¥y ¥ ¥y

Anales del Jardin Botanico de Madrid

ISSN: 0211-1322
anales@rjb.csic.es

Maal Jacein Notdnion, CRIS Consejo Superior de Investigaciones
Cientificas

Espafia

da Silva Alfredo, Donis; de Oliveira Sousa, Julieth; Jacinto de Souza, Elielson; Nunes
Conrado, Luana Mayra; Goulart Baseia, luri
Novelties of gasteroid fungi, earthstars and puffballs, from the Brazilian Atlantic rainforest
Anales del Jardin Botanico de Madrid, vol. 73, nam. 2, 2016, pp. 1-10
Consejo Superior de Investigaciones Cientificas
Madrid, Espafia

Available in: http://www.redalyc.org/articulo.oa?id=55649047009

How to cite € &\,_,/‘\ J

Complete issue Scientific Information System

Network of Scientific Journals from Latin America, the Caribbean, Spain and Portugal
Journal's homepage in redalyc.org Non-profit academic project, developed under the open access initiative

More information about this article


http://www.redalyc.org/revista.oa?id=556
http://www.redalyc.org/revista.oa?id=556
http://www.redalyc.org/articulo.oa?id=55649047009
http://www.redalyc.org/comocitar.oa?id=55649047009
http://www.redalyc.org/fasciculo.oa?id=556&numero=49047
http://www.redalyc.org/articulo.oa?id=55649047009
http://www.redalyc.org/revista.oa?id=556
http://www.redalyc.org

Anales del Jardin Botanico de Madrid 73(2): €045 2016. ISSN: 0211-1322. doi: http://dx.doi.org/10.3989/ajbm.2422

Novelties of gasteroid fungi, earthstars and puffballs, from the
Brazilian Atlantic rainforest

Danis da Silva Alfredo'*, Julieth de Oliveira Sousa', Elielson Jacinto de Souza’, Luana Mayra Nunes Conrado’
& Turi Goulart Baseia’

"Programa de Pés-Graduacio em Sistematica e Evolucao, Centro de Biociéncias, Campus Universitario, 59072-970, Natal, RN,
Brazil; donis.s.a@hotmail.com

*Curso de Graduacio em Ciéncias Bioldgicas, Universidade Federal do Rio Grande do Norte, Campus Universitario, 59072-970, Natal,

Rio Grande do Norte, Brazil
"Departamento de Botanica e Zoologia, Universidade Federal do Rio Grande do Norte, Campus Universitario, 59072970,

Natal, Rio Grande do Norte, Brazil
Recibido: 24-VI-2015; Aceptado: 13-V-2016; Publicado on line: 23-XII-2016

Abstract

Alfredo, D.S., Sousa, J.0O., Souza, E.J., Conrado, L.M.N. & Baseia, |.G.
2016. Novelties of gasteroid fungi, earthstars and puffballs, from the
Brazilian Atlantic rainforest. Anales Jard. Bot. Madrid 73(2): e045.

The goal of this study was to increase the knowledge of gasteroid fungi
in Atlantic Forest biome, which is considered one of the most important
hot-spots of the world. Field expeditions were carried out in the Reserva
Biologica Municipal de Santa Rita Mitzi Brandao area, in the southeastern
part of Minas Gerais. 39 samples belonging to 11 species of earthstars
and puffballs are new record for Minas Gerais, Geastrum javanicum Lév.,
Bovista cunninghamii Kreisel, and Lycoperdon lambinonii Demoulin are first
records for Brazil. Information about the locality, morphological characters,
illustrations of the basidiomata, scanning electron microscopy (SEM) of the
basidiospores, as well as its distribution in Brazil, are given for all species.

Keywords: Agaricomycetes, Basidiomycota, biodiversity, Geastraceae,
Lycoperdaceae, Taxonomy.

Resumen

Alfredo, D.S., Sousa, J.0., Souza, E.J., Conrado, L.M.N. & Baseia, |.G. 2016.
Novedades sobre hongos gasteromicetos, estrellas de tierra y pedos de lobo,
del bosque pluvial atlantico brasilefo. Anales Jard. Bot. Madyid 73(2): e045.

Con el objetivo de ampliar el conocimiento de la micobiota del bosque
atlantico de Brasil, uno de los méas importantes centros de biodiversidad
del mundo, se llevaron a cabo varias expediciones de campo en el sudeste
del estado de Minas Gerais. 39 muestras pertenecientes a 11 especies de
hongos gasteromicetos son registradas por primera vez para Minas Gerais,
Geastrum javanicum Lév., Bovista cunninghamii Kreisel y Lycoperdon lambino-
niz Demoulin se citan, ademas, por primera vez para Brasil. Para cada espe-
cie se aporta informacion sobre la localidad, los caracteres morfoldgicos,
las fotografias de los basidiomas y de la microscopia electronica de barrido
(MEB) de las basiodiosporas, asi como su distribucién en Brasil.

Palabras clave: Agaricomycetes, Basidiomycota, biodiversidad, Geastraceae,
Lycoperdaceae, taxonomia.

Copyright: © 2016 CSIC. This is an open-access article distributed under the terms of the Creative Commons Attribution (CC-by) Spain 3.0 License.

