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Abstract
Here we present 36 new records of 22 species of Lentibulariaceae from northeastern Brazil, expanding their distribution

range and providing taxonomic, habitat and phenological comments, in addition to distribution maps and photographs of

living specimens. Rio Grande do Norte is the state with the highest number of new records (12), followed by Alagoas, with

eight. This is the first insight on the actual richness of the family in the region, and some species show interesting disjunct

distributions and habitat restrictions. Only one species treated here is endemic to northeastern Brazil, ten species seem to be

restricted to lowland white-sand wetlands, and three are restricted to high altitudes in campos rupestres or in campos de

altitude. The remaining ones have a wider distribution. Our data support previous hypotheses on plant dispersal and past

connections between Brazilian vegetation formations, shedding light for future studies on the dispersal history and

biogeography of Lentibulariaceae.
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1 Introduction

Lentibulariaceae Rich. is the largest family of carnivorous

plants, comprising c. 360 species and three genera: Pin-

guicula L., Genlisea A.St.-Hil. and Utricularia L., which

are clearly distinguished from each other by their trapping

systems (Fleischmann 2018; Fleischmann & Roccia 2018;

Jobson et al. 2018). Pinguicula inhabits the subtropical and

temperate wet regions of the New World and Eurasia,

comprising c. 100 species that present a basal rosette of

fleshy leaves covered with sticky trichomes containing

digestive enzymes (Heslop-Harrison 2004; Casper and

Stimper 2009; Fleischmann & Roccia 2018).

Genlisea is less diverse, comprising 30 tropical and

subtropical herbaceous species. Its traps (rhizophylls)

consist of tubular, Y-shaped, modified leaves, with distal

helically twisted arms; the inner surface is covered with

inward-pointed trichomes that leads the prey to a proximal

digestive chamber (Fleischmann 2012; Fleischmann et al.

2017; Fleischmann 2018).

Utricularia is the largest genus within the family and

second largest among all carnivorous plants, comprising

about 230 species (Drosera L. is larger with c. 250 spp.)

(Fleischmann et al. 2018; Jobson et al. 2018). Its traps are

the most complex foliar modifications among plants, con-

sisting of tiny bladder-shaped structures that capture prey

by fast suction under negative pressure compared to the

surrounding water, forming a vacuum (Lloyd 1942; Vin-

cent et al. 2011).

All Utricularia species are small- to medium-sized

herbs with a plant body structure that deviate considerably

from traditional models of morphological classification,
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3 Laboratório de Morfologia e Taxonomia de Angiospermae,

Departamento de Biologia, Universidade Federal do Ceará,
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treated as morphological misfits (Rutishauser and Isler

2001). Lacking roots and not presenting a clear develop-

mental distinction between leaves and stems, Utricularia

species are certainly intriguing. A primordium can mature

into a trap, a stem, a leaf or an inflorescence (Rutishauser

and Isler 2001). The genus is distributed worldwide, and its

species are capable of colonizing different wet environ-

ments, thus presenting different life and growth forms, such

as terrestrial, aquatic, lithophytic, rheophytic and epiphytic

(Taylor 1989).

Genlisea and Utricularia flowers are morphologically

similar, consisting of a bilabiate, tubular corolla, usually

with a prominent swelling at the base of the lower lip, and a

spur at the base of the corolla tube, two stamens and one

ovary of two fused carpels. Besides the trapping system,

their calyces can easily distinguish them, since Genlisea

has five sepals, while Utricularia has two or four. In

Genlisea, bracts, scales and bracteoles are always basifixed

and not very variable in shape and, thus, are not very

informative taxonomically. In contrast, Utricularia has

bracts and scales which can be basifixed or basisolute and

vary a lot in shape, while bracteoles, when present, are

basifixed (Taylor 1989; Fleischmann 2012).

In Brazil, Lentibulariaceae comprises 82 species, of

which 27 are endemic, with the Northeast region home to

about 60% of those species (Miranda et al. 2015). There-

fore, the Brazilian Northeast can be considered an impor-

tant diversity center of the family. Despite this finding, the

diversity of the family in this region remains underesti-

mated as works concerning the taxa are scarce and distri-

bution data are incomplete or inaccurate. Local floras

including new records are available only for the state of

Sergipe (Carregosa and Monteiro 2013; Carregosa and

Costa 2014). In addition, new species and records as well

as taxonomic inventories have been published (Cheek and

Taylor 1995; Fleischmann and Rivadavia 2009; Silva

2013; Silva and Cruz 2015).

2 Materials and methods

During visits to herbaria of northeastern Brazil (ALCB,

CEPEC, EAC, HST, HUEFS, IPA, JPB, MAC, MUFAL,

PEUFR, R, RB, UFP and UFRN) (acronyms according to

Thiers 2018) and field work carried out between 2014 and

2017, 36 new records referring to 22 species of Lentibu-

lariaceae from Alagoas, Bahia, Ceará, Maranhão, Paraı́ba,

Pernambuco, Piauı́, Rio Grande do Norte and Sergipe states

were confirmed. Abbreviations of Brazilian states are given

in Table 1(a). New records for states are based on the Lista

de Espécies da Flora do Brasil (http://floradobrasil.jbrj.gov.

br), now updated as Flora do Brasil 2020 (continuously

updated). Here we present new data that extend the

distribution of these species, with some newly recorded

populations revealing interesting disjunction patterns. All

cited specimens have been examined personally by the first

author. Maps (Electronic Supplementary Material Appen-

dix 1: Figs. A1 and A2) were made using QGIS 2.18 based

on geographic data from herbarium material, and the bio-

geographic regions and types of vegetation are according to

IBGE (2012). Each species is briefly characterized, com-

pared to the most similar congeners and discussed in terms

of its overall geographic distribution and eventual dis-

junctions. A table (Table 1) summarizes all data of con-

servation status according to the IUCN (2017) and

CNCFlora (2018) criteria, phytogeographic domains and

phytophysiognomies according to IBGE (2012), distribu-

tion according to Taylor (1989) and Miranda et al. (2015)

and regional conservation units where the treated species

were collected.

3 Results

Genlisea filiformis - ASt.-Hil., Voy. Distr. Diam. 2:

430. 1833. Fig. 1(a, b)

This species is recognized by its yellow corolla with

deeply trilobate lower lip, pale yellow to whitish spur,

which is thick, saccate and with a rounded apex, glabrous

or with few scattered glandular or eglandular trichomes. Its

pedicels are covered exclusively with glandular trichomes,

scape with few scattered glandular trichomes and capsule

covered with short eglandular trichomes, and the dehis-

cence is circumscissile.

Its vegetative portions range fromglabrous to coveredwith

glandular or eglandular trichomes. It can also vary in stature

(5–25 cm tall), but some dwarf individuals reach only up to

3 cm tall. These smaller individuals resemble Genlisea pyg-

maeaA.St.-Hil, which is very diminutive, up to 8-cm tall, but

differs by its conical spur with an acute apex, always covered

with short glandular or eglandular trichomes, its pedicels

covered with both glandular and eglandular trichomes and its

scape densely covered with eglandular trichomes.

Among allNeotropicalGenlisea species,G.filiformis is the

most widespread, occurring from Central America to the

North and South of the Amazon basin. In Brazil, it is cited to

AM,RR,MT,MS, SP,GO,DF,MG, TO,BA, SE, PE, PB and

CE (Fleischmann 2012; Miranda et al. 2015). Here we report

new records to Rio Grande do Norte, where it occurs in sea-

sonally flooded coastal plains, known as alluvial pioneer

formations (Electronic Supplementary Material Appendix 1:

Fig. A1a). This is a terrestrial species that also inhabits other

wet phytophysiognomies such as park savannas, ‘‘campos

rupestres’’, ‘‘campos de altitude’’, ‘‘campinaranas’’ and gal-

lery forests (Fleischmann 2012). In the Northeast region, it
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seems to tolerate a few months of dry season, still flowering

and fruiting, before dying and leaving seed propagules during

the highest water-stress period.

SPECIMENS EXAMINED. BRAZIL. Rio Grande do Norte
Ceará Mirim, RN 064, estrada para Pureza, 18-VIII-2011

(fl. and fr.), JG Jardim et al. 6042 (UFRN); Espı́rito Santo,

APA Piquirı́-Una, 04-XII-2017 (fl. and fr.), FM Guedes

et al. 66 (UFP); Nı́sia Floresta, dunas próximo ao vilarejo

de Alcaçuz, 24-XII-2014 (fl. and fr), GS Garcia 176

(UFRN), APA Bonfim-Guaraı́ras, 25-XI-2015 (fl. and fr.),

GS Garcia 33 (UFRN); Maxaranguape, depressão inter-

dunar próximo à Maracajaú, 03-X-2017 (fl. and fr.), FM

Guedes 57 (UFP); Rio do Fogo, dunas da praia de Zumbi,

11-X-2015 (fl.), GS Garcia et al. 59 (UFRN).

