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Abstract

Calvatia is a genus of gasteroid fungi, comprising about 47 species worldwide. In this paper we report the
second worldwide occurrence of two poorly known species of Calvatia, recorded in the Cerrado biome of Brazil:
C. oblongispora and C. nodulata. Detailed morphological descriptions and illustrations, including scanning electron
micrographs of hyphae and basidiospores are provided, as well a discussion on their taxonomy and geographic
distribution.
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Resumo

Calvatia é um género de fungos gasteroides que compreende cerca de 47 espécies em todo o mundo. Neste artigo
relatamos a segunda ocorréncia de duas espécies pouco conhecidas de Calvatia, registradas no bioma Cerrado do
Brasil: C. oblongispora e C. nodulata. Descrigoes morfolégicas detalhadas e ilustragdes sdo fornecidas, incluindo
micrografias eletronicas de varredura de hifas e basidiésporos, bem como uma discussdo sobre sua taxonomia e

distribuicao geografica.

Palavras-chave: Cerrado brasileiro, fungos gasteroides, Gasteromicetos, bola da terra, taxonomia ftingica.

1. Introduction

The genus Calvatia Fr. (Agaricaceae: Basidiomycota)
was proposed in 1849 by Fries, whose representatives are
popularly known as puffballs. They are characterized by
the globose to pyriform basidioma, gleba pulverulent or
cottony, dehiscence by irregular ruptures in the peridium,
and not by apical pore (Miller and Miller, 1988; Baseia,
2003).

Currently, around 47 species are accepted for the genus
(Kirk et al., 2008; Suarez et al., 2009; Alves and Cortez,
2013; Rebriev, 2013; Alfredo et al., 2014; Crous et al., 2018;
Gunasekaran et al., 2018; Crous et al., 2019), where 13 of
them occur in Brazil, specifically in the North, Northeast,
South and Southeast regions, with most reports for the
Atlantic Forest. The Central-Western region of Brazil has
no record of the genus.

Studies have contributed to increase the knowledge
about the distribution and description of new species
of the genus in Brazil, such as Baseia (2003), Baseia and
Calonge (2008), Cortez et al. (2012), Cortez and Alves (2012),
Alves and Cortez (2013), and Crous et al. (2018). This study
reports the occurrence of two species of Calvatia in the

Brazilian Cerrado, improving the mycological knowledge
of this important Brazilian biome.

2. Material and Methods

Basidiomata were collected between 2008 and 2018
during the rainy season, in three locations in the Brazilian
Cerrado: I) the Parque Estadual da Serra dos Pirineus
(PEP) (15°80'47" S, 48°84’46” W), in the municipality of
Pirenépolis; II) the Reserva Ecoldgica da Universidade
Estadual de Goids (REC-UEG) (16°38'41” S, 48°94'46” W),
municipality of Andpolis, both in the state of Gois; and III)
Jardim Botanico de Brasilia (JBB) (15°51'43" S, 47°49'49” W),
in Brasilia, Federal District (Figure 1).

The material identification was based on macro- and
micromorphological characterization of the basidioma,
following the criteria used by Miller and Miller (1988) and
the descriptions of Suarez et al. (2009) and Alfredo et al.
(2014). Samples were photo-documented through a light
microscope (LM) OLYMPUS CX31 and a scanning electron
microscope (SEM) HITACHI (TM3030PLUS). The color
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Figure 1. Location of the study area and sampling localities (red dots) in the Biome Cerrado (dark gray) in the Brazilian territory (light gray).

classification was based on Kornerup and Wanscher (1978).
The specimens were deposited in the Herbarium of the
Universidade Estadual de Goias, Anapolis, Brazil (HUEG).

