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Abstract
We report the first record of Voyria caerulea from the state of Maranhão, northeastern Brazil. A fertile specimen was 
collected in a gallery forest during the rainy season, within the boundaries of the municipality of São Raimundo das 
Mangabeiras. This find contributes to the knowledge on the micoheterotrophic flora of Maranhão and expands the 
geographic distribution of this species in Brazil. We also present a taxonomic description, illustrations, an occurrence 
map of the newly found population, and an identification key for all the species of Voyria that occur in Maranhão.
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Introduction

Gentianaceae Juss. is composed by 99 genera and approxi-
mately 1,700 species that are widely distributed across the 
globe, except in Antarctica. In Brazil, the family is cur-
rently represented by approximately 31 genera and 122 
species (BFG 2015). Although most plants in the family 
are autotrophic, mycoheterotrophy has been reported for 
30 species, 18 of which belong to Voyria Aubl. (Maas and 

Ruyters 1986, Struwe et al. 2002, Gentian Research Net-
work 2011, Merckx et al. 2013a, b). Voyria species are 
achlorophyllous, fully mycoheterotrophic plants; that is, 
they have lost the ability to perform photosynthesis and 
completely depend on symbiotic associations with fungi 
to obtain carbon during their entire life cycle (Merckx 
et al. 2013a, b). They are small, delicate herbs with yel-
lowish, orange, reddish, or whitish stems and with leaves 
reduced in size (Maas and Ruyters 1986, Merckx et al. 
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2010, 2013a, b). They are small in size, typically are vis-
ible only when their brightly colored (yellowish, blue, or 
whitish) flowers bloom, and rarely form large popula-
tions; for these reasons they are difficult to observe in the 
field and are not frequent in herbaria (Struwe et al. 2002, 
Merckx et al. 2010, 2013a, b, Courty et al. 2011, Gentian 
Research Network 2011). 

A specimen identified as Voyria caerulea Aubl. was 
collected during fieldwork in Maranhão state, in which 
until recently, only 4 species of Voyria had been reported: 
V. aurantiaca Splitg., V. flavescens Griseb., V. spruceana 
Benth., and V. tenella Guild. ex. Hook. (Voyria in Bra-
zilian Flora 2018, Koch and Araújo-Silva 2014). We 
report the occurrence of this rare species from Maranhão, 
Brazil, and present an identification key to the species of 
Voyria known to occur in in this state.

Methods
We collected Voyria caerulea Aubl. during field expe-
ditions in February 2017 within the boundaries of the 
municipality of São Raimundo das Mangabeiras, central 
region of Maranhão state, Brazil. Plants were found on 
the banks of the Gameleira Creek, a tributary of the 
Itapecuru River, in the Itapecuru basin, in a gallery for-
est adjacent to an area of Cerrado (Brazilian savanna) 
(Fig. 1). This area is threatened by fires caused by agri-
cultural activities during the dry season from April to 

September (Silva-Júnior et al. 2018). 
Plants were photographed with a digital camera and 

a Tecnal® ME-SZ stereoscopic microscope coupled to 
a Carl Zeiss®, AxioCam ERc5s digital camera, and the 
geographic coordinates of the site were obtained using a 
Garmin eTrex® 30x GPS receiver.

Collected specimens were herborized following the 
Technical Manual of the Brazilian Vegetation (IBGE 
2012). To avoid a drastic reduction of the population, 
only 2 out of the 3 inflorescences observed in the field 
were collected. The exsiccata was incorporated into the 
herbarium MAR, located in the Department of Biology 
of the Federal University of Maranhão, São Luís, Maran-
hão, Brazil (acronym according to Thiers 2018). Specific 
literature was used to identify the specimens (Maas and 
Ruyters 1986, Franke 2002, Maas and Maas 2005, Melo 
et al. 2010, Gentian Research Network 2011, Melo and 
Alves 2013), and comparisons with specimens identi-
fied by experts at CEPEC, HUEFS, HURB, INPA, JPB, 
MO, NY, and P (acronyms according to Thiers 2018). 
The geographic distribution of this species is from the 
online databases Brazilian Flora (2018), Tropicos (2018) 
and SpeciesLink (2018). The map was created in QGIS v. 
2.14 Essen 4 (QGIS Development Team), using SIRGAS 
2000. Figures of specimens were edited using  Photo-
shop® CS5 v. 12.0 (Adobe® Systems) were used to map 
and illustrate this species, respectively. 

Figure 1. Collection site of Voyria caerulea Aubl. in Maranhão state, northeastern Brazil.  = new record.   = previous collections of Voyria 
caerulea closer to the new record.
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Results
Identification key to the species of Voyria Maranhão 
state, Brazil

1. Stem branched
2. 	Flowers solitary ................................ V. spruceana
2ʹ. 	Flowers aggregated in inflorescences

3. Corolla yellow, 15–20 mm long, lobes elliptic 
to lanceolate, apical portion rounded to acute. 	
....................................................V. aurantiaca

3ʹ. Corolla lilac or white, 30–40 mm long, lobes 
obovate, apical portion acute ........ V. caerulea

1ʹ. Stem unbranched
4.	 Corolla blue or white, salverform, lobes lanceo-

late, apex slightly acute, roots in star-like clumps ..
	 ................................................................. V. tenella
4ʹ.	Corolla yellow, hypocrateriform, lobes elliptic, 

apex acute, roots short and unbranched ...............
	 ............................................................ V. flavescens

Voyria caerulea Aubl., Hist. Pl. Guiane, 1: 211, 1775.
Figure 2A–E

Type: Aublet s.n. (Holotype): P barcode P00778104 
[photo!]. 

