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Abstract

This study aims to contribute to the knowledge on the taxonomy of Scleria in sandy coastal plains (restinga)
in Para state, Brazil. Material deposited in the herbaria of Museu Paraense Emilio Goeldi (MG), Embrapa
Amazonia Oriental (IAN), and Instituto de Estudos Costeiros da Universidade Federal do Para (HBRA)
were analyzed and species were identified using relevant literature, protologues, and types available online.
We recorded nine species of Scleria for restinga in the state: Scleria bracteata, S. gaertneri, S. hirtella, S.
interrupta, S. macrophylla, S. microcarpa, S. reticularis, S. secans, and S. violacea. An identification key,
descriptions, illustrations, and comments about diagnostic characters and geographic distribution are provided
for these species.
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Resumen

El objetivo de este estudio fue contribuir al conocimiento sobre la taxonomia de Scleria en las llanuras costeras
arenosas (restinga) del estado de Para, Brasil. Se analiz6 el material depositado en los herbarios del Museu
Paraense Emilio Goeldi (MG), Embrapa Amazonia Oriental (IAN), y del Instituto de Estudos Costeiros da
Universidade Federal do Para (HBRA); se determinaron las especies utilizando literatura, obras originales y
tipos disponibles en linea. Se registraron nueve especies de Scleria en la restinga del estado: Scleria bracteata,
S. gaertneri, S. hirtella, S. interrupta, S. macrophylla, S. microcarpa, S. reticularis, S. secans, y S. violacea.
Se proporciona una clave de identificacion, descripciones, ilustraciones y comentarios sobre los caracteres
de diagnostico y distribucion geografica para las especies.

Palabras clave: neotrdpico, costa arenosa, Sclerieae, taxonomia.

Introduction

Scleria P.J.Bergius is one of the largest genera
of Cyperaceae, with ca. 260 species, and in Brazil, it
is the fourth most species-rich genus of the family,
with 76 species, including 14 endemic and 11 species
that occur in all regions of the country (Govaerts
2019; Flora do Brasil 2020, under construction). The
genus is subdivided into four subgenera, S. subg.
Browniae (C.B.Clarke) C.B.Clarke (1 section), S.
subg. Hypoporum (Nees) C.B.Clarke (3 sect.), S.
subg. Scleria (12 sect.), and S. subg. Trachylomia

(Nees) Bauters (1 sect.) (Bauters ef al. 2016, 2018).
Scleria occurs in the tropics and is found mostly in
open forested areas, secondary vegetation, swamps,
savannas, campinaranas, and restingas (Bauters et
al. 2016; Flora do Brasil 2020, under construction).

Restinga areas are defined as sandy coastal
communities from the Quaternary period that are
closely associated with the ocean and nearby beaches,
dunes, and depressions (Aratjo & Henriques 1984;
Brasil 1993). Along the Brazilian coast in Amazonia,
restinga occurs discontinuously for 1,500 km in
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the states of Amapa, Para, and Maranhao (Suguio
& Tessler 1984; Amaral et al. 2008). Para contains
approximately 40% of the restinga in this region,
which is represented by plains interspersed with
islands, peninsulas, and bays (Amaral et al. 2008;
Silva et al. 2010). This ecosystem is undergoing
great anthropogenic impact from tourism, real estate
speculation, and the removal of sand for building
construction (Bastos ef al. 2013).

In Pard state restinga studies were conducted in
the area of vegetation formations (Santos & Rosario
1988; Bastos 1988, 1995; Santos et al. 2003; Santos
& Bastos 2014), phytosociology (Costa-Neto ef al.
2001), and floristics (Amaral et al. 2001), notably
Cyperaceae, which is the richest and most abundant
family in this ecosystem (Amaral et al. 2001; Costa
Neto et al. 2001; Santos et al. 2003). Additionally,
there are taxonomic studies about Cyperaceae
in Para, researched by Nunes et al. (2016), who
studied the flora of the cangas of Serra dos Carajas,
Schneider et al. (2017) and Maciel-Silva et al. (2018),
who published a synopsis of Rhynchospora and a
flora of Eleocharis for restinga, respectively.

Considering the diversity of Scleria in Brazil,
the importance of restinga and the fragility of this
coastal ecosystem in the face of anthropogenic
pressures, this study aims to contribute to the
knowledge of Scleria in the restinga of Para state.

Material and Methods

The examined specimens were from the
main herbaria located in Para state: MG, IAN, and
HBRA (acronyms according to Thiers, continuously
updated). These specimens come from municipalities
(counties) of Para that containing restinga: Sao
Caetano de Odivelas, Curu¢a, Marapanim,
Maracand, Salinopolis, Sao Jodo de Pirabas,
Quatipuru, Tracuateua, Braganca, Augusto Corréa,
and Viseu (Fig. 1). We also collected material in
the municipalities of Marapanim and Maracana.
Collecting and processing the herbarium specimens
followed the standard techniques as described in
Rotta et al. (2008).

Species identification was made by consulting
some literatures (Core 1936; Kessler 1987; Camelbeke
& Goetghebeur 1998, 2002) and the following
websites with digitized protologues: Biodiversity
Heritage Library (2018); Botanicus Digital Library
(2018); and Open Library (2018). Similarly, for
some species, digitized herbarium types at B, BM,
M, PI, and PR were consulted (acronyms according
to Thiers, continuously updated). The abbreviations
of the protologues, periodicals, and authors are based
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on the websites Tropicos (2018) and World Checklist
of Selected Plant Families (2018).

