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ABSTRACT

Full descriptions of four Galianthe species, complemented by new data on fruits and seed characters are presented. These
species occur at 500-3000 m elevations: G. gertii and G. reitzii in southeastern Brazil; G. guaranitica in eastern Paraguay
and central-western Brazil; and G. boliviana in the sub-Andean region of northern Bolivia and southern Peru. Conservation
status, with comments on distribution, is provided for three of them and is reassessed for one. The lectotypification of G.
guaranitica is discussed.
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INTRODUCTION

Galianthe Grisebach (1879: 156) is a neotropical genus of 55 species, positioned in the Spermacoce clade of the
tribe Spermacoceae (Rubiaceae, Rubioideae; Karehed e al. 2008, Cabral 2009). The genus is characterized by an
erect habit, xylopodium or taproot, the generally distylous flowers arranged in lax thyrsoid inflorescences, bifid style,
2-carpellate ovary, longitudinally dehiscent fruit, with dehiscent valves or indehiscent mericarps, plano-convex or
complanate seeds and the basic chromosome numbers of x=8,12,14,15 (Cabral & Bacigalupo 1997, Cabral 2009).
Its species are found in open savanna formations, locally known as rocky outcrops, flooded areas, different types of
cerrado, and campos de altitude (high elevation open fields) (Florentin et al. 2017a, 2018).

After Grisebach (1879) described the genus, Galianthe was treated as a section of Borreria or Spermacoce
(Schumann 1888, Kuntze 1898, Chodat & Hassler 1904, Moore 1904, Standley 1931, Smith & Downs 1956, Porto et
al. 1977, Galati 1988), until 1991 when Cabral (1991) rehabilitated the genus for numerous South American species
based on morphological evidence. This proposal was not accepted by certain authors, such as Govaerts (1996) and
Terrel & Wunderlin (2002), who kept treating Borreria and Galianthe as synonyms under Spermacoce. But Cabral’s
point of view was corroborated years later by studies involving different disciplines such as: citogenetic (Davifia &
Cabral 1991), palynology (Pire & Cabral 1992) and phylogeny (Dessein 2003). Galianthe was taxonomically revised
by Cabral and Bacigalupo (1997) and Cabral (2009) who proposed to divide the genus into two subgenera: Galianthe
subgen. Galianthe, and G. subgen. Ebelia E.L. Cabral & Bacigalupo (1997: 859). Most of the species of the genus are
included in the subgen. Galianthe, with 41 South American species, and are characterized by capsules with dehiscent
valves, seeds with winged margins, an erect habit, non-winged stems, distylous flowers, pollen with a double reticulum,
and chromosome number x=8 (Cabral 2009). Galianthe subgen. Ebelia comprises 14 species, ranging from southern
Mexico to northern Argentina. The species of this subgenus are characterized by capsules with indehiscent mericarps,
seeds with non-winged margins, variable habit, winged stems, distylous or homostylous flowers, pollen with a double
or simple reticulum, and chromosome numbers x=12, 14, 15 (Cabral & Bacigalupo 1997, Florentin et al. 2017b).

As explained above, fruit and seeds characters, especially type of dehiscence, are important diagnostic characters
for the subgeneric delimitation (Cabral & Bacigalupo 1997, 2000, Cabral 2005, 2009); however, despite recent
taxonomic advances in the study of Galianthe, some species lack this information. Therefore the descriptions of four
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species are here complemented by new data on fruit and seed characters, as well as illustrations and photographs: G.
boliviana E.L. Cabral (2005: 142), G. gertii E.L. Cabral (1993: 13), G. guaranitica (Chodat & Hassler 1904: 186) E.L.
Cabral (1991: 244), and G. reitzii E.L. Cabral (in Cabral & Bacigalupo 2000: 124).

Only the 10 percent of the Galianthe species were assessed for conservation status (Zappi et al. 2013, Carmo et
al. 2016, Florentin et al. 2017a, Florentin et al. 2017b), and considering that most of them are of restricted distribution
in South America, they are in need of a conservation assessment which is thus here provided.

