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Abstract

We describe a new species, Calea repanda, from Brazil and discuss novel morphological characters for the taxonomy of this
genus. This new species is morphologically similar to C. gentianoides and C. diamantinensis but is distinct due to repand (vs.
entire) leaf margins, radiate (vs. discoid) capitulum, larger involucre 12.2-12.7 x 10.6—12 mm (vs. 5.5-9.4 x 2.7-5.2 mm),
disc florets 30—40 (vs. 3-9), and fewer pappus scales 7—10 (vs. 15-20). Calea repanda is endemic to the Diamantina plateau
in Minas Gerais state, Southeastern Brazil. We provide a map with the geographic occurrence of this species, an illustration
with diagnostic characters, and the first taxonomic key for species of C. sect. Calea from Brazil. Furthermore, we propose a
more detailed terminology to describe the proportion of the number of paleae and disc florets in the capitulum receptacle.
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Introduction

Calea Linnaeus (1763: 1179) includes 158 species morphologically recognized by usually opposite leaves, radiate,
sometimes discoid capitula, solitary or more commonly cymose or umbelliform capitulescences, yellow anthers, and
pappus with 6-30 scales. Calea sect. Calea is the most widespread section of Calea and occurs from Mexico to
Argentina. Calea sect. Calea is characterized by species with umbelliform to cymose capitulescences and pappus
longer than the cypselae (Urbatsch ez al. 1986). It encompasses 52 species mainly distributed in Venezuela (19 spp.),
Colombia (19 spp.), Brazil (13 spp., including the new one described here), and Mexico (7 spp.).

Most species of Calea have a paleaceous capitulum receptacle (e.g., the axis of the inflorescence), however,
historically paleae features have not been described with standard terminology. The first species description to detail the
paleaceous receptacle was for C. cordifolia Swartz (1806: 1326), currently a synonym of C. jamaicensis (1763: 1179).
Since then, the majority of descriptions for Calea include details about the receptacle and paleae, usually describing the
shape of the receptacle, the presence of paleae, and the length, shape, and apex of these later structures. The receptacle
and presence of paleae have had some taxonomic importance within the genus. The synonym, Geissopappus Bentham
(1840: 44), was studied by Robinson (1975) and according to him this epaleaceous receptacle was diagnostic for the
genus. Later, this genus name was considered a synonym of Calea (Robinson 1979), in this paper it was commented
that these species had in common short pappus, which justifies that these three species are placed into C. sect. Meyeria
(Candolle 1836: 670) Bentham & Hooker (1873: 391) and belong to two species complexes. Among these, C. caleoides
(Candolle 1840: 294) Robinson (1975: 428) and C. polycephala (Baker 1884: 179) Robinson (1975: 428) belong to
the C. teucriifolia complex, while C. bahiensis (Mattfeld 1925: 390) Robinson (1975: 428) belongs to the C. pilosa
complex. Several authors consider the paleae (presence, shape and length) an informative taxonomic character in
Calea (Pruski 1998, 2013, Pruski & Urbatsch 1987, Reis-Silva & Nakajima 2020, 2021, Roque & Carvalho 2011).
Two different complexes inserted in C. sect. Monanthocalea (Lessing 1832: 242) Pruski (1998: 684) and C. sect.
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Meyeria were characterized by having a “weakly or moderately” paleaceous receptacle (Pruski 1998) and “receptacles
epaleate or partly so” (Pruski & Hind1998), respectively. Indicating that not only the presence or absence of paleae
may be important, but also the proportion of paleaceous elements with respect to the number of disc florets.

12°30'S

13°20'S

BA

14°10'S

Pacific
Ocean

/
15°S

.%"v. o,
Atlantic NN,
Ocean

15°50'S

16°40'S

- Minas Gerais

17°30'S

18°20'S

MG

19°10'S

20°S

20°50'S

* Calea repanda Z\

o - Atlantic
L | State boundary fo Ocean

0 2040 RJ :
mmKm / ‘)

45°50'W 45°W 44°10'W 43°20'W 42°30'W 41°40'W 40°50'W 40°W 39°10'W

21°40'S

FIGURE 1. Distribution of Calea repanda (Neurolaeneae, Asteraceae) in Brazil. MG—Minas Gerais State, BA—Bahia State, ES—
Espirito Santo State, RJ—Rio de Janeiro State.
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We also highlight the importance of describing the number of paleae found when the receptacle is paleaceous.
To assess this character, it is necessary to check if all the disc florets have associated paleae. Note that the position of
the disc florets in the receptacle is not necessarily associated with the presence or absence of the paleae. In general
the descriptions of paleae and receptacle characters and character states are rather ambiguous and/or inconsistent
throughout the taxonomic literature for Calea. Species description and taxonomic delimitation could be improved
by clarifying details about paleae, receptacles, and their associated characters and character states. We aim to clarify
the description of these taxonomically important features in this work by providing a glossary of terms to accurately
describe the proportion of paleae and florets in the receptacle.