The morphological descriptions of the genus and
species were made based on the material examined,
and in the dimensions of the fruit are excluded the
hypogynium and the stylobase. When the specimens
from restinga of Para did not have a structure of
taxonomic relevance, the information was taken
from the literature or additional herbarium specimens
and included in a complementary description below
the main description. The terminology used for the
leaves, inflorescences, spikelets, and fruits follows
Ahumada (2007), Ahumada & Vegetti (2009), and
Espinoza et al. (2016).

Geographic distribution data are from
information on labels of examined material, literature
(Acevedo-Rodriguez & Strong 2012; Camelbeke &
Goetghebeur 1998; Kessler 1987; Nunes & Prata
2013), and the websites World Checklist of Selected
Plant Families (2018), Flora do Brasil 2020 (under
construction), and SpeciesLink (2018). Habitats are
based on the classification of vegetation formations
by Santos & Bastos (2014) and information on labels
of examined material.

Results and Discussion

Nine species of Scleria were recorded for
restinga of Para: Scleria bracteata Cav., S. gaertneri
Raddi, S. hirtella Sw., S. interrupta Rich., S.
macrophylla J.Presl & C.Presl, S. microcarpa Nees
ex Kunth, S. reticularis Michx., S. secans (L.) Urb.,
and S. violacea Pilg.

For restinga in Brazil, the states of Sergipe
(Oliveira et al. 2014) and Para have the most
species in common (Scleria gaertneri, S. hirtella,
S. interrupta, S. microcarpa, and S. secans). Scleria
bracteata is on some species lists for the Northeast
Region of Brazil; however, it has not been recorded in
Sergipe (Maranhao - Serra et al. 2016; Rio Grande do
Norte - Almeida Jr. et al. 2006; Pernambuco - Zickel
et al. 2007; and Bahia - Britto et al. 1993). In the
northern region of Brazil, Amaral ez al. (2008) studied
Amazonian restinga in Para and Amapa and reported
six Scleria species [S. cyperinoides C.B.Clarke =
S. martii (Nees) Steud., S. hirtella, S. latifolia Sw.,
S. lithosperma (L.) Sw., S. macrogyne C.B.Clarke,
and S. microcarpal; however, these authors did not
provide vouchers, making it impossible to confirm
the occurrence of some of these species. In restinga
of Brazil’s southeast region, only three species
have been recorded, S. gaertneri, S. hirtella, and
S. myricocarpa Kunth (Espirito Santo - Valadares
et al. 2011; Sao Paulo - Martins et al. 2008), and
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two of these species also occur in restinga in Para.
In restinga of Brazil’s southern region, five species
have been recorded, Scleria distans, S. gaertneri,
S. georgiana Core ssp. australis A.C.Aratjo, S.
latifolia, and S. uleana Boeck. (Parana - Marques
& Oliveira 2004; Santa Catarina - Affonso et al.
2015), of which only S. gaertneri is found in the
restinga of Para.

Scleria P.J Bergius, Kongl. Vetensk. Acad. Handl.
26: 142. 1765.

Herbs, erect or scandent, perennial or annual,
cespitose or solitary, rhizomatous or rhizome
absent. Stem trigonous, glabrous to pubescent,
angles unarmed or scabrous. Sheaths membranous
to chartaceous, winged or not winged; contraligule
with or without a membranaceous appendix;
ligule present or absent. Leaf blades often cauline
and reduced at the base, linear to lanceolate,
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margins unarmed or scabrous, surfaces glabrous to
hirsute; apex entire or pseudopremorse. Involucral
bract one per inflorescence, linear to lanceolate,
similar to the leaves or sometimes to the glumes.
Inflorescence terminal, paniculiform or in interspaced
congested fascicles (spiciform). Spikelets unisexual,
androgynous or subandrogynous (male glumes
are empty). Flowers unisexual, staminate flowers
with 1-3 stamens, pistillate flowers with 3 stigmas.
Cupule subtending the fruit, entire or three-lobed,
margin glabrous or ciliate, persistent on the fruit
or spikelet. Hypogynium developed or reduced
(papillose region at the base of the fruit), entire
or three-lobed when developed, lobes laciniate,
rounded, oblong or triangular. Fruit a nutlet, globose,
subglobose or ovoid, smooth, tuberculate, reticulate
or rugulose, glabrous or pubescent. Stylobase
(stylopodium) persistent, deciduous, or absent on
the distal part of the fruit.
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Figure 1 — Location of the study area. Adapted from IBGE (2008).
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Identification key to the species of Scleria in restinga in Para state, Brazil

Inflorescence spiciform; androgynous spikelets and hypogynium reduced (in Scleria subgenus
HYPOPOFUIT) ..ottt ettt ettt e b et h et e bt et e et e et e eae et e s e bt eneeeeene 2
Inflorescence paniculiform; subandrogynous or unisexual spikelets and hypogynium developed (in S.

SUDE. SCleriQ) .....cccuevieiiieiiieiieee e
2. Nutlet surface Smooth .........c.cceceverencnnennene
2. Nutlet surface papillose-rugulose................