MATERIAL AND METHODS

Descriptions were prepared by analyzing living plants (G. reitzii) and specimens (G. boliviana, G. gertii, and G.
guaranitica) from the collections deposited at the herbaria: AS, B, BOLV, CTBS, CTES, COR, EFC, F, FCQ, FLOR,
G, HBG, HBR, HUEFS, HUFU, ICN, IRAI, JOI, K, LIL, LPB, MBM, MO, N, NY, R, RB, SI, SIRP, SPF, UEC, UPCB,
US (acronyms according to Thiers 2018). Digital images were acquired from JSTOR Global Plants (http://plants.jstor.
org) indicated in the manuscript as [photo!] after the herbarium acronym and barcode (in brackets). For type specimens
examined directly from visits to the herbaria an exclamation mark is given after the herbarium acronym and barcode.
Fruit and seeds were dried by the critical-point method and sputter-coated with gold-palladium for scanning electronic
microscopy SEM study. SEM images were captured using the JEOL 5800 LV SEM (JEOL Ltd., Tokyo, Japan) at the
Universidad Nacional del Nordeste, Corrientes, Argentina. Fruit and seed characters of living and pressed specimens
were examined with a stereomicroscope (SM) and measured with a digital caliper.

For the analysis of the species distribution, specimens were georeferenced using Google Earth Pro (2018) version
7.3.2 and plotted in DIVA-GIS (Hijmans 2015). Since much of our study is based on herbarium material, conservation
status of the species was assessed by range size (criterion B), following the IUCN (2014) methodology version 3.1.
Using the GeoCAT (Geospatial Conservation Assessment Tool, Bachman et al. 2011), available at http://geocat.kew.
org/, the extent of occurrence (EOQO) and area of occupancy (AOO) were calculated for each species, using a grid size
of ca. 2 km (cell area of 4 km?).

Information concerning the habitat and flowering period was compiled from herbarium labels and personal
observations in the field.

RESULTS
Taxonomy

Galianthe boliviana E.L.Cabral (2005: 142, fig. 1)
Type:—BOLIVIA. La Paz: Prov. Inquisivi, Cerro Aguada, 2500-2800 m, 22 November 1991, M. Lewis 40645 (holotype: LPB [0000936]
(photo!); isotype: MO. (Figs. 1, 2A-C, 3 A-E).

Subshrubs or perennial herbs, up to 1 m tall. Stems decumbent, subquadrangular, narrowly winged, glabrous. Stipular
sheath 3—5 mm long, pilose; fimbriae 57, glabrous, 1.8-3.7 mm long. Leaves opposite; blades elliptic, 20—40 x 7—12
mm, acute at base, acute or acuminate at apex, minutely scabrous or glabrescent on both surfaces, discolorous, with 3—
4, slightly-curved subparallel secondary veins on each side of midrib. Inflorescences cymose, with condensed subunits,
partial inflorescences fasciculate and congested, terminal on main and secondary branches. Flowers 4-merous, sessile
to subsessile, distylous. Hypanthium obconic, 1 mm long, glabrous. Calyx lobes slightly unequal, in opposite pairs,
the two larger ones ca. 1.7 mm long, the shorter ones ca. 1.2 mm long, triangular, glabrous on both sides, margin
strigulose, with minute colleters between the lobes. Corolla infundibuliform, white or pale pink, external side papillose
at apices of corolla lobes, inner side: ring of thicker and longer moniliform trichomes on the corolla lobes, and a ring
of shorter and thinner moniliform trichomes on the half of corolla tube. Long-styled flowers: corollas 4—4.2 mm long;
stamens included, filaments ca. 0.2 mm long, anthers 1-1.2 mm long; style exserted, ca. 3 mm, style branches ca.
0.4 mm long. Short-styled flowers: corollas 4.5-5.2 mm long, stamens exserted, filaments ca. 2 mm long, anthers ca.
1.4 mm long, style included, ca. 2.5 mm long, style branches ca. 0.75 mm long. Nectariferous disk entire. Capsules
septicidal, subturbinate, with indehiscent mericarps, 3 mm long, slightly compressed laterally, strigulose, calyx lobes
persistent. Seeds elliptic, 1.5-2 mm long, dark brown, ventral surface with a longitudinal groove partially covered by
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the strophiole, dorsal surface with colliculate testa, cells polygonal or nearly circular, 26—100 pm wide, anticlinal walls
straight, periclinal walls concave, furrowed.

FIGURE 1. Galianthe boliviana. A. Habit. B. Stipular sheath. C. Floral bud. D-F. Short-styled flower. D. Flower. E. Opened corolla. F.
Hypanthium, calyx, style, and stigma. G-1. Long-styled flower. G. Flower. H. Opened corolla. I. Hypanthium, calyx, style and stigma.
J. Dehiscent fruit. K. Mericarp. L. Seed, dorsal view. M. Seed, ventral view. N. Seed, cross section. Drawn from Wood J. R. et al. 18949.
lustration by L. Simén.
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FIGURE 2. Photomicrographs of fruits in SM and SEM. A—C: Galianthe boliviana (from Wood J. R. et al. 18949). A-B. Fruit. C.
Indehiscent mericarps. D-F. G. gertii (from R. Kummrow & Silva J. M. 3397). D-E. Fruit. F: Dehiscent valves. G-1. G. guaranitica (from
Schinini A. et al. 35993). G-H. Fruit. I. Dehiscent valves. J-L. G. reitzii (from Pastore et al. 5462). J-K. Fruit. L. Dehiscent mericarps.