This new terminology is applied to the description of a specimen of Calea collected by the Bem Diverso Project
(Sevilha et al. 2022) from Minas Gerais state, Southeastern Brazil. This specimen was collected near the border with
Bahia state, in a transitional region between the Cerrado (Tropical Savanna) and the Caatinga (Seasonally Tropical
Dry Forest) floristic regions, from the Espinhago Range in Minas Gerais (Fig. 1) and has remained unidentified at the
species level until recently. The new species is very distinct among other species of C. sect. Calea due the presence of
repand leaf margins and a capitulescence with very few capitula. Based on its distinctive morphology, we describe this
new species, provide an illustration and occurrence maps, and discuss its taxonomic affinities along with a taxonomic
key for the species of C. sect. Calea from Brazil.

Material and methods

We reviewed all the available literature for Calea (Baker 1884, Barroso 1975, Bueno & Heiden 2021, in press, Bueno
et al. 2021, Malme 1933, Pozo & Hind 2013, Pruski 1983, 1984, 1997, 1998, 2005, 2011, 2013, Pruski & Hind 1998,
Pruski & Robinson 2018, Pruski & Urbatsch 1987, 1988, Reis-Silva 2019, Reis-Silva and Nakajima 2020, 2021,
Robinson 1975, 1979, Roque & Carvalho 2011, Silva 2016, Silva et al. 2016, Urbatsch et al. 1986, Wussow et al.
1985).

Herbarium specimens were studied in person and through loans from the following herbaria: BHCB, BHZB,
CEN, CESJ, DIAM, ECT, EFC, ESAL, FLOR, FURB, G, HBR, HDCF, HDJF, HEPH, HUCS, HUFU, IBGE, ICN,
K, MBM, MO, NYBG, P, PACA, PAMG, PEL, R, RB, RFA, SALLE, SIRP, SMDB, SP, SPF, SPSF, UB, UEC, UFG,
UPCB, US, VIC (acronyms according to Thiers 2022) or based on high definition images hosted online through the
following digitized herbaria: ALCB, BM, CRI, FCAB, HUEFS, HURB, HUCP, HVASF, IPA, JOI, L, LY, MG, S.
Several online herbarium databases were consulted, including the following: C. V. Starr Herbarium Virtual (2022),
Reflora (2022), Smithsonian Virtual Herbarium (2022), SpeciesLink (2022), and Tropicos (2022).

We described vegetative structures from dried herbarium specimens and reproductive structures were described
after rehydration in warm water (ca. 80°C) for one minute. We used a caliper, protractor, and the stereomicroscope to
perform measurements and for additional description. Measurement outliers were based on calculation of medians,
quartiles, and interquartile deviations. “Rarely” is utilized for characters that occur in up to 10% of the specimens
studied, “sometimes” is applied for characters that occur between 10.01% and 25% of the specimens studied, “often”
is used for characters that occur between 25.01% and 40% of the specimens analyzed. “Or” is adopted for characters
that occur between 40 and 60% of the studied specimens.

The general morphological terminology follows Beentje (2010), Ellis et al. (2009), and Hickey (1973). Specialized
Compositae terminology follows Funk ez al. (2009), and specific terminology about the pappus of Calea follows
Bueno and Heiden (2022a in press). The IUCN guidelines (2019) were followed for preliminary conservation status
assessment. Distribution maps were prepared using Quantum GIS v. 3.0 (QGIS Development Team 2015).

We propose a more accurate terminology for the description of the paleaceous receptacle, specifically with respect
to the proportion of the number of paleae relative to the number of disc florets in the receptacle (Table 1). In addition
to the currently used term: epaleaceous - without paleae, we further detail the term “paleaceous” with five new terms
that better represent the diversity of the proportion of paleae compared to the number of disc florets on receptacles of
Calea. The following terms are proposed: epaleaceous — complete absence of paleae; pauperpaleaceous — up to 10%
of disc florets has paleae associated; paucipaleaceous — between 10.01% and 25% of disc florets has paleae associated;
oligopaleaceous — among 25.01% and 50% of disc florets has paleae associated; hemipaleaceous — amongst 50.01%
and 99.99% of disc florets has paleae associated; and holopaleaceous — each disc floret has paleae associated.
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TABLE 1. Terminology for description of the proportion of the number of the paleae comparing with the number of the disc
florets on the receptacle of Calea (Neurolaeneae, Asteraceac).

