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Abstract

We report the second record of Symphyllophyton campos-portoi Gilg-Ben. in Brazil and the first records from the
states of Maranhd@o and Tocantins, northeastern and northern of Brazil, respectively. The samples were collected in the
Cerrado sensu stricto during the beginning of the dry season, within the boundaries of the Parque Estadual do Mirador,
Maranhao, and on a farm in northeastern Tocantins. The finding contributes to the knowledge of the flora of these
states and expands the known geographic distribution of S. campos-portoi. In this work, we present a description of the
species, the first photographic record in this environment, and an identification key for the species of Symphyllophyton
from Brazil.
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Introduction

The family Gentianaceae Juss. comprises 99 genera, have been recorded throughout its territory, with 24 spe-
with about 1,700 species and seven tribes (Chironieae, cies and eight genera recorded from Maranhdo, and 12
Exaceae, Gentianeae, Helicae, Potalicae, Saccifolicae, species and eight genera from Tocantins (Flora do Bra-
and Voyrieae), and its distribution is cosmopolitan, sil 2020). This family has its greatest number of species
except for Antarctica (BFG 2018; Stevens 2020). In Bra- recorded for the phytogeographic domains of Amazon
zil, approximately 123 species and 31 genera (BFG 2018)  (71) and Cerrado (53) (Flora do Brasil 2020).
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The Chironieae tribe has approximately 23 gen-
era and 160 species with short life cycles that can be
annual, biannual or perennial. Their leaves are simple,
sessile, rarely petiolate, and with varied shapes; and its
representatives may have rosulate phyllotaxis. Based on
molecular data, the Chironieae tribe is divided into three
subtribes, Chironiinae, Canscorinae, and Coutoubei-
nae. The Coutoubeinae subtribe has a Neotropical dis-
tribution and comprises the genera Deianira Cham. &
Schitdl., Schultesia Mart., Coutoubea Aubl., Symphyl-
lophyton Gilg, and Xestaea Griseb. (Albert and Struwe
2002; Struwe et al. 2002; Delgado et al. 2009). The Cou-
toubeinae subtribe in Brazil includes four genera (Deian-
ira, Schultesia, Coutoubea, and Symphyllophyton) and
31 species, with records of 13 species from Maranhao
and eight species from Tocantins.

The genus Symphyllophyton Gilg is endemic to Bra-
zil. Only two species have been described, S. caprifoli-
oides Gilg and S. campos-portoi Gilg-Ben., with their
distribution in the states of Maranhdo, Piaui, Bahia,
Tocantins and Goias (Siqueira et al. 2014; Flora do Brazil
2020). Symphyllophyton caprifolioides is recorded in the
Cerrado and Caatinga domains, and S. campos-portoi is
recorded only in the Caatinga (Flora do Brazil 2020).

This genus differs from the other genera of the tribe
in having a stipitate ovary, and to other genera in the
subtribe Coutoubeinae by exhibiting unequal stamens.
The species of the genus are herbs, with green branches,
cylindrical rather than square in cross-section, solid, and
glabrous. The leaves are green, sessile, opposite, broad-
elliptical, darker green adaxially than abaxially, leath-
ery, and glabrous. The flowers are tetramerous (four
sepals and four petals), disposed in diffuse, terminal,
and pedicellate dichasia. The calyx is green, funnel-
form to urceolate, carinate but not winged, and glabrous.
The corolla is salverform, white or cream-colored with
a rose-purple and yellow center, or completely rose-pur-
ple; the corolla tube is about as long as the lobes; the sta-
mens are inserted below the middle of the corolla tube,
two with longer filaments and larger anthers alternating
with two smaller stamens, all fertile; the connective is
prolonged; the ovary is unilocular; the style is slender
and caducous; the nectaries are located at the base of the
ovary. The fruit capsule is septicidal (Siqueira et al. 2014;
Struwe and Pringle 2018).

The distribution of Symphyllophyton campos-portoi
is restricted to its type locality in Piaui (Gilg 1936). Here
we report the first records of this species in the states of
Maranhao and Tocantins.

Methods

Study region. The collection of the botanical mate-
rial was carried out at the Parque Estadual do Mira-
dor (PEM), Maranhao, Brazil (Fig. 1), in August and
November 2017. The required legal permit was granted
and issued by the Secretaria de Estado do Meio Ambi-
ente e Recursos Naturais (SEMA; n® 194229/2014).
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Figure 1. Occurrence map of Symphyllophyton campos-portoi Gilg-
Ben. species (A) in Brazil; and (B) in the Parque Estadual do Mirador,
Maranhao, Brazil.