Scale bar: 500 pm.
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FIGURE 3. Photomicrographs of seeds in SM and SEM. A-E. Galianthe boliviana (from Wood J. R. et al. 18949). A, D. Dorsal view. B,
E. Ventral view. C. Detail of testa surface. F=J. G. gertii (from R. Kummrow & Silva J. M. 3397). F, 1. Dorsal view. G, J. Ventral view.
H. Detail of testa surface. K—O. G. guaranitica (from Schinini A. et al. 35993). K, N. Dorsal view. L, O. Ventral view. M. Detail of testa
surface. P-T. G. reitzii (from Pastore et al. 5462). P, S. Dorsal view. Q, T. Ventral view. R. Detail of testa surface. Scale bar: A, B, F, G,
K, L, P, Q: 200 um; C, H, M, R: 20 pm.
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FIGURE 4. Galianthe gertii: A. Habit. B. Stipular sheath. C-E. Short-styled flower. C. Flower. D. Opened corolla. E. Hypanthium, calyx,
style, and stigma. F—H. Long-styled flower. F. Flower. G. Opened corolla. H. Hypanthium, calyx, style, and stigma. L. Fruit. J. Seed,
dorsal surface. K. Seed, ventral view. L. Seed, cross section. (from R. Kummrow & Silva J. M. 3397) Illustration by L. Simon.
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FIGURE 5. Galianthe guaranitica. A. Habit. B. Stipular sheath. C. Floral bud. D—F. Short-styled flower. D. Flower. E. Opened corolla. F.
Hypanthium, calyx, style, and stigma. G—I. Long-styled flower. G. Flower. H. Opened corolla. I. Hypanthium, calyx, style, and stigma. J.
Fruit. K. Seed, dorsal view. L. Seed, ventral view. M. Seed, cross section. (from Schinini A. et al. 35993) Illustration by L. Simén.
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FIGURE 6. Galianthe reitzii. A. Habit. B. Stipular sheath. C. Floral bud. D-F. Short-styled flower. D. Flower. E. Opened corolla. F.
Hypanthium, calyx, style, and stigma. G—I. Long-styled flower. G. Flower. H. Opened corolla. I. Hypanthium, calyx, style, and stigma. J.
Fruit. K. Seed, dorsal view. L. Seed, ventral view. M. Seed, cross section. (from Pastore et al. 5462) Illustration by L. Simon.
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FIGURE 7. Galianthe reitzii. A, B. Habitat. C. Habit. D. Stipular sheath (arrow: the larger central lacinia). E. Floral buds. F. Short-styled
flowers. G. Long-styled flower. H. Fruits (arrow: dehiscent fruit). Photographs by M. Nuiiez Florentin & J. Florentin.

Phenology:—Flowering and fruiting from November to February.

Distribution and ecology:—Occurs in Bolivia and Peru, growing mainly on eroded slopes of the Andes, restricted
to high elevations, at 2800—-3000 m altitude, growing especially in open forests of Alnus acuminata Kunth (1817: 20)
of the Yungas (Fig. 8C).

Conservation status:—EQO: 883 km?> AOO: 12 km?. GeoCAT points: 3. Cell size: 4 Km?. TUCN Assessment:
Endangered (EN). According to the area of occupation (AOO), the species is classified as EN according to criteria

the provinces of Inquisivi and Bautista Saavedra (La Paz, Bolivia) and Quispicanchi (southern Peru). The results of
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our conservation assessment differ regarding the threshold of the B criterion for a species to be considered EN (EOO
<5000 Km?; AOO <500 Km?). Species are often habitat specialists and will occur throughout the EOO, that may
contain unsuitable or unoccupied habitats (IUCN 2014). According to the AOO, the species is classified as EN. The
AOQO is severely fragmented, with the species found in only five localities restricted to high-elevation environments
at 2800—3000 m altitude. The region of its occurrence in Peru is subject to degradation by the mining activities that
threaten its survival.