Genlisea lobata - Fromm, Bradea 5(14): 152. 1989.

Fig. 1(c, d)

This species is readily distinguished from all other Gen-

lisea species by its white corolla with divided lobe tips in both

lips, pale lilac upper lip with dark purple stripes, white lower

lipwith a yellowblotch at its base and purple, cylindrical spur,

parallel to the pedicel. Scape, bract, bracteoles, pedicels, spur,

lower corolla surface and capsule are covered with glandular

and eglandular trichomes. Capsule dehiscing longitudinally,

bivalvate and pedicels are sharply reflexed in fruit.

This terrestrial species is very similar to Genlisea vio-

lacea A.St.-Hil.; however, the latter species has a purple or

sometimes pale lilac corolla, but never with a bicolored

pattern as found in G. lobata, also in both of its corolla lips,

the lobe tips are entire. This species is assessed as ‘‘en-

dangered’’ by CNCFlora (2018) and is threatened by fire

and habitat degradation caused by human activities (Si-

monelli and Fraga 2007).

Previously known only from Minas Gerais and Espı́rito

Santo (Fleischmann 2012; Miranda et al. 2015), here we

report a new record to Bahia (Electronic Supplementary

Material Appendix 1: Fig. A1a), in a seasonally wet area on

the top of an inselberg at 813 masl,with a predominance of an

herbaceous subshrub vegetation in shallow soil, with bare

rocks covered only by some lichens (Queiroz et al. 1996). This

species is apparently restricted to submontane and montane

vegetation (800–1800 m high) of ‘‘campos de altitude’’,

growing among Sphagnum sp. in peat-bog environments of

granite outcrops (inselbergs) (Fleischmann 2012).

SPECIMENS EXAMINED. BRAZIL. Bahia Santa Terezinha,

ápice da Serra, 09-X-2010 (fl. and fr.), E Melo et al. 8571

(HUEFS).

Utricularia amethystina - Salzm. ex A.St.-Hil. & Gir-

ard, Compt. Rend. Hebd. Séances Acad. Sci. 7: 870. 1838.

Fig. 1(e–g)

This species is readily recognized by its violet corolla

with a white and yellow blotch at the base of the lower lip,

and white spur with a violet tip, or sometimes corolla

entirely white with a yellow blotch at the base of the lower

lip. Its lower corolla lip is trilobate with a conical spur,

constricted below the middle and with an obtuse apex,

twice as long as the lower lip. Its upper sepal has a hyaline

margin, and its rosulate leaves are narrowly obovate to

spatulate with anastomosing nerves. Bracts and bracteoles

are basifixed and connate at their bases.

Utricularia amethystina belongs to a species complex

that was recently taken under morphometric study to

address taxonomic problems (Baleeiro et al. 2015) as well

as nomenclatural reestablishments. It can be distinguished

from allied taxa as follows: Utricularia tricolor A.St.-Hil.

has much larger flowers 1–2.5 cm long (vs. U. amethystina

flowers up to 0.7 cm long), entire to scarcely 3-crenate

lower corolla lip, spur about as long as the lower lip and

both sepals with hyaline margins. Utricularia tridentata

Sylvén has larger flowers (0.6–1 cm long), shallowly

trilobate lower corolla lip, spur slightly longer than the

lower lip and bracts connate to the bracteoles above the

middle.

This terrestrial species is distributed in tropical America

and subtropical North America. In Brazil it is cited to AM,

RR, PA, AP, MT, MS, TO, GO, DF, MG, SP, RJ, ES, BA,

SE, MA, PE and PB (Taylor 1989; Miranda et al. 2015).

Here we report new records to Alagoas in seasonally

flooded, coastal plain areas (Electronic Supplementary

Material Appendix 1: Fig. A1b). According to Taylor

(1989), it also inhabits peat-bog environments and sea-

sonally flooded white-sand savannas.

SPECIMENS EXAMINED. BRAZIL. Alagoas Marechal Deo-

doro, próximo ao Brejo Água Santa e Cabreira, 30-VIII-

2008 (fl. and fr.), RP Lyra-Lemos 11395 (MAC), Dunas do

Cavalo Russo, 11-XI-2009 (fl. and fr.), ECO Chagas and

MCS Mota 5370 (MAC).

Utricularia benjaminiana - Oliv., J. Linn. Soc. Bot. 4:

176. 1860. Fig. 1(h–j)

This species is readily recognized by its aquatic free-

floating habit, large and thick botuliform spur, with roun-

ded apex, longer than the lower lip, lilac or white corolla

with a purple blotch at the base of the lower lip, deeply

bilobate upper lip and reniform lower lip. Its whorl of

fusiform floats at the base of the inflorescence sometimes

holds 2–3 cleistogamous flowers. Its first two primary leaf

segments form a distinct, long petiole. Its stolons, petioles

and traps are densely covered with fine short trichomes

(villous indumentum). This set of characters makes

Utricularia benjaminiana not likely to be confused with

any other aquatic species.
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It is known from Africa, Madagascar, Central and

northern South America, with Brazilian records confined to

Roraima, in campinaranas (Taylor 1989; Miranda et al.

2015; Costa et al. 2016). Here we report new records to Rio

Grande do Norte and Sergipe, in seasonal, interdune

coastal lagoons and in temporary streams in a Cerrado

enclave area (park savanna) (Oliveira et al. 2012), flow-

ering from October to December (Electronic Supplemen-

tary Material Appendix 1: Fig. A1a).

This disjunct distribution is remarkable, although not

surprising, since other species present a similar Neotropi-

cal-African distribution, such as Utricularia foliosa L., U.

juncea Vahl, U. livida E.Mey. and U. simulans Pilg.

(Dörrstock et al. 1996). Furthermore, considering the

Brazilian areas of occurrence, some other species also

show a similar distribution, such as U. guyanensis A.DC.,

U. hispida Lam., U. hydrocarpa Vahl, U. nana A.St.-Hil.

& Girard, U. resupinata B.D.Greene ex Bigelow, U. sim-

ulans Pilg., U. triloba Benj. and U. viscosa Spruce ex Oliv.

(Costa et al. 2016). Oliveira et al. (2012) emphasized the

great biotic and abiotic similarities between the Amazonian

campinaranas and the Cerrado enclaves in Rio Grande do

Norte, both comprising areas of seasonally flooded, white-

sand savannas, with acidic soils, and a vegetation condi-

tioned by edaphic factors. This affinity is possibly related

to the biogeography of the savannas (Cerrado), which may

have served as connections and dispersal routes linking the

Amazon and Atlantic Forests during the Quaternary (Bi-

garella et al. 1975; Costa 2003; Sobral-Souza et al. 2015).

SPECIMENS EXAMINED. BRAZIL. Rio Grande do Norte:

Nı́sia Floresta, dunas de Búzios, 24-XII-2014 (fl. and fr.),

GS Garcia 174 (UFRN); Rio do Fogo, Área Militar de Rio

do Fogo, 11-X-2015 (fl.), GS Garcia et al. 47 (UFRN);

Sergipe: Estância, Lagoa Azul, às margens da rodovia SE-

100, 4-X-2013, WTZ Sousa s.n. (R 224186).

Utricularia blanchetii - A. DC., Prodr. 8: 13. 1844.

Fig. 1(k, l)

This species is recognized by its purple or lilac corolla

with a yellow blotch at the base of the lower lip, subreni-

form upper lip and transversally elliptical lower lip, sub-

ulate and slightly curved spur with acute or bifid apex and

its sepals, bracts and bracteoles with denticulate margins. It

is morphologically similar to Utricularia purpureocaerulea

A.St.-Hil. & Girard, which differs by its sepals, bracts and

bracteoles with entire margins, and its sepals with promi-

nent nerves. Utricularia parthenopipes P.Taylor is also

similar but has much smaller flowers, up to 6 mm long (vs.

U. blanchetii 1.5–2 cm long), white corolla with obovate–

cuneate upper lip with apex shallowly trilobate, which is

white to pale lilac with dark purple streaks along its nerves

and has a straight spur, constricted in the middle.