3. Results

3.1. Taxonomy

3.1.1. Calvatia oblongispora V.L. Sudrez, J.E. Wright &
F. Calonge (2009: 324) (Figure 2)

Mature basidiomata globose to subglobose, 8-11 cm
in diameter, yellowish white (1A2) when fresh, greyish
yellow (4B3) when dry. Peridium papyraceous, slightly
wrinkled, with few cracks at the apex, when fresh and
crumbling when dry, formed by two-layered: an outer
one, composed of hyaline hyphae, branched, without pores
and intertwined, and an inner one pseudoparenchymatous
layer. Mature gleba light brown (7E7) when dry, with a
pulverulent aspect. Capillitium fragile, with walls measuring
0.24-0.81 pm in thickness and 1.11-3.83 pm in diam.; septa
and pores with 1.0-1.92 pm in diam. Basidiospores elliptical,
5.63-7.55 x 3.05-4.30 pm, hyaline in LM; ornamented with
spines arranged in longitudinal rows.

Known distribution: Only known from type locality,
Northern Brazil, state of Amazonas (Suérez et al., 2009).

Material examined: BRAZIL, Goias, Pirendpolis,
Parque Estadual da Serra dos Pirineus, 12 Nov 2008,
leg. S. Xavier-Santos (3359), (HUEG12059); Ibid,
SXS3412 (HUEG12060); Anapolis, Reserva Ecoldgica da
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Universidade Estadual de Goias (REC-UEG), 28 Feb 2018,
leg. S. Xavier-Santos, SXS6299 (HUEG12061).

Additional material examined: BRAZIL, Manaus,
Amazonas, 4 Feb 1978, leg. Singer, B10605 (INPA82826
holotype).

Comments: Distinctive characteristics that differentiate
C. oblongispora from the other species of the genus are
the presence of large pores that extend throughout the
capillitium, exoperidium with two layers, an outer with
interwoven, septate and branched hyphae, and an inner
pseudoparenchymatous layer, and elliptical basidiospores
with a distinct spiny ornamentation, with spines arranged
in ridges along the basidiospore wall (Suarez et al.,
2009). We perform all the recommended methods for
the herborization of the specimens, however, it was not
enough to preserve some characteristics such as the
differences between gleba and subgleba, but according
to the original description, the gleba is cottony, with
yellowish central region, and the subgleba is prominent,
concolor to the central portion of the gleba. The specimens
of C. oblongispora examined were collected in forest
formations in the Cerrado, during the rainy season.

3.1.2. Calvatia nodulata D.S. Alfredo & 1.G. Baseia (2014)
(Figure 3)

Basidioma pyriform, 3.5-5.5 cm in width, 8.2 cm
in height; exoperidium yellowish brown (5F7) when
mature, sandy aspect in the apical surface, endoperidium.
Gleba brownish grey (5C2), non-pulverulent, occupying
the apex of basidioma, totally exposed when mature;
subgleba cottony, dark brown (6F5), occupying half of
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Figure 2. Calvatia oblongispora. (A) (SXS3359) and (B) (SXS6299): fresh basidiomata; (C) and (D) Basidiospores and capillitium with
pores evidenced by arrows; (E) and (F) Basidiospores and capillitium with pores evidenced by arrows through scanning electron

microscopy. A, B - Bars = 1 cm; C-F =4 pm.

the basidioma. Endoperidium papyraceous, smooth to
slightly wrinkled surface, light brown (5D5) to dark blond
(5D4). Capillitium sparingly branched, septate, walls
1.57-2.57 umin diam., 0.21-0.51 pm in thickness, with nodes
0f 0.78-1.11 pm in height, arranged irregularly throughout
the capillitium. Basidiospores globose to subglobose,
3.07-3.52 x 3.09-3.54 pm, with spiny ornamentation,
subtly interconnected by endosporic projections at the
base of spines, forming grooves.

Known distribution: Only known from Northeastern
Brazil, states of Ceara and Paraiba (Alfredo et al., 2014).

Brazilian Journal of Biology, 2023, vol. 83, 247840

Material examined: BRAZIL, Federal District,
Brasilia, Jardim Botanico de Brasilia, 01 Dec 2010, leg.
S. Xavier-Santos, SXS7009, (HUEG12982).