INTRODUCTION

The Atlantic forest biome is considered one of the most
important hot-spots of the world (Myers & al., 2000), with
a high diversity and richness of endemic species; however,
both the increasing deforestation and the intense frag-
mentation have threatened its biodiversity (MMA, 2007).
Originally, the total covering of the Atlantic Forest in
Brazil was about 150 million ha, and today Ribeiro & al.
(2009) suggest a remainder of 15,719,337 ha. The State of
Minas Gerais is the fourth largest territory in Brazil (Fig.1),
with 586,519.727 km? (IBGE, 2015) where currently
3.199.378 ha are covered by Atlantic Forest (SOS Mata
Atlantica & INPE, 2013). The Atlantic Forest remain-
ders are extremely important reservoirs for biodiversity
(Lombardi & Gongalves, 2000), as yet without any inven-
tory study on gasteroid Basidiomycota. Only two sporadic
studies have been carried out for the state of Minas Gerais,
from where 3 species of Geastrum Pers. were reported by
Sydow & Sydow (1907): Geastrum englerianum Henn.,
Geastrum rickii Lloyd, and Geastrum velutinum Morgan
and one more, recently recorded, Geastrum javanicum
Lév. (Trierveiler-Pereira & al., 2011).

* Corresponding author.

The fungi commonly known as “earthstars” corre-
spond to the family Geastraceae Corda, which is charac-
terized by its star form and a single apical hole bordered
by a structure called peristome (Ponce de Leon, 1968;
Sunhede, 1989). Geastrum is its most representative genus,
has a cosmopolitan distribution and is adapted to differ-
ent habitats (Calonge & Mata, 2004; Zamora & al., 2013;
Sousa & al., 2014a). For a long time, various authors con-
sidered this genus in Lycoperdales Clem. (Cunningham,
1944; Bottomley, 1948; Pegler & al., 1995; Calonge, 1998).
Later, Hosaka & al. (2006), by means of molecular studies,
showed the close relationship between the earthstars and
the members of a “gomphoid-phalloid clade” and proposed
the order Geastrales Hosaka & Castellano. In the last 12
years, this genus has been widely studied in the northeast-
ern Brazil (Baseia & Milanez, 2002; Baseia & Calonge, 2006;
Fazolino & al., 2008; Silva & al., 2013; Cabral & al., 2014a,
2014b; Sousa & al., 2014a, ¢, d), although there is a lack of
information about it for the southeastern regions, specially
for Minas Gerais.

The puffballs are characterized by their globose to pyri-
form fruiting bodies, in which the basidiospores remain
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Fig. 1. Map of the Reserva Bioldgica Municipal de Santa Rita Mitzi Brandao.

protected inside by a powdery gleba until maturation
(Cunningham, 1944; Bottomley, 1948). They are represented
by the genera Arachnion Schwein, Bovista Pers., Calvatia
Fr., Disciseda Czern, Gastropila Homrich & J.E. Wright,
Langermania Rostk, Lycoperdon Pers., and Morganella Zeller
(Pegler & al., 1995; Calonge, 1998; Baseia & al., 2014).
Traditionally, the puffballs have been included into the family
Lycoperdaceae Chevall., but after molecular analyses —nu-
rDNA— (Hibbett & al., 1997), they have been transferred
to Agaricaceae Chevall. Until the XXth century, these fungi
were poorly studied in Brazil (Hennings, 1904a, b; Silveira,
1943; Rick, 1961; Homrich, 1975; Bononi & al., 1981, 1984),
but in the last two decades this scenario has changed with
the addition of new records (Baseia, 2003; Baseia, 2005a, b;
Wartchow & Silva, 2007; Cortez & Alves, 2012; Cortez & al.,
2012, 2013; Alves & Cortez, 2014; Baseia & al., 2014) and
new taxa (Cortez & al., 2007, 2011; Baseia & Calonge, 2008;
Sudrez & al., 2009; Alfredo & al., 2012, 2014a, b; Alves &
Cortez, 2013; Alfredo & Baseia, 2014).

Thus the goal of this study was to increase the knowledge
of gasteroid fungi in Atlantic Forest biome, by means of new
expeditions aimed to collect specimens belonging to this
group. The study of this material has yielded new records
for the species of earthstars and puffballs of Minas Gerais,
as well as an important information input which is presented
in this paper.

MATERIAL AND METHODS

39 samples were collected during the rainy season of the
years 2012 and 2013 from the Municipal Biological Reserve
of Santa Rita Mitzi Brandao (Reserva Bioldgica Municipal
de Santa Rita Mitzi Brandio), in Minas Gerais (Brazil; Fig.
1). According to Eduardo & Passamani (2009), this area
is located at coordinates 22°12°17” S 45°44°19” W, and
its vegetation ranges from low tropical montane broadleaf
forests to ombrophilous and seasonal semi-deciduous for-
ests, completely inside of Atlantic Forest biome domain,
with annual rainfalls averaging 1500 mm. The collection