Receptacle Definition Example (hypothetic head has 100 disk florets)
Epaleaceous Complete absence of paleae 0 paleae
Pauperpaleaceous Up to 10% of disc florets have paleae associated 1 to 10 paleae

. Between 10.01% and 25% of disc florets have paleae
Paucipaleaceous . 11 to 25 paleae
associated

) Among 25.01% and 50% of disc florets have paleae
Oligopaleaceous . 26 to 50 paleae
associated

. Amongst 50.01% and 99.99% of disc florets have
Hemipaleaceous . 51 to 99 paleae
paleae associated

Holopaleaceous All the disc florets have paleae associated 100 paleae

Taxonomic treatment
Calea repanda V.R .Bueno, Gostel & G.Heiden, sp. nov. (Fig.2)

Type:—BRASIL. Minas Gerais, Rio Pardo de Minas, Serra Nova, sitio 25, ponto 2, 23 June 2017, A. C. Sevilha 7016 (holotype: CEN!).
Calea repanda is morphologically similar to C. diamantinensis and C. gentianoides; however, it can be distinguished by the leaves with
repand margins (vs. entire margins), capitula radiate (vs. discoid), involucre 12.2-12.7 mm x 10.6-12 mm (vs. 5.5-9.4 mm x 2.7-5.2
mm), capitulum with holopaleaceous receptacle (vs. oligopaleaceous or epaleaceous, respectively), disc florets 30—40 (vs. 3-9), and

pappus scales 7-10 (vs. 15-20).

Plants herbaceous, up to 0.6 m tall. Stems castaneous, cylindrical, striate, glabrous to sparse pilose, internodes
11.5-15 mm long. Leaves decussate, petiole 1.3—1.5 mm long; blades 1.37-3.31 x 0.59-2.1 cm, wide oblong to
wide elliptic, often narrow oblong to elliptic, base rounded, apex obtuse, venation paralellodromous, margins repand,
revolute, abaxial surface glabrous to sparsely pilose, rarely pilose, veins glabrous or hispidulous, glands absent, adaxial
surface glabrous with margin scabrid, glands absent, coriaceous, discolorous, abaxial surface olivaceous, adaxial
surface dark green. Capitula arranged in pairs, terminal; peduncle 0.45-0.7 cm long, hirtellous to hirsute, glandular-
punctate. Capitulum heterogamous, radiate; involucre 12.2-12.7 x 10.6—12 mm, campanulate to broadly cylindrical.
Phyllaries 6-seriate, conspicuously striate, margins entire, hyaline, flat; outermost series of phyllaries scarious with
apex foliaceous, olivaceous with base yellowish green, first series 5.5-5.6 x 3.4—4 mm, broadly oblong or ovate,
apex obtuse, sparsely hirsute to sparsely pilose, sparsely glandular-punctate in apex, 6—8-striate; second series 5.3 x
3.9 mm, ovate, apex obtuse, pilose to densely pilose, sparsely glandular-punctate in apex, 8-striate; innermost series
scarious, glabrous, pale yellow to green, third series 5.5 x 3.7 mm, ovate, apex rounded, 9—12-striate; fourth series 5.4
x 5 mm, very broadly ovate, apex rounded, 15-18-striate; fifth series 9.6—-10.1 x 4.6—4.9 mm, narrowly ovate, apex
rounded, 14—15-striate; sixth series 10.4—10.9 x 3.7—4.3 mm, narrowly oblong to lanceolate, apex rounded, 10—12-
striate; receptacle flat, holopaleaceous, paleae 8.2-9.6 mm long, narrowly elliptical, concave, apex acuminate or
attenuate, light yellow. Ray florets 8—10, pistillate, corolla 13.4—13.8 mm long, liguliform, tube 2.9-3.3 mm long, limb
10.1-10.5 % 2.8-3.8 mm, oblanceolate, apex 3-lobed, 5-veined, abaxial surface glandular-punctate, adaxial surface
glabrous, yellow; style arms 1.0-1.1 mm long, linear, yellow. Disc florets 30—40, bisexual, corolla 5-5.4 mm long,
tubular, tube 1.3—1.6 mm long, lobes 0.8—1.2 mm long, glabrous, yellow; anthers 2.4-2.5 mm long, light yellow, apical
anther appendages trullate; style arms 0.8—1.1 mm long, linear, yellow. Cypselae 3.0-3.2 mm long, black, prismatic,
ray cypselae 3-angled, disc cypselae 4-angled, glabrous to pilose, ribs densely pilose; pappus 7-10, bitypic, scales
bilength (1-2 distinctly longer) or polylength, free, uniseriate, shorter scales (1.1-) 2.4-3.5 mm long, medium scales
3-3.4 mm long (exclusively present when polylength), longer scales 3.1-4.3 mm long, narrow elliptic to lanceolate,
apex long acuminate, margins entire, erose.
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FIGURE 2. Calea repanda sp. nov. (Neurolaeneae, Asteraceae) A. Flowering branch. B. Leaf, abaxial surface. C. Capitula with ray florets
removed to show involucre, paleae and disc florets arrangements. D. First series of phyllaries. E. Second series of phyllaries. F. Third
series of phyllaries. G. Fourth series of phyllaries. H. Fifth series of phyllaries. I. Sixth series of phyllaries. J. Ray floret. K. Disc floret