REFERENCES
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] 300600 @ Galanthe guaranitica
= e00-1000 @ Galanthe gert
I 10001500 M Gaianthe reitzi
15002000
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FIGURE 8. Distribution map of Galianthe species. A. Galianthe gertii (green circles). Municipalities: 1: Campina Grande do Sul. 2:
Antonia. 3: Morretes. 4: Piraquara. 5: Mandirituba. 6: Tijucas do Sul. 7: Campo Alegre. 8: Garuva; G. reitzii (blue squares). Municipalities:
1: Urubici. 2: Rio Fortuna. 3: Bom Jardim da Serra. 4: Sdo Joaquim. B. G. guaranitica (red circles). Municipalities: 1: Sidrolandia. 2:
Ponta Pora. 3: Pedro Juan Caballero. 4: Itanara. 5: Villa Ygatimi. 6: Corpus Christi. C. G. boliviana (yellow circles). Municipalities: 1:
Quispicanchi. 2: Bautista Saavedra. 3: Inquisivi.
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Specimens examined:—BOLIVIA. La Paz: Prov. Inquisivi, 5 km N of Choquetanga, 16°38’S, 67°18’W, 22
November 1991, M. Lewis 40634 (LPB, MO); Prov. Bautista Saavedra, Charazani, 2453 m, 15°11.75’S, 68°52.50° W,
10 February 2003, J. Wood, T. Ortuiio & M. Atahuachi 18949 (BOLV). PERU. Cusco: Quispicanchis, Marcapata, 176
km from Cusco on road to Maldonado, Marcapata to Cocha, 13°25°S, 70°54°W, 3150 m, 8 March 1991, V. Percy Nuiiez
& C. Paycarmayta 13140 (MO).

Galianthe gertii E.L.Cabral (1993: 13, fig. 5)
Type:—BRAZIL. Parana: Mun. Campina Grande do Sul, Serra Ibitiraquire, 22 January 1970, G. Hatschbach 23388 (holotype MBM!,
isotypes C [10018163] (photo!), CTES [0013543]!, HBG [521683] (photo!), US [00406424] (photo!)) (Figs. 2D-F, 3F-J, 4).

Herb erect to decumbent, 20—50 cm tall. Stems tetragonal, glabrous; internodes 0.5-5.5 cm long. Stipular sheath 2
mm long, glabrous, with irregular border ending in 3—5 triangular-lanceolate fimbriae, 1.25-3.75 mm long, glabrous,
the central one longest, glabrous, with bright spots. Leaves sessile, pseudoverticillate, with axillary brachyblasts;
blades elliptic-oblong, 8-25 x 2—7 mm, obtuse at base, acute at apex, subchartaceous, glabrous, discolorous, with
bright dots on both sides, margin revolute, median vein depressed on the adaxial surface, prominent on the abaxial
surface, secondary veins 2-3 on each side of midrib, inconspicuous. Inflorescence terminal, thyrsoid, umbelliform,
pauciflorous, shortly pedunculate. Flowers 4-merous, shortly pedicellate, distylous; Aypanthium turbinate, 0.7-1.5
mm long, glabrous. Calyx lobes subequal, triangular, 1-1.3 mm long, glabrous, with colleters at calyx lobe sinuses.
Corolla infundibuliform, white, pinkish, or lilac, external side glabrous; lobes equal to or shorter than the corolla
tube, papillose at apices. Long-styled flowers: corollas 3.7-5 mm long; with a ring of thin moniliform trichomes at
median portion of corolla tube inside, and a ring of thicker trichomes at the middle of corolla lobes; stamens included,
filaments ca. 0.7 mm long, anthers 0.7—1.2 mm long; style exserted, ca. 4.5 mm long, style branches ca. 1 mm long.
Short-styled flowers: corollas 4.5-6.2 mm long, with a fringe of moniliform hairs from the base of corolla lobes to the
middle corolla tube inside, stamens exserted, filaments 1-1.7 mm long, anthers 1-1.2 mm long, style included, 2-2.7
mm long, style branches ca. 1 mm long. Nectariferous disk entire. Capsules turbinate, septicidal, with dehiscent valves,
2-2.5 mm long, calyx lobes persistent. Seeds ellipsoid, 1.5-2 mm long, blackish to dark brown, ventral surface with
a longitudinal groove partially covered by the strophiole, dorsal surface foveolate, testa colliculate, cells polygonal or
nearly circular, 30-110 um wide, anticlinal walls straight, periclinal walls convex.

Phenology:—Flowering from November to February, and fruiting from March to April.

