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Abstract

We report three species of Bromeliaceae (Encholirium spectabile Mart. ex Schult. & Schult.f., Pitcairnia burchellii
Mez, and Tillandsia bulbosa Hook.) for the first time from Maranhao, northeastern Brazil, based on our fieldwork.
Data on species’ morphology, taxonomy, ecology, and geographic distribution are included. Our new data add to the
knowledge to the flora of Maranhdo and expand the distribution of three bromeliad species in Brazil.
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Introduction

Biogeography is the study of the distribution of living
beings in space and time, and distribution patterns can
be used to propose hypotheses on the processes of biotic
regionalization around the world (Carvalho and Almeida
2016). Biogeographic data are needed for the effective
conservation measures of species in natural environ-
ments and also provide important biological information
(Primack and Rodrigues 2001).

The state of Maranhdo, in northeastern Brazil, has a
large area (IBGE 2017) occupying a strategic position at
confluence the Amazon, Cerrado, and Caatinga domains;
thus, the state presents several types of plant formations
and the flora is highly diverse (Muniz 2006; Dias et al

2009). Although Marahndo exhibits floristic potential,
few studies on Bromeliaceae and other families of plants
in the state are available, as shown by recently published
new occurrences (e.g. Ferreira et al. 2018; Guargoni et al.
2018; Ferreira et al. 2019a, 2019b; Salazar-Ferreira et al.
2020; Silva et al. 2020) and new species (e.g. Scatigna et
al. 2019; Guargoni et al. 2020).

During recent fieldwork throughout Maranhao, we
collected three species belonging to the family Bromeli-
aceae, Encholirium spectabile Mart. ex Schult. & Schult.
f., Pitcairnia burchellii Mez, and Tillandsia bulbosa
Hook. All were previously known only from other states
in Brazil, and we report these three species for the first
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time from Maranhao (Flora do Brasil 2020). We include
our new data, as well as comments on these species’
morphology, taxonomy, and ecology.

Methods

Study location. The state of Maranhdo, in northeastern
Brazil, occupies an area of 331,983 km? The state’s vege-
tation displays ecotonal characteristics due to its position
between the Amazon (North Region of Brazil), Cerrado
(Midwest Region), and Caatinga (Northeast Region)
domains (Muniz 2006). The climate of Maranhao is
Tropical Savanico Aw and Tropical Mon¢bnico Am
(Koppen 1948), with average annual temperature rang-
ing between 22 and 27 °C and average annual precipita-
tion between 800 and 2800 mm (Martins and Oliveira
2011). The dry period lasts from June to November or
December when there is a water deficit of 150-300 mm,
and the rainy period occurs between January and June,
but more intense in February and March (IMESC 2008).

Data collection. We made field collections between June
2015 and December 2019. The specimens were herbo-
rized according to the methology of Fidalgo and Bononi
(1989), and the voucher specimens have been incorpo-
rated in the BMA, INPA, SLUI, and UB herbaria (acro-
nyms according to Thiers 2020). Author names of each
species are in agreement with IPNI (2019).

The geographic distributions of the three species
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included here are in accordance with Flora do Bra-
sil (2020) and SpeciesLink (2020). The map of the new
records (Fig. 1) was created using QGIS v. 2.18.12 soft-
ware (QGIS.org 2020), using SIRGAS 2000 data.

Results

Encholirium spectabile Mart. ex Schult. & Schult. f.,
in Syst. Veg., 7(2): 1233. (Roemer and Schultes 1830)
Figure 2A-C