with bilength pappus scales. L. Cypsela with polylength pappus scales. A-L drawn from A. C. Sevilha 7016 (CEN); A—L: millimeter scale.
[lustration by Débora Dalzotto.
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Distribution and Habitat:—Calea repanda is a stenoendemic species that occurs exclusively in one municipality
in the north of Minas Gerais state: Rio Pardo de Minas (Fig. 1). This new species grows in areas of Campo Rupestre
(rocky outcrops tropical grasslands) in elevations around 800 m.

Informal Conservation Status:—Ceritically Endangered (B1; B2a; C2 i, ii; D). Calea repanda is represented by
one single specimen. A. C. Sevilha (the collector) is one of the coordinators of the Bem Diverso Project (Sevilha et al.
2022) and tried to find the species in the surroundings during other trips to the field, but he failed (pers. comm.). The
species was collected in an area where the Bem Diverso Project is being developed, which aims to combine sustainable
development with nature conservation (Sevilha ez. al. 2022), but it is not a protected area. According to the [IUCN
(2019) criteria, this new species meets the following requirements: the criteria B1 (less than 100 km? of extent of
occurrence), B2 (less than 10 km? of area of occupancy) and the condition A of criterion B (because it has one known
location); criterion C, conditions i and ii of C2, and the criterion D are applied for having only one known mature adult
individual.

Etymology:—The epithet “repanda” refers to the repand margins leaf, a morphological trait not found in any
other species of Calea from Brazil.

Phenology:—The holotype was collected with florets and fruits in June.

Taxonomic comments:—The unbranched stem, heads arranged in pairs, and especially the repand margin leaf
distinguishes this species and is likely why this specimen remained unidentified since its collection. The repand margin
is a unique trait in Brazilian Calea and the capitula arranged in pairs are also quite uncommon. Despite the importance
of capitulescence in differentiation of sections of Calea (Bueno et al. 2021), the reduced capitulescence of C. repanda
did not provide any hint in which section it would be likely placed.

The morphological feature from the specimen supports its recognition as a new species. The analyses of the
pappus, predominantly longer than the cypselae, corroborates that the new species belongs to C. sect. Calea. The
two more widespread species of this section in Brazil are C. pinnatifida (Brown 1818: 109) Lessing (1830: 158) and
C. lantanoides Gardner (1848: 416). Calea repanda is easily distinguishable from these two species by the habit
herbaceous 0.6 m tall (vs. shrubby 1-5 m), petiole 1.3—1.5 mm long (vs. 3.5-9 mm), leaf margin repand (vs. pinnatifid
or serrate), capitula arranged in pairs (vs. cymose umbelliform), involucre wide 10.6—12 mm (vs. 3.4-8 mm), corolla
of the ray florets 13.4—13.8 mm (vs. 7-11.2 mm, absent in C. lantanoides), disc florets 30—40 (vs. 7-21), and pappus
scales 7-10 (vs. 16—43).

Calea repanda is morphologically similar to C. gentianoides Candolle (1836: 672) and C. diamantinensis Silva
& Nakajima (2020: 200); these three species form a likely group placed in C. sect. Calea. The C. gentianoides group
is characterized by the herbaceous habit (uncommon in this section), elliptical to oblong leaves, capitulescences with
few capitula, and pappus 2.5-5 mm long. Due to the unusual herbaceous habit in the section, the reduced number
of capitula in the capitulescence, and because two of the three species have either epaleaceous or oligopaleaceous
receptacles (a putative derived character in Calea), we suspect that the C. gentianoides group probably has diverged
recently within C. sect. Calea.

Calea repanda can be distinguished from the remaining species of the C. gentianoides group (C. diamantinensis
and C. repanda) by the venation paralellodromous (vs. eucamptodromous or acrodromous), margin repand (vs. entire),
capitulum radiate (vs. discoid), involucre 12.2—-12.7 mm x 10.6—-12 mm (vs. 5.5-9.4 mm X 2.7-5.2 mm), receptacle
holopaleaceous (vs. oligopaleaceous or epaleaceous), disc florets 3040 (vs. 3-9), and pappus scales 7-10 (vs. 15—
20).