Distribution and ecology:—This species occurs on rocky soils at 1000—1700 m elevation, in montane areas of
southeast of Parand and Santa Catarina states, southern Brazil,, known as High Altitude Tropical Grasslands (HTG),
also referred to as campos de altitude (Fig. 8A).

Conservation status:—EOQ: 2590 km?. AOO: 116 km®. GeoCAT points: 37. Cell size: 4 Km?> ITUCN

Sul, Antonia, Morretes, Piraquara, Mandirituba, and Tijucas do Sul) and two municipalities of Santa Catarina (Campo
Alegre and Garuva). Mocochinski & Scheer (2008) studied the floristic composition of six areas of High Altitude
Tropical Grasslands (HTG) in the Serra do Mar, in the state of Parana, citing G. gertii for three of them (Serra do
Ibitiraquire, Serra da Farinha Seca, and Serra da Pedra Branca do Araraquara) and reporting biological contamination
(mostly by Pinus sp.), anthropic pressure on mountain environments, and construction of telecommunication facilities
as the most important threats to HTG.

Specimens examined:—BRAZIL. Parana: Ipiranga, s.d., M. Muscon 3382 (R). Mun. Morretes, Serra Marumbi,
Pico Olimpo, 10 January 1996, O. Ribas, J. Silva & E. Barbosa 957 (CTES, MBM, SPF); Morretes, Serra Marumbi,
Picada Frontal, 15 January 1950, N. Imaguirre 1734 (LIL, MBM); Mun. Morretes, Trilha Crista do Gigante, Parque
Estadual do Marumbi, 17 January 2016, R.Véltz, M. Brotto & O. Bizarro 766 (EFC); Mun. Morretes, Serra Marumbi,
Picada Frontal 15 January 1950, N. Imaguirre 1734 (LIL, MBM); Morretes, Serra Marumbi, 27 February 1970,
G. Hatschbach 23935 (HUFU); Mandirituba, Rio Mauricio, 23 February 1978, G. Hatschbach 41460 (US); Mun.
Guaratuba, Serra de Aragatuba, Morro dos perdidos, 22 January 1999, E.Santos, L. Candido, M. Hassegawa & R. Silva
727 (CTES); Mun. Guaratuba, Serra de Aragatuba, 21 January 1994, R. Kummrow & J. Silva 3397 (CTES, MBM, JOI);
Serra Capivari, 15 January 1969, G. Hatschbach & C. Koczicki 20766 (MBM); Mun. Campina Grande do Sul, Morro
Tucum, 22 December 1999, O. Ribas 2864 (HUEFS); Mun. Campina Grande do Sul, Serra Capivari 8 February 1971,
G. Hatschbach 26316 (MBM, NY); Mun. Campina Grande do Sul, Serra Ibitiraquire, 21 January 1970, G. Hatschbach
23392 (MBM, US); idem, 22 January 1970, G. Hatschbach 23388 (RB, HBG); Serra de Aragatuba, 31 January 1960,
G. Hatschbach 6695 (MBM, US); Campina Grande do Sul, Serra Capivari, 8 February 1971, G. Hatschbach 26316
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(MBM, NY); Pico Caratuva, 29 December 1967, G. Hatschbach 18206 (B, HBR, MBM, P). Antonina, Abrigo I,
Trilha para o Pico Parana, 4 July 2010, R. Ristow 735 (IRAI); Quatro Barras, Serra da Farinha Seca, Morro OOB,
6 December 2002, A. Mocochinski 260 (UPCB). Santa Catarina: Mun. Campo Alegre, Serra do Quiriri, Rio dos
Alemaes, 14 January 1998, O. Ribas, J. Cordeiro & E. Barbosa 2276 (CTES, MBM); Morro do Iquererim, Campo
Alegre, 5 February 1958, R. Reitz & R. Klein 6426 (B, HBR, MBM, US); idem, 19 November 1992, J. Cordeiro &
E. Barbosa 932 (CTES, MBM); idem, 10 January 1958, R. Reitz & R. Klein 6138 (B, US); idem, 5 February 1958, R.
Reitz & R.Klein 6426 (B, HBR, MBM, US); Morro do Campo Alegre, 21 December 1960, R. Reitz & R. Klein 10498
(HBR).

Galianthe guaranitica (Chodat & Hassl.) E.L.Cabral (1992 [“19917]: 244, fig. 5). — Borreria guaranitica Chodat &

Hassler (1904: 186)

Type:—PARAGUAY. Maracayt: In campo Ypejhu, Sierra de Maracayt, December [year not indicated], E. Hassler 5594 (Lectotype, G
[00436134] photo!, designated by Cabral (1991: 244); isolectotypes BM [000074141] photo!, K [000470440] photo!, MPU [022462]
photo!, NY [00004536] photo!, P [00631803] photo!, S [Acc. No. 051636] photo!, UC [935183] photo!). (Figs. 2G-1, 3K-0; 5).