Comments: The distinctive features that differentiate
it from the other species of the Calvatia are the presence
of nodes in the capillitium, that can be spaced from each
other, not having regular arrangement; exoperidium not
persistent, likely absent when mature; disappearance
of the subgleba, that results in cracks inside the mature
basidioma; besides the dark coloration of the gleba and
spiny ornamentation of the basidiospores, which are
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Figure 3. Calvatia nodulata. (A) and (B) dry basidioma (SXS7009); (C) basidiospores in light microscope; (D) capillitium with nodes
evidenced by arrows; (E) basidiospore ornamentation in scanning electron microscopy evidenced by arrows; (F) capillitium in scanning
electron microscopy with nodes evidenced by arrows. A, B - Bars = 2 cm; C-F = 4 pum.

also important characteristics to identify this species
(Alfredo et al., 2014).

4. Discussion

Calvatia oblongispora was described in 2009 based on
material collected by Rolf Singer in 1978, in the Amazon,
and deposited in the Herbarium of the Instituto Nacional
de Pesquisas da Amazonia (INPA) in Manaus, Amazonas,
Brazil (Sudrez et al., 2009). Calvatia nodulata was described

4/6

in 2014 (Alfredo et al., 2014) from samples collected in
three Brazilian states of Ceara, Paraiba, and Rio Grande
do Norte, both in the Northeast region. Since then, there
have been no new reports of these species’ occurrences
in other regions of Brazil or the world.

The morphological characteristics observed in the
studied specimens coincide with those found in the
protologue descriptions of both species. Due to the
remarkable characteristics of these species, differentiation
through phenotypic comparison can be used. Calvatia
guzmanii C.R. Alves & Cortez is a species that also
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shows the capillitium with abundant pores but differs
from C. oblongispora because it shows the exoperidium
completely spinose, with pyramidal spines tightly
grouped and basidiospores globose, ornamented with
short and sharp spines. Calvatia caatinguensis R.L. Oliveira,
R.. Ferreira, B.D.B. Silva, M.P. et al. (Crous et al., 2018) is
another species similar to C. oblongispora, however, it has
subglobose basidiospores, color variation at the apex of
the subgleba and one-layered exoperidium.

Sudrez et al. (2009) indicated similarities between
C. oblongispora and C. sporocristata Calonge, described
from Costa Rica (Calonge et al., 2003). Calvatia sporocristata
also shows elliptical basidiospores with spines arranged in
ridges, however, it differs from C. sporocristata because it has
only one pseudoparenchymatous layer in the exoperidium
and capillitium without pores. Calonge et al. (2003) and
Sudrez et al. (2009) also proposed to place both species
(C. oblongispora and C. sporocristata) in a new Section
Sporocristata Calonge, due to the similarity between
the spore ornamentation of the two species, since the
species from Calvatia section proposed by Kreisel (1994),
have no such ornamentation. A thrid species within the
Sect. Sporocristata has been described from Vietnam,
C. holothurioides Rebriev (Rebriev, 2013). This species is
characterized by the pyriform basidioma and the outer
layer of the exoperidium formed by hyphal-vesiculose
structures, different from C. oblongispora, which has
globose to subglobous basidioma and the outer layer of
the exoperidium formed by filamentous hyphae.

Calvatia nodulata differs from all above cited species
because the capillitium present numerous nodules along
and, when mature, more than half of the basidioma is
filled with a cottony subgleba, which has several cavities,
besides the dehiscence through the complete release of
the exoperidium, exposing the entire gleba. It differs
from C. oblongispora, whose dehiscence is due to irregular
ruptures of exoperidium, which is not completely detached
from the basidioma.

The present study increases the knowledge of the
geographic distribution of C. oblongispora and C. nodulata,
establishing second world records, the first record of
these species for the Cerrado biome, and of the genus in
Central-Western region of Brazil.
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