method is based on Silva & al. (2014). The specimens
were photographed 7z situ. The morphological charac-
ters were analyzed on dry basidiomata, according to Soto
& Wright (2000), Leite & al. (2007a, b), and Sousa & al.
(2014a, b, c, d) for earthstars, and to Demoulin (1976),
Calonge (1998), Alfredo & Baseia (2014), and Alfredo &
al. (2014a, b) for puffballs. The size of earthstar basidi-
omata were taken from horizontally mounted exoperidia,
and the height of the basidiomata includes peristome. For
microscopic analysis, free-hand cuts were made in exo-
peridium sections, separating mycelial, fribrous, and pseu-
doparenquimatous layers. Blades for microscopic analysis
were mounted in 5% KOH, in cotton blue to evaluate if
the hyphae were cyanophilic (Cb+) or not (Cb-), and in
Melzer’s reagent to detect if there was dextrinoid (Melz+)
or not (Melz-). For each specimen, 20 basidiospores were
randomly selected for measures. The mean of height/
width quotient (Q,,) was also calculated. Scanning elec-
tron microscopy (SEM) photographies were made accord-
ing to Cortez & al. (2008a). Color descriptions were based
on Kiippers (2002). All specimens were deposited at the
herbarium of the Universidade Federal do Rio Grande do
Norte (UFRN, Brazil).

LIST OF TAXA AND IDENTIFICATION KEY FOR
EARTHSTARS

Identification key for the earthstars from Minas Gerais

2. Mycelial layer strongly encrusted with debris; peristome
non-delimited; endoperidium surface covered by pro-
truding hyphae. ........ocoooviiiric e 3

2. Mycelial layer not encrusted with debris; peristome
delimited; endoperidium surface not covered by protrud-
ING AYPhAE ..o 4
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3. Endoperidial body sessile; pseudoparenchymatous layer
persistent, papery and NON riMOSE ...........ccccvverveverereennnns
.................................................................. G. fimbriatum

3. Endoperidial body with short pedicel; pseudoparenchy-
matous layer falling off, coriaceous, and rimose ...........
.................................................................... G. rufescens

4. Raysslender, aracnoid-like; mycelial layer with longitudi-
nal cracks .....cooveveveveveeeeeeeeeee G. lageniforme

4. Rays triangular, non aracnoid-like, mycelial layer with-
out longitudinal grooves .................cccoeiiiiiiiiinil.

5. Mycelial layer velutinous or tomentose; subiculum present
5. Mycelial layer glabrous; subiculum absent ......................
vl

6. Mycelial layer velutinous and coriaceous, not persistent,
cup-shaped under the basidioma; basidiomata more
than 20 mm wide ........ccooveveveieereeeer. G. javanicum

6. Mycelial layer tomentose and papery, persistent, not cup-
shaped under the basidioma; basidiomata up to 20 mm
WIE oo G. schweinitzii

7. Pseudoparenchymatous layer reddish in fresh specimens,
forming a collar-like structure around the endoperidium;
the mycelial layer reacts in Melzer reagent (Melz+) .......
......................................................................... G. triplex

7. Pseudoparenchymatouslayeryellowishinfresh specimens,
not forming a collar-like structure around the endoperid-
ium; the mycelial layer does not react in Melzer reagent

(VELZ) oo

Earthstars from Minas Gerais

Geastrum fimbriatum Fr. (Fig. 2a, b)

Basidioma 5-13 x 26-45 mm, saccate, expanded; exo-
peridium splitting in 6-7 rays, saccate to arched, non-
hygroscopic; mycelial layer [papery to felted, encrusted,
persistent] strongly encrusted with soil particles and leaf-
litter fragments; fibrous layer papery to coriaceous; pseudo-
parenchymatous layer persistent; endoperidium 4-9 x 8.5-19
mm, subglobose, normally sessile with protruding hyphae;
peristome 1.5-2 mm high (Fig. 2a), fibrillose and non-delim-
ited (Sunhede, 1989) ; basidiospores 2.9-3.7-5.4 x 2.7-3.6-
5.2 pym (Q,, = 1.08), globose to subglobose, ornamented
with columnar warts in SEM (Fig. 2b), yellowish brown in
5% KOH, acyanophilous and non dextrinoid; eucapillitium
acyanophilous, non dextrinoid.

Distribution.—This is the first record from Minas
Gerais. In Brazil, Geastrum fimbriatum has been reported
from: Bahia (Trierveiler-Pereira & al., 2009), Paraiba
(Trierveiler-Pereira & al., 2011), Para (Leite & al., 2011;
Trierveiler-Pereira & al., 2011), Pernambuco (Leite &
al., 2007a; Trierveiler-Pereira & al., 2011), Rio de Janeiro
(Berkeley & Cooke, 1876; Hennings, 1904b; Saccardo,
1888), Rio Grande do Norte (Sousa & al., 2014c), and Rio
Grande do Sul (Rick, 1961; Lazarotto & al., 2014).

Observations.—This species is recognized by its saccate
to arched, non-hygroscopic exoperidium, mycelial layer
strongly encrusted with soil particles and leaf litter fragments
and a fibrillose and non-delimited peristome (Sunhede,
1989). It is similar to G. rufescens, differing by its arched
fruiting body, pseudoparenchymatous layer with ridges

(rimose), pedicellate, and with apophysis endoperidium,
and larger basidiospores up to 6 pm (Sunhede, 1989). Some
specimens of G. fimbriatum have a collar in the pseudopar-
enchymatous layer, as G. triplex, however, these species can
be distinguished by the size of the basidiomata, larger in G.
triplex —up to 150 mm—, and a distinctively delimited peri-
stome (Sousa & al., 2014c). The size of spores appears to
be variable: Leite & al. (2011) reported G. fimbriatum from
the Amazon forest with basidiospores 3-3.5 pm, smaller than
those belonging to the studied specimens, while Sunhede
(1989) described it with larger spores —5-6 pm.