This particular terrestrial species was considered ende-

mic to the northern areas of the Cadeia do Espinhaço in

Bahia (Taylor 1989; Cheek and Taylor 1995; Miranda et al.

2015) until being recently found in Pernambuco, where it

blooms after the rainy season, with specimens collected in

flower from August to October (Electronic Supplementary

Material Appendix 1: Fig. A1c). This species is apparently

restricted to the ‘‘campos rupestres’’ phytophysiognomy,

under Cerrado domain and enclaves. The Catimbau

National Park is an area of sedimentary plateau with dif-

ferent types of phytophysiognomies including shrub

‘‘Caatinga’’ on the leeward slopes, ‘‘campos rupestres’’ on

the highest elevations (900–1000 m), perennial forest

vegetation on the foot of the plateau and semideciduous

shrub vegetation on the windward slopes (Rodal et al.

1998; Andrade et al. 2004; Silveira et al. 2016). Floristic

surveys have confirmed biotic similarities between the

‘‘campos rupestres’’ areas of the Catimbau National Park

and the Chapada Diamantina (Stannard 1995; Conceição

and Giulietti 2002; Zappi et al. 2003; Andrade et al. 2004).

SPECIMENS EXAMINED. BRAZIL. Pernambuco Buı́que,

Parque Nacional do Catimbau, Serra de Jerusalém,

19-VIII-1994 (fl.), MJN Rodal et al. 310 (PEUFR), 22-IX-

1995 (fl.), L Figueiredo et al. 196 (PEUFR), 28-X-2017 (fl.

and fr.), FM Guedes et al. 48 (UFP).

Utricularia breviscapa - CWright ex Griseb., Cat. Pl.

Cub. 161. 1866. Fig. 1(o, p)

This species is readily recognized by its aquatic free-

floating habit, yellow corolla with reddish marks at the

base of the lower lip, ovate upper lip, with retuse apex,

deeply trilobate lower lip and a narrowly conical spur, with

bifid apex, as long as the lower lip. Its spongy inflorescence

bearing a whorl of five cylindrical floats, connate at their

bases, sometimes inflorescences holds cleistogamous

flowers. Its primary and secondary leaf segments are

arranged in threes. This set of characters makes Utricularia

breviscapa not likely to be confused with any other aquatic

species.

This aquatic species is Neotropical, and in Brazil, it is

cited to AM, PA, BA, MG, GO, SP and MT (Miranda et al.

2015). Here we report a new record to Piauı́, in a river

source, near a waterfall, under ‘‘Cerrado’’ domain, col-

lected in flower in June (Electronic Supplementary Mate-

rial Appendix 1: Fig. A2a).

SPECIMENS EXAMINED. BRAZIL. Piauı́ Batalha, Cachoeira

do Xixá, 9-VI-2011 (fl.), CP Bove et al. 2279 (R).

Utricularia cornuta - Michx., Fl. Bor. Am. 1: 12. 1803.

Fig. 1(m, n)

This species is recognized by its yellow corolla, ca.

1.5–2-cm-long, galeate lower lip, curved spur, shorter than

F. M. Guedes et al.
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the lower lip, plicate calyx with ridged nerves and a short,

congested inflorescence (up to 15 cm long) with stiff, green

scape, ca. 0.5–1.5 mm diam.

Utricularia cornuta is morphologically very similar to

Utricularia juncea Vahl, and both belong to Utricularia

sect. Stomoisia. However, the latter species has a much

longer and lax inflorescence (up to 45 cm long), flexuous

scape, ca. 0.4–0.8 mm diam., and smaller flowers (ca.

0.2–1 cm long) with straight or slightly curved spur, about

as long as the lower lip.

Fig. 1 a, b Genlisea filiformis; c, d G. lobata; e–g Utricularia amethystina; h–j U. benjaminiana; k, l U. blanchetii; m, n U. cornuta; o, p U.

breviscapa
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This terrestrial or semiaquatic species occurs in North

and Central America and, in Brazil, is only cited to Mar-

anhão (Taylor 1989; Miranda et al. 2015). However, three

specimens were wrongly cited to Mato Grosso (FC Hoehne

2276, 3304 and 3501 - RB); in fact, they are U. erectiflora

A.St.-Hil. & Girard, which is relatively similar to U. cor-

nuta in terms of the corolla shape, congested inflorescence

and scape consistency, but readily distinguished by its

calyx with inconspicuous nerves, involute margins, flowers

less than 1.2 cm long and winged pedicels. Here we report

new records to Ceará, in seasonally flooded coastal plains

and coastal lagoons between dunes (Electronic Supple-

mentary Material Appendix 1: Fig. A1b). In Ceará, it is

known only from one specimen, but in Rio Grande do

Norte it seems to be abundant and widespread along the

east coast, where its occurrence is documented in a recent,

unpublished thesis and numerous specimens (Versieux,

pers. comm.), flowering throughout almost the entire year.

SPECIMENS EXAMINED. BRAZIL. Ceará: Jijoca de Jeri-

coacoara, Lagoa de Jijoca, 20-VIII-2000 (fl.), LQ Matias

311 (EAC); Rio Grande do Norte: Ceará-Mirim, área do

empreendimento Dunas de Muriú, 04-II-2016 (fl. and fr.),

EO Moura et al. 490 (UFRN); Nı́sia Floresta, Lagoa do

Cágado, 04-XII-2014 (fl. and fr.), JAS Leroy 58 (UFRN),

Lagoa Amarela, 07-XII-2014 (fl. and fr.), JAS Leroy 67

(UFRN), Lagoa do Carcará, 14-VII-2016 (fl.), GS Garcia

277 (UFRN), Lagoa do Alcaçuz, 04-X-2017 (fl. and fr.),

FM Guedes et al. 63 (UFP); Extremoz, APA de Jenipabu,

30-I-2012 (fl.), EO Moura 60 (UFRN); Maxaranguape,

depressão interdunar próximo à Maracajaú, 11-X-2015

(fl.), GS Garcia et al. 64 (UFRN); Rio do Fogo, Área

Militar de Rio do Fogo, 03-X-2017, (fl.), FM Guedes et al.

53 (UFRN); Touros, 27-II-2016 (fl.), AM Marinho 213

(UFRN).

Utricularia costata - P. Taylor, Kew Bull. 41(1): 7.

1986. Fig. 2(a, b)

This species is easily recognized by its very small sta-

ture (up to 4 cm tall), lilac corolla with a white blotch at

the base of the lower lip and white spur with a lilac tip,

scarcely trilobate lower lip and thickly conical, straight

spur with obtuse apex, twice as long as the lower lip. Its

pale green calyx has prominent nerves, and when in fruit

the lower sepal takes an enlarged navicular form.

Utricularia costata is morphologically similar to U.

rostrata A.Fleischm. & Rivadavia, but differs by its upper

sepal with obtuse, denticulate apex (vs. acute and rostrate

apex) and its straight spur with obtuse apex, twice as long

as the lower corolla lip (vs. curved upward spur with bifid

apex, slightly shorter than the lower corolla lip).

This terrestrial South American species was previously

restricted to Venezuela and, in Brazil, is cited to Roraima,

Pará, Mato Grosso and Goiás (Taylor 1989; Miranda et al.

2015). Recently, its distribution was extended to the state

of Sergipe (Carregosa and Costa 2014), and here, we report

new records to Bahia and Alagoas, both in wet soil areas of

submontane and montane, perennial seasonal forest

(260–800 m asl), collected in flower in July and August

(Electronic Supplementary Material Appendix 1:

Fig. A1a).

SPECIMENS EXAMINED. BRAZIL. Alagoas: Chã Preta,

Serra Lisa, 28-VII-2009 (fl. and fr.), ECO Chagas and MCS

Mota 4469 (MAC); Bahia: Serrinha, próximo à Torre da

Embratel, povoado Barra do Vento, 18-VIII-2006 (fl. and

fr.), LP de Queiroz et al. 12292 (HUEFS).

Utricularia erectiflora - ASt.-Hil. & Girard, Compt.

Rend. Hebd. Séances Acad. Sci. 7: 870. 1838. Fig. 2(c, d)

This is a very distinctive species due to its coriaceous

sepals with inconspicuous nerves, involute margins and

rounded decurrent bases and also its winged pedicels and a

rather congested inflorescence with a straight and stiff

scape, up to 1 mm diam. Its yellow corolla is usually not

much larger than the calyx, with a galeate lower lip, and a

curved subulate spur, with acute apex, about twice as long

as the lower sepal. Its traps are also very distinctive from

the other members of Utricularia sect. Oligocista. They are

sessile, mouth basal, with two dorsal subulate appendages,

reflexed, and with a ventral chin-like swelling.

