, rarely subshrubs and then outermost phyllaries not foliaceous; anthers calcarate
Leaf sheath aDSENt ........c.c.ciiiiiiiiiiiiiic e
Leaf sheath present, pad-like t0 @mpPIeXICaUL .........ccooioiiiriiiiiiice ettt

Receptacle deeply alveolate; style with basal node; leaf indumentum composed of symmetric T-shaped trichomes with long arms

............................................................................................................................................................................................. Albertinia
Receptacle naked, areolate to fimbrillate; style without basal node; leaf indumentum composed of unbranched, 3—5-armed, stellate
and T-shaped trichomes with short arms or aSymmetric LONG ArMS ..........c.ecveierierieriereiieteieieert ettt ettt steseeseeseeeseeseeneens 7
Capitulum solitary with foliaceous trinerved subinvoluCral DIacts.........c..ccviriririeininiiineiiec e Hololepis

Capitula arranged in an inflorescence (glomerule, syncephalium, cyme or panicle) or, when solitary, capitulum with pinnate
SUDINVOIUCTAL DIACES ...ttt sttt b e

Leaf margins serrate to dentate; leaf indumentum composed of stellate trichomes with a long multicellular stalk
Leaf margins entire, rarely serrulate; leaf indumentum composed of trichomes T-shaped or 3—5-armed, with a short stalk when

SEEILALE. ...tk h ettt 10
Shrubs; stems not winged; capitula arranged in a panicle with short internodes; involucre ovoid.........cccoccovecenicincnienne Blanchetia
Trees or treelets; stems winged; capitula arranged in a syncephalium; involucre cylindrical ...........ccccoecniniiinccncnnenenn. Gorceixia
Leaf margins flat; capitula arranged in corymb, panicle, glomerule or a cyme of glomerules or syncephalia...........c.cccccceveennennne 11
Leaf margins revolute; capitula arranged in a solitary syncephalium or rarely in a congested spike..........c.ccccoeeeueneee Lychnophora
Capitula arranged in a cyme of glomerules or syncephalia; pappus 2—5-seriate, both series setose or paleaceous, outer series shorter
than the inner series, rarely subequal (Brazil, BOIIVIQ) .......ccoiiiiiriiieieiiieeceeeeeeeee et Eremanthus

Capitula arranged in a corymb, panicle or glomerules; pappus (1-)2-seriate, rarely absent, outer pappus of c. 10 short squamellae,
free to connate (pseudocoroniform), inner pappus of 0—14 elongate scales (West Indies to Central America and northern South

AAITICTICA) .ottt ettt ettt ettt et et et et eat et e st e s et e s e e te e et eeeesees e e st e st et e b e b e eh e e a e e Rt e Rt en e n s en b e ke ehe ekt eReeReentententenbeebeebeeheeneentennentan Piptocoma
Leaves usually with pad-like sheath; if sheath semi-amplexicaul then phyllaries caduCOUS ..........cceoveierverieririeieieieieieese e 13
Leaves with semi-amplexicaul to amplexicaul sheath; phyllaries persistent, rarely deciduous...........cccecerveireriniencincnnncnecnenne 14
Phyllaries strongly imbricate and persistent (state of Bahia) ...........cccoeeirieneiininiiiniiiiiicec e Lychnophorella
Phyllaries weakly imbricate and caducous (state 0f Minas GETais) .........ccceeeeerrerereeierierierieniestesteereeseeneeneesesessessessessenes Piptolepis
Capitula arranged in a syncephalium