Studied material —Brazil. Minas Gerais: Santa Rita
do Sapucai, Reserva Biolégica Municipal Santa Rita Mitzi
Brandao, 22°15’4.93”S 45°47°2.251”W, D.S. Alfredo 202 &
P Lavor, 27-X11-2013 (UFRN-Fungos 2322); ibidem, D.S.
Alfredo 203 (UFRN-Fungos 2319).

Geastrum javanicum Lév. (Fig. 2c, d)

Basidioma, 8-17 x 18-28.5 mm, expanded, saccate; exo-
peridium splitting in 5-7 rays; mycelial layer ephemeral,
coriaceous, cup-shaped under the basidioma; fibrous layer
papery, dextrinoid; pseudoparenchymatous layer persistent,
glabrous; endoperidium 7-17 x 13-25 mm (Fig. 2¢), glo-
bose to subglobose, sessile, ; peristome fibrillose; basidio-
spores 2.5-4-4.7 x 3.9-4.1-4.5 pm (Q,, = 1.04), globose to
subglobose, apiculated, ornamented with columnar warts
in SEM, brown in 5% KOH, acyanophilous, non dextrin-
oid, pedicels 5-10 pm, which were revelated in cotton blue.
Subiculum delimited.

Distribution.—It is known from the Brazilian states of
Amazonas (Leite & al., 2011), Para (Sotao & al., 2009),
Ceara, Paraiba, and Rio Grande do Norte (Sousa & al.,
2014c), and has been previously reported from Minas Gerais
by Trierveiler-Pereira & al. (2011), , initially identified as G.
velutinum Morgan.

Observations.—It is characterized by its coriaceous,
ephemeral mycelial layer, forming a cup under the basidi-
oma, presence of subiculum, delimited, fibrillose peri-
stome and dark and sessile endoperidium (Sousa & al.,
2014c). It is similar to G. fimbriatum because of its sac-
cate basidiomata and fibrillose peristome, but they differ
by the presence of encrustations on the mycelial layer, and
a pseudoparenchymatous layer with whitish to beige col-
oration of fresh basidiomata in G. fimbriatum (Ponce de
Leon, 1968; Sunhede, 1989). Geastrum javanicum is also
related to G. schweinitzii by their lignicolous habit, but the
latter has caespitose and smaller basidiomata up to 20 mm
wide, and a persistent mycelial layer (Baseia & al., 2003;
Calonge & al., 2005).

Studied material —Brazil. Minas Gerais: Santa Rita
do Sapucai, Reserva Biolégica Municipal Santa Rita Mitzi
Brandao, 22°15°35.17”S 45°43°59.41"W, D.S. Alfredo
30 & P. Lavor, 23-11-2012 (UFRN-Fungos 1935); ibidem,
DSA 31 (UFRN-Fungos 2040); zbidens, D.S. Alfredo 38
(UFRN-Fungos 2047); ibidem, D.S. Alfredo 39 (UFRN-
Fungos 2037); ibidem, D.S. Alfredo 40 (UFRN-Fungos
2036), ibiden, DSA 41 (UFRN-Fungos 2038); ibiden:, D.S.
Alfredo 42 (UFRN-Fungos 2043); ibiden, D.S. Alfredo 43
(UFRN-Fungos 2041); ibidemn, D.S. Alfredo 44 (UFRN-
Fungos 2042); ibidem, D.S. Alfredo 45 (UFRN-Fungos
2044); ibidem, D.S. Alfredo 46 (UFRN-Fungos 2039), ibi-
dem, D.S. Alfredo 47 (UFRN-Fungos 2046); ibidemn, D.S.
Alfredo 48 (UFRN-Fungos 2045); ibidem, 22°15°4.93”S
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Fig. 2. Geastrum fimbriatum: a, basidiomata; b, basidiospores. G. javanicum: ¢, basidiomata; d, basidiospores. G. lageniforme: e,
basidiomata; f, basidiospores. G. morganii: g, basidiomata; h, basidiospores. [a, b, D.S. Alfredo 202 (UFRN-Fungos 2322); ¢, d, D.S. Alfredo
317 (UFRN-Fungos 2040); e, f, D.S. Alfredo 212 (UFRN-Fungos 2326); g, h, D.S. Alfredo 29 (UFRN-Fungos 1936).] Basidiomata’s bar = 10 mm.

45°47°251"W, D.S. Alfredo 192 & P Lavor, 27-X11-2013
(UFRN-Fungos 2323).
Geastrum lageniforme Vittad. (Fig. 2e, )

Basidiomata 3-11 x 23-53 mm: exoperidium split-
ting in 7-8 rays; mycelial layer membranous to papery,
without incrustation; fibrous layer papery to coriaceous;
Pseudoparenchymatous layer up to 2 mm (fresh specimens),
persistent, occasional rimose, without collar-like; endoperid-
ium subglobose, sessile, glabrous; peristome 1-1.7 mm (Fig.
2e); basidiospores 3.1-4.2-5.2 x 2.5-4.2-5 pm (Q,, = 1.07),
subglobose, warty (in LM), ornamented with columnar
warty in SEM (Fig. 2f), brown in 5% KOH, acyanophilous
and non dextrinoid,

Distribution.— In Brazil it has been previously reported
from Bahia (Trierveiler-Pereira & al., 2009), Pernambuco
(Trierveiler-Pereira & al., 2011), Rio de Janeiro (Hennings,
1904b), Ceara, Paraiba, Rio Grande do Norte (Sousa & al.,

2014c), and Rio Grande do Sul (Rick, 1961; Cortez & al.,
2008b). This is the first record from Minas Gerais.