Utricularia erectiflora is frequently misidentified as U.

adpressa Salzm. ex A.St.-Hil. & Girard, U. cornuta and U.

juncea because of its similar galeate lower corolla lip and

curved spur. However, the calyces and traps of these spe-

cies are nothing alike. It could be confused with Utricu-

laria meyeri Pilg., which differs by its sepals with sagittate

base, corolla much larger than the calyx and a spur 3–4

times longer than the lower sepal.

This terrestrial or semiaquatic species is Neotropical; in

Brazil, it is cited to RR, CE, RN, SE, BA, GO, MT, ES, RJ,

SP and SC (Taylor 1989; Miranda et al. 2015). Here we

report new records to Alagoas, Maranhão and Piauı́ in

seasonally flooded coastal plains (Electronic Supplemen-

tary Material Appendix 1: Fig. A1c), but according to

Taylor (1989) it can also inhabit flooded, white-sand

savannas and marshy environments.

SPECIMENS EXAMINED. BRAZIL. Alagoas: Piaçabuçu,

próximo à Mata das Varas, 19-XI-1982 (fl. and fr.), R

Rocha et al. 390 (MAC); Vargem Grande, 22-IX-1987 (fl.

and fr.), MNR Staviski et al. 1013 (MAC), 18-X-1988 (fl.

and fr.), RP Lyra-Lemos et al. 1566 (MAC); Maranhão:

Morros, Rodovia MA-402 margem direita (Barreirinhas-

São Luı́s), 25-IX-2014 (fl. and fr.), NFO Mota 2799 (RB);

Piauı́: Parnaı́ba, Ilha de Santa Isabel, 4-X-1973, D Araújo

et al. 458 (RB); 4-X-1973 (fl. and fr.), D Sucre 10283 (RB).
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Utricularia flaccida - ADC., Prodr. 8: 17. 1844.

Fig. 2(e, f)

This species is distinctive and easily recognized by its

lithophytic habit, yellow corolla, upper lip with retuse

apex, trilobate lower lip, spur shorter than the lower lip,

with truncate apex, basisolute bracts and scales and the

absence of bracteoles. Utricularia flaccida belongs to

Utricularia sect. Setiscapella, which consists of nine spe-

cies with corollas very similar in general shape and color,

except for Utricularia physoceras P. Taylor, which is pink;

however, the truncate spur is unique to U. flaccida.

This lithophytic species is endemic to Brazil, with

populations previously restricted to wet habitats of moun-

tain chains in Bahia (Taylor 1989), until its distribution

was extended to Roraima, Minas Gerais, Mato Grosso and

Sergipe, always in high altitudes (above 600 m asl) (Mi-

randa and Absy 2000; Ritter et al. 2010; Borges et al. 2011;

Carregosa and Monteiro 2013; Miranda et al. 2015). Here

we report new records to Ceará, in the Ibiapaba plateau,

where it occurs associated with creeping Sphagnum clumps

on rocks, at wet cliffs, under montane perennial seasonal

forest (Electronic Supplementary Material Appendix 1:

Fig. A1d), collected in flower between May (at the end of

the rainy season) and October (dry season).

SPECIMENS EXAMINED. BRAZIL. Ceará Ubajara, Sı́tio São

Luı́s, 03-X-2003 (fl. and fr.), EB Souza s.n. (EAC 54561),

Cachoeira do Frade, 21-VII-2008 (fl.), LQ Matias 553

(EAC), Estrada entre Ibiapina e Mucambo, 23-VI-2012

(fl.), LQ Matias et al. 695 (EAC), Parque Nacional de

Ubajara, paredão úmido acima do Mijo da Velha, 07-VI-

2014 (fl.), FM Guedes 02 (EAC), 27-V-2016 (fl.), FM

Guedes 05 (EAC).

Utricularia guyanensis - A. DC., Prodr. 8: 11. 1844.

Fig. 2(g, h)

This species is readily recognized by its diminutive or

obsolete spur, concealed by the lower corolla lip, reddish

scape and golden yellow corolla with entire lower lip. Its

filiform, upward-bent filaments and style are unique. This

species is not likely to be confused with any other given

these morphological traits, even though the shape of its

traps resembles those found in U. cornuta, U. juncea and

U. nana.

This terrestrial species is Neotropical; in Brazil, it is

cited to Roraima and Bahia (Taylor 1989; Miranda et al.

2015). It was wrongly cited to Paraı́ba (Silva 2013), but the

specimens are actually Genlisea sp. (JPB 18.042). Here we

report new records to Maranhão and Rio Grande do Norte,

in seasonally flooded coastal plains and in some river

sources at the southernmost part of Rio Grande do Norte

(Garcia, pers. comm.) (Electronic Supplementary Material

Appendix 1: Fig. A1c). It was collected in flower in May

and from October to January.

SPECIMENS EXAMINED. BRAZIL. Maranhão: Morros,

Rodovia MA-402 margem direita (Barreirinhas-São Luı́s),

25-IX-2014 (fl. and fr.), NFO Mota 2794 (RB); Rio

Grande do Norte: Maxaranguape, depressão interdunar

próximo à Maracajaú, 11-X-2015 (fl. and fr.), GS Garcia

et al. 68 (UFRN); Rio do Fogo, Área Militar de Rio do

Fogo, 07-XII-2014 (fl. and fr.), GS Garcia 172 (UFRN),

08-I-2015 (fl. and fr.), GS Garcia 180 (UFRN), 02-V-2015

(fl. and fr.), GS Garcia 186 (UFRN).

Utricularia hispida - Lam., Tabl. Encycl. 1: 50. 1791.

Fig. 2(i, j)

This is an extremely variable species concerning its

corolla color, usually violet or lilac with a yellow blotch at

the base of the lower lip, but also reported as white or pale

yellow. Its outer corolla surface is densely covered with

shortly stipitate glands; it has a scarcely trilobate lower lip

and a curved subulate spur, constricted at the middle, with

acute apex, slightly longer than the lower lip. It is also

recognized by its densely glandular calyx with rather

inconspicuous nerves and erose margins, basifixed glan-

dular bracts and bracteoles with laciniate margins and

scape hispid below. This species is most similar to Utric-

ularia praelonga A.St.-Hil. & Girard, which has an

invariably larger, yellow corolla (ca. 1.5–2 cm long), while

U. hispida has smaller ones (ca. 0.6–1 cm long).

This terrestrial or subaquatic species is Neotropical; in

Brazil, it is cited to MT, MS, GO, DF, SP, MG, TO and

MA (Taylor 1989; Miranda et al. 2015). Here we report a

new record to Rio Grande do Norte, where it was collected

in a pond of a gallery forest, under lowland, perennial

seasonal forest phytophysiognomy (Electronic Supple-

mentary Material Appendix 1: Fig. A1b). According to

Taylor (1989), its habitat also includes seasonally flooded

white-sand savannas. The population is small and restric-

ted, bearing flowers with a pale yellow corolla, collected in

flower in December.

SPECIMENS EXAMINED. BRAZIL. Rio Grande do Norte
Espı́rito Santo, APA Piquirı́-Una, 26-XII-2015 (fl.), GS

Garcia et al. 95 (UFRN).

Utricularia hydrocarpa - Vahl., Enum. 1: 200. 1804.

Fig. 2(k, l)

This species is recognized by its aquatic free-floating

habit, rose pink corolla with a yellow blotch at the base of

the bilobate lower lip and conical spur with acute apex,

shorter than the lower lip. Its pedicels and sepals are

reflexed while in fruit, and a cleistogamous flower is

always present at the base of the inflorescence. In sterile

herbaria specimens, it can be identified by its growth
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form, which consists of a single short and pauci-branched

stolon, bearing short capillary dichotomous leaves. Its

traps are dimorphic, the smaller ones, in primary leaf

segments, have a basal mouth without appendages, and

the larger ones, with lateral mouth and two branched,

dorsal appendages.

It is very similar to U. poconensis Fromm, but the latter

species lacks the basal cleistogamous flower, usually has

peduncle scales, the sepals in fruit are flat and accrescent,

and seeds have winged peripheral projections.