Capitula variously arranged in a glomerule, corymb, thyrse or panicle or rarely SOLtary ..........co.cocoeviecineiinineinerinineeneeeene 17
Third-order syncephalium; inner series pappus setae apices NAITOWEd ..........eueverueruirrieieieieieieiesie e seeseeeeeenens Lychnocephalus
Second-order syncephalium; inner series pappus setae apices NOt NATTOWEM .....c..eveveruerueriererieieieiertesiesiesteeteeresseeneeeesensessensens 16
Branched sympodial trunk; leaf indument composed of 3—5-armed and unbranched trichomes; syncephalium long-pedunculate ...
................................................................................................................................................................................. Paralychnophora
Unbranched monopodial trunk; leaf indument composed of T-shaped and unbranched trichomes; syncephalium sessile.................
.................................................................................................................................................................................. Maschalostachys
Cypselae glabrous; capitula with foliaceous subinvolucral bracts; leaf indument composed of stellate and/or 3—5-armed trichomes,
COMIMONLY ZEIMINALE .....evteuterieierteite sttt et et et et e bt et e ete e st ette st essestestestessesseeseeseentense s e s e s eeseeseeseeneensensansensessesseeseeseeneentensensensansensas 18
Cypselae pubescent; capitula rarely with foliaceous subinvolucral bracts; leaf indument composed of T-shaped trichomes ........ 20
Leaf adaxial surface strongly muricate, not marcescent; involucre ovoid; capitula with 8—11 florets Chronopappus
Leaf adaxial surface smooth, not muricate; involucre campanulate; capitula with 20—150 florets .........ccooerveeieieieiecierierereeee 19
Leaf marcescent; capitula with 20—75 florets; cypselae walls with phytomelanin .............ccceoeviririnienieciecieieeseees Heterocoma
Leaf not marcescent; capitula with 130—150 florets; cypselae walls without phytomelanin...........ccccccevveviereninineeieciennne. Roquea
Phyllaries with recurved tips (at least the inner series); corolla lobes short and glabrous; style with a basal node ........... Cololobus
Phyllaries without recurved tips; corolla lobes long and pubescent; style lacking a basal node ...........ccccoccverininccncninccncne 21
Leaf petiolate; capitula pedunculate, with 20—60 florets; cypselae with a prominent carpopodium .... ...Anteremanthus
Leaf sessile; capitula sessile, with 812 florets; cypselae with an inconspicuous carpopoditm...........cccceverveeeeierieriereennenne. Vinicia

Final remarks

Roquea joins a growing list of genera of Asteraceae recently described from Brazil, e.g. Maschalostachys, Lapidia
Roque & S.C.Ferreira in Roque et al. (2017a: 6), Lychnophorella Loeuille et al. (2019: 73), Archidasyphyllum (Cabrera
1959: 44) Ferreira et al. (2019: 13) and Vickia Roque & Sancho (2020: 670). Although description of new genus based
on new collections in the 21% century might be surprising, several aspects of Brazil, such as the high plant diversity
and endemism and the gaps in botanical collection in several areas, are surely related to this pattern, which is also seen
in other tropical countries.

The first known collection of Roquea multiserialis dates from 2018 by G. Martinelli, during an expedition mostly

focused on collecting Bromeliaceae. Fortunately, the area is now being systematically collected with efforts both from
Centro Nacional da Conservagdo da Flora and by a group led by the project “Plano de Acdo Territorial Espinhago
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Mineiro”, which aims to publish a book detailing the flora of the region. These efforts, which have led to the description
of new species (e.g. Cardoso et al. 2022; Almeda & Pacifico 2023; Pacifico et al. 2023; Silva et al. 2023; Zavatin et
al. 2023, Magri et al. 2024, Antar et al. 2024) and this new genus, are aimed at the creation of a new protected area.

Acknowledgements

We thank the curators and staff of the consulted herbaria, especially Dr. Luis Fernando T. de Menezes for his support at
SAMES; Margaret Tebbs for providing the line drawing; World Wide Fund for Nature (WWF), the Instituto Estadual
de Florestas, Minas Gerais (IEF-MG) and Pro-Espécies for supporting the fieldwork and R. Magri for help during the
fieldwork. The sequencing of Roquea was funded by grants from the Calleva Foundation to the Plant and Fungal Trees
of Life (PAFTOL) project at the Royal Botanic Gardens, Kew. GMA thanks IAPT for financial support; RBPA thanks
CAPES for financial support.

The opportunity to honour Nadia Roque by naming this new genus is bittersweet, as she suddenly passed away on
10" of October 2024, during the review process of this manuscript. She was not only a specialist in Asteraceae but also
a good friend, sharing with us her enthusiasm for life. She had a fundamental role in keeping the Asteraceae community
in Brazil moving towards common goals, and her eagerness to help everybody and joy on bringing people together will
be sorely missed. Her legacy leaves on the hundreds of students she advised and researchers she collaborated with, and
we hope this small gesture celebrates it (Fig. 8).

FIGURE 8. Dr Nadia Roque (1970-2024) (courtesy of Maria Liris Barbosa da Silva).
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