........................................................ 3. Scleria hirtella
.................................................... 4. Scleria interrupta

3. Inflorescence with subandrogynous spikelets in proximal part and with staminate spikelets
in distal part; lobes of the hypogynium laciniate [in S. section Schizolepis (Schrad. ex Nees)

C.B.Clarke] ..ccoeovveeviiiiiieiecieeeeees

.................................................... 1. Scleria bracteata

3’. Inflorescence with subandrogynous and/or unisexual spikelets mixed in proximal and distal
parts; lobes of the hypogynium rounded, oblong or triangular..............ccccooirviniinininnennn. 4
4. Contraligule with membranaceous appendix; ligule present [in S. sect. Hymenolytrum

(Schrad. €x NESS) COTE .. .uiiuiiriieiieiiieiieeieeteeete et e sre et e seveesreeeaeesbaesseeseessseenseesnnes 5

4’.  Contraligule without membranaceous appendix or inconspicuous; ligule absent ........ 6
5. Sheaths winged; nutlet puberulous..........c.ccecevierinieninienenee. 9. Scleria violacea

5’.  Sheaths not winged; nutlet glabrous...........ccccecveinieiinienenennn. 8. Scleria secans

6. Leaves with pseudopremorse apex; cupule persistent on fruit [in S. sect.
Ophryoscleria (Nees) C.B.Clarke]........ccoooiiiiiiiiiiiieeeeeee 7

6’. Leaves with entire apex; cupule persistent on spikelet ..........ccoccevveeiieinncns 8

7. Leaf blades 2.2-3.2 cm wide, surfaces glabrous...........ccceceveeveneennne.

................................................ 5. Scleria macrophylla

7. Leaf blades 0.7-1.2 cm wide, surfaces puberulents...........cccccevereeenne.

................................................. 6. Scleria microcarpa

8. Glumes with ciliate margin; stamen 1; nutlet smooth; lobes of the
hypogynium rounded (in S. sect. Scleria) ........ 2. Scleria gaertneri

8’.  Glumes with glabrous margin; stamens 3; nutlet reticulated-foveate;
lobes of the hypogynium oblong (in S. sect. Foveolidia Raf.)........

1. Scleria bracteata Cav., Icon. 5: 34. 1799.
Fig. 2a
Herbs, 1-1.5 m tall, climbing, perennial,
solitary, rhizomes knotted. Stem (2.5-)3—-6 mm
wide, glabrous to glabrescent, angles unarmed.
Sheaths 1.8-5 cm long, chartaceous, not winged,
contraligule cuneate, ciliate, membranous
appendage absent; ligule present. Leaf blades
(16.1-)20.7-33.2 x 0.7-1.5 cm, lanceolate, margin
scabrous, abaxial surface glabrous to glabrescent,
adaxial surface glabrescent with puberulous midrib,
apex inconspicuously pseudopremorse. Involucral
bract 6.8-21.1 x 0.3-1.2 cm, lanceolate, similar to
the leaves. Inflorescence paniculiform. Spikelets
subandrogynous (in proximal part) and staminate
(in distal part); glumes reddish brown to blackish,
glabrescent, with inconspicuous trichomes on the
margins and midrib. Subandrogynous spikelets
5-7(-8) x 1.2-2.5 mm, ellipsoid. Staminate
spikelets 3—4 x 0.5-1.5(-1.9) mm, narrowly
ellipsoid to linear; flowers with 3 stamens. Cupule

................................................... 7. Scleria reticularis

three-lobed, margin glabrous, persistent on the
spikelet. Hypogynium wine colored to black, three-
lobed, lobes laciniate. Nutlet 1.7-2 x 1.7-2.5 mm,
globose, white, rugulose, puberulous. Stylobase
absent.

Material examined: Augusto Corréa, [lha do Rodrigues,
01°02°00”S, 46°30°44”W, 3.VIIL.2010, fl., M.J. Silva
et al. 104 (HBRA). Marapanim, 1,5 km do trevo para
Camara, 00°36°07”S, 47°40°04”W, 6.V1.2017, fl. and
fr., L. Schneider et al. 133 (MQG).

Additional material examined: BRAZIL. PARA:
Maracana, 00°47°56.7”S, 47°28°25.4”W, 1V.1977, fl.
and fr., E. Oliveira 6632 (MQG).

Scleria bracteata is characterized by its
conspicuous, scabrous, extremely sharp leaf
margins that aid in the scandent habit of the species.
It has a distinct female (subandrogynous spikelets)
and male (staminate spikelets) panicles; this type
of zoned inflorescence is unique to the species.
The subandrogynous panicles are proximal and the
staminate panicles are distal. However, in the nodes
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between these panicles zones, there are sometimes
inflorescence subunits with both types of spikelets.
Frequently, the subandrogynous spikelets are
sessile and the staminate spikelets are pedicellate.
Scleria bracteata may resemble S. myricocarpa,
which is also in section Schizolepis and occur in
the Southeast and South of Brazilian restinga, by
the pseudopremorse leaves apex, paniculiform
inflorescences, with subandrogynous and staminate
spikelets and lobes of the hypogynium laciniate.
Although, Scleria myricocarpa lack the zoned
inflorescence and have reticulate-rugose nutlets.

The species occurs in Mexico, Belize, Costa
Rica, Guatemala, Honduras, Nicaragua, Trinidad
and Tobago, French Guiana, Guyana, Suriname,
Venezuela, Bolivia, Colombia, Ecuador, Peru,
Brazil, and Paraguay. In Brazil, this species occurs
in all regions, except the southern region, and the
states of Acre, and Rondonia. In restinga in Para,
it occurs in herbaceous marshes, fields between
dunes, and open shrub formations.