This aquatic species is Neotropical and widely dis-

tributed in Brazil with records to AM, PA, AP, MT, MS,

GO, MG, SC, SP, RJ, BA, MA, CE, SE, PB and PE (Taylor

1989; Miranda et al. 2015). Here we report new records to

Alagoas, Piauı́ and Rio Grande do Norte, therefore,

extending its distribution throughout the Northeast region

(Electronic Supplementary Material Appendix 1:

Fig. A1d). Some herbarium specimens were misidentified

as U. poconensis (UFRN 19.504) and U. hispida (MAC

25.606). It inhabits lakes and ponds under different phy-

tophysiognomies at low altitudes and possibly flowering

throughout the year.

SPECIMENS EXAMINED. BRAZIL. Alagoas: Penedo,

Povoado de Capela, várzea do Rio Murituba, 31-X-2005 (fl.

and fr.), E Melo et al. 4183 (HUEFS); Piaçabuçu, Ponta da

Terra, 13-VII-1987 (fl. and fr.), GL Esteves et al. 1860

(MAC), Rio Marituba, 28-VII-1988 (fl. and fr.), GL Esteves

and AIL Pinheiro 2139 (MAC); Piauı́: Piripiri, Parque

Nacional de Sete Cidades, 27-V-1997 (fl.), LP Félix et al.

7814 (HST); Rio Grande do Norte: Ceará Mirim, acesso

pela RN 064, esquerda na RN 309, 11-VII-2011 (fl. and fr.),

AA Roque et al. 1170 (UFRN); Maxaranguape, próximo à

Maracajaú, 24-IV-2016 (fl. and fr.), GS Garcia et al. 151

(UFRN); Rio do Fogo, Barra do Rio Punaú, 07-XII-2014 (fl.

and fr.), GS Garcia 164 (UFRN); Tibau do Sul, Rio Catú,

27-II-2015 (fl. and fr.), JAS Leroy 213 (UFRN).

Utricularia juncea - Vahl, Enum. 1: 202. 1804.

Fig. 2(m, n)

This species is recognized by its yellow corolla (ca.

0.2–1.2 cm long) with galeate lower lip, straight or slightly

curved spur, about as long as the lower lip, plicate calyx

with ridged nerves and long lax inflorescence (up to 45 cm

long) with often vinaceous and flexuous scape (ca.

0.4–0.8 mm diam.). As aforementioned, U. juncea is very

similar to U. cornuta (see comments under U. cornuta).

This terrestrial or subaquatic species is distributed from

North to South America; in Brazil, it is cited to RR, AP,

PI, CE, PB, PE, AL and BA (Taylor 1989; Miranda et al.

2015). Here we report new records to Rio Grande do

Norte in seasonally flooded coastal plains, park savanna

(Cerrado enclave) and in a pond of a gallery forest

(Electronic Supplementary Material Appendix 1:

Fig. A1d). It blooms throughout almost the entire year,

but most abundantly at the end of the rainy season (from

October to December). Utricularia juncea inhabits

perennial and seasonal wetlands, mainly alluvial pioneer

formations, park savannas, marshes and swamps, by

ponds and streams of shallow water.

SPECIMENS EXAMINED. BRAZIL. Rio Grande do Norte
Espı́rito Santo, APA Piquirı́-Una, 26-XII-2015 (fl. and fr.),

GS Garcia et al. 93 (UFRN), 04-X-2017 (fl. and fr.), FM

Guedes et al. 69 (UFP); Macaı́ba, Escola Agrı́cola de

Jundiaı́, Mata do Bebo, 10-II-2012 (fl.), JL Costa-Lima

et al. 640 (UFRN); Nı́sia Floresta, Floresta Nacional de

Nı́sia Floresta, 17-X-2015 (fl.), GS Garcia et al. 74

(UFRN), Sete Lagoas, 28-V-2016 (fl. and fr.), VF Sousa

and LM Versieux 336 (UFRN); Rio do Fogo, Área Militar

de Rio do Fogo, Lagoa da Cotia, 11-X-2015 (fl. and fr.),

GS Garcia et al. 56 (UFRN); Tibau do Sul, Rio Catú, 27-II-

2015 (fl. and fr.), JAS Leroy 212 (UFRN).

Utricularia nana - ASt.-Hil. & Girard, Compt. Rend.

Hebd. Séances Acad. Sci. 7: 869. 1838. Fig. 2(o, p)

This species is readily recognized by its diminutive

stature, yellow corolla with reduced upper lip, entire to

slightly 4-crenate lower lip, slightly swollen at the base,

subulate straight spur, held at an angle of 90� to the lower

lip. Its upper sepal has ridged nerves, and the lower one is

broader with auriculate base and inconspicuously nerved.

When in fruit, the pedicels and calyx take different forms,

the pedicels become reflexed and the lower sepal becomes

broader and navicular, enclosing the fruit. Utricularia nana

is usually misidentified as U. adpressa, due to their slightly

similar corolla shape in herbarium specimens, but the calyx

is distinct.

This terrestrial species is South American; in Brazil, it is

cited to PA TO, MT, MS, MG, GO, DF, SP, PR, BA, MA,

PB and SE (Taylor 1989; Carregosa and Monteiro 2013;

Silva 2013; Miranda et al. 2015). Here we report a new

record to Rio Grande do Norte, in areas of seasonally

flooded white-sand savannas (Electronic Supplementary

Material Appendix 1: Fig. A2a), in a Cerrado enclave (park

savanna) surrounded by restinga and Caatinga vegetation,

both areas with vegetation conditioned by edaphic factors

(IBAMA 2003; Oliveira et al. 2012), collected in flower

between May and October.

SPECIMENS EXAMINED. BRAZIL. Paraı́ba: Mamanguape,

Reserva Biológica Guaribas, Sema I - Capim Azul, 13-VI-

1991 (fl. and fr.), LP Félix et al. 3968 (JPB), 24-V-1994

(fl.), SM Rodrigues et al. 109 (HST), 07-X-2017 (fl. and
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fr.), FM Guedes et al. 77 (UFP); Rio Grande do Norte:

Rio do Fogo, Área Militar de Rio do Fogo, Lagoa da Cotia,

11-X-2015 (fl.), GS Garcia et al. 57 (UFRN), 03-X-2017

(fl.), FM Guedes et al. 55 (UFP).

Utricularia pusilla - Vahl, Enum. 1: 202. 1804.

Fig. 3(a, b)

This species is recognized by its green to vinaceous

scape with sterile bracts on the raceme axis, its small,

yellow corolla (5–8 mm long) with deeply trilobate lower

Fig. 2 a, b Utricularia costata; c, d U. erectiflora; e, f U. flaccida; g, h U. guyanensis; i, j U. hispida; k, l U. hydrocarpa; m, n U. juncea; o, p U.

nana
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lip, and acute spur, longer than the lower lip and sometimes

slightly curved downward. Its calyx has conspicuous

nerves, not reaching the margins and apex, lower sepal

with emarginate apex and greatly elongated in fruit and by

its narrowly obovate to spatulate leaves. Bracts and scales

are basisolute, and bracteoles are absent. It is very common

to find U. pusilla and U. subulata L. misidentified in her-

baria. They are similar, but U. subulata lacks sterile bracts

on raceme axis, has larger flowers (up to 1 cm long) with

spur not much longer than the lower lip, and its lower sepal

does not elongate in fruit.

This terrestrial species is Neotropical; in Brazil, it is

cited to AM, RR, PA, MT, GO, MG, SP, RJ, BA, MA, SE,

CE, PB and PE (Taylor 1989; Miranda et al. 2015). Here

we report new records to Alagoas and Rio Grande do Norte

(Electronic Supplementary Material Appendix 1:

Fig. A2a). This species is able to colonize different types of

wet habitats such as areas of seasonally flooded, white-sand

savannas (‘‘campinaranas’’, ‘‘campos rupestres’’, ‘‘campos

de altitude’’ and park savannas), alluvial pioneer forma-

tions (coastal plains), gallery forests and perennial seasonal

forests, flowering throughout almost the entire year.

SPECIMENS EXAMINED. BRAZIL. Alagoas: Chã Preta, Serra

Lisa, 28-VII-2009 (fl. and fr.), ECO Chagas and MCS Mota

4467 (MAC); Feliz Deserto, Várzea da Marituba, 15-IX-

1999 (fl. and fr.), R Rocha et al. 2640 (MUFAL); Maceió,

Serra da Saudinha, 18-IX-2009 (fl. and fr.), ECOChagas and

MCS Mota 5551 (MAC); Matriz do Camaragibe, Serra da

Curitiba, 30-VIII-2003 (fl. and fr.), RP Lyra-Lemos et al.