Observations.—This species is characterized by its sac-
cate basidiomata, the presence of longitudinal ridges on the
mycelial layer, rays with elongated slender, arachnoid end-
ings, and fibrillose, strongly delimited peristome (Sunhede,
1989). It is similar to G. saccatum, however the latter usu-
ally does not present either ridges in the mycelial layer, nor
arachnoid rays (Calonge, 1998; Soto & Wright, 2000). This
species is similar to G. morganiz, but differs by the mycelial
layer that has no longitudinal ridges and in a sulcate peri-
stome (Hemmes & Desjardin, 2011).

Studied material —Brazil. Minas Gerais: Santa Rita
do Sapucai, Reserva Bioldgica Municipal Santa Rita Mitzi
Brandao, 22°15°35.177S 45°43°59.41”W, D.S. Alfredo 183 &
P Lavor, 27-X11-2013 (UFRN-Fungos 2327); ibidem, D.S.
Alfredo 185 (UFRN-Fungos 2329); ibidem, D.S. Alfredo 201
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(UFRN-Fungos 2328); tbidem, D.S. Alfredo 212, 03-1-2014
(UFRN-Fungos 2326).
Geastrum morganii Lloyd (Fig. 2g, h)

Basidiomata 7-20 x 17-51 mm, expanded, with rhizo-
morphs, whitish; exoperidium splitting in 5-7 rays (Fig. 2g);
basidiospores 4-5.5-6.3 x 3.5-5.5-6.3 ym (Q,, = 1.03), glo-
bose to subglobose, ornamented with columnar warts
(Fig. 2h), brown 5% KOH, acyanophilous, and non dex-
trinoid. In the specimens studied, only the hyphae of the
mycelial and fibrous layer resulted to be acyanophilous with
no dextrinoid reaction.

Distribution.—Second record from Brazil and first from
the southeastern region of the country. Previously reported
from Brazil (Sousa & al., 2014d) and Rio Grande do Norte
(Sousa & al., 2014d).

Observations.—Geastrum lageniforme, G. saccatum, and
G. triplex share with G. morganii a normally saccate basidi-
omata, a mycelial layer free of encrustations and occasionally
with a collar, and a conical and sulcate peristome (Sousa &
al., 2014c). Geastrum reticulatum Hemmes & Desjardin dif-
fers from G. morganii by its reticulate ornamentation of the
mycelial layer (Hemmes & Desjardin, 2011). It is character-
ized by its exoperidium free of encrustations, with slender,
elongated rays, sessile endoperidium, and conical, sulcate,
and non-delimited peristome (Sunhede, 1989).

Studied material—Brazil. Minas Gerais: Santa Rita
do Sapucai, Reserva Biolégica Municipal Santa Rita Mitzi
Brandao, 22°15°35.177S 45°43°59.41”W, D.S. Alfredo 29
& P. Lavor, 23-11-2012 (UFRN-Fungos 1936); ibidem,
D.S Alfredo 186 & P. Lavor, 27-X11-2013 (UFRN-Fungos
2324).

Geastrum rufescens Pers. (Fig. 3a, b)

Basidiomata 10 x 38.5 mm; exoperidium splitting in
8 rays, arched, non-hygroscopic (Fig. 3a); basidiospores
3.8-4.6-5.7 x 3.8-4.7-5.7 pm (Q,, = 1.03), subglobose, with
columnar warts (Fig. 3b), yellowish brown in 5% KOH, acy-
anophilous, and non dextrinoid and ornate capillitium.

Distribution.—Previously reported from Rio Grande do
Sul (Rick, 1961) and Sao Paulo (Bononi & al., 1981). This is
the first record from Minas Gerais.

Observations.—It is characterized by its mycelial layer
encrusted with debris, pseudoparenchymatous layer, coria-
ceous, pedicellate endoperidium with apophysis, surface
with protruding hyphae, and fimbriate and non-delimited
peristome (Calonge, 1998). Similar to G. fimbriatuns, which
is distinguised by its pseudoparenchymatous layer that
breaks apart over time, giving it a rimose aspect, and by its
shortly pedicellate endoperidium, that in the specimen stud-
ied is smaller (less than 0.5 mm tall) than other specimens
reported before (Sunhede, 1989; Calonge, 1998). Dissing
& Lange (1962) reported some specimens from the Congo
without pedicellate endoperidium, in spite of all the other
characteristics are closed to our specimen.

Studied material—Brazil. Minas Gerais: Santa Rita
do Sapucai, Reserva Biolégica Municipal Santa Rita Mitzi
Brandao, 22°15°35.177S 45°43°59.41”W, D.S. Alfredo 184 &
P Lavor (UFRN-Fungos 2325).

Geastrum saccatum Fr. (Fig. 3¢, d)

Basidiomata 6-20 x 17-51 mm, saccate, expanded;
exoperidium with 5-10 revolute rays (Fig. 3c); mycelial
layer not encrusted, with non-hygroscopic rays; endo-
peridium sessile; peristome well delimited; basidiospores

2.5-4.2-6.5 x 2.5-4.2-5.7 pm (Q,, = 1.03), globose to sub-
globose, warty (Fig. 3d).

