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Abstract
Myriostoma Desv. is a genus of gasteroid fungi, distinguished from the other star-shaped fungi by the basidioma 
morphology with multiple pedicels and multi-stomata endoperidium. Studies based on phylogenetic, morphological 
characteristics and geographical distribution allowed the delimitation of five species in the genus. In Brazil, it is repre-
sented by M. calongei Baseia, Sousa & Martín, which distribution was restricted to South and Northeast regions. The 
present study describes the first records of Myriostoma in central Brazil, including Cerrado biome and Central-West 
region, thus expanding the known geographic distribution in the country.
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Introduction
Known in some countries as ‘pepper pot’, Myriostoma 
Desv. is a genus of fungi with rare occurrence but easily 
distinguished from the other star-shaped gasteroid fungi 
by the peculiar micromorphology, which is character-
ized by the presence of multiple pedicels and stomata in 
the endoperidium, besides the reticulated basidiospores 
(Sousa et al. 2017). Until recently, the genus was consid-
ered monotypic, represented by Myriostoma coliforme 
(Dicks.) Corda, with a cosmopolitan distribution (Leite 
and Baseia 2007; Hemmes and Desjardin 2011). How-
ever, based on molecular phylogenetic evidence, mor-
phological features, and geographic distribution, Sousa 
et al. (2017, 2018) delimited five species: M. areolatum 
(Calonge & M. Mata) M.P. Martín, J.O. Sousa & Baseia; 
M. australianum J.O. Sousa, Baseia & M.P. Martín; M. 

calongei Baseia, J.O. Sousa & M.P. Martín; M. capillis
porum (V.J. Staněk) Suz, A.M. Ainsw., Baseia & M.P. 
Martín, and M. coliforme. These species can be morpho-
logically distinguished by the shape of stomata, surface 
texture of endoperidium, and size and ornamentation of 
basidiospores. Among these species, only M. calongei 
occurs in Brazil (Sousa et al. 2017, 2018). Here, we 
describes the first occurrence records of the genus Myri
ostoma from the Cerrado biome (Brazilian Savanna) and 
from the Brazilian Central-West Region.

Methods
Samples were collected between 2004 and 2009, on lit-
ter, in a mesophyllic forest within the Ecological Reserve 
of the Campus de Ciências Exatas e Tecnológicas 
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– Henrique Santillo of the Universidade Estadual de 
Goiás (16°23′29″S, 048°55′56″W), municipality of Aná-
polis, state of Goiás, Brazil (Fig. 1). The area comprises 
a fragment of the Cerrado biome, and it is characterized 
by phytophysiognomies of cerrado stricto sensu, meso-
phyllic forest (semideciduous seasonal forest or dry for-
est) and gallery forest.

 The taxonomic identification was performed based 
on the macro and micromorphological characteriza-
tion, by using a stereomicroscope, an optical microscope 
(OM), and a scanning electron microscope (SEM). Color 

identifications was based on Kornerup and Wanscher 
(1978). Vouchers were deposited in the Herbarium of 
the Universidade Estadual de Goiás (HUEG), Anápolis, 
Goiás, Brazil.

Results
Myriostoma calongei Baseia, J.O. Sousa & M.P. Martín, 
PLoS ONE 12(6): e0177873, 9 (2017).

New records. Brazil. Goiás: Anápolis, 16°23′29″S, 
048°55′56″W, Ecological Reserve of the Universidade 

Figure 1. Sampled area and geographic distribution of the genus Myriostoma in Brazil. A. Location: the darker gray area represents the 
Cerrado biome; red dot indicates the location of the studied area in the state of Goiás; black dots the known distribution of the genus in 
Brazil. B. Mesophyllic forest of the Ecological Reserve of the Universidade Estadual de Goiás.
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Estadual de Goiás, 30 Mar. 2004, Faria Junior, J.E.Q. 
(06) (HUEG 10535); 14 Jan. 2005, Faria Junior, J.E.Q. 
(229) (HUEG 10536); 26 Nov. 2009, Xavier-Santos, S. 
(4162) (HUEG 12981).