Regarding the new terminology proposed to describe the proportion of paleac compared to disc florets on
capitulum receptacles (Tab. 1), we expect this terminology will be applicable to species of all sections of Calea (Pruski
1998). From the five sections, only C. sect. Haplocalea Pruski (1998: 683—684) unanimously have holopaleaceous
species. From the other sections, at least 18 species of Calea (ca. 11% of the genus) have a smaller proportion of paleae
compared to disc florets. Meanwhile, leastwise 17 species (ca. 11% of the genus) have an epaleaceous receptacle.

Key to the species of Calea sect. Calea from Brasil

1. CAPITULA TAQIALE. . ...ttt ettt h ettt ettt b et eb e st et b e s e bt b et e bt s st b et e bt s bt b e s bttt a et ae et aee 2.
- CaAPITULA QISCOIA ...ttt ettt ettt st h et b e st b et b e bt e bt e bt b et e bt s et b e bt b es e bttt aee 6.
2. Capitulum solitary or capitula arranged IN PAITS ........co.ecueirieiriiiierei ettt sttt ettt ettt e ettt ebe e 3.
- Capitula arranged in capitulescences with three or more Capitula ..........ccccivueiiiiiiinieiiiinicc e 4.
3. Involucre 3-seriate, 7.5-10 mm long, receptacle epaleaceous; ray florets 5—7, disc florets ca. 15; pappus scales 0.8 mm long........

.......................................................................................................................................................................................... C. caleoides
- Involucre 6-seriate, 12.2—12.7 mm long, receptacle holopaleaceous; ray florets 8—10, disc florets 30-40; pappus scales 1.1-4.3 mm
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LOMIE .ttt ettt b e b bt e a e h e a e en s en s et et e ke ek e eheeRees e en e e st en s et e b e bt st estenten s e st entenbeeteeteereeneeneentennens C. repanda

4. Ray florets 11—12; pappus SCALES CA. 15 ... .ciiiiiiiieiieiieiieietete ettt ettt ettt et e st et e bessessessesseeseeneenaensens C. lucidivenia
- Ray florets 2—10; PAPPUS SCALES 2543 .....ouiiieieieeieeieeieeeet ettt ettt ettt et et e st et e be e b e eseeseeseestententensessesseeseeseeneensensensenseeseeseeneenes 5.
5. Leaf margins pinnatifid; capitula sparsely arranged............cceveveriririiieieieeeeeetc ettt C. pinnatifida
- Leaf margins serrate; capitula densely arranged .........c..ccooveiririiiniiiiiieneee ettt C. serrata
6. Phyllaries foliaceous, longer than the INVOIUCTE..........cc.cciiiiiiriiiiiiece ettt ettt sttt b et 7.
- Phyllaries foliaceous, of the same length or shorter than the INVOIUCTE ...........cccoeoiiiriiiiiiiiinicc e 8.
7. RAY FlOTEES 1225 ..ottt ettt st st e bt e et e st et et e b e b e e bt es e e st eneentens e st et e eseeseeseeseentententensensenbeebeebeeneeneeneenee C. lutea
- RAY FlOTEES 45 ...ttt ettt et ettt e et e bt e et e st e st e st e s e s e e be e st e st e st estentent e s e b e et e eseeseeseententententenbenbeebeeneeneenes C. papposa
8. Receptacle epaleaceous .........cecvevevveienienenennenne ..C. gentianoides
- Receptacle oligopaleaceous 01 NOLOPAlEACEOUS............eoveuiiiiiiriiiitii ettt sttt sttt b et ebene 9.
9. Involucre 4-seriate; pappus scales 1.9-2.3 mm long......... ...C. divergens

- Involucre 5—8-seriate; pappus scales 2.7—5.5 MIM LOMNZ......cc.iiiiiiiiiiieieee ettt ettt ettt et e besteetesresseeneeneens
10. INVOIUCTE S-SETIALE .....cveueeitiiietet ettt ettt ettt h ettt b e s et b et bttt e bt a s bt e bt se et e b et bttt ebe e b e
- INVOIUCTE 78-S@ITALE ...ttt ettt etttk t et b ettt be ettt ae e ebene
11. Involucre 3.5-5.2 mm long; receptacle oligopaleaceous, paleae 2—4; disc florets 7-9; cypselae 2.7-3 mm long

................................................................................................................................................................................. C. diamantinensis
- Involucre 6.7-8.4 mm long; receptacle holopaleaceous, paleae 20-30; disc florets 20-30; cypselae 2-2.5 mm long .......................