2. Scleria gaertneri Raddi, Accad. Lucchese Sci.,
Lett. Ed. Arti 2: 331. 1823.
Fig. 2b

Herbs, 61-70.5 cm tall, erect, perennial,
cespitose or solitary, rhizomes knotted. Stem 3—6
mm wide, glabrous, angles scabrous. Sheaths
3-7.9 cm long, papyraceous, winged; contraligule
cuneate, ciliate, membranaceous appendix absent;
ligule absent. Leaf blades 28.2-37.6 x 0.7—-1.1(—
1.4) cm, linear to lanceolate, margin scabrous
near the apex, abaxial surface glabrous with
scabrous midrib, adaxial surface glabrous with
two scabrous veins parallel to the midrib, apex
entire. Involucral bract 9—16 x 0.5-0.7 cm, linear
to lanceolate, similar to the leaves. Inflorescence
paniculiform. Spikelets subandrogynous and
staminate; glumes reddish brown to chestnut-
brown with wine-colored spots, glabrescent,
margin ciliate. Subandrogynous spikelets 2.5-3.5
% 1.5-2.5 mm, ellipsoid. Staminate spikelets 3—3.5
x 1-1.5 mm, narrowly ellipsoid; flowers with 1
stamen. Cupule three-lobed, margin glabrous,
persistent on spikelet. Hypogynium white with
purple to completely brown margin, three-
lobed, lobes rounded. Nutlet 1.2-3 x 2-2.3 mm,
subglobose, laterally flat, white to a dark wine
color, smooth, glabrous with sparse trichomes
near the hypogynium. Stylobase absent.
Selected material: Braganca, peninsula de Ajuruteua,
00°54°58.4”S, 46°40°58.9”W, 28.111.2009, fl. and fr.,
E.S. Oliveira & H.J. Santos 118 (HBRA). Salinopdlis,
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Cuiarana, transecto II do projeto Itarana/MPEG,
20.1X.2013, fl. and fr., 4. Gil et al. 322 (MG). )
Additional material examined: BRAZIL. PARA:
Paragominas, Fazenda Agresta, 02°59°45”’S, 47°21°10”W,
5.111.1980, fl. and fr., I.C. Vieira 29 (MG).

Scleria gaertneri can be identified by its
winged sheath, paniculiform inflorescence, and
subglobose, smooth nutlet. Nutlet color is highly
variable, even on the same fruit, including white,
wine-colored, and blackish tones. On some
specimens studied, pubescence was observed
on parts of the inflorescence (such as the rachis
and rachilla), sheath, and involucral bract. The
disposition of the staminate and subandrogynous
spikelets did not exhibit a uniform pattern;
however, the subandrogynous spikelets were
frequently near the rachis axils (branching zone)
and had pedicels ca. 1.5 mm long, while the
staminate spikelets were usually further from
the rachis axils and had pedicels 2-3 mm long.
Collections from Braganga and Salinopolis had
galls that deformed the spikelets and fruits. In this
material, the spikelets were elongated (up to 5 mm
long) and the fruits were ovoid, differing from the
subglobose, flattened fruits that are characteristic
of the species (Fig. 2b).

The species occurs in Mexico, Belize, Costa
Rica, El Salvador, Guatemala, Honduras, Nicaragua,
Panama, Cuba, Haiti, Jamaica, Puerto Rico, Trinidad
and Tobago, French Guiana, Guyana, Suriname,
Venezuela, Bolivia, Colombia, Ecuador, Guatemala,
Peru, Brazil, Argentina, Paraguay, tropical Africa,
and Madagascar. Widely distributed in Brazil (all
states). In restinga in Para, this species is found in
fields between dunes, open shrub formations, and
along margins of restinga forest.

3. Scleria hirtella Sw., Prodr.: 19. 1788.  Fig. 2¢

Herbs, 33.6-51.9 cm tall, erect, annual,
cespitose, rhizome absent. Stem 0.5-1.2 mm wide,
glabrescent, angles unarmed. Sheaths 2.3-2.5 cm
long, membranaceous, not winged; contraligule
rounded to oblique, ciliate, membranaceous
appendix present (inconspicuous); ligule absent.
Leaf blades 6.8—14 x 0.1-0.2 cm, linear, margin
scabrous near apex, abaxial and adaxial surface
glabrous, apex entire. Involucral bract 0.4-2.9 x
0.03-0.1 cm, lanceolate, similar to the glumes.
Inflorescence spiciform. Spikelets androgynous
2.5-4 x 0.6-1.5 mm, ellipsoid; glumes brown
to reddish-brown, glabrescent with pubescent
midrib, margin glabrous; flowers with 2 stamens.
Cupule entire, margin glabrous, persistent on
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spikelet. Hypogynium reduced. Nutlet 1.5-1.8 x
1.1-1.5 mm, subglobose, white to reddish, smooth,
glabrous, base trigonous, with 3—5 pores on each
face. Stylobase absent.

Material examined: Braganga, peninsula de Ajuruteua,
00°50°11”S, 46°37°09°W, 22.V1.2008, fl. and ft., E.S.
Oliveira 50 (HBRA). Salindpolis, Cuiarana, proximo ao
PIII do Projeto Itarana/MPEG, 20.1X.2013, fl. and ft.,
A. Gil et al. 340 (MG). Sao Cactano de Odivelas, Ilha
de Taquari, 25.VIIL.1998, fl. and fr., M.N. Bastos et al.
1909 (MG).