7909 (MAC); Quebrangulo, Reserva Biológica da Pedra

Talhada, 24-X-2014 (fl. and fr.), L Nusbaumer et al. 4233

(MAC); SãoLuı́s doQuitunde, RPPNMataGarabu, 22-VIII-

2004 (fl. and fr.), RPLyra-Lemos et al. 8527 (MAC); Tanque

d’Arca, Morro do Cruzeiro, 15-VIII-2009 (fl. and fr.), ECO

Chagas and MCS Mota 4987 (MAC); Viçosa, Serra Dois

Irmãos, 02-VIII-2008 (fl. and fr.), ECO Chagas and MCS

Mota 964 (MAC); Rio Grande do Norte: Ceará Mirim, RN

064 estrada para Pureza, 18-VIII-2011 (fl. and fr.), JG Jardim

et al. 6027 (UFRN); Espı́rito Santo, APA Piquirı́-Uma,

próximo à barragem Piquirı́, 04-X-2017 (fl. and fr.), FM

Guedes et al. 67 (UFP);Macaı́ba, EscolaAgrı́cola de Jundiaı́,

Mata do Bebo, 10-II-2012 (fl. and fr.), JL Costa-Lima et al.

622 (UFRN); Parnamirim, Riacho Águas Vermelhas,

Hidrominas Santa Maria, 06-IX-2004 (fl. and fr.), A Ribeiro

71 (UFRN).

Utricularia resupinata - BD.Greene ex Bigelow, Fl.

Boston 3: 10. 1840. Fig. 3(c–e)

This species is readily recognized by its single terminal

flower, with lilac or white corolla with a yellow blotch at

the base of the lower lip, which is broadly 3-crenate with

strongly inflexed lateral margins and also by its ascending

spur with emarginate apex, tubular bracts, the absence of

bracteoles and its cylindrical articulated leaves. Utricularia

resupinata is not likely to be confused with any other

species except U. spruceana Benth. ex Oliv., which differs

by its laminar, dichotomously forked leaves.

This terrestrial or subaquatic species occurs in North and

Central America, extending to Brazil where it is cited to

Amazonas, Rio Grande do Norte and Sergipe (Taylor 1989;

Carregosa and Costa 2014; Miranda et al. 2015). Here we

report a new record to Ceará, where a population occurs in

an interdune coastal lagoon, sympatrically with U. subulata

and U. erectiflora. The species distribution along Rio

Grande do Norte is also extended; we registered three new

populations along the northern coast (Electronic Supple-

mentary Material Appendix 1: Fig. A2a). This species

inhabits shallow water environments of seasonal white-

sand wetlands at low altitude, such as the ‘‘campinaranas’’

in Amazonas state and the coastal plains in the Northeast

region, flowering from September to December, during the

dry season, when the water level recedes.

SPECIMENS EXAMINED. BRAZIL. Ceará: Aquiraz, Lagoa

do Tapuio, 17-IX-2016 (fl.), FM Guedes 10 (EAC). Rio

Grande do Norte: Maxaranguape, depressão interdunar

próximo à Maracajaú, 11-X-2015 (fl. and fr.), GS Garcia

et al. 65 (UFRN); Rio do Fogo, Área Militar de Rio do

Fogo, 07-XII-2014 (fl. and fr.), GS Garcia 166 (UFRN).

Utricularia simulans - Pilg., Not. Bot. Gart. Berl. 6:

194. 1914. Fig. 3(f–h)

This species is recognized by its basifixed scales, bracts,

bracteoles and deeply fimbriate calyx, while only its scales

and bracts are auriculate, its straight raceme axis, gold to pale

yellow corolla with entire lower lip, thickly conical and

dorsiventrally compressed spur, with obtuse apex, about as

long as the lower lip. Utricularia simulans is very variable

with regard to general stature as well as number, size, dis-

position and color of flowers. It is very similar toU. fimbriata

Kunth, U. longeciliata A.DC. and U. sandwithii P.Taylor,

differing as follows:U. fimbriata has geniculate raceme axis

and auriculate bracteoles, U. longeciliata has only the low-

ermost scales auriculate, the uppermost scales and bracts are

not auriculate, while U. sandwithii has basisolute bracts and

bracteoles, and an acute spur.

This terrestrial species is widely distributed in tropical

Africa and America; in Brazil, it is cited to AM, RR, PA,

MT, GO, SP, MG, BA, MA, PI, CE and PB (Taylor 1989;

Miranda et al. 2015). Here we report new records to Ala-

goas, Pernambuco and Rio Grande do Norte (Electronic

Supplementary Material Appendix 1: Fig. A1b). It inhabits

seasonally flooded, white-sand savannas (‘‘Cerrado’’

enclaves and ‘‘campinaranas’’), coastal plains and lowland,

semideciduous seasonal forests (‘‘tabuleiros’’) (Taylor

F. M. Guedes et al.
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1989; Oliveira et al. 2012), flowering from June (rainy

season) to October (dry season).

SPECIMENS EXAMINED. BRAZIL. Alagoas: Marechal

Deodoro, próximo ao Brejo Água Santa e Cabreira,

30-VIII-2008 (fl. and fr.), RP Lyra-Lemos et al. 11422

(MAC); Pernambuco: Goiana, 1985 (fl.), R Pereira s.n.

(IPA 49.833), 12-VIII-2007 (fl.), JR Maciel 511 (UFP);

Igarassu, Campinas dos Marcos, 26-VI-1955 (fl.), A Lima

55-2086 (PEUFR); Rio Grande do Norte: Ceará Mirim,

acesso pela RN 064 esquerda na RN 309, 11-VIII-2011 (fl.

and fr.), AA Roque et al. 1171 (HUEFS, UFRN); Rio do

Fogo, Pititinga, 18-VIII-2012 (fl.), EO Moura et al. 88

(UFRN), dunas da praia de Zumbi, 11-X-2015 (fl. and fr.),

GS Garcia et al. 62 (UFRN), Área Militar de Rio do Fogo,

03-X-2015 (fl. and fr.), FM Guedes et al. 51 (UFP); Nı́sia

Floresta, APA Bonfim-Guaraı́ras, próximo à Lagoa de

Alcaçuz, 25-IX-2015, (fl. and fr.), GS Garcia et al. 32

(UFRN).

Utricularia subulata - L, Sp. Pl. 1: 18. 1753. Fig. 3(i, j)

This species is recognized by its yellow cross-shaped

corolla, up to 1 cm long, with deeply trilobate lower lip,

subulate spur with acute or shortly 2–4 denticulate apex,

slightly shorter than to slightly longer than the lower lip.

Basisolute bracts and scales and frequently the lowermost

scale have ciliate margins, the absence of bracteoles and

usually geniculate (less frequently straight) inflorescence.

The nerves of its sepals are not prominent and do not reach

the margins and apex.

This terrestrial species is very similar to the other

members of Utricularia sect. Setiscapella, differing as

follows: U. pusilla has sterile bracts on the raceme axis and

quite different sepals (see comments in U. pusilla above).

U. triloba has sepals with very prominently folded nerves

that reach its margins and apex, and the lower corolla lip is

scarcely trilobate. Utricularia nigrescens Sylvén has larger

flowers (up to 1.7 cm long) with a downward-curving spur,

twice as long as the lower lip. Utricularia trichophylla

Spruce ex Oliv. has sepals with rather inconspicuous

nerves, straight inflorescence axis and branched leaves.

Utricularia nervosa G.Weber ex Benj. has much larger

flowers (1.3–2 cm long), acute spur, longer than the lower

lip, and the base of the scape is sparsely pubescent.

Utricularia flaccida has a lithophytic habit and corolla with

a truncate spur, shorter than the lower lip.

Utricularia subulata is almost pantropical, having the

widest distribution range in the genus. In Brazil, it is cited

to all states except Acre and Alagoas (Taylor 1989; Mir-

anda et al. 2015). Here we report new records to Alagoas,

occurring in submontane perennial seasonal forests and

seasonally flooded coastal plains (Electronic Supplemen-

tary Material Appendix 1: Fig. A2b). Our field observations

confirm that it is often the first species spotted in a soil

moisture gradient of pioneer formations, such as coastal

lagoons, showing remarkable drought tolerance, and

flowering throughout almost the entire year.