............................................................................................................................................................................................... C. oliveri
12. Leaf blade glabrous; pappus SCAIES 15 ......ccouiiiiriiiiiiiiieere ettt ettt sttt C. abelioides

- Leaf blade pilose; pappus SCAIES 10—25.......c.ooiiieieieieriese ettt ettt ettt et et et estesbesseebeeseesee st e st ensensensenbessessessessesneaneens 13.
13. Petiole 0.5-1.5 mm long, leaf surface abaxially pubescent . ... C. solidaginea
- Petiole 3—7 mm long, leaf surface abaxially tOMENLOSE ........ccveieierieriiriieiietieieieeee ettt C. lantanoides
Acknowledgements

VRB acknowledges CNPq (141645/2018-0) for the fellowship granted, CAPES/PROAP for research support, a Harold
E. Robinson and Vicki A. Funk Award to VRB in 2020, International Association of Plant Taxonomists Research
Grants to VRB in 2021, and a Society of Systematic Biologists Mini-ARTS Award to VRB in 2021. GH acknowledges
CNPq (314590/2020-0) for the research productivity grant. The authors are grateful to the staff of all herbaria visited
for the availability, receptivity, and assistance; special thanks to Dr. Taciana Cavalcanti, curator of the CEN herbarium,
who allowed the holotype sampling for the detailed description of this species; and also grateful to Dr. Sevilha for the
effort in making new incursions to find the species. The authors are also thankful to M. T. R. Costa, C. H. Dalastra
and M. G. Buchoski for discussing about the new terminology; Débora Dalzotto, who prepared the beautiful botanical
illustrations, and Jodo Iganci for the useful advices on the improvement of the fine line drawings; and the anonymous
reviewers who contributed to the work with helpful suggestions.

References

Baker, J.G. (1884) Compositae: Helianthoideae. /n: Martius, C.F.P. & von Eichler, A.W. (Eds.) Flora brasiliensis. Oldenbourgh, Miinchen
& Leipzig, pp. 251-258.

Barroso, G.M. (1975) De Compositarum Novitatibus. Sellowia 26: 102—118.

Beentje, H. (2010) The Kew Plant Glossary an [llustrated Dictionary of Plant Terms. Kew Publishing, Richmond, 160 pp.

Bentham, G. (1840) Icones plantarum or figures, with brief descriptive characters and remarks, of new or rare plants, selected from the
author s herbarium. Species Plantarum, London, 91 pp.

Bentham, G. & Hooker, J.D. (1873) Genera plantarum. Reeve & Co., London, 554 pp.

Bonpland, A.J.A., Humboldt, FW.H.A. & Kunth, C.S. (1820) Nova genera et species plantarum. Lutetiae Parisiorum, 236 pp.

Brown, R. (1818) Mr. Brown’s observation on the natural family of plants called Compositae. Transactions of the Linnean Society of
London 12 (1): 76-142.
https://doi.org/10.1111/.1095-8339.1817.tb00223.x

Bueno, V.R. & Heiden, G. (2021) Calea funkiana (Compositae, Neurolaeneac), A New Species Endemic From Serra do Cip6, Minas
Gerais, Brazil. Systematic Botany 46 (2): 470-475.
https://doi.org/10.1600/036364421X16231782047497

Bueno, V.R. & Heiden, G. (2022a) Novelties in Calea sect. Meyeria (Asteraceae, Neurolaeneae) from Brazil. Systematic Botany 47 (2):

(in press).

286 <« Phytotaxa 544 (3) © 2022 Magnolia Press BUENO ET AL.



Bueno, V.R. & Heiden, G. (2022b) Calea sessilifolia (Asteraceae, Neurolaeneae), a new species from the Diamantina Plateau, Minas
Gerais, Brazil. Systematic Botany. [in press]

Bueno, V.R., Gostel, M.R. & Heiden, G. (2021) An overview of Neurolaeneae (Compositae). Capitulum 1: 36-43.
https://doi.org/10.53875/capitulum.01.1.03

C.V. Starr Virtual Herbarium (2022) New York Botanical Garden. Available from: http://sweetgum.nybg.org/science/vh/ (accessed 25
January 2022).

Candolle, A.P. (1836) Compositae-Senecioneae. /n: Candolle, A.P. (Ed.) Prodromus Systematis Naturalis Regni Vegetabilis, vol. 5. Treuttel
& Wiirtz, Paris & Strasbourg, pp. 497-695.

Candolle, A.P. (1838) Les Mémoires IX et X, relatifs a la famille des Composées. /n: Candolle, A.P. (Ed.) Prodromus Systematis Naturallis
Regni Vegetabilis, vol. 7. Treuttel & Wiirtz, Paris & Strasbourg, pp. 1-330.

Ellis, B., Daly, D.C., Hickey, L.J., Johnson, K.R., Mitchell, J.D., Wilf, P. & Wing, S.L. (2009) Manual of Leaf Architecture. The New York
Botanical Garden Press, New York, 190 pp.

