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Sixteen species of gasteromycetes were identified in 50-year old collections from Cuba, including
five species new to this island. The species Calvatia cyathiformis, Clathrus columnatus, Clathrus
crispus, Cyathus limbatus, Diplocystis wrightii, Rhizopogon sp., Scleroderma tenerum and
Tulostoma floridanum had already been reported from Cuba, whereas Disciseda hyalothrix and
Lycogalopsis solmsit represent new records for this country. Six species belong to the genus
Geastrum, of which G. pectinatum agg., G. schweinitzii agg. and G. velutinum agg. were already
known from Cuba, but three species, G. corollinum, G. kotlabae and G. trichiferum, are new to the
Cuban mycobiota. Each species is provided with a brief description followed by taxonomic notes,
and distribution.
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Kotlaba F,, Zehnalek P. (2018): Sestnact btichatek sbiranych pted 50 lety na Kubé.
— Czech Mycol. 70(2): 185-209.

Celkové 16 druht biichatek bylo ur¢eno z 50 let starych sbért z Kuby; z toho pét druhti je novych
pro tento ostrov. Calvatia cyathiformis, Clathrus columnatus, Clathrus crispus, Cyathus limba-
tus, Diplocystis wrightii, Rhizopogon sp., Scleroderma tenerum a Tulostoma floridanum jiz byly
z Kuby dolozZeny, kdeZto Disciseda hyalothrix a Lycogalopsis solmsii predstavuji prvonalezy pro
tento stat. Nejvétsim poctem druhi je zastoupen rod Geastrum, konkrétné G. pectinatum agg.,
G. schweinitzii agg. a G. velutinum agg., které jsou jiz z Kuby znamé, avsak G. corollinum, G. kotlabae
a G. trichiferum jsou pro Kubu nové. Stru¢na charakteristika kazdého druhu je doplnéna o poznam-

ky k jeho souc¢asnému taxonomickému pojeti a rozsireni.

INTRODUCTION

In the herbarium of the Mycological Department of the National Museum in
Prague (PRM) besides many other fungal collections some gasteroid fungi from
Cuba are kept. They were collected mostly by the first author (often together
with the Cuban J. Ramén Cuevas) and a few specimens by Czech botanists
(E. Hadag, V. Samek) during a field survey in Cuba half a century ago (Kotlaba
from 19 Nov 1966 to 19 Apr 1967).
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In PRM many still unidentified collections of different groups of macromyce-
tes from the Cuban territory are deposited, especially of the family Corticiaceae
s.l. and pyrenomycetes, which would deserve identification. FrantiSek Kotlaba
studied in the first place polypores of Cuba, so that he collected other fungi — in-
cluding gasteromycetes — only occasionally. In total seven contributions to the
mycobiota of Cuba were subsequently published in the years 1983 to 2013
[Kotlaba 1983 (in Czech), Kotlaba et al. 1984, Vampola et al. 1994, Pouzar 2003,
Kotlaba & Pouzar 2003, 2008, 2013]. Of course, the list of gasteromycetes from
Cuba is not complete, as the first author of this paper was not able to find a large
number of species growing there.

This last contribution to the mycobiota of Cuba involves the gasteroid genera
Calvatia, Clathrus, Cyathus, Diplocystis, Disciseda, Geastrum, Lycogalopsis,
Rhizopogon, Scleroderma and Tulostoma. Each of these genera is represented
by only one species, except for Clathrus represented by two and Geastrum by
six species. One of the discussed species, Diplocystis wrightii, was originally
described from Cuba. Fig. 2b probably represents Geastrum fimbriatum, but
there are no herbarium specimens available, therefore this photo is the only evi-
dence. This species was first published (represented by a single fruitbody) from
Cuba by Ponce de Leoén (1946) but without necessary details about this collec-
tion: “... un ejemplar de esta especie, que fué colectado por la Dra. Margarita
Dumois en las Escaleras de Jaruco ...” [Jaruco SE of La Habana, Prov.
Mayabeque]. Thus, according to the current knowledge, this species seems to be
very rare in Cuba. A considerable number (5) of gasteroid fungi was collected at
only one locality, Playa de Bailen SW of Pinar del Rio.