Distribution.—Although this taxon is widely known in
Brazil: from Rio Grande do Sul (Rick, 1961; Sobestiansky,
2005; Cortez & al., 2008b), Parana (De Meijer, 2006), Sao
Paulo (Sydow & Sydow, 1907; Bononi & al., 1984; Baseia
& al., 2003), Pernambuco (Kimbrough & al., 1994-1995;
Baseia & al., 2003; Trierveiler-Pereira & al., 2011) Rio
Grande do Norte (Leite & Baseia, 2007), Bahia (Trierveiler-
Pereira & al., 2009), Amazonas (Hennings, 1904a; Cabral
& al., 2014b), Para (Leite & al., 2011), Paraiba (Sousa & al.,
2014b), this is the first record from Minas Gerais.

Observations.—This species is characterized by its sac-
cate expanded basidiomata, mycelial layer not encrusted,
non-hygroscopic rays, sessile endoperidium, and well delim-
ited peristome. It is similar to Geastrum lageniforme, G. fim-
briatum, and G. triplex; from the first it differs by its rays
with elongated endings, slender and longitudinal ridges
(Calonge & al., 2005); from G. fimbriatum it differs by its
non-delimited peristome and mycelial layer encrusted with
sediments and organic material (Sunhede, 1989); and from
G. triplex by its reddish coloration of the pseudoparen-
chymatous layer in the fresh specimens, and the formation
of the collar (Ponce de Leon, 1968; Sunhede, 1989; Calonge
& al., 2005). In the examined specimens the dextrinoid reac-
tion was observed only in the hyphae of the fibrous layer
corroborating previous results obtained by Soto & Wright
(2000).

Studied material —Brazil. Minas Gerais: Santa Rita
do Sapucai, Reserva Biol6gica Municipal Santa Rita Mitzi
Branddo, 22°15°35.17”S 45°43’59.41”\W, D.S. Alfredo 23
& P Lavor, 20-11-2012 (UFRN-Fungos 1937); ibidem,
22°12°35.467S 45°43°56.82”W, D.S. Alfredo 32 & P Lavor,
23-11-2012 (UFRN-Fungos 1938); ibiden, 22°15°35.17”S
45°43°59.41”W, D.S. Alfredo 188 & P Lavor, 27-X11-2012
(UFRN-Fungos 2330); ibidem, D.S. Alfredo 200 (UFRN-
Fungos 2331); ibidem, 22°12°35.46”S 45°43°56.82”W, D.S.
Alfredo 204 & P. Lavor, 03-1-2014 (UFRN-Fungos 2333);
thidem, D.S. Alfredo 215 (UFRN-Fungos 2332); tbiden, D.S.
Alfredo 216 (UFRN-Fungos 2334).

Geastrum schweinitzii (Berk. & M.A. Curtis) Zeller
(Fig. 3¢, )

Basidiomata 6-7.5 x 6-11 mm, expanded, gregarious or
caespitose; exoperidium splitting in 5-7 rays, non-hygro-
scopic; endoperidium 2.5-5.5 x 3-6 mm, depressed, globose,
sessile; basidiospores 3-4.3-5 x 3.8-4.2-5 pm (Q,, = 1.16),
globose to subglobose, with columnar warts in SEM (Fig. 3f),
brown in 5% KOH, acyanophilous and non dextrinoid.

Distribution.—This is the first record of this taxon from
Minas Gerais. In Brazil it has been also reported from
Amazonas (Cabral & al., 2014b), Bahia (Trierveiler-Pereira
& al., 2009), Pernambuco (Kimbrough & al., 1994-1995;
Baseia & al., 2003; Leite & Baseia, 2007; Trierveiler-Pereira
& al., 2011), Paraiba and Rio Grande do Norte (Sousa & al.,
2014c), Rio Grande do Sul (Cortez & al., 2008b), and Sao
Paulo (Bononi & al., 1981; Baseia & al., 2003).

Observations.—It is recognized by its lignicolous and
caespitose habit, growing over a yellowish-white subicu-
lum, saccate basidiomata, delimited fibrillose peristome
and sessile endoperidium (Sousa & al., 2014c). Geastrum
hirsutum and G. javanicum also grow on wood (Fig. 3e).
Geastrum birsutum differs by its mycelial layer, with long
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Fig. 3. Geastrum rufescens: a, basidiomata; b, basidiospores. G. saccatum: ¢, basidiomata; d, basidiospores. G. shweintzii: e, basidiomata;
f, basidiospores. G. triplex: g, basidiomata; h, basidiospores. [a, b, D.S. Alfredo 184 (UFRN-Fungos 2325); ¢, d, D.S. Alfredo 32 (UFRN-
Fungos 1938); e, f, D.S. Alfredo 206 (UFRN-Fungos 2317); g, h, D.S. Alfredo 25 (UFRN-Fungos 1941).] Basidiomata’s bar = 10 mm.

hairs (1.5-3 mm), the coloration of the basidiomata, and the
size ornamentation of the basidiospores (2.3-3 pm) (Baseia
& Calonge, 2000); G. javanicum: differs from G. schweinitzii
by its growth development and the coloration of the endo-
peridium, the size of the basidiomata (more than 20 mm
wide in G. javanicum), and the nature of the mycelial layer,
which completely detaches itself in G. javanicum (Ponce de
Leon, 1968; Calonge & al., 2008). G. schweinitzii presented
hyphae of the capillitium cyanophilous, a characteristic not
presented in the related species.