New records. BRAZIL - Maranhao ¢ V.P. Lima 6898
(INPA 205251, UB45-40-95); Carolina, na estrada Caro-
lina-Estreito, na Pedra Caida; 07°02'S, 47°27'W; 3 Aug.
1993; fr. « E. Guargoni 2342 & A.W.C. Ferreira (BMA
1042); Fortaleza dos Nogueiras, subida da Agrosserra;
06°52'50"S, 045°57'19"W; 6 Jun. 2015; fl.
Identification. Herb 1.1-2.0 m tall, rupicolous. Leaves ca
20, patents upright, curved at upper third portion; sheath
elliptical, 2.8—4.7 x 3.5-5.9 cm, white, glabrous, margin
entire; blade linear-triangular, 55.8-91.0 x 1.9—-0.6 cm,
green, cinereous on both faces, margin aculeate, aculeos
green, ca 1.5—0.3 mm long, narrowing to apex. Pedun-
cle erect, 47.0-57.5 cm long, green to brown, glabrous.
Peduncle bracts medians exceeding internodes, lanceo-
late, 4.2—-15.5 x 0.4-1.0 cm, vinaceous at base, cinere-
ous or straw-like at apex, glabrous to sparingly lepidote
margin aculeate, aculeus ca 1.5 mm long, apex atten-
uated. Inflorescence raceme 35.7-36.0 cm tall; rachis
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Figure 1. Geographic distribution of Encholirium spectabile Mart. ex Schult. & Schult. f. (blue triangle), Pitcairnia burchellii Mez (hot pink
triangle) and Tillandsia bulbosa Hook. (orange triangle) in the state of Maranhéo, Brazil.



Guargonietal. | New Bromeliaceae from Maranhéo 1577

Figure 2. New occurrences of Bromeliaceae from Maranhao. A-C. Encholirium spectabile Mart. ex Schult. & Schult. f.: (A) natural environ-
ment habit; (B) rosettes in bloom and fruiting; (C) details of the inflorescence. D-F. Pitcairnia burchellii Mez.: (D) in the natural environ-
ment at the Fortaleza dos Nogueiras city; (E) flowering plant habit in the of Carolina city, PARNA Chapada das Mesas; (F) flower detail.
G, H. Tillandsia bulbosa Hook.: (G) plant in bloom in the Candido Mende city; (H) details of the plant. (Photos: A-F: Elidio Guarconi; G, H:
Alessandro Ferreira).
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green, glabrous. Floral bract oval-lanceolate, 0.3-0.5 x
0.1-0.2 cm, brown to blackish, glabrous, margin entire,
apex attenuated. Flowers more than 50, pedicellate, pat-
ents, 1.7-2.1 cm long; pedicel 1.0-1.2 cm long, green to
brown, glabrous; sepals ovals, 0.7-0.9 x 0.3—0.4 cm,
green with apex vinaceous, glabrous, apex acute; pet-
als elliptical, 1.6—1.8 x 0.4-1.0 cm, green or greenish-
cream, glabrous, apex obtuse; petal appendages absent;
stamens exserted, free, yellowish green; filaments 1.5—
2.1 cm long; anthers linear, green, dorsifixed; ovary
inferior, 0.7-1.3 cm long; style 1.4—1.7 cm long; stigma
ca 0.9 mm, yellow. Fruit unknown.

Pitcairnia burchellii Mez, F1. Peruv. 3: 35. (Mez 1894)
Figure 2D-F

New records. BRASIL - Maranhao ¢ E. Guarconi et
al. s/n. (BMA 2095); Carolina, National Park Cha-
pada das Mesas, subida da Serra Grande; 06°55'53"S,
047°22'50"W; 15 Feb. 2019; fl. « E.O. Silva et al. 205
(SLUI 5813); Fortaleza dos Nogueiras, Cachoeira Re-
canto das Aguias; 06°57'23"S, 046°00'11"W; 15 Jun.
2017; fl.