Subshrubs erect, 0.6—1.5 m tall, with xylopodium; stems 2-3 per plant, simple, tetragonal, glabrous or pubescent,
internodes (3—)4-8 cm long. Stipular sheath extended over the separation of the leaf pair, 4-5 mm long, pilose;
fimbriae 7-8, 2—6(-8) mm long, filiform, glabrous. Leaves pseudoverticillate, with axillary brachyblasts; blades
elliptic, (30—)40-50 x (12-)17-27 mm, acute at base and at apex, glabrous, with a few scattered hairs on the veins
below, with 5-6 secondary veins on each side of midrib. Inflorescence terminal, thyrsoid, congested, 2—6(—10) cm
long, multiflorous, shortly pedunculate. Flowers 4-merous, pedicellate. Hypanthium turbinate, 1.5 mm long, glabrous
or pilose. Calyx lobes equal, triangular-subulate, 1.5-2 mm long, glabrous, with colleters at lobe sinuses. Corolla
infundibuliform, 5.5—7 mm long, white, lobes and tube of same length, glabrous ouside; corolla lobes papillose at
apex. Long-styled flowers: corolla inner side with moniliform trichomes forming a ring at mouth, sparse hairs near the
the base of corolla lobes; stamens included, filaments ca. 1 mm long, anthers 1.2—1.5 mm long; style exserted, ca. 5
mm long, style branches ca. 0.7 mm long, papillose. Short-styled flowers: corolla tube with a ring of longer, thinner
moniliform trichomes in the upper half inside, and sparse, thicker trichomes on the corolla lobes; stamens exserted,
filaments ca. 1.5 mm long, anthers ca. 1.2—1.3 mm long; style included, 0.5 mm long, style branches ca. 0.25 mm long,
papillose. Nectariferous disk entire. Capsules subglobose, septicidal, with dehiscent valves, 3-3.5 mm long, pilose,
calyx lobes persistent. Seeds ellipsoid, 2—2.5 mm long, dark brown, ventral surface with a longitudinal groove partially
covered by the strophiole, dorsal surface with reticulate-foveolate testa, cells polygonal or nearly circular, 20-100 um
wide, anticlinal walls sinuate, periclinal walls concave.

Phenology:—Flowering and fruiting from December to April.

Distribution and ecology:—It occurs in the state of Mato Grosso do Sul, Brazil, and eastern Paraguay, growing
on sandy soils of the grassland cerrado at 500—700 m elevation (Fig. 8B).

Conservation status:—EQO: 16 km?. AOO: 44 km?. GeoCAT points: 11. Cell size: 4 Km?. TUCN Assessment:
Endangered (EN). Its conservation status has been classified as EN according to criteria B: B2ab(ii,iv), c(iii). In Brazil,
this species is found in the municipality of Sidrolandia, Mato Grosso do Sul. In Paraguay, its populations were recorded
from Amambay (municipality of Juan Pedro Caballero) and Canindeyu (municipalities of Itanard, Villa ygatimi, and
Corpus Christi). In the latter, it is found in the Reserva de la Biosfera del bosque Mbaracayu, a protected area. The
conservation status of EN for the species was applied because it is found in only five localities, most of them known
for their extensive soy and manioc plantations and livestock raising, making the Reserva de la Biosfera del bosque
Mbaracayu especially important for its preservation as the only protected area in the region.

Notes:—Chodat and Hassler (1904) described Borreria guaranitica, basionym of Galianthe guaranitica, citing
the gathering Hassler 5594, without indicating the herbarium of deposit. A specimen of this gathering at G was cited
by Cabral (1991) as the holotype. According to Art. 9.23 of the Code (Turland et al. 2018), Cabral (1991) citation is an
inadvertent lectotypification.