Additional material examined: BRAZIL. PARA:
Marajd, Rio Camard, Jutuba, 1X.1902, fl. e fr., V.C.
Miranda 3092 (IAN, MG).

Scleria hirtella is similar to S. interrupta.
These species belong to S. sect. Hypoporum. Scleria
hirtella has glabrescent stems, bracts and glumes,
and globose, smooth nutlets (Fig. 2¢). The smooth
surface of the nutlets distinguishes it the most
from the other species, which have nutlets with a
papillose-rugulose surface (Fig. 2d) (see comments
under S. interrupta). Scleria hirtella is similar to S.
distans that occurs in restinga in the South Region
of Brazil. Scleria distans is a rhizomatous species
and lacks pores at the base of the nutlets, whereas
S. hirtella is cespitose with pores at the base of
the fruits.

The species occurs in Mexico, Belize,
Guatemala, Honduras, Panama, Cuba, Dominican
Republic, Haiti, Jamaica, Porto Rico, Trinidad
and Tobago, Guyana, French Guiana, Suriname,
Venezuela, Bolivia, Colombia, Ecuador, Peru,
Brazil, tropical Africa, and Madagascar. Widely
distributed in Brazil (all states). In restinga in Para,
this species is found in fields between dunes and
open shrub formations.

4. Scleria interrupta Rich., Actes. Soc. Hist. Nat.
Paris 1: 112. 1792. Fig. 2d

Herbs, 17-52.1 cm tall, erect, annual,
cespitose. Stem 0.5-1.5 mm wide, pilose to
glabrous, angles unarmed. Sheaths (1.7-)2—6.8 cm
long, membranaceous, not winged; contraligule
truncate to oblique, ciliate, membranaceous
appendix present (inconspicuous); ligule absent.
Leaf blades (2.3-)4.9-17.6 x 0.1-0.2 cm, linear,
margin scabrous near apex, abaxial and adaxial
surfaces pilose to glabrous, apex entire. Involucral
bract 0.3-0.5 x 0.05-0.1 cm, linear, similar to
the glumes. Inflorescence spiciform. Spikelets
androgynous 2.5-4 x 0.5-1.1 mm; glumes
chestnut-brown, sometimes chestnut-brown with
wine-colored spots and red mucro, glabrescent
with pubescent midrib, margin glabrous; flowers
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with 2 stamens. Cupule entire, margin glabrous,
persistent on spikelet. Hypogynium reduced. Nutlet
1.2-1.5(=2) x 1-1.3 mm, globose to obovate, white,
sometimes white with longitudinal gray lines,
papillose-rugulose, glabrous, base trigonous with
4-5 pores on the faces. Stylobase absent.

Selected material: Braganga, peninsula de Ajuruteua,
00°50°1”S, 46°37°17”°W, 5.V1.2007, fl. and fr., L.O.
Santos et al. 346 (HBRA, MQG). Marapanim, Vila de
Maruda, praia do Crispim, 15.V1.1991, fl. and fr., M. N.
Bastos et al. 972 (MG). Salinépolis, Cuiarana, Ilha de
[tarana, proximo a sede da Fazenda, 21.X1.2013, fl. and
fr., A. Gil et al. 353 (MG). Viseu, Fernandes Belo, vila
Apeu-Salvador, 24.X1.2015, fl. and fr., U. Mehlig 1677
(HBRA, MG).

Scleria interrupta has spiciform
inflorescences, as observed in S. hirtella. In
addition, it is characterized by its leaf blades that
are pilose on both surfaces, rarely glabrous, glumes
with trichomes on the midrib and papillose-rugulose
nutlets (Fig. 2d) (see comments about S. hirtella).

The species occurs in Mexico, Belize, Costa
Rica, Guatemala, Honduras, Nicaragua, Panama,
Cuba, Dominican Republic, French Guiana,
Guyana, Suriname, Venezuela, Ecuador, and Brazil.
In Brazil, this species has been recorded for the
states of Para, Mato Grosso, Ceara, Rio Grande
do Norte, Paraiba, Pernambuco, Alagoas, Sergipe,
Bahia, and Minas Gerais. In restinga in Para, it
occurs in herbaceous marshes, fields between
dunes, and open shrub formations.

5. Scleria macrophylla J Presl & C.Presl, Reliq.
Haenk. 1(3): 200. 1828. Fig. 2e

Herbs, erect, perennial, rhizome not seen.
Stem 0.5-1 cm wide, glabrous, angles scabrous.
Sheaths 4-9 cm long, chartaceous, winged;
contraligule cuneate, glabrous, membranaceous
appendix absent; ligule absent. Leaf blades 23—
30.7 x 2.2-3.2 cm, linear to lanceolate, margins
scabrous near the apex, abaxial and adaxial surfaces
glabrous, apex pseudopremorse. Involucral bract
3.1-12.2 x 0.5-1.1 c¢m, linear to lanceolate, similar
to the leaves. Inflorescence paniculiform. Spikelets
subandrogynous and staminate; glumes chestnut-
brown to glaucous, puberulent, margin ciliate.
Subandrogynous spikelets 4.2—5 mm long, widely
elliptic. Staminate spikelets 4.3—5.4 x 1.9-2.1 mm,
ellipsoid; flowers with 3 stamens. Cupule not seen.
Hypogynium not seen. Nutlet not seen. Stylobase
not seen.