SPECIMENS EXAMINED. BRAZIL. Alagoas Barra de São

Miguel, ao lado direito da AL-101 Sul, 01-VIII-1985 (fl.

and fr.), RP Lyra-Lemos and AIL Pinheiro 950 (MAC);

Chã Preta, Serra Lisa, 28-VII-2009 (fl.and fr.), ECO Cha-

gas and MCS Mota et al. 4468 (MAC); Marechal Deodoro,

Povoado das Cabreiras, 11-VIII-2005 (fl. and fr.), NM

Rodrigues 1778 (MAC), Dunas do Cavalo Russo, 25-IX-

2008 (fl. and fr.), ECO Chagas and MCS Mota 1434

(MAC); Piaçabuçu, cordões litorâneos, 31-X-1985 (fl. and

fr.), RP Lyra-Lemos and AIL Pinheiro 1075 (MAC),

Vargem Grande, 22-IX-1987 (fl. and fr.), MNR Staviski

et al. 1007 (MAC); Quebrangulo, Reserva Biológica de

Pedra Talhada, Três Lagoas, 01-VIII-2014 (fl.), JS Correia

et al. 179 (MAC).

Utricularia trichophylla - Spruce ex Oliv., J. Linn. Soc.

Bot. 4: 173. 1860. Fig. 3(k, l)

This species is recognized by its yellow corolla with

trilobate lower lip, conical spur with acute to 2–4-dentic-

ulate apex, about as long as the lower lip. It has an

inconspicuously nerved calyx, pinnately branched and

narrowly linear to lanceolate leaves, straight inflorescence

axis, usually with cleistogamous inflorescences on stolon

nodes or leaf axils. With regard to reproductive characters,

this species is quite similar to U. subulata, but the afore-

mentioned set of vegetative traits readily distinguishes it

from the latter species and from any other placed in

Utricularia sect. Setiscapella (see comments in U. subulata

above).

This terrestrial or subaquatic species is Neotropical; in

Brazil, it is cited to RR, AM, AC, AP, PA, MT, GO, DF,

MG, SP, BA and PI (Taylor 1989; Miranda et al. 2015).

Here we report new records to Ceará and Rio Grande do

Norte, collected in flowing streams in perennial, seasonal

forest areas (Electronic Supplementary Material Appendix

1: Fig. A1c). However, according to Taylor (1989) it can

also inhabit ponds, marshes and wet, sandy environments

from low to high altitude, collected with chasmogamous

flowers in June and December.

SPECIMENS EXAMINED. BRAZIL. Ceará: Ubajara, Sı́tio

Feiras, Lajedo abaixo do buritizal, 07-VI-2012 (fl.), LQ

Matias et al. 682 (EAC); Rio Grande do Norte: Espı́rito

Santo, APA Piquirı́-Una, 10-X-2015, GS Garcia et al. 41

(UFRN), 26-XII-2015 (fl.), GS Garcia et al. 96 (UFRN).

Utricularia triloba - Benj. in Mart., Fl. Bras. 10: 248.

1847. Fig. 3(m, n)
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This species is morphologically very similar to U. sub-

ulata, but it is characterized by its sepals with five very

prominent ridged nerves reaching the margins and apex,

yellow corolla with a scarcely trilobate lower lip, subulate

spur with acute apex, slightly longer than the lower lip. Its

scape is capillary (ca. 0.1–0.2 mm diam.), with numerous

narrowly rhombic scales, the lowermost ones sometimes

bearing ciliate margins. This set of features can tell U.

triloba apart from U. subulata and any other species of

Utricularia sect. Setiscapella.

This terrestrial species is Neotropical; in Brazil, it is

cited to RR, AM, PA, AP, MT, MS, TO, GO, DF, MG, SP,

RJ, PR, SC, PB and BA (Taylor 1989; Silva 2013; Miranda

et al. 2015). Here we report new records to Rio Grande do

Norte and Alagoas (Electronic Supplementary Material

Appendix 1: Fig. A1d). It probably also occurs in Per-

nambuco; however, the specimens were not found in

herbarium (B Pickel s.n. - IPA 21.817). It inhabits sea-

sonally flooded white-sand savannas (‘‘campinaranas’’ and

‘‘Cerrado’’ enclaves), lowland, semideciduous seasonal

forest (‘‘tabuleiros’’), riparian and gallery forests, collected

in flower between July and October.

SPECIMENS EXAMINED. BRAZIL. Alagoas: Marechal

Deodoro, 27-VIII-1981 (fl. and fr.), GL Esteves et al. 900

(MAC); Paraı́ba: Mataraca, Millenium Inorganic Chemi-

cals Mineração LTDA, 15-IX-2011, (fl. and fr.), PC

Gadelha-Neto et al. 3059 (JPB); Mamanguape, Reserva

Biológica Guaribas, Sema I – Capim Azul, 10-VIII-2012

(fl.), CV Silva 10 (JPB); 07-X-2017 (fl. and fr.), FM

Guedes et al. 73 (UFP); Sema II, 24-IX-2010 (fl.), A Melo

et al. 478 (JPB); 27-VII-2017 (fl.), FM Guedes 21 (UFP);

Rio Grande do Norte: Espı́rito Santo, APA Piquirı́-Uma,

próximo à barragem Piquirı́, 10-X-2015 (fl. and fr.), GS

Garcia et al. 42 (UFRN); 04-X-2017 (fl. and fr.), FM

Guedes et al. 64 (UFP).

Utricularia viscosa - Spruce ex Oliv., J. Linn. Soc. Bot.

4: 172. 1860. Fig. 3(o, p)

This species is readily recognized by its sticky scape,

viscid glandular above, and hispid below, stolons and traps

are densely covered with short hair-like trichomes. It has a

lilac corolla with a white and yellow blotch at the base of

the lower lip, which is quadrate, with a 3-crenate apex, and

a narrowly cylindrical spur with obtuse apex, twice as long

as the lower lip, basisolute bracts and scales, with entire

margins, and the absence of bracteoles.

This set of morphological features distinguishes U.

viscosa from all other congeners, even though the basiso-

lute bracts and the form of the inflorescence resemble

members of Utricularia sect. Setiscapella. The sticky scape

is also observable in herbaria specimens, which often

present sand grains attached to the scapes.

This terrestrial species is Neotropical; in Brazil, it is

cited to RR, AM, PA, RO, PI, CE and MT (Taylor 1989;

Miranda et al. 2015). Here we report new records to Rio

Grande do Norte, with populations found in areas of sea-

sonally flooded, white-sand savannas (‘‘Cerrado’’ enclave)

and coastal plains (Electronic Supplementary Material

Appendix 1: Fig. A2b), collected in flower from October to

January.

SPECIMENS EXAMINED. BRAZIL. Rio Grande do Norte Rio

do Fogo, Área Militar de Rio do Fogo, 07-XII-2014 (fl. and

fr.), GS Garcia 167 (UFRN), 08-I-2015 (fl. and fr.), GS

Garcia 181 (UFRN), 11-X-2015 (fl. and fr.), GS Garcia

et al. 49 (UFRN).
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Fig. 3 a, b Utricularia pusilla; c–e U. resupinata; f–h U. simulans; i, j U. subulata; k, l U. trichophylla; m, n U. triloba; o, p U. viscosa
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4 Discussion

Recent phylogenetic studies inferred the possible last

common ancestor of the Genlisea-Utricularia clade to be

South American, arising around 39 million years ago

(mya), counting with transoceanic dispersal routes for

Genlisea and Utricularia lineages and northward dispersal

routes for Neotropical Utricularia (Fleischmann 2012;

Silva et al. 2018). This lineage diversified very recently, so

its distribution seems most explanatory by long-distance

dispersal than by vicariance (Fleischmann 2012; Chris-

tenhusz and Chase 2013; Silva et al. 2018). Such ability to

disperse, possibly due to its minute and numerous seeds,

would support the many new disjunctions documented

here. In fact, Lentibulariaceae seeds are minute and with

ornamented testa cells, which accumulate air bubbles and

favor the buoyancy to long-distance dispersal (Menezes

et al. 2014; Silva et al. 2018).

The majority of Brazilian Genlisea species are restricted

to ‘‘campos rupestres’’ (Fleischmann 2012) as are a few

Utricularia, such as U. blanchetii, U. parthenopipes, U.

purpureocaerulea and U. rostrata (Taylor 1989; Fleis-

chmann and Rivadavia 2009). According to our data

(Table 1), some species seem to be from lowland, sea-

sonally flooded sandy areas, such as U. adpressa, U.

amethystina, U. benjaminiana, U. cornuta, U. erectiflora,

U. guyanensis, U. hydrocarpa, U. juncea, U. resupinata

and U. viscosa.