Specimens examined:—PARAGUAY. Amambay: Colonia Estrella, 45 km NW de P.J. Caballero, 22°18’S,
55°50°W”, December 1997, A. Schinini & M. Dematteis 33581 (CTES); Chirigiielo, 22°40°S, 55°50°W?”, December
1997, A. Schinini & M. Dematteis 33496 (CTES); 6 km F from Pedro Juan Caballero, May 1981, S. Tadashi 133 (MO);
idem, January 1934, T. Rojas 6596 (AS, CTES, MO); camino a colonia Estrella, 1 km W del Hito 1/44, s.d, 4. Schinini
& M. Dematteis 33626 (FCQ); alrededores de P.J. Caballero, ruta 5, camino a Cerro Cora, 8 March 2002, A. Schinini,
M. Dematteis, R. Duré & M. Quintana 36057 (CTES); Ea. San Luis, 11 km W del puesto Aquidauna (Brasil) limite con
Paraguay, 7 March 2002, 4. Schinini, M. Dematteis, R. Duré & M. Quintana 35990 (CTES). Canindeyi: In campo
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Ypejhu, Sierra de Maracayt, December 1903, E. Hassler 5594 (G, NY, K); Maracayu Natural Reserve, 24°11°16"S,
55°16°45"W, January 1998, E. Zardini & M. Vera 47903 (AS, CTES, MO); idem, E. Zardini & M. Vera 47874 (AS,
CTES, MO). Idem, 26 March 1999, E. Zardini & I. Chaparro 50683 (AS, CTES, MO).

BRAZIL. Mato Grosso do Sul: Mun. Sidrolandia, Santa Fe, 23 January 1971, G. Hatschbach 26028 (CTES,
MBM, NY, US).

Galianthe reitzii E.L.Cabral (2000: 124, fig. 3)

Type:—BRAZIL. Santa Catarina. Mun. Urubici, Serra do Oratorio, Bom Jardim, 9 December 1958, R. Reitz & R. M. Klein 7688 (holotype
HBR; isotypes: BR [0000005639816], G [Acc. No. 8202/20]!, K [00470429] photo!, M [0187444] photo!, US [01106442] photo!)
(Figs. 2J-L, 3P-T, 6, 7).

Subshrubs 0.2—1 m tall, erect, with xylopodium. Stems subtetragonal to tetragonal, multi-branched, glabrous, proximal
nodes with deciduous foliage, internodes 2—10 mm long. Stipular sheath 1-1.5 mm long, pilose, with the central
fimbria subulate, 1.5-2 mm long, and two shorter, lateral fimbriae, 0.5-1 mm long, glabrous, with apical colleters.
Leaves pseudoverticillate, with leafy brachyblasts, sessile; blades linear or lanceolate, 10-24 x 5 mm, acute at base
and at apex, chartaceous, glabrous, single-veined, margin recurved, discolorous. Inflorescence thyrsoid, pauciflorous,
congested, 20—40 mm long, shortly pedunculate. Flowers 4(5)-merous, sessile to subsessile, distylous. Hypanthium
turbinate, 2 mm long, glabrous, with small pink spots. Calyx lobes equal, triangular-subulate, 1.5-2 mm long, glabrous,
with a single colleter at each lobe sinus. Corolla infundibuliform, 5-8 mm long, white, glabrous outside, papillate,
lobes shorter than the corolla tube, inner side with trichomes at base of the corolla lobes and in the inferior third of
the corolla tube, tube 4 mm long, lobes triangular, 3—5 mm long. Long-styled flowers: stamens included, filaments
ca. 1 mm long, anthers ca. 1.5 mm long; style exserted, ca. 6 mm long, style branches 2.5 mm long. Short-styled
flowers: stamens exserted, filaments ca. 3 mm long, anthers ca. 1.5 mm long; style included, ca. 2.5 mm long, style
branches 2 mm long. Nectariferous disk entire. Capsules turbinate, septicidal, with dehiscent valves, 3 mm long, calyx
lobes persistent. Seeds elliptic, 1.5-2 mm long, blackish to brown, ventral surface with a longitudinal groove partially
covered by the strophiole, dorsal surface with colliculate testa, cells circular, 25-52 um wide, anticlinal walls convex,
periclinal walls convex, furrowed.

Notes:—Galianthe reitzii E.L. Cabral (2000: 124) was treated by Delprete (2004) as a juvenile, herbaceous
form of G. gertii E.L. Cabral (1993: 14), and the two taxa were treated as synonymous. However, Galianthe reitzii
differs from G. gertii because it is subshrubs habit, up to 1 m tall (vs. herb habit, up to 50 cm tall), with xylopodium
(vs. without xylopodium), internodes 0.2—1 cm long (vs. 1-5.5 cm long), stipular sheath with a central fimbria and
two shorter lateral with apical colleters (vs. stipular sheath with 3—5 fimbriae, without apical colleters), leaves single-
veined, vein prominent on the abaxial surface (vs. median vein prominent on the abaxial surface, and secondary
veins 2-3 on each side of midrib, inconspicuos), corolla always white (vs. white, pinkish, or lilac), long-styled and
short-styled flowers with the same inner pubescence, trichomes at base of the corolla lobes and in the inferior third
of the corolla tube (vs. long-styled flower with a ring of trichomes at median portion of corolla tube inside and a ring
of trichomes at the middle of corolla lobes, and short-styled flower with fringe of moniliform hairs from the base of
corolla lobes to the middle corolla tube). Therefore the two taxa are here treated a separate species.