Description. Mycoheterotrophic herb, 70–120 mm tall, 
2–3 mm wide. Stem cylindrical, white, branched. Leaves 
2–3 × 1–2 mm, whitish, opposite, lanceolate, apex acute, 
connate at base, sessile. Bracts 5–6 × 2–3 mm, lanceolate, 
apex acute. Inflorescence terminal, branched, flowers 
2–5. Flowers erect, pentamerous, stamens inserted in the 
corolla tube. Calyx 10–12 × 3–4 mm, white, gamosepal-
ous, tubular, infundibuliform, lobes long-lanceolate, 1–2 
× 1 mm. Corolla 30–40 × 2–3 mm, lobes obovate, apex 
acute, gamopetalous, lilac, hypocrateriform. Ovary supe-
rior, 5–6 × 2 mm, elliptical. Fruits and seeds not observed. 

New record. Brazil. Maranhão: São Raimundo das Man
gabeiras, Riacho da Gameleira, (06°50.98ʹ S, 045°59.28ʹ 
W), 17.II.17, fl., A.W.C. Ferreira et al. 251 (MAR 9284).

Additional material examined. Brazil. Alagoas: Serra de 
Jintituba, Flexeiras, [09°15.40ʹ S, 035°49ʹ W], 14.X.2015, 
fl., L. Nusbaumer et al. 4611 JPB [photo!] 0061306. 
Amazonas: Rebio Uatumã, trilha da Suçuarana, Presi-
dente Figueiredo [01°10ʹ S, 059°15ʹ W], 25.VII.2007, 
fl., Ribeiro 2831 (INPA [photo!] 242664). Bahia: road 
CIA, Salvador, [12°51ʹ S, 038°22ʹ W], 25.VII.2004, fl., 
Carvalho-Sobrinho 257 (HUEFS [photo!] 84665). Mato 
Grosso: 30 km (straight line) ENE of Barra do Gar-
ças, [15°46.78ʹ S, 051°59.48ʹ W], 05.V.1973, fl., W.R. 

Figure 2. Voyria caerulea Aubl. (A.W.C. Ferreira et al. 251, MAR 9284). A. Flower in frontal view. B. Flower in lateral view. C. Detail of a leaf from 
a dried herbarium specimen. D. Flowering plants in their habitat. E. Detail of a flowering plant in a dried herbarium specimen.
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Anderson et al. 9783 NY [photo!] 970492. Pará, Lageira, 
[02°05ʹ S, 051°59.48ʹ W], 18.VII.1981, fl., J.J. Strudwick 
et al. 3113 MO [photo!] 2789724. Rio Grande do Norte: 
BR 101, right entrance after the RN/PB state border, ca 
1.5 km after tax office; vicinal among sugarcane crops. 
7.5 km from the entrance, Canguaretama, [06°31ʹ S, 
035°10.07ʹ W], 02.VIII.2014, Roque et al. 1563 HURB 
[photo!] 16911. Sergipe: road Crasto to Santa Luzia do 
Itanhi, Santa Luzia do Itanhi, [11°21ʹ S, 037°26ʹ W], s.d., 
Carvalho 4325 CEPEC [photo!] 59478.

Discussion
Voyria caerulea occurs in Guyana, French Guiana, Suri-
name, Venezuela, and Brazil where it is found in areas of 
the Amazon Forest, Cerrado, and Atlantic Forest, in the 
states of Amazonas, Pará, Paraíba, Pernambuco, Sergipe, 
Bahia, and Mato Grosso (Maas and Ruyters 1986, Gen-
tian Research Network 2011, Tropicos 2018, Brazilian 
Flora 2018). According to the information available in 
Specieslink (2018), the three sites with previous records 
of V. caerulea closest to this new record in the Mara-
nhão state (Fig. 1) are: 1-) Jintituba Serra, municipality 
of Flexeiras, Alagoas state, northeastern Brazil, located 
1,096 km of distance; 2-) Barra dos Garças, Mato Grosso 
state, Midwestern Brazil, located at 1,181 km of distance 
and 3-) Lageira, Pará state, northern Brazil, located 1,038 
km of distance. The loss of habitats caused by fire and 
deforestation caused by agriculture activities near the 
new occurrence of V. caerulea suggests that this species, 
as many others inhabiting the Cerrado, may be threat-
ened. In fact, fire and deforestation are associated with 
the loss of biodiversity in the Cerrado (Abreu et al. 2017).

Our observations in the field point to a the low popu-
lation density of V. caerulea: only 1 individual was found 
after we walked approximatetly 500 m along the banks 
of the creek associated with the studied gallery forest. 
This is confirmed by the pollination study carried out 
by Hentrich et al. (2013) in French Guiana where they 
recorded only 17 individuals of V. caerulea along about 
20 km of trails. Hentrich et al. (2013) also reported that V. 
caerulea was visited only once by a butterfly in 6 days of 
field observations and that its seeds are dispersed concen-
trically and/or by rodents. Thus, it is a rarely observed, 
pollinated and collected species, making our new record 
important.

The rarity of V. caerulea at the new site agrees with 
what is known for this species and others belonging to 
genus Voyria. In the field, they are clustered in small 
populations with only a few individuals (Maas and 
Ruyters 1986, Struwe et al. 2002). Mycoheterotrophic 
plants, such as V. caerulea, are not very visible and rare, 
and therefore, the distributions of such plants may be 
underestimated. Voyria caerulea may also occur in states 
neighboring Maranhão, where its is still unreported, and 
additional efforts to document mycoheterotrophic spe-
cies, such as V. caerulea, are needed.
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