Complementary description: Plants 1-3 m
tall, rhizomes knotted (Core 1936). Cupule three-
lobed, margin ciliate, persistent on fruit (J.J. Pipoly
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11291 - MG). Hypogynium light chestnut-brown,
three-lobed, lobes rounded (A4.F.S. Souza et al. 14 -
HBRA). Nutlet 2.6-3.5 x 4-4.5 mm, globose, white
to brownish yellow, smooth, glabrous (4.F.S. Souza
et al. 14 - HBRA). Stylobase present, persistent,
coniform, chestnut-brown. (4.F.S. Souza et al.
14 - HBRA).

Material examined: Marapanim, Vila de Maruda,
praia do Crispim, 15.VL.1991, fl., M.N. Bastos et al.
1016 (MG). ,
Additional material examined: BRAZIL. PARA:
Bragranga, Jiquiri, 9.X.2012, fl. and fr., 4. F.S. Souza et al.
14 (HBRA). Gurupa, arredores do aeroporto, 7.VIII.1968,
fl. and fr., M. Silva 1470 (MG). GUIANA. DEMERARA
REGION: Naamryck Canal, £8 km SE of Naamryck
Public Rd, just W of Lookout village, 06°50°N, 58°25°W,
31.111.1988, fl. and ft., J.J. Pipoly 11291 (MG).

Scleria macrophylla is notable among the
species in restinga in Pard for its robust size,
wide leaves with a pseudopremorse apex, and
puberulent glumes. The material examined of the
restinga lacked nutlets, which are fundamental
when determining species of Scleria. However,
fertile collections made in the proximity of the
Braganca restinga (A.F.S. Souza et al. 14 - HBRA)
allowed the material to be identified, together with
the type (Haenke PR25264) which has a sterile
inflorescence and was useful to compare with the
restinga material.

The species occurs in México, Belize, Costa
Rica, Guatemala, Honduras, Nicaragua, Panama,
Cuba, Jamaica, Trinidad and Tobago, French
Guiana, Guyana, Suriname, Venezuela, Bolivia,
Colombia, Ecuador, Peru, and Brazil. In Brazil,
this species occurs in nearly all regions but has not
been recorded in the states of Amapa, Pernambuco,
Alagoas, Sergipe, Espirito Santo, and Rio de
Janeiro, nor the southern region. In restinga in Para,
it occurs in fields between dunes.

6. Scleria microcarpa Nees ex Kunth, Enum. PL.
2:341. 1837. Fig. 2f

Herbs, ca. 90 cm tall, erect, perennial,
rhizomatous. Stem 1.5—4 mm wide, glabrous, angles
scabrous. Sheaths 3.5-9 cm long, papyraceous,
winged; contraligule acute, ciliate to glabrous,
membranaceous appendix absent; ligule absent.
Leaf blades 13-23.6 x 0.7-1.2 cm, lanceolate,
margins scabrous near the apex, abaxial surface
puberulent, adaxial surface puberulent, with two
prominent, usually scabrous, parallel veins, apex
pseudopremorse. Involucral bract 7-19 x ca. 0.4
cm, lanceolate, similar to the leaves. Inflorescence
paniculiform. Spikelets subandrogynous and
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staminate; glumes chestnut-brown with red lines,
glabrescent with inconspicuous trichomes on the
midrib, margin glabrous to ciliate. Subandrogynous
spikelets 1.5-2.5 x 1.3—-1.6 mm, ellipsoid.
Staminate spikelets 1.5-2.3 x 1.1-1.3 mm,
ellipsoid; flowers with 3 stamens. Cupule entire
to slightly three-lobed, margin ciliate, persistent
on the fruit. Hypogynium chestnut-brown, three-
lobed, lobes rounded. Nutlet 1.2—1.7 x 1.5-2 mm,
ovoid, light brown to grayish, smooth, glabrous.
Stylobase present, deciduous, coniform, beige to
chestnut-brown.

Material examined: Marapanim, proximo ao trevo para
Camara, 00°36°23”'S, 47°40°27”W, 06.V1.2017, fl. and
fr., L. Schneider et al. 118 (MG). )
Additional examined material: BRAZIL. PARA:
Salvaterra, Lagoa do Hotel Pousada dos Guaras, reserva
ecologica de Salvaterra, 16.1.1992, fl. and fr., N.4. Rosa
5573 (MG).

Among the species of Scleria in restinga in
Para, S. microcarpa is notable for its non-showy
inflorescence, ovoid nutlet with a deciduous
stylobase, and cupule with a ciliate margin that is
persistent on the fruit and covering the hypogynium
(Fig. 21). Scleria microcarpa is similar to S. uleana,
which occurs in restinga in the southern region of
Brazil, because of its non-showy inflorescence,
cupule with a ciliate margin that is persistent on
the fruit, ovoid nutlet, and deciduous stylobase.
However, Scleria uleana is scandent with lax
inflorescence subunits and S. microcarpa is an erect
herb with a subcontracted inflorescence subunits.

The species occurs in Mexico, Belize, Costa
Rica, Guatemala, Honduras, Nicaragua, Panama,
Cuba, Dominican Republic, Haiti, Jamaica, Porto
Rico, Trinidad and Tobago, French Guiana,
Guyana, Suriname, Venezuela, Bolivia, Colombia,
Ecuador, Peru, Brazil, and Paraguay. In Brazil, it is
recorded in all states except Rio Grande do Sul. In
restinga in Para, this species occurs in open shrub
formations.