Identification. Herb 53.3-91.2 cm tall, terrestrial or
saxicolous. Leaves ca 12, dimorphic, suberect; sheath
ovate, 0.8-3.1 x 1.2—1.8 cm, green, white-lepidote abaxi-
ally, margin entire; blade linear, 48.2—-87.6 x 1.7-2.0 cm,
green, densely white-lepidote abaxially, glabrous ad-
axially, channeled, margin entire with aculeos at base,
aculeos brown, ca 2 mm long, apex acute. Peduncle erect
to suberect, 47.6—89.4 cm long, green, white-lanuginous.
Peduncle bracts larger than internodes, linear, 16.0-25.8
x 0.5-0.7 cm, green, densely white-lepidote on abaxial
face, glabrous on adaxial face, margin entire, apex acute.
Inflorescence simple, 10—11.6 cm tall; rachis brown,
white-lanuginous. Floral bracts, ovate, 2.7-5.8 x 2.7-3.4
mm, brown, white-lepidote on abaxial face, glabrous on
adaxial face, margin entire, apex acute. Flowers 7-10,
pedicellate, suberect, 4.9-5.3 cm long; pedicel 5.1-6.7
mm long, brown, white-tomentose; sepals linear, 1.7-1.8
x 0.5 cm, brown, densely white-tomentose, fimbriated,
succulent, apex acute; petals linear, 4—4.5 x 0.4-0.5 cm,
reddish-green, glabrous, presence of a pair of petal ap-
pendages, apex acute; petal appendages ovate, 2.1 mm
long, yellow, truncated; stamens included, free, yellow;
filaments ca 2 cm long; anthers oblong, yellow, dorsi-
fixed; ovary superior, ca 6.3 mm long; style ca 2.7 cm
long; stigma 2.2 mm long, yellow. Fruit capsule; seeds
unknown.

Tillandsia bulbosa Hook., in Exot. Fl. 3: 173. (Hooker
1825)

Figure 2G, H

New records. BRAZIL - Maranhdo « WR. Silva-
Janior & AW.C. Ferreira 206 (SLUI 5814); Candido
Mendes, Fazenda Sete Irmaos, igarapé Reno; 01°52'61"S,
045°45'33"W; 29 Jul. 2018; fl. « AW.C. Ferreira 207
(SLUT 5815); rio Macaxeira; 01°52'47"S, 045°47'54"W;,
20 Dec. 2019; fl.
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Identification. Herb 10-18 cm tall, epiphyte. Leaves
8-14, arched to winding; sheath somewhat pentagonal
when dry, 2.0-2.6 x 1.7-2.1 cm, green, cinereous-lepi-
dote, margin entire; blade linear, 8.3—12.8 x 0.3—0.5 cm,
green, sparsely lepidote on both faces, margin entire,
apex attenuate. Peduncle incurved, 3—7 cm long, green,
cinereous-lepidote. Peduncle bracts exceeding inter-
nodes, elliptic at base, 2.0-15.0 x 0.5—0.6 cm, green to
rosaceous, involute-subulate towards apex, sparse-lepi-
dote, margin entire, apex long acuninate. Inflorescence
spike, 8-10 cm long; rachis green, glabrous. Floral
bracts elliptical, 0.1-0.2 x 0.5-0.6 cm, green, lepidote,
margin serrated, apex acute to acuminate. Flowers 3—6,
sessile, suberect, 1.3—1.8 x 0.2—0.5 cm, congested; pedi-
cel absent; sepals elliptical-oblong, 1.6—1.7 x 0.3—-0.4 cm,
purple, glabrous, subconate, apex acute; petals elliptical-
lanceolate, ca 3.0 x 0.5 cm, purple, glabrous, apex sub-
acute; petal appendages absent; stamens exserted, free,
green; filaments ca 3.3 cm long, compressed; anthers lin-
ear, yellow, basifixed; ovary superior, 0.5 cm long; style
2.4-2.5 x 0.1 cm; stigma ca 0.1 cm long, green. Fruit
capsular, 3.6-3.9 x 0.3 cm, cylindrical; seeds elongate,
0.2 cm long, dark brown, feathery appendages 2.0-2.5
cm long.

Discussion

Encholirium spectabile, described by Schultes & Schul-
tes f. in 1830 (Smith and Downs 1974; Forzza 2001),
displays a wide geographical distribution and high mor-
phological variability which have contributed to the
description of the extremes of its variations to be con-
sidered as distinct species (Forzza 2001). Encholirium
spectabile is endemic to Brazil, found in the Caatinga,
Cerrado, and Atlantic Forest domains, in the states of
Goias, Minas Gerais, Alagoas, Bahia, Ceara, Paraiba,
Pernambuco, Piaui, Rio Grande do Norte, and Sergipe
(Flora do Brasil 2020; SpeciesLink 2020). Our records
of this species are the first occurrences of any species
of Encholirium in Maranhdo, which until now was the
only state in northeastern Brazil where this genus had
not been recorded (Flora do Brasil 2020). Encholirium
spectabile has the largest geographic distribution in Bra-
zil of any species of Encholirium; this species is found
on rocky outcrops throughout almost all of northeastern
Brazil, mainly in Caatinga areas, although it can also be
found in the rocky fields of the mountain located north
of the Cadeia do Espinhacgo, in Bahia, and in Caatinga-
Cerrado transition outcrops (Forzza 2001). The species
is categorized as Least Concern according to Interna-
tional Union for the Conservation of Nature (IUCN) cri-
teria (Romand-Monnier 2013).