The PEM is located in the center-meridional region
of the state of Maranhdo (between 06°10'S, 044°43'W
and 06°42'S,045°54'W; 425 m asl.), between the head-
waters of the Itapecuru and the Alpercartas rivers, and
encompasses the municipalities of Mirador, Formosa da
Serra Negra and Fernando Falcdo. Created in 1980 by
the State Decree n° 641 of June 20, PEM has the Cer-
rado sensu lato as the predominant vegetation (Fig. 2)
(Da Conceigao and Castro 2009), with red-yellow lato-
sols associated with quartz sands and lithic, stony, and
rocky soils. The PEM area was expanded by the Law n°
8.958 of May 8§, 2009, now having a total area of 766,781
ha (Maranhio 2009). According to the K&ppen climate
classification, the climate is of Aw type (dry sub-humid
tropical), with annual rainfall of 1,200-1,400 mm, and

Figure 2. Vegetation of the Parque Estadual do Mirador, Maran-
hao, Brazil.
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average temperatures ranging from 19.5°C to 33°C
(Alcantara 2004; Andrade et al. 2017).

The collection site in Tocantins, in turn, is located in
the northeastern region of the state, on the right margin
of an unpaved road (at Itagi farm, in a Cerrado sensu
stricto region) that connects the municipalities of Liz-
arda (Tocantins state) and Alto Parnaiba (Maranhdo
state) and presents a distance of 542 km from the PEM,
through road BR-230 and MA-006.

Data collection. This work is part of the Rede ComCer-
rado Project, which aims to collect phytosociological
data on the herbaceous-subshrub vegetation of the Cer-
rado sensu stricto phytophysiognomy. The fieldwork in
the PEM included 10 plots equally distributed along two
5 km trails, each plot measuring 500 km?. The collection
of fertile individuals of the species recorded here (Fig.
3) was carried out in the plot 2 of the trail 2. It was used
the standard method for herbarium preparation. The col-
lected material was sent to the laboratory for dehydra-
tion procedures at hot air oven conditions. Then, it was
deposited in the collection of the Rosa Mochel-SLUI
Herbarium, Universidade Estadual do Maranhao, Brazil.

The identification was performed according to the
taxonomic treatments for genus and family (Siqueira
et al. 2014; Struwe and Pringle 2018), by comparing
them with the specimens available at the Herbarium of
the Botanical Garden of Rio de Janeiro (RB) and Her-
barium of the State University of Tocantins (HUTO),
botanical sites: Flora do Brasil (2020), Tropicos (2020),
speciesLink (2020), and expert consultations. The indi-
viduals from Tocantins, collected in 2016, were found
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after examining online the material of HUTO. We used
a Zeiss Stemi dv4 stereo microscope for viewing the
characteristics of the plant. Photographic documenta-
tion was done with the aid of a Nikon D5300 camera.
Map was created using the Free and Open Source QGIS
v. 3.4 (QGIS 2020). The preliminary conservation status
of the species was based on the International Union for
Conservation of Nature Red List criteria and guidelines
(IUCN 2019).

Results

Symphyllophyton campos-portoi Gilg-Ben., 1936;
Notizblatt des Konigl. botanischen Gartens und
Museums zu Berlin-Dahlem 13 (118): 381-383.
Figure 4

New records. BRAZIL « Maranhdo, Parque Estadual do
Mirador, Posto do Mel; 06°43'20.70"S, 044°59'35.51"W;
10 Aug. 2017, M.S. Silva et al. 100 col.; plot 2, trail 2;
SLUI 5000. * Tocantins, Lizarda Road, 09°33'40.00"S,
046°36'36.00"W), 12 Aug. 2016; E.R. Santos 2385 leg.;
HUTO 6416.

Additional material examined. BRAZIL ¢ Maranhio,
Parque Estadual do Mirador, Mirador; 06°23'33.40"S,
044°28'36.71"W; Nov. 1989; fl.; F. Noberto 187 col.; SLUI
449 [exsiccate]. * Piaui, Puga Agreste, 07°42'31.205"S,
042°56'18.618"W; 06 Aug. 1912; fl.; photographed by P.
Luetzelburg 1204-1208; RB 5926 [photo]. ¢ Tocantins,
Fazenda Itagi, on the right margin of the Lizarda road;
09°33'37.001"S, 046°36'36.000"W; 12 Aug. 2016; fl.;
E.R. Santos 2384 col.; HUTO 6415 [photo].

Figure 3. Plant of Symphyllophyton campos-portoi Gilg-Ben. A. Plant in its habitat. B. Detail of the flower.
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Figure 4. Symphyllophyton campos-portoi Gilg-Ben. A. Herborized
plant detail (SLUI 5000). B. Ovary in longitudinal view. C. Cross-
section of the ovary. D. Anther. E. Open fruit. Scale bars: A = 2.0
cm;B=0.2cm; C,D=0.1cm; E=0.4cm.

Habitat. Caatinga (Gilg 1936) and Cerrado (this work).
Distribution. Piaui (Gilg 1936), Maranhao and Tocan-
tins (this work).