The first author (F. Kotlaba, ¥1927) has compiled this paper together with the
other author (P. Zehnalek, ¥1992), who studies among others the genus Geastrum
in Panama.

MATERIAL AND METHODS

The gasteroid fungi were collected randomly at various localities on the terri-
tory of Cuba, most of them in the western part of the island, and then studied in
the laboratory. Some of them have been sent to specialists for identification. In
2017-2018 the material was revised and studied microscopically in Prague using
light microscopes (Olympus CX31, Leica ICC50 W) with oil immersion, observed
under a magnification of 1000x, mounted in Melzer’s reagent or 3% KOH. Photos
of microscopic structures were taken with a Leica ICC50 W digital camera. The
macroscopic photos of Cuban landscapes (Fig. 1) were taken by the first author
(Praktisix ITA), the photos of dry material were taken by the second author
(Canon EOS 500D).
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Fig. 1. Photos of Cuban landscapes acquired during the field survey: a — landscape with the palm
Roystonea regia, Prov. Matanzas, 16 Apr 1967; b —village of La Melba above the river Jaguani valley in
Cuchillas de Toa NP, Prov. Oriente (presently Prov. Guantanamo), 15 Mar 1967; ¢ — river Jaguani val-
ley in Cuchillas de Toa NP, 15 Mar 1967; d — Jaguani river in Cuchillas de Toa NP, Mr V. Samek in fore-
ground, 15 Mar 1967. Photos F. Kotlaba.

The localities of the collected species are arranged from west to east. The
names of Cuban districts (provinces), abbreviated to Prov., are given in the cur-
rent sense (the former names of provinces are in brackets). The names of the au-
thors of this paper are abbreviated F.K. and P.Z., respectively.
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Fig. 2. Original photos of two gasteromycetes from Cuba in situ: a — Clathrus crispus, probably La
Habana, spring 1967?, photographer unknown; b — Geastrum cf. fimbriatum, in garden of Hotel Los
Jasmines, Viniales, Prov. Pinar del Rio, May 1967, photo J. Krecek.

RESULTS AND DISCUSSION

This part includes morphological descriptions, information on ecology and
known distribution as well as taxonomical notes. It should be noted that morpho-
logical characters refer only to dry material which was available, so that fresh
material may exhibit some differences. Concerning the distribution of the treated
species we cite mostly original papers where possible. In the species complexes
discussed below (Geastrum pectinatum agg., G. schweinitzii agg., G. velutinum
agg.) we state the distribution of the whole complex.

Calvatia cyathiformis (Bosc) Morgan 1890 Fig. 3

= Lycoperdon cyathiforme Bosc 1811
= Lycoperdon fucatum Lév. 1844
= Hippoperdon pila Lév. 1844

Brief description. Fruitbodies small to medium-sized, club-shaped, 85 mm
in the widest upper part, 37 mm in the basal part. Peridium grey to dark brown,
smooth. Gleba brown or brown violaceous. Subgleba cellular. Spores globose,
pale brown, roughly warty to spiny, 5.5-7 pm diam. (incl. ornamentation).

Description based on two collections each containing one sectioned
fruitbody.

Material studied

Central Cuba. Prov. Villa Clara (former part of Las Villas), sabana near Manacas NW of Santa

Clara, in grass on sandy loamy soil, 10 Feb 1967, leg. FK. & L. Kotlabova, det. FK. as Calvatia
lilacina, rev. F.X. & PZ., 6-27 Nov 2017 (PRM 871147); ibid., det. H. Kreisel (PRM 874203).
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Notes. Macroscopically Calvatia fragilis and C. cyathiformis are very simi-
lar in the violet tinge of peridium and gleba. Some authors consider Calvatia
fragilis (= C. lilacina) a synonym of Calvatia cyathiformis, but there is a distin-
guishing character in the subgleba structure, C. fragilis having a compact
subgleba and C. cyathiformis a cellular subgleba (Kreisel 1994). Nevertheless
the concept of both species does not yet seem to be solved definitively.