7. Scleria reticularis Michx., Fl. Bor. -Amer. 2:
167. 1803. Fig. 2¢g

Herbs, (18-)25-48.2 cm tall, erect, perennial,
cespitose. Stem 1.5-2.5 wide, hirsute, angles
scabrous near the apex. Sheaths 3-6.7 cm,
membranaceous, winged; contraligule cuneate to
rounded, ciliate, membranaceous appendix present
(inconspicuous); ligule absent. Leaf blades (5—)15—
22.2 x 0.2-0.4 cm, linear, margins scabrous at the
apex, abaxial and adaxial surfaces glabrous, apex
entire. Involucral bract 3-9.2 x 0.1-0.3 c¢m, linear,
similar to the leaves. Inflorescences paniculiform.
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Spikelets subandrogynous and staminate; glumes
brown with wine-colored margin, glabrescent,
the midrib with inconspicuous trichomes, margin
glabrous. Subandrogynous spikelets 5-5.5 x 1-2
mm, ellipsoid. Staminate spikelets 3-3.5 x 0.7-1
mm, linear to narrowly ellipsoid; flowers with 3
stamens. Cupule three-lobed, margin glabrous,
persistent on the spikelet. Hypogynium white to
light brown, three-lobed, lobes oblong. Nutlet
1.3-2 x 1.5-1.8 mm, globose, white to blackish
with white dots, reticulated-foveate, pubescent.
Stylobase absent.

Selected material: Braganca, peninsula de Ajuruteua,
salinas dos Roques (Jabuti), 00°54°53”S, 46°40°29°W,
20.V.2007, fl. and ftr., L.O. Santos et al. 297 (HBRA,
TIAN, MG). Maracana, Ilha de Maiandeua, Fortalezinha,
3.VIL.1992, fl. and ft., L.C. Lobato et al. 536 (MQG).
Marapanim, 1,5 km do trevo para Camara, 00°36°07”S,
47°40°04”W, 6.V1.2017, fl. and fr., L. Schneider et al.
129 (MQG). Salinépolis, Praia do Atalaia, 20.1X.2013, fl.
and fr., 4. Gil et al. 317 (MQG).

Scleria reticularis differs from the other
species in restinga in Para by its reticulated-
foveate, pubescent nutlets and hypogynium with
oblong lobes (Fig. 2g). Frequently, the pedicels of
the subandrogynus spikelets are short and covered
by bracteoles. Its rachises have winged margins,
with a glabrescent and reddish surface, which
extend from the base of the inflorescence branch
to the base of the spikelet.

The species occurs in the U.S.A., Brazil,
Bolivia, and Colombia. In Brazil, it is recorded
for the states of Roraima, Pard, and Goias, and
the Northeast Region. In the restinga in Para,
this species grows in herbaceous marshes, fields
between dunes, and open shrub formations.

8. Scleria secans (L.) Urb., Symb. Antill. 2: 169.
1900.
Schoenus secans L., Syst. Nat. 10(2): 865. 1759.
Fig. 2h
Herbs, scandent, perennial, rhizome not
seen. Stem 3.5-4 mm wide, glabrous, angles
scabrous. Sheaths 3.4-8.7 cm long, chartaceous
to papiraceous, not winged; contraligule cuneate,
ciliate, membranaceous appendix present; ligule
present. Leafblades 9.7-25.6 x 0.4—0.7 cm, linear,
margins sharp scabrous, abaxial surface glabrescent
with scabrous midrib, adaxial surface glabrescent
with inconspicuous trichomes on the midrib, apex
entire. Involucral bract (8-)9-10.5(-23.4) x 0.4—
0.5 cm, linear, similar to the leaves. Inflorescences
paniculiform. Spikelets unisexual; glumes reddish
chestnut-brown to glaucous, glabrescent, margin
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glabrous. Pistillate spikelets 5-6 % 1-1.5 mm,
ellipsoid. Staminate spikelets 3.5-5.2 x 0.6-1.5
mm, ellipsoid; flowers with 3 stamens. Cupule
entire to three-lobed, margin glabrous, persistent on
the spikelet. Hypogynium brown, entire. Nutlet 2—3
x 2,5-3 mm, globose to ovoid, white with blackish
spots, smooth, glabrous. Stylobase absent.

Complementary description: 2—5 m tall,
rhizomatous (Nunes & Prata 2013).

Material examined: Braganca, peninsula de Ajuruteua,
salinas dos Roques/Jabuti, 00°55°36”S, 46°40°12”W,
22.V.2005, fl. and fr., R.E.S.A. Nascimento et al. 258
(HBRA). ,
Additional examined material: BRAZIL. PARA:
Melgago, Floresta Nacional de Caxiuana, Estacdo
Cientifica Ferreira Penna, 01°46°42”S, 51°25’30”W,
22.1V.2017, L. Schneider et al. 90 (MG).

Scleria secans is distinct from the other
species in restinga of Para state because of its
scandent habit, conspicuously scabrous stem and
leaves, sheath with a conspicuous membranaceous
appendix, and ovoid, smooth nutlet (Fig. 2h).
On the material examined, there were lateral
shoots at the nodes and some contraligules lacked
a membranaceous appendix. Rarely, near the
hypogynium, sparse trichomes were observed on
the nutlet.