Funk, V.A., Susanna, A., Stuessy, T.F. & Robinson, H. (2009) Systematics, Evolution and Biogeography of Compositae. International
Association for Plant Taxonomy, Vienna, 965 pp.

Gardner, R. (1848) Contributions towards a Flora of Brazil, being the distinctive characters of some new species of Compositae, belonging
to the tribe Senecionideae. London Journal of Botany 7: 395-425.

Giulietti, A.M., Pirani, J.R. & Harley, R.M. (1997) Espinhago range region. /n: Davis, S.D., Heywood, V.H., Herrera-Macbride, O.,
Villa-Lobos, J. & Hamilton, A.C. (Eds.) Centres of plant diversity. A guide and strategy for their conservation. The Americas, vol.
3. WWF/IUCN, Cambridge, pp. 397-404.

Hickey, L.J. (1973) Classification of the architecture of dicotyledonous leaves. American Journal of Botany 60: 17-33.
https://doi.org/10.1002/j.1537-2197.1973.tb10192.x

TUCN (2019) Guidelines for using the IUCN red list categories and criteria, version 13. Prepared by the Standards and Petitions Committee,
Cambridge U.K. Available from: http://www.iucnredlist.org/documents/RedListGuidelines.pdf (accessed 10 January 2022).

Lessing, C.F. (1830) Synanthereis herbaria regii berolinensis. Linnaea 1: 1-237.

Lessing, C.F. (1832) Synopsis generum Compositarum. Duncker & Humblot, Berlin, 473 pp.

Linnaeus, C. von. (1763) Species plantarum, ed. 2, vol. 2. L. Salvius, Stockholm, 1684 pp.

Malme, G.O.A. (1933) Compositae paranenses. Kongliga Svenska Vetenskaps Academiens Handlingar 12 (2): 1-122.

Mattfled, J. (1925) Plantae Luetzelburginae Brasiliensis V1. Notizblatt des Koniglichen Botanischen Gartens und Museums zu Berlin 9
(85): 377-402.
https://doi.org/10.2307/3994387

Miola, D.T.B., Ramos, V.D.V. & Silveira, F.A.O. (2021) A brief history of research in campo rupestre: identifying research priorities and
revisiting the geographical distribution of an ancient, widespread Neotropical biome. Biological Journal of the Linnean Society 133:
464-4380.
https://doi.org/10.1093/biolinnean/blaal75

Pozo, P. & Hind, D.J.N. (2013) A new species of Calea sect. Meyeria (Compositae: Heliantheae: Neurolaeninae). Calea woodi, from Santa
Cruz, Bolivia. Kew Bulletin 68: 1-5.
https://doi.org/10.1007/512225-013-9463-z

Pruski, J.F. & Hind, D.J.N. (1998) Two new species of Calea (Compositae: Heliantheae) from Serra do Grdo Mogol and Vicinity, Minas
Gerais, Brazil. Kew Bulletin 53: 695-701.
https://doi.org/10.2307/4110488

Pruski, J.F. & Robinson, H.E. (2018) Asteraceae. /n: Davidse, G., Sanchez, M.S., Knapp, S. & Cabrera, F.C. (Eds.) Flora Mesoamericana.
Missouri Botanical Garden, Saint Louis, pp. 1-608.

Pruski, J.F. & Urbastch, L.E. (1988) Five new species of Calea (Compositae: Heliantheae) from Planaltine Brazil. Brittonia 40: 341—
356.
https://doi.org/10.2307/2807644

Pruski, J.F. & Urbatsch, L.E. (1987) Calea dalyi (Compositae: Heliantheae), a new species from the Serrania de Santiago, Bolivia.
Brittonia 39: 201-204.
https://doi.org/10.2307/2807375

Pruski, J.F. (1984) Calea brittoniana and Calea kristiniae: Two New Compositae from Brazil. Brittonia 36: 98-103.
https://doi.org/10.2307/2806617

Pruski, J.F. (1997) Calea L. In Steyermark, J.A., Berry, P.E. & Holst, B.K. (Eds.) Flora of the Venezuelan Guayana. Missouri Botanical
Garden, St. Louis, pp. 221-236.

Pruski, J.F. (1998) Novelties in Calea (Compositae: Heliantheae) from South America. Kew Bulletin 53: 683—693.
https://doi.org/10.2307/4110487

CALEA REPANDA, ANEW SPECIES Phytotaxa 544 (3) © 2022 Magnolia Press < 287



Pruski, J.F. (2005) Studies of Neotropical Compositae—I. Novelties in Calea, Clibadium, Conyza, Llerasia, and Pluchea. Sida 21: 2023—
2037.