Identification. The studied material presents epigeous 
basidiomata, isolated, 31–76 mm × 26–38 mm, with a 
slightly rough surface, papyraceous texture with dark 
brown (6E4) color. Exoperidium, rigid, papyraceous, 
yellowish brown (5D8) to light brown (5A4), cleaving 
from the apex towards the base and the slit extends until 
half of its extension, forming 5–8 rays, regular, curved 
towards the base, covered with a persistent or detached 
pseudoparenchymatous thin layer, of dark brown color 
(6F4). Endoperidium globose to ellipsoid, multipedi-
cellate (7–12 pedicels) and multi-stomata (6–12), rough 
verrucose surface, with prominent triangular warts, 
grayish-brown color (5D4), with a shiny metallic appear-
ance, whose dimensions vary from 17–43 × 16–38 mm in 
length, with 13–23 mm of height. Gleba powdery, dark 
brown (6E5), formed by basidiospores, capillitium and 
paracapilitium. Eucapillitium simple, 1.42–2.59 μm in 
diameter, brownish, with sharp tips. Basidiospores yel-
lowish, globose, with 4.64–6.60 μm in diameter and ver-
rucous wall with curved endoscopic projections under 
OM. Under SEM, endosporic projections are reticulate, 
with convergent curves (Fig. 2).

Substrate. Litter.

Distribution of the genus Myriostoma. Cosmopolitan 
(Sousa et al. 2014, 2017, 2018). In Brazil there are records 
in the states of Paraíba (Baseia and Galvão 2002), Per-
nambuco (Leite and Baseia 2007), Rio Grande do Norte 
(Sousa et. al. 2014), Rio Grande do Sul (Homrich 1973), 
Santa Catarina (Baseia and Galvão 2002), and São Paulo 
(Homrich 1973) (Fig. 1).

Discussion
The morphological characteristics observed in the stud-
ied specimens correspond to those described by Sousa 
et al. (2017) for Myriostoma calongei. This species was 
recently described and is distinguished from other spe-
cies of the genus by the presence of a strongly verrucose 
endoperidium. It closely resembles M. capillisporum and 
M. australianum, differing from the former because it 
presents smaller basidiospores, with a verrucose wall 
and less prominent reticulations; and from the latter 
because of the verrucose basidiospores, with flat, conflu-
ent, or curved endosporic projections and well-delimited 
stomata (Sousa et al. 2018).

 Sousa et al. (2017, 2018) examined herbarium speci-
mens from North and South America and concluded that 
specimens previously identified as M. coliforme were, in 
fact, distinct and described M. calongei as new. Their 
phylogenetic analysis (Sousa et al. 2017) included spec-
imens from Argentina, Brazil, and the United States. 
Thus, all occurrences hitherto reported from Brazil as 

M. coliforme belong to M. calongei in the present sense.
The distribution of M. calongei in Brazil was previ-

ously known for the Atlantic Rain Forest and Caatinga 
(Sousa et al. 2017). With the present occurrence this dis-
tribution also extends to the Cerrado vegetation, show-
ing that it occurs in three different vegetation types, each 
with distinct characteristics. The Cerrado biome is char-
acterized by a variety physiognomies that encompass 
savanna and grassland forest formations, where a mixure 
of trees, shrubs, and undergrowth is observed (Ribeiro 
and Walter 2008). Our specimens were found in meso-
phyllic forest, which occurs in interfluviums on more 
nutrient-rich soils, featured by various levels of decid-
uous (trees or shrubs that lose their leaves seasonally) 
in the dry season. Our records for M. calongei are the 
first for the genus from the Cerrado biome and from the 
Brazilian Central-West Region, and thus increases the 
knowledge of the geographic distribution of Myriostoma 
in the country.
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Figure 2. Myriostoma calongei. A1, A2. Side view of the basidioma, focusing on the pedicel. B1, B2, B3. Top view of the basidioma, focusing 
on the verrucose endoperidium and stomata. C. Capillitium and basidiospores. D. Capillitium under scanning electron microscope. E, F. 
Basidiospores under scanning electron microscope. Scale bars: A1, A2, B1 = 1 cm; B2 = 1 mm; B3 = 0.5 mm; C, D, E = 5 µm; F = 1 µm.
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