Phenology:—Flowering and fruiting from December to April.

Distribution and ecology:—It is endemic to the state of Santa Catarina in southeastern Brazil, growing on
sandstone rocks at 1000—1822 m altitude (Fig. 8A). It is found in the Sao Joaquim National Park, in the Serra Geral
mountain range, in large areas of high-altitude grasslands. This locality is considered the coldest region of Brazil, the
only place in the country with occurrence of snowfalls (Ibama 1998).

Conservation status:—EOQO: 1582 km?. AOOQ: 68 km?. GeoCAT points: 20. Cell size: 4 Km?. TUCN Assessment:
LC (Least concern). In a recent study by Kiilkamp et al. (2018) that described and mapped the distribution of the
endemic flora of the subtropical highland grasslands (SHG), G. reitzii and its conservation status, were based on nine
records, and was assessed for the first time. In the present study, we reassessed its conservation status, expanding the
number of records to 20. Our assessment confirmed its status as EN, but because the species is found within a protected
area (Sao Joaquim National Park), it should be considered as LC.

Specimens examined:—BRAZIL. Santa Catarina: Urubici, Cuesta a Bom Jardim da Serra, ca. 1000 m, 20
January 1975, L. Ahumada & U. Eskuche 3361 (CTES, N, SI); Morro da Igreja, 1822 m, 3 January 1949, R. Reitz 2969
(B, HBR, US); Morro da Igreja, 18 January 1994, J. Stehmann & A. Vieira 1295 (UEC); Urubici, Morro da Igreja,
4 December 1992, D. Falkenberg & F. Silva Filho 5901 (FLOR, ICN, MBM); idem, 18 January 1994, J. Stehmann
& A.Vieira 1295 (UEC); Urubici, Topo do Morro da Igreja, proximo do Cindacta, 4 January 1995, J. Stehmann & A.
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Vieira 1295 (FLOR); Serra do Oratorio, 10 km E de Bom Jardim da Serra, ca. 1200 m, 16 January 1957, L. Smith &
R. Reitz 10151 (CTES, MBM, US); Curral Falso, Bom Jardim, S&o Joaquim, 19 February 1959, R. Reitz & R. Klein
8419 (HBR, US); Desfiladeiro do Funil, Bom Jardim da Serra, January 1986, M. Sobral 4830 (F, MBM); Beira da
estrada SC 439, em dire¢@o a Grao Pard, Serra do Corvo Branco, 12 January 1987, D. Falkenberg, P. Berry & L. Brako
4320 (FLOR, ICN, MBM); Mun. Grao Para, Encosta leste da Serra do Corvo Branco, 27 February 1996, J. Jarenkow
& M. Sobral 3073 (FLOR); Serra do Oratério, Bom Jardim, 9 December 1958, R. Reitz & M. Klein 7688 (MO, US);
Campo dos Padres, Fazenda da Sra. Sonia Munareto, campo na borda Leste do canion do Espraiado, 27 April 2006,
M. Souza, A. Zanin, H. Longhi-Wagner & M. Rieper 1592 (FLOR); Urubici, Parque Nacional de Sdo Joaquim, 12
December 2014, R. Trevisan 1607 (FLOR); Parque Nacional Sao Joaquim, subida para o Morro da Igreja 49°28°53.3”
W 28°07°35.2 S, 24 January 2018, J.Pastore, J. Florentin & M. Nuiiez Florentin 5462 (CTBS, CTES).

DISCUSSION

The descriptions of G. boliviana, G. gertii, G. guaranitica, and G. reitzii are complemented by traits not previously
described, principally those of the fruit and seeds. Based on our morphological analysis we can confirm the positioning
of G. boliviana in the Galianthe subg. Ebelia mainly because of their septicidal capsules with indehiscent mericarps.
Also we can confirm the positioning of other three species in the Galianthe subg. Galianthe, as was proposed by Cabral
(Cabral & Bacigalupo 1997, 2000, Cabral; 2005; 2009), because of its septicidal capsules with dehiscent valves.
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