At the sites where we found this species, it is rupico-
lous and saxicolous on outcrops of sedimentary rocks in
the Cerrado domain, with a strong influence from the
Amazon domain. We observed this species either iso-
lated or forming clumps containing a few individuals.
It was always a heliophile, blooming between June and
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July. Our records of E. spectabile expand the geographic
distribution of this species 338 km west of Sete Cidades
(Piaui, Brazil) and 588 km north of Sdo Inacio (Bahia,
Brazil), the nearest previously known occurrences.

Pitcairnia burchellii is extremely similar to Pitcair-
nia lanuginosa Ruiz & Pav. and is considered a syno-
nym (Smith and Downs 1974). However, despite its close
resemblance, “P. burchellii is more robust than P. lanu-
ginosa”, which does not occur in Brazil (Saraiva 2013;
Saraiva et al. 2015). Pitcairnia burchellii is endemic to
Brazil, where it occurs in the Amazon, Atlantic For-
est, Caatinga, and Cerrado domains. It presents one of
the greatest distributions within the genus, occurring
throughout the Cerrado domain, where it occurs in some
outcrop areas in the North (Pard, Rondonia, Tocantins),
Northeast (Alagoas), Midwest (Goias, Mato Grosso do
Sul, Mato Grosso) and Southeast (Minas Gerais) (Flora
do Brasil 2020) regions.

Pitcairnia bruchellii is registered for the first time for
Maranhao and has its second record for the northeast of
Brazil; previously it has been recorded only in Alagoas
but with possible occurrences in Bahia and Piaui (Flora
do Brasil 2020). In Maranhao, we collected P. burchellii
in the cities of Fortaleza dos Nogueiras and Carolina
(Chapadas das Mesas National Park), always near the
water in the rocky outcrops of the Cerrado domain. We
found blooming during February and March. This spe-
cies has not yet been evaluated by the [UCN (2020). Our
records of P. burchellii expand its geographic distribu-
tion by 713 km north of Sdo Domingos (Lapa river, Terra
Ronca State Park, Goias, Brazil) and 387 km east of
Carajas (Serra North, N-1 ore exploration area, Maraba,
Para, Brazil).

Tillandsia bulbosa has a morphology distinctive from
other species of its genus and can be easily recognized
by its bulb-like rosettes. Tillandsia bulbosa is widely
distributed, occurring from Mexico to Brazil. In Brazil
it occurs in the Amazon and Atlantic domains, in the
North (Amazonas, Amapa, Pard), Northeast (Alagoas,
Bahia, Paraiba, Pernambuco, Rio Grande do Norte, Ser-
gipe), and Southeast (Espirito Santo) regions (Flora of
Brazil 2020). Our new records are the first occurrences
from Maranhdo (Flora of Brazil 2020). We found this
species in the municipality of Candido Mendes, in an
area of Amazon domain area. It is an epiphyte, blooming
between July and December.

Where we found T. bulbosa, specimens develop
both in the crown and in the phorophyte stem of the for-
est fragment, near riverbanks and seasonal streams. It
was common to find ants nesting among the dilated leaf
sheaths of this bromeliad. Capuchin monkeys (Sapajus
sp.) were observed feeding on the leaf bases of 7. bul-
bosa. These associations have also been verified by Fio-
rato (2009) and (Benzing) 1990). Our new records of 7.
bulbosa extend the geographic distribution of this spe-
cies by 88 km east of Viseu (Pard, Brazil) and 1,240 km
west of Macaiba (Rio Grande do Norte, Brazil).
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