Alves et al. (2007) claim that ‘‘restinga’’ species colo-

nized these areas after originating from savannic ancestors

typical from ‘‘campos rupestres’’, which is a pattern

observed in other species of plant communities adapted to

these disjunct scattered habitats, such as Xyridaceae and

Eriocaulaceae (typically found among species of Lentibu-

lariaceae in wet habitats). These species have an

outstanding capacity to disperse compared to other groups

of the vegetation around (Fleischmann 2012).

Most of the new records of Lentibulariaceae species

present disjunct distributions. The ‘‘Cerrado’’ environ-

ments, notably ‘‘campos rupestres’’ and ‘‘veredas’’ sys-

tems, share several species of the family with the eastern

coastal plains of northeastern Brazil, consistent with

hypothesis of other vegetation invasions of the Atlantic

Forest domain in the past, during moister climatic condi-

tions (Sobral-Souza et al. 2015). The present distribution of

G. filiformis, U. amethystina, U. flaccida, U. hispida, U.

nana and U. trichophylla could be explained by the past

connection between these two phytogeographic domains.

A few other species exhibit a more disjunct pattern,

occurring over North America, the Caribbean, Guyana

Shield and, as reported in this paper, in the Brazilian

Northeast Coast. U. benjaminiana, U. cornuta, U. guya-

nensis, U. juncea, U. resupinata and U. viscosa share this

pattern of distribution, which suggest a connection between

the upper Amazon environments and the formations of the

study area. The new records of U. cornuta and U. resupi-

nata to Ceará especially point to this connection, which

possibly happened across the seasonally flooded coastal

plains between Maranhão and Rio Grande do Norte, a

connection hypothesis proposed by Sobral-Souza et al.

(2015) for forest species migration. Many examples of

disjunctions between the Amazon forest and the Brazilian

Atlantic Coast were documented by Mori et al. (1981). We

believe that as the northern portion of the Northeast region

(i.e., MA, PI, CE, RN states) has its flora better studied,

more interesting cases of disjunctions involving humid

habitats between such areas will appear. Wang et al. (2004)

suggest that the moister climate in the past affected the

present rainforest distribution pattern by increasing the

number of suitable habitats for moist-dependent species

(i.e., flooded formations along the Brazilian coast).

F. M. Guedes et al.
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Our results are particularly important if we consider that

coastal lagoons and humid habitats within seasonally

flooded coastal plains are being quickly transformed

through land use or city expansions, leading to great habitat

loss for many taxa (Scarano 2009; Santos-Filho et al.

2013). Of the 41 Lentibulariaceae species assessed in the

Red List, only three treated in this paper (U. cornuta, U.

resupinata and U. subulata) are listed as of least concern

(IUCN 2017). According to the CNCFlora (2018), only 16

Lentibulariaceae species (of 83 from Brazil) were assessed

and two of them are listed as threatened: G. lobata (EN)

and U. tridentata (VU). The low number shows a clear

need for more research on threats to carnivorous plants,

especially Lentibulariaceae, since these plants are very

sensitive to pollution and changes in environmental con-

ditions, playing a potential role as bioindicators for

ecosystem health (Ellison and Gotelli 2001, 2002; Jennings

and Rohr 2011). Many carnivorous plants are fairly

threatened solely for being highly endemic, confined to

small, moist areas within the surrounding phytophysiog-

nomy, and for having lower reproductive effort and dis-

persal capacity (Jennings and Rohr 2011; Jobson et al.

2018).

Of the 22 species treated in this paper, only four do not

occur in protected areas in northeastern Brazil (Table 1),

the remaining 18 are under some level of protection and,

however, this does not mean they are free from threats, as

occasional fires might occur in a few areas and anthropic

impacts affect habitat integrity (IBAMA 2003; ICMBio

2016). These plants provide important ecosystem services

on which other specialist species depend on. Therefore,

assuring their conservation will help sustain these services

and prevent secondary extinctions (Jennings and Rohr

2011).

The substantial number of new records presented here

also highlights that northeastern Brazil is still not well

botanically sampled, especially concerning the herbaceous

stratum, and that Lentibulariaceae are frequently neglected

in floristic surveys (Rocha et al. 2004; Oliveira et al. 2012;

Versieux et al. 2017). Most of the records were from Rio

Grande do Norte (12/36), where the family was intensively

sampled, followed by Alagoas (8/36). The remaining states

still lack collection efforts in wetland areas, especially in

Piauı́, Maranhão and Ceará (the least well-sampled states in

the study area). The majority of these new records derived

from misidentified herbaria material or that lacking iden-

tification, while only 12 records resulted from recent

sampling effort by the authors. This finding reinforces the

need to improve curation, stimulate visits by taxonomic

specialists and keep forming and training local botanists.

This paper provides the first insights into the actual

richness and species distribution of Lentibulariaceae in

northeastern Brazil, which is much higher than previously

reported for each state (i.e., before our work RN, CE and

AL had seven, 14 and four spp., respectively; now with 19,

18 and eleven spp.) and leading to an even more complex

biogeographic history that still needs further investigation.
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ô
n
ic
a’
’

‘‘
C
aa
ti
n
g
a’
’

A
ll
u
v
ia
l
p
io
n
ee
r
fo
rm

at
io
n
s

C
o
as
ta
l
p
la
in
s

S
ea
so
n
al
ly

fl
o
o
d
ed

w
h
it
e-
sa
n
d

sa
v
an
n
as

‘‘
C
am

p
o
s
ru
p
es
tr
es
’’

‘‘
C
am

p
o
s
d
e
al
ti
tu
d
e’
’

‘‘
C
am

p
in
ar
an
as
’’

P
ar
k
sa
v
an
n
as

G
al
le
ry

fo
re
st
s

N
eo
tr
o
p
ic
al

B
ra
zi
l:
A
M
,
R
R
,
M
T
,
M
S
,
S
P
,

G
O
,
D
F
,
M
G
,
T
O
,
B
A
,
S
E
,

P
E
,
P
B
,
C
E
an
d
R
N

A
P
A

P
iq
u
ir
ı́-
U
n
a
(R
N
)

A
P
A

B
o
n
fi
m
-G

u
ar
aı́
ra
s

(R
N
)

R
E
B
IO

G
u
ar
ib
as

(P
B
)

P
A
R
N
A

d
a
S
er
ra

d
e

It
ab
ai
an
a
(S
E
)

G
.
lo
b
a
ta

E
N (C

N
C
F
lo
ra
)

‘‘
M
at
a
A
tl
ân
ti
ca
’’

S
ea
so
n
al
ly

fl
o
o
d
ed

w
h
it
e-
sa
n
d

sa
v
an
n
as

‘‘
C
am

p
o
s
d
e
al
ti
tu
d
e’
’

B
ra
zi
l:
E
S
,
M
G

an
d
B
A

U
tr
ic
u
la
ri
a

a
m
et
h
ys
ti
n
a

N
o
t
ev
al
u
at
ed

‘‘
M
at
a
A
tl
ân
ti
ca
’’

‘‘
C
er
ra
d
o
’’

‘‘
F
lo
re
st
a
A
m
az
ô
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ô
n
ic
a’
’

‘‘
C
aa
ti
n
g
a’
’

A
ll
u
v
ia
l
p
io
n
ee
r
fo
rm

at
io
n
s

C
o
as
ta
l
p
la
in
s

S
ea
so
n
al
ly

fl
o
o
d
ed

w
h
it
e-
sa
n
d

sa
v
an
n
as

‘‘
C
am

p
in
ar
an
as
’’

P
ar
k
sa
v
an
n
as

L
o
w
la
n
d
se
m
id
ec
id
u
o
u
s
se
as
o
n
al

fo
re
st
s

N
o
rt
h
to

S
o
u
th

A
m
er
ic
a

B
ra
zi
l:
R
R
,
A
P
,
P
I,
C
E
,
P
B
,

P
E
,
A
L
,
B
A

an
d
R
N

F
L
O
N
A

d
e
N
ı́s
ia

F
lo
re
st
a

(R
N
)

A
P
A

P
iq
u
ir
ı́-
U
n
a
(R
N
)

A
P
A

B
o
n
fi
m
-G

u
ar
aı́
ra
s

(R
N
)

R
E
B
IO

G
u
ar
ib
as

(P
B
)

U
.
n
a
n
a

N
o
t
ev
al
u
at
ed

‘‘
M
at
a
A
tl
ân
ti
ca
’’

‘‘
C
er
ra
d
o
’’

‘‘
F
lo
re
st
a
A
m
az
ô
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Extinção no Estado do Espı́rito Santo. IPEMA, Vitória, ES
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