Pruski, J.F. (2011) Compositae of the Guayana Highland—XIV. Four new species of Calea (Neurolaeneae) from Tepui summits in Venezuela.
Phytoneuron 52: 1-9.

Pruski, J.F. (2013) Studies of Neotropical Compositae—IX. Four new species of Calea (Neurolaeneae) from Bolivia, Brazil and Paraguay.
Phytoneuron 72: 1-4.

QGIS Develpment Team (2015) QGIS Geographic Information System, Open Source Geospatial Foundation Project. http://qgis.osgeo.
org (accessed 10 December 2021).

Reflora (2022) Reflora — Herbario Virtual. Available from: http://floradobrasil.jbrj.gov.br/reflora/herbarioVirtual/ (accessed 14 January
2022).

Reis-Silva, G.A. & Nakajima, J.N. (2020) A new species of Calea (Neurolaeneae, Asteraceae) from the Espinhago Range, Minas Gerais,
Brazil. Phytotaxa 432 (2): 199-205.
https://doi.org/10.11646/phytotaxa.432.2.9

Reis-Silva, G.A. & Nakajima, J.N. (2021) A new species of Calea (Neurolaeneae, Asteraceae) from the Atlantic Forest, Minas Gerais,
southeastern Brazil. Phytotaxa 490 (1): 129-136.
https://doi.org/10.11646/phytotaxa.494.1.9

Reis-Silva, G.A. (2019) The Genera Calea L. (Neurolaeneae, Asteraceae) in Minas Gerais. Brazil. Universidade Federal de Vigosa,
Vigosa, 181 pp.

Robinson, H. (1975) Studies in the Heliantheae (Asteraceae). VI. Aditions to the genus Calea. Phytologia 32 (5): 426-430.

Robinson, H. (1979) Studies in the Heliantheae (Asteraceae). XIX. Four new species of Calea from Brasil. Phytologia 44 (4): 270-276.

Roque, N. & Carvalho, V.C. (2011) Estudos taxondmicos do género Calea (Asteraceae, Neurolaeneae) no estado da Bahia, Brasil.
Rodriguésia 62: 547-561.
https://doi.org/10.1590/2175-7860201162308

Sevilha, A.C., Scariot, A., Matias, R.A.M., Avila, J.C.C., Nascimento, M.M. & Viudes, P. (2022) Projeto Bem Diverso: integrando
conservagdo e uso sustentavel da biodiversidade as prdticas produtivas de produtos florestais ndo madeireiros e sistemas
agroflorestais em paisagens florestais de multiplo uso e alto valor de conservagdo. Projeto Bem Diverso - Embrapa/Pnud/GEF,
Brasilia. [http://www.bemdiverso.org.br/]

Silva, G.H.L. (2016) Estudos Taxonémicos do Género Calea L. (Asteraceae: Neurolaeneae) na regido Centro-Oeste do Brasil. Universidade
Federal de Goias, Goiania, 165 pp.

Silva, G.H.L., Bringel, J.B. & Teles, A.M. (2016) A new species of Calea (Asteraceac—Neurolaneae) from Goias State, Brazil. Phytotaxa
265:279-284.
https://doi.org/10.11646/phytotaxa.265.3.9

Smithsonian National Museum of Natural History (2022) Collection NHMN. Available from: https://collections.nmnh.si.edu/search/
botany/ (accessed 25 January 2022).

SpeciesLink (2022) SpeciesLink network. Available from: https://specieslink.net/search/ (accessed 14 January 2022).

Swartz, O.P. (1806) Flora Indiae Occidentalis, vol. 3. J. Palm, Erlangen, pp. 1231-2018.

Telenius, A. & Shah, M. (2022) Phanerogamic Botanical Collections (S). Available from: http:/herbarium.emg.umu.se/index.html
(accessed 11 January 2022).

Thiers, B. (2022 [continuously updated]) Index Herbariorum: A global directory of public herbaria and associated staff. New York
Botanical Garden’s Virtual Herbarium. Available from: http://sweetgum.nybg.org/science/ih/ (accessed 10 January 2022).

Tropicos.org (2022) Missouri Botanical Garden. Available from: https://tropicos.org (accessed 14 February 2022).

Urbatsch, L.E., Zlotsky, A. & Pruski, J.F. (1986) Revision of Calea sect. Lemmatium (Asteraceae: Heliantheae) from Brazil. Systematic
Botany 11 (4): 501-514.
https://doi.org/10.2307/2419029

Wussow, J.R., Urbatsch, L.E. & Sullivan, G.A. (1985) Calea (Asteraceae) in Mexico, Central America and Jamaica. Systematic Botany
10 (3): 241-267.
https://doi.org/10.2307/2418590

288 <« Phytotaxa 544 (3) © 2022 Magnolia Press BUENO ET AL.