Preliminary conservation status. We assessed this spe-
cies as Endangered (criteria EN) according to Bl (EOO

IUCN (2019). This species is threatened due to the ex-
istence of records of individuals from fragmented and
small populations in protected areas or in private proper-
ties. The suitable habitat of the species is in decline due
to the progression of Brazilian agricultural projects in
Cerrado areas in the states of Maranhao, Piaui and To-
cantins (Sano et al. 2008).

Description. Herb 13.5-24.5 c¢m in height, leaves 1.0—
1.1 x 0.9-1.0 cm, elliptic to obovate, opposite with a
non-connate base, margin continuous, stipules absent;
inflorescences cymes, lax; flowers 1.3—1.6 x 0.3 cm, ped-
icels 0.5-0.7 cm, bisexual, actinomorphic, tetramerous;
calyx 1.0 x 0.1 cm (4), green, gamosepalous; corolla (4),
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white with lilac and yellow details in the center, gamo-
petalous, salverform, flower buds convolute, stamens 0.4
x 0.1 cm, epipetalous (3) inserted near the corolla base,
with reniform anthers (longitudinally dehiscent), ovary
0.3 x 0.1 cm, superior, bicarpellate, unilocular, with pa-
rietal placentation, pluriovulate, single style 0.1-0.2 cm
long, with thin papillae in the stigma. The fruit is a cap-
sule of 0.7 x 0.3—0.4 cm.

Identification key to the species of Symphyllophyton

from Brazil

1. Leaves long-elliptic with a connate base ....................
....................................................... S. caprifolioides Gilg

1. Leaves elliptic to obovate, with a non-connate base
............................................ S. campos-portoi Gilg-Ben.

Discussion

Symphyllophyton campos-portoi was described in 1935
by Charlotte Gilg based on a material from the state of
Piaui, collected in 1912 by V. Liitzelburg, and depos-
ited in the Herbarium of the Botanical Garden of Rio
de Janeiro (RB 5926) (Guimardes 1966). Since then, no
other records have been published. The material col-
lected in the Parque Estadual do Mirador, in the state
of Maranhao, and on a farm of Tocantins, are the first
records after the original description, and also the first
from both states. Additionally, the previous known
record was in an area of Caatinga (Flora do Brasil 2020)
and our material was collected in areas of Cerrado sensu
stricto. Thus, we report the occurrence of this rare spe-
cies to contribute to the knowledge of the local flora.

Along the 10 km fieldwork in PEM, we found the spe-
cies S. campos-portoi only in a single plot of the sam-
pling area, with a small population of six individuals. To
guarantee the success of the species in its environment,
in the first collection (August 2017), we sampled only
three individuals. In November 2017, we found the same
population at the previously sampled plot and collected
two more individuals, recording a total of seven individ-
uals in November with dry (dead) parts (dry flowers).

The collection locality from the state of Piaui is
not part of any conservation unit and, until the present
study, the species S. compos-portoi was restricted to this
region. The same situation is observed for the record
in the state of Tocantins, in the Fazenda Itagi, munic-
ipality of Lizarda. Only the record found at the PEM
is included in a conservation unit, so it is important to
emphasize that the three states are a part of the defores-
tation arc. Thus, the permanence and preservation of the
PEM is extremely important for the conservation of this
species, besides its importance for biodiversity protec-
tion, and ecosystem processes and services (Colli-Silva
et al. 2019).

Furthermore, studies on the flora of Maranhdo at
PEM have found new records for the state (Saraiva et al
2020; Silva et al 2020), which is still botanically under-
sampled. One of the major problems in determining
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species distribution and endemism patterns is related
to the poor knowledge on the distribution limits of the
known species. Despite the importance of advancing
research in this ambit, without knowledge on the spe-
cies, which is one of the biggest gaps in Piaui, Maranhao,
and Tocantins (Boubli and Hrbek 2012), conservation
projects are rather destined to better known areas (with
greater aggregated value) than to regions which possess
greater biological value (Knapp 2002).

The flowering period for the species is still uncertain,
but with the field observations and data made available
by the herbaria, it can be inferred that the species flow-
ers in the months of August to the end of October and
bears its fruit in the month of September and October
(a record for the species was found in the SLUI herbar-
ium, F. Noberto 187, with incorrect identification show-
ing flowers and fruits, with collection date in September
1989 for PEM). The plant was found close to individuals
of Trachypogon spicatus (L. F.) Kuntze in more shaded
areas, protected by the canopy cover of some tree spe-
cies and it was seen a larger amount of dead trunks and
organic matter than in other nearby areas.

The Gentianaceae family is relatively well repre-
sented in the Cerrado, mainly in areas with more humid
soil and in open fields (Souza et al. 2018). In the state
of Maranhdo, Gentianaceae is still poorly sampled
and many species are yet to be recorded, as was done
by Ferreira et al. (2018) that recorded the species Voy-
ria caerulea Aubl. for the first time in Sdo Raimundo
das Mangabeiras, a municipality located close to PEM.
Therefore, a greater effort of collection and identification
is required, which can be achieved through floristic sur-
vey projects for the region.
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