It occurs in Mexico, Belize, Costa Rica,
Guatemala, Honduras, Nicaragua, Panama, Cuba,
Dominican Republic, Haiti, Jamaica, Porto Rico,
Trinidad and Tobago, French Guiana, Guyana,
Suriname, Venezuela, Colombia, Ecuador, Peru,
Brazil, Argentina, and Paraguay. Widely distributed
in Brazil (all states). In restinga in Par4, this species
occurs in open shrub formations and along the
edges of restinga forest.

9. Scleria violacea Pilg., Bot. Jahrb. Syst. 30(1):
145. 1901. Fig. 2i

Herbs, 86.2-90 cm tall, erect to scandent,
perennial, solitary, rhizomes knotted. Stem
1.8-5(=7.5) mm wide, glabrous, angles unarmed
to scabrous. Sheaths 611 cm long, papyraceous,
winged; contraligule rounded, glabrous,
membranaceous appendix present; ligule present.
Leaf blades (15-)28-40.5 x 0.5-1.4 cm, linear,
margins scabrous, abaxial surface glabrous with
scabrous midrib, adaxial surface glabrescent
with pubescent midrib and two scabrous veins
parallel to the midrib, apex entire. Involucral
bract (2.5-)3.8-13 x 0.5-1.2 c¢m, linear, similar to
the leaves. Inflorescence paniculiform. Spikelets
unisexual; glumes chestnut-brown with purple
to blackish spots, glabrous, sometimes with
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trichomes at the apex, margin glabrous. Pistillate
spikelets 5-8 x 0.8—1.5 mm, lanceolate to ellipsoid.
Staminate spikelets 3.8-5 x 0.7—1.2 mm, linear
to narrowly ellipsoid; flowers with 3 stamens.

9de 12

Cupule entire, margin glabrous, persistent on
spikelet. Hypogynium white to livid, three-lobed,
lobes triangular. Nutlet 2-3.7 x 2-2.7 mm, ovoid
to subglobose, white to livid with grayish spots,

Figure 2 — a-i. Nutlets of Scleria species that occur in the restinga of the Para state — a. Scleria bracteata; b. S.
gaertneri; c. S. hirtella; d. S. interrupta; e. S. macrophylla; f. S. microcarpa; g. S. reticularis; h. S. secans; i. S.
violacea. Scale bar: 1 mm. (a. E. Oliveira 6632;b. I.C. Vieira 29; c. V.C. Miranda 3092; d. L.O. Santos 385; . M.
Silva 1470; f. N.A. Rosa 5573; g. L. Schneider 127; h. L. Schneider 90, i. J.F. Maciel-Silva 201).
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surface smooth to slightly rugulose, puberulous.
Stylobase absent.

Selected material: Maracana, Ilha de Maiandeua,
26.X.2000, fl. and fr., D.C.T. Costa et al. 89 (MQG).
Marapanim, Vila de Marud4, praia do Crispim,
15.VL.1991, fl. and fr., M.N. Bastos et al. 1043 (MG).'
Additional examined material: BRAZIL. PARA:
Melgago, Floresta Nacional de Caxiuana, Estacdo
Cientifica Ferreira Penna, 1°45°30”S, 53°29°29”W,
24.1V.2017, fl. and fr., J.F. Maciel-Silva et al. 201 (MG).

Scleria violacea has short inflorescence
internodes, which gives the appearance of a single
terminal inflorescence subtended by three involucral
bracts. For this species, the membranaceous
appendix at the apex of contraligule is conspicuous,
making it easy to identify in combination with the
ligule of trichomes and ovoid nutlet (Fig. 2i). Its
pistillate spikelets are frequently at the base of the
rachilla, sessile or with a short pedicel covered
with two bracteoles, and its staminate spikelets are
usually pedicellate (characteristic inflorescence of
the sect. Hymenolytrum), with pedicels 0.8—2 mm
long. Scleria violacea is similar to S. macrogyne,
which is cited by Amaral et al. (2008) for restinga in
Para. Scleria violacea differs by its inflorescences
with lax spikelets, and inconspicuous wings sheaths
(vs. inflorescences with densely grouped spikelets,
and conspicuous wings sheaths).

The species occurs in French Guiana and
Brazil. In Brazil, it is reported in the states of
Para, Tocantins, Maranhdo, Piaui, Bahia, and
Mato Grosso. In the restinga in Par4, this species
occurs in fields between dunes and open shrub
formations.
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(7),322(2),329 (4), 340 (3), 353 (4). Costa DTC 89 (9). Lobato LC 536 (7), 1068 (7). Maciel-Silva JF 201 (9). Mehlig U 73 (2), 122
(2), 166 (7), 331 (7), 1016 (4), 1677 (4). Miranda VC 3092 (3). Nascimento RESA 120 (2), 258 (8). Oliveira E 6632 (1). Oliveira
ES 50 (3), 118 (2),177 (2). Oliveira JN 6 (2). Pereira ASS 81 (9). Pipoly JJ 11291 (5). Rodrigues LKM 8 (9), 13 (9), 26 (7), 65(9),
66 (9). Rosa NA 5573 (6). Sena RX 13 (9). Santos LO 26 (4), 288 (2), 297 (7), 303 (4), 346 (4), 351 (7), 385 (4). Schneider L 90 (8),
118 (6), 119 (9), 125 (9), 127 (7), 129 (7), 132 (9), 133 (1). Silva M 1470 (5). Silva MJ 40 (4), 104 (1). Souza AFS 14 (5). Souza CCS
(MG203902) (9). Vieira IC 29 (2).
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