Distribution. This species was described by Bosc (1811) as Lycoperdon
cyathiforme from North America (Carolina). The first record for Cuba was pro-
vided by Hernandez et al. (2008). It has a worldwide distribution including the USA
and Canada (Coker & Couch 1928), Central America (Laferriére & Gilbertson 1992,
Calonge et al. 2005), South America (Baseia 2003), Africa (Kreisel 2001), Asia
(Gogoi & Vipin 2015), and Europe (France, introduced?; Kreisel 2001).

Clathrus columnatus Bosc 1811

Laternea columnata (Bosc) Nees 1858 — Linderia columnata (Bosc) G. Cunn. 1931 —
Colonnaria columnata (Bosc) E. Fisch. 1933 — Linderiella columnata (Bosc) G. Cunn. 1942
Clathrus colonnarius Léman 1817

Clathrus brasiliensis E. Fisch. 1886 — Laternea brasiliensis (E. Fisch.) Long & Stouffer 1948
Clathrus trilobatus Cobb 1906

Brief description. Fruitbody small-sized, 44 mm high, composed of four
orange cellular columns connected in the upper part and encrusted by fine sand
on the whole surface. Basal part of fruitbody covered by whitish volva with white
rhizomorphs at the base. Gleba greenish, located under the connection of the
columns. Spores narrowly elliptic to cylindrical, thin-walled, smooth, hyaline,
3-4 pm long and 1.5-2 pm wide.

Description based on one collection containing one mature disintegrated
fruitbody.

Material studied

W Cub a. Prov. Pinar del Rio, S of campus of the Academy of Sciences, Sandino near Guane, on
the ground, 12 Jan 1968, leg. E. Hada¢, det. PZ. & FK., 21 May 2018 (PRM 877416).

Notes. This terricolous species, remarkable by its orange colour, is distrib-
uted in warm and tropical regions. The morphological variability of this fungus has
led to a relatively rich synonymy, including generic names. In our material we ob-
served somewhat smaller spores than is usually stated (e.g. Magnago et al. 2013).

Distribution. This species was described from the USA (Carolina) by Bosc
(1811). In the Caribbean region it is known from Puerto Rico (Lloyd 1909), To-
bago (Reid 1977), the USA (Lloyd 1906, Coker & Couch 1928). Its distribution
also covers Central America (Dring 1980), South America (Moller 1895), central
Africa (Dissing & Lange 1962, Kreisel 2001), New Zealand (Cunningham 1944),
and Hawaii (Lloyd 1909, Hemmes & Desjardin 2009).
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Clathrus crispus Turpin 1820 Figs. 2a, 4

= Clathrella crispa (Turpin) E. Fisch. 1886
= Clathrus crispus var. obovatus Berk. 1842
= Clathrus americanus Lloyd 1909

= Clathrus pseudocrispus Lloyd 1909

Brief description. Fruitbodies medium-sized, 38—62 mm wide, 60—73 mm
high. Receptaculum globose to ovoid, grid-shaped, pale brown to orange. The
olive-green gleba covers the surface of the receptaculum irregularly. Whitish,
thin and smooth volva at the base. Spores narrowly elliptic to cylindrical, smooth,
colourless, 1-3 pm long and 1.5-2 pm wide.

Description based on two collections containing three mature fruitbodies in
total.

Material studied

W Cuba. Prov. La Habana, Marianao, on semihumous soil near a road in the town, 16 Feb 1967,
leg. & det. FK. as Clathrus americanus, rev. FX. & PZ., 7-14 Dec 2017 (PRM 877430).— E Cub a. Prov.
Camagiiey, town of Camagiiey, on grassy soil in park called Casino deportivo, 10 Apr 1967, leg. FK. &
J. Ramoén Cuevas, det. F.K. as Clathrus americanus?, rev. FK. & PZ., 7-14 Dec 2017 (PRM 871133).

Notes. The nomenclatural status of this species is problemless. A frequently
used name in the literature is Clathrus americanus, but the priority name (cor-
rect name) is C. crispus. The wrinkled edge of particular meshes (Fig. 4) repre-
sents a character distinguishing this species from the north temperate species
C. ruber.

Distribution. Species with a Neotropical distribution, rather common in
the Caribbean region including Cuba (Berkeley & Curtis 1869, Lloyd 1909, Dennis
1953, Dring 1980). It is also known from the USA, Mexico (Dring 1980) and South
America (Berkeley 1842, Dominguez de Toledo 1995, Cheype 2010).