Studied material —Brazil. Minas Gerais: Santa Rita
do Sapucai, Reserva Biolégica Municipal Santa Rita Mitzi
Brandao, 22°1535.17”S 45°43’59.41”W, D.S. Alfredo

20 & P Lavor, 20-11-2012 (UFRN-Fungos 1939); zbiden,
22°12’35.46”S 45°43°56.82"W, D.S. Alfredo 33 & P. Lavor,
23-11-2012 (UFRN-Fungos 1940); zbidens, 22°15°35.17”S
45°43°59.41”W, D.S. Alfredo 195 & P Lavor, 27-X11-2013
(UFRN-Fungos 2318); ibidem, D.S. Alfredo 206, 03-1-2014
(UFRN-Fungos 2317).

Geastrum triplex Jungh. (Fig. 3g, h)

Basidiomata 10 x 25 mm, robust; the exoperidium splits
in 5 rays (Fig. 3g); scaly mycelial layer formed by branched
hyphae and with connection clamps (Soto & Wright, 2000);
pseudoparenchymatous layer forming a collar around the
base of the endoperidium; peristome fibrillose and delim-
ited; basidiospores 3-6 x 3-6 pm (Q, = 1.05), globose,
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apiculated, with columnar warts in SEM (Fig. 3h), brown in
5% KOH, acyanophilous and non dextrinoid.
Distribution.—This is the first record from Minas Gerais.
In Brazil it has been previously reported from Amazonas
(Cabral & al., 2014 b), Ceara (Sousa & al., 2014a, 2014c),
Paraiba (Sousa & al., 2014c), Rio Grande do Norte (Leite
& Baseia, 2007), Pernambuco (Drechsler-Santos & al.
2008; Trierveiler-Pereira & al., 2011), Rio Grande do Sul
(Rick, 1961), Parand (De Meijer, 2006), Santa Catarina
(Sobestiansky, 2005), and Sao Paulo (Baseia & al., 2003).
Observations.—It is easily recognizable by its robust
basidiomata, pseudoparenchymatous layer forming a collar
around the base of the endoperidium, fibrillose and delim-
ited peristome, and scaly mycelial layer formed by branched
hyphae and with connection clamps (Soto & Wright, 2000).
According to Sunhede (1989), this species is related to
G. lageniforme and G. saccatum, such that the first species
differentiates itself by its rays with slender endings, and the

second one by the smaller basidiomata. Both species lack
the collar in the pseudoparenchymatous layer (Reid, 1977;
Pegler & al. 1995). In the specimens studied, the hyphae of
the mycelial and fibrous layer are cyanophilous and dextri-
noid, corroborating the results obtained by Soto & Wright
(2000).

Studied material—Brazil. Minas Gerais: Santa Rita
do Sapucai, Reserva Biolégica Municipal Santa Rita Mitzi
Brandao, 22°15°35.17”S 45°43’59.41"W, D.S. Alfredo
25 & P Lavor, 20-11-2012 (UFRN-Fungos 1941); zbiden,
22°12’35.46”S 45°43°56.82”W, D.S. Alfredo 210 & P. Lavor,
03-1-2014 (UFRN-Fungos 2338).

Puftballs from Minas Gerais
Bovista cunninghamii Kreisel (Fig. 4a, b)

Fruiting body 105 x 9 mm, epigeous, subglobose
(Fig. 4a); exoperidium composed of minute spines, falling

Fig. 4. Bovista cunninghamii: a, basidiomata; b, basidiospores. Lycoperdon lambinonii: ¢, basidiomata; d, basidiospores. Morganella
fuliginea: e, basidiomata; f, basidiospores. [a, b, D.S. Alfredo 194 (UFRN-Fungos 2336); ¢, d, D.S. Alfredo 198 (UFRN-Fungos 2335); e, f, D.S.

Alfredo 199 (UFRN-Fungos 2373).] Basidiomata’s bar = 10 mm.
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off at maturity, encrusted, yellowish (N,,Y;, M,,); sphaero-
cysts 15-47x11.5-20 pm, globose, subglobose to pyriform,
hyaline in 5% KOH, weakly reaction in Melzer; endoperid-
ium papery, smooth, grayish brown (N,,Y3,M,), dehiscing
by an apical plane pore formed by hyphae branched, without
septa, 2.5-13 pm, yellowish in 5% KOH and non dextrinoid,;
subgleba up to 0.5 mm high — according with Calonge &
Syvokon (2008) up to 1 mm thick —, reduced, with com-
pacted cells, concolorous with gleba; gleba powdery, brown
(NgoY¢oMs0); eucapillitium 2.5-4.5 pum, intermediate type,
smooth, without septa, yellowish brown in 5% KOH, non
dextrinoid and non cyanophilous; paracapillitium absent;
basidiospores 4-4.6-5 ym diam. (Q,, = 1.02), globose, asper-
ulate [A] (Fig. 4b), hyaline in 5% KOH, acyanophilous with
a weakly reaction in Melzer.

Distribution.—Bovista cunnighamii is considered by
Calonge & Zamora (2000) to be a species of uncommon
occurrence, such that this is the first record from Brazil.

Studied material —Brazil. Minas Gerais: Santa Rita
do Sapucai, Reserva Biolégica Municipal Santa Rita Mitzi
Brandao, 22°15’35.177S 45°43°59.41”W, D.S. Alfredo 194 &
P Lavor, 27-X11-2013 (UFRN-Fungos 2336).

Lycoperdon lambinonii Demoulin (Fig. 4c, d)

Basidiome 12-29 x 19-25 mm, pyriform to turbinate
with rhizomorphs; exoperidium composed of minute
and caducous spines, becoming furfuraceous at maturity,
not encrusted, cream (Ny,Y,My,) to brown (N¢Ys50M,0);
sphaerocysts 10.5-32.5 x 10-28 pm, globose to subglo-
bose, hyaline in 5% KOH, Melz+ (Fig. 4¢); endoperidium
papery, smooth, gray (Ns5,Y,0My,), dehiscing by an api-
cal plane rupture, hyphae not branched, without septa,
4-6 pm diam., hyaline in 5% KOH, dextrinoid; subgleba
14-16 mm long, well development, cellular, yellowish
(N19Y2My,), becoming gray (Ns5oY,0M;o) with age; dia-
phragm inconspicuous; pseudocolumella absent; gleba
powdery graynish brown (N;Y,M,y); basidiospores
4-4.3-55 x 4-4.5-5 pm (Q,, = 1.03), subglobose, verrucose
(B-C), yellowish brown in 5% KOH, non dextrinoid non
cyanophilous; eucapillitium 3.7-8.4 pm diam., smooth,
pore present, yellowish brown in 5% KOH, Cb-, Melz-;
paracapillitium 3.5-6 pm diam., septate, branched, with
amorphous and hyaline incrustation, 5% KOH, Cb+,
Melz-; rhizomorphs composed of 2 types of hyphae: thin-
ner and outer (vessel-like) 2.5-4.5 ym diam., septate, with
clamps, hyaline in 5% KOH, Melz+; and thicker and inner
8-15.5 pm diam., hyaline in 5% KOH, weakly reaction in
Melzer’s reagent.

Distribution.—This is the first record of this species from
Brazil.

Observations.—The specimen found was in an advanced
stage of maturity and the exoperidium had almost com-
pletely fallen off, exposing the furfuraceous endoperid-
ium, characteristics which were previously described
by Demoulin (1972) and Knudsen & Vesterholt (2012).
Lycoperdon lambinonii differs from L. molle and L. umbri-
num by its capillitium with, occasionally, small pores and
without septa, and smaller basidiospores (Demoulin, 1972;
Calonge & Demoulin, 1975; Martin, 1988). Dominguez
de Toledo (1989) describes the presence of the paracapil-
litium, in addition to the size of the basidiospores that are in

accordance with the characteristics of the specimen studied
here (Fig. 4d).

Studied material—Brazil. Minas Gerais: Santa Rita
do Sapucai, Reserva Biolégica Municipal Santa Rita Mitzi
Brandao, 22°1535.177S 45°43°59.41”W, , D.S. Alfredo 198
& P. Lavor, 27-X11-2013 (UFRN-Fungos 2335).

Morganella fuliginea (Berk. & M.A. Curtis) Kreisel &

Dring (Lycoperdon fuligineum Berk. & M.A. Curtis,

basién.; Fig. 4e, f)

Basidiomata up to 30 mm; exoperidium persistent, with
a chain of regular hyphae and a reduced sterile base smaller
than 5 mm, compact, globose; basidiospores 4.9-5.6-6.5 x
4.7-5.7-6 pm, globose to subglobose, strongly verrucose [D]
(Fig. 4e, f), brown in 5% KOH, acyanophilous, non dextri-
noid, with pedicels 1.8-7.5 pm.

Distribution.—It is the first record from the Atlantic
rainforest in the State of Minas Gerais; it is known also
from Amazonas (Cabral & al., 2014 b), Ceara (Rodrigues
& al., 2014), Pernambuco (Trierveiler-Pereira & al., 2010),
Rio Grande do Sul (Rick, 1961), as Lycoperdon fuligineum,
Rondénia (Capelari & Maziero, 1988), and Sao Paulo
(Bononi & al.,1981).

Observations.—It is similar to M. nuda, but this spe-
cies has not a persistent exoperidium when mature, and
basidiospores have larger pedicels —3.5-13 pm— (Alfredo
& Baseia, 2014). Morganella albostipitata distinguishes
itself from M. fuliginea by its conspicuous pseudostipe
—4 mm long— and the arrangement of the exoperidium’s
hyphal strands (Alfredo & al., 2012). Studies of the rhizo-
morphs in Morganella are still recent and scarce. Agerer
(2002) described the structures of the rhizomorphs of
Lycoperdaceae and reported them as agaric in form, such
that the structures found here resemble the descriptions
given by Agerer, including the crystals in the forms of
needles.

Studied material —Brazil. Minas Gerais: Santa Rita
do Sapucai, Reserva Biolégica Municipal Santa Rita Mitzi
Brandao, 22°15°35.177S 45°43°59.41”W, D.S. Alfredo 199 &
P Lavor, 27-X11-2013 (UFRN-Fungos 2373).
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