Cyathus limbatus Tul. & C. Tul. 1844

= Cyathodes limbatum (Tul. & C. Tul.) Kuntze 1891
Nidularia striata var. pusilla Berk. 1839

Brief description. Fruitbodies small-sized, cup-shaped, 8-11 mm high
and 5-6 mm wide (in upper part). Outer surface of exoperidium brown to black
(older fruitbodies), markedly hirsute. Inner surface grey brown, sulcate. Upper
part of peridium tends to close during drying. Peridioles double-layered, lenticu-
lar, wrinkled, greyish black, 2.2-2.7 mm diam. Spores not observed.

Description based on one collection containing 11 opened as well as unopened
fruitbodies.

Material studied

E Cuba. Prov. Guantanamo (former part of Oriente), Cuchillas de Toa NP, in Jaguani river valley

between La Melba and Los Lirios near Baracoa, on rotten twigs of frondose trees, 16 Mar 1967, leg.
FK., det. V. Demoulin, 17 Mar 1969 (PRM 871137).
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Notes. Surprisingly, although this bird’s nest fungus species was described
in 1844, just one synonym exists in literature, Cyathodes limbatum. This species
is problemless taxonomically as well as from a nomenclatorical point of view.
Cyathus limbatus is remarkable by the double-layered cortex of the peridioles
and size of the spores measuring about 20 x 11 pm. A similar species is Cyathus
poeppigii, which can be distinguished by its up to 40 pym long spores.

Distribution. This species was described from Guyana and Surinam
(Tulasne & Tulasne 1844). For Cuba it was reported by Berkeley & Curtis (1869).
Other records are from Central America (Calonge et al. 2005, Gube &
Piepenbring 2009), South America (Berkeley & Cooke 1876, Dennis 1960,
Trierveiler-Pereira & Baseia 2011), west and central Africa, Mauritius (Bottomley
1948, Kreisel 2001), Asia, the Pacific Islands, and Hawaii (Brodie 1975).

Diplocystis wrightii Berk. & M.A. Curtis 1869 Fig. 5

Brief description. Fruitbodies small-sized, 3-7 mm wide, clustered in large
groups and immersed in a tough brown stroma. Exoperidium cup-shaped, rigid,
rusty brown or black-brown in old fruitbodies. Endoperidium covered by rem-
nants of substrate in closed fruitbodies. On opened fruitbodies remnants of the
strongly tomentose to fibrous greyish endoperidium are observable. Spores globose,
pale brown, finely verrucose to spiny, 5.5-8 pm diam. (incl. ornamentation).

Description based on one collection containing three fragments of stroma
containing about 70 fruitbodies.

Material studied

W Cub a. Prov. Pinar del Rio, Sierra de Cajalbana Mts. near La Mulata, on serpentinic soil, 4 Apr
1967, leg. & det. FK. (PRM 874191).

Notes. Unmistakable species without taxonomic or nomenclatural compli-
cations. It represents a unique case in mycology because it does not have a single
synonym! Diplocystis wrightii is remarkable by its numerous groups of cup-
shaped fruitbodies growing tightly in a firm stroma (Fig. 5). The phylogenetic po-
sition of this species in suborder Sclerodermatinae (Boletales) was proposed by
Louzan et al. (2007).

Distribution. This species was described from Cuba by Berkeley & Curtis
(1869) and then reported by Kreisel (1974) from seven localities, including
Cajalbana in 1970, where it was found by the first author three years earlier (see
above). Its further distribution is mostly restricted to the Caribbean region:
Puerto Rico (Louzan et al. 2007), the Bahamas and Guadeloupe (Coker & Couch
1928), and Mexico (Herrera 1972).
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Disciseda hyalothrix (Cooke & Massee) Holl6s 1902

= Bowista hyalothrixz Cooke & Massee 1888 — Catastoma hyalothrix (Cooke & Massee) Lloyd 1905
= Disciseda pedicellata (Morgan) Hollés 1902

Brief description. Fruitbodies rather small-sized, globose or slightly flat-
tened, 10-20 mm diam. Exoperidium ephemeral, in mature fruitbodies forming
a disc or a cup at the top, strongly encrusted with sand. Endoperidium grey to
brown, smooth, finely tomentose. Peristome not observed. Spores globose, pale
brown, warty to spiny, 8-10 pm diam. (incl. ornamentation), sometimes with
pedicels of usually up to 5 pm long (rarely longer).

Description based on one collection containing two mature fruitbodies.

Material studied

W Cub a. Prov. Pinar del Rio, Playa de Bailen SW of Pinar del Rio, on sandy pasture, 29 Nov 1966,
leg. FK. & J. Ramoén Cuevas, det. FK. & P.Z., Nov 2017 (PRM 877420).

Notes. Moreno et al. (2003) studied the type material of Disciseda pedi-
cellata and D. hyalothrix with the conclusion that these species are conspecific
and that the correct name is D. hyalothrix. A distinguishing feature of this gastero-
mycete is the presence of pedicellate spores. In D. pedicellata the pedicels are re-
ported to be somewhat longer than in D. hyalothrix. Accepting the conclusions of
Moreno et al. (2003), there is only one species with a variable length of pedicels.

Distribution. This is the first record of Disciseda hyalothrix for Cuba. It
was described from Australia as Bovista hyalothrixz (Cooke 1888). It is also re-
ported from the USA (Coker & Couch 1928), Mexico (Laferriere & Gilbertson
1992, Moreno et al. 2007), South America (Spegazzini 1912, da Silva & Baseia
2014), Europe (Jeppson et al. 2011) and southern Africa (Bottomley 1948).

Geastrum corollinum (Batsch) Holl6s 1903 (as Geaster) Fig. 6

Lycoperdon corollinum Batsch 1783

Geastrum recolligens (Woodw.) Desv. 1809 (as Geaster)
Geastrum mammosum Chev. 1836 (as Geaster)
Geastrum lugubre Kalchbr. 1881 (as Geaster)
Geastrum argenteum Cooke 1889 (as Geaster)

Brief description. Unexpanded fruitbodies onion-shaped with umbo. Ex-
panded fruitbodies small to medium-sized. Exoperidium strongly hygroscopic,
splitting into 9-14 rays. Mycelial layer smooth, greyish white, sometimes en-
crusted with soil debris. Pseudoparenchymatic layer dark brown. Endoperidial
body sessile. Endoperidium glabrous, brown to dark brown. Peristome fibrous,
delimited indistinctly. Spores globose, pale brown, verrucose, 6—7 pm diam. (incl.
ornamentation).

Description based on two collections containing 67 and 55 fruitbodies, re-
spectively.
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Material studied

W Cub a. Prov. Pinar del Rio, Playa de Bailen SW of Pinar del Rio, on sandy pasture, 29 Nov 1966,
leg. FK. & J. Ramoén Cuevas, det. FK,, rev. FK. & PZ., 6-27 Oct 2017 (PRM 874181a); ibid., det. PZ. &
FK., 6-27 Oct 2017 (PRM 877426).

Notes. Strongly hygroscopic (Fig. 6) species occurring in warm and xeric
habitats. The taxonomy and nomenclature of this species is relatively clear. The
synonym G. recolligens (e.g. Palmer 1957, Stanék 1958, Smith & Ponce de Leén
1982) and also G. mammosum (Lloyd 1902) have been used by many authors as
the correct name for many decades. Zamora et al. (2014) established the new sec-
tion Corollina based on molecular data.

Distribution. These collections represent the first records of Geastrum
corollinum for Cuba. It is also known from the USA and Mexico (Esqueda et al.
2003, Bates 2004), South America (Kuhar et al. 2012), Europe (Stanék 1958,
Sunhede 1989, Kreisel 2001, Legon & Henrici 2005), central and southern Africa
(Bottomley 1948, Kreisel 2001), Asia (Dorfelt 2005, Kasuya et al. 2011), and Ha-
waii (Gilbertson et al. 2011).

Geastrum kotlabae V.J. Stanék 1958

Brief description. Unexpanded fruitbodies not observed. Expanded fruit-
bodies small to medium-sized. Exoperidium hygroscopic, splitting into 7-9 rays.
Mycelial layer whitish, encrusted with soil debris. Pseudoparenchymatic layer
brown to dark brown. Endoperidial body sessile, endoperidium glabrous, whitish or
creamy to grey brown. Peristome sulcate, not or indistinctly delimited. Spores glo-
bose, verrucose or spiny, beige to pale brown, 5-6 pm diam. (incl. ornamentation).

Description based on two collections containing a total of five expanded
fruitbodies.

Material studied

W Cub a. Prov. Pinar del Rio, Playa de Bailen SW of Pinar del Rio, on sandy pasture with sparse

vegetation, 29 Nov 1966, leg. F K. & J. Ramén Cuevas, det. FK. as Geastrum floriforme, rev. FK. &
PZ., 10 Sep 2018 (PRM 877422).

Notes. Another strongly hygroscopic earthstar occurring in warm and xeric
habitats. Taxonomically as well as nomenclaturally a rather clear species. This is
the most important discovery, as it is not only the first for Cuba but also for the
Caribbean region and South America. Zamora et al. (2014) placed G. kotlabae
(based on molecular data) in section Campestria. It is interesting to mention that
the species G. kotlabae and G. pouzarii, both named in honour of the long collab-
orating Czech mycologists F. Kotlaba and Z. Pouzar, are sister species (Zamora et
al. 2014). We thank the reviewer very much for contributing to the correct identi-
fication of this species. It is also interesting that this species was collected in Cuba
already nine years after its description, but not recognized until 50 years later.
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Distribution. This earthstar is reported from Cuba for the first time. Its
distribution is known to cover Mexico (Esqueda et al. 2003), Europe (Stanék
1958, Sunhede 1989, Kreisel 2001), western and eastern Asia (Kreisel 2001,
Kasuya et al. 2012).

Geastrum pectinatum Pers. 1801, agg. Fig. 7

= Geastrum calyculatum Fuckel 1870 (as Geaster calyculatus)

Brief description. Unexpanded fruitbodies not observed. Mature fruit-
bodies medium-sized. Exoperidium non-hygroscopic, splitting into 5 rays. Mycelial
layer encrusted with soil debris, fibrous layer pale beige covered by remnants of
a blackish brown pseudoparenchymatic layer. Endoperidium connected by
along neck, glabrous, grey brown. Peristome sulcate, distinctly delimited, lighter
than the rest of the endoperidium. Spores globose, roughly verrucose, pale
brown, 5.2—7 pm diam. (incl. ornamentation).

Description based on one collection containing one expanded fruitbody.

Material studied

W Cuba. Prov. La Habana, El Salado close to Habana, on dry soil under shrubs (Fugenia

buxifolia, Comocladia dentata, Zanthoxylon fagara, etc.), 5 Mar 1967, leg. & det. F.K. as Geastrum
nanum?, rev. FK. & PZ., 10 Sep 2018 (PRM 877425).

Notes. This species is macroscopically remarkable by its long and smooth
neck, sulcate peristome and microscopically by the roughly verrucose spores.
Geastrum pectinatum occurs mostly in coniferous and mixed stands but it is
also known from deciduous stands (see Sunhede 1989). Our collection (PRM
877425) represents a fruitbody of smaller size than usually stated. Zamora et al.
(2015) described and brought back several species into the G. pectinatum com-
plex (G. meridionale, G. pectinatum s. str., G. plicatum, and G. tenuipes). We
thank the reviewer who has contributed essentially to the correct identification
of the G. pectinatum specimen.

Distribution. Species described from Europe (Persoon 1801) with
a worldwide distribution. This earthstar was reported for Cuba by Coker &
Couch (1928) for the first time, but as G. schmidelii. This misinterpretation was
corrected by Dennis (1953). It seems to be rather rare on the Cuban territory. It is
also known from Central America and the USA (Coker & Couch 1928, Calonge et
al. 2005), South America (Trierveiler-Pereira & Baseia 2009), Europe (Stanék
1958, Sunhede 1989, Kreisel 2001), southern Africa (Kreisel 2001), and Asia
(Kasuya et al. 2012).

Geastrum schweinitzii (Berk. & M.A. Curtis) Zeller 1948, agg.

Coilomyces schweinitzit Berk. & M.A. Curtis 1853
Geastrum mirabile Mont. 1855 (as Geaster)
Geastrum lignicola Berk. 1881 (as Geaster)
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Brief description. Unexpanded fruitbodies not observed. Mature fruit-
bodies small-sized. Exoperidium non-hygroscopic. Mycelial layer beige, encrusted
with debris. Pseudoparenchymatic layer whitish or beige to dark brown.
Endoperidial body sessile. Endoperidium smooth, grey to grey-brown. Peristome
fibrous, indistinctly delimited. Spores globose, shortly and densely verrucose,
pale brown, 4-4.5 pm diam. (incl. ornamentation).

Description based on one collection containing three damaged fruitbodies.

Material studied

W Cuba. Prov. La Habana, near El Salado SW of Habana, on dry soil under shrubs (Eugenia

buxifolia, Comiocladia dentata, Cocoloba uvifera, etc.), 5 Mar 1967, leg. & det. F.K. as Geastrum
mirabile, rev. PZ. & FK., 16-30 Oct 2017 (PRM 877427).

Notes. Berkeley & Curtis (1853) formerly described this species in a new
monotypic genus, Coilomyces. Zeller (1948) revised type material of Coilomyces
schweinitzii and transferred it to the genus Geastrum. From the group of
Geastrum species growing on rotten wood, G. schweinitzii s.l. is the most com-
mon. It is distinct by growing on a large white subiculum covering the substrate,
which usually carries a lot of small fruitbodies. According to the current knowl-
edge, G. schweinitzii represents a complex of several phylogenetic lineages, all
of them belonging to subsection Epigaea together with G. trichiferum in the sec-
tion Myceliostroma (Zamora et al. 2014). Resolving this complex demands a com-
prehensive approach combining molecular data and sampling in all regions
where it has been recorded. Therefore some of the synonyms might be used as
correct names for species possibly separated from this complex (similarly as in
G. triplex; Zamora et al. 2014).

Distribution. Species described from Surinam by Berkeley & Curtis (1853)
with pantropical distribution. For Cuba it was reported by Coker & Couch (1928).
Its further distribution is known to cover North America (Coker & Couch 1928),
Central America (Garner 1956, Calonge et al. 2005), South America (Trierveiler-
Pereira et al. 2011), western, central and southern Africa (Bottomley 1948,
Dissing & Lange 1962, Kreisel 2001), Asia (Gogoi & Vipin 2015), and Australia
(Cunningham 1944).

Geastrum trichiferum (Lloyd) Lloyd 1907 (as Geaster)
= Geastrum hirsutum Baseia & Calonge 2006

Brief description. Fruitbodies small-sized. Unexpanded fruitbodies globose
with distinct whitish or beige, richly branched rhizomorphs. Exoperidium non-
hygroscopic, splitting into 5-8 rays. Mycelial layer hairy, beige or pale brown. In
the older fruitbodies the hairs may partly disappear. Pseudoparenchymatic layer
beige-brown. Endoperidial body sessile. Endoperidium smooth, greyish brown.
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Peristome fibrous, indistinctly delimited. Spores globose, shortly and densely
verrucose, pale brown, 4-4.5 pm diam. (incl. ornamentation).

Description based on one collection containing 20 unexpanded and expanded
fruitbodies.

Material studied

W Cuba. Prov. Pinar del Rio, Sierra de Cajalbana Mts. S of La Mulata, on serpentinic soil in

Pineto caribaeae (+ Brya ebenus), 25 Nov 1966, leg. F.K., det. FK. as Geastrum mirabile, rev. PZ. &
FK., 16-30 Oct 2017 (PRM 877428).

Notes. Its growth on a well-developed subiculum is typical for fruitbodies of
this species, similarly to the other species in section Myceliostroma. In the origi-
nal description, ecology or substrate of G. trichiferum was not mentioned (Lloyd
1907). Baseia & Calonge (2006) mentioned its occurrence on decaying wood on
an old termite nest. Nevertheless, this species was also found on the ground, usu-
ally on thick layers of litter (Castiglia et al. 2013, Zehnalek 2017). This corre-
sponds with the treated Cuban collection collected on the ground, reported here.
A similar variability in the choice of substrate was also shown for other species
originally described from wood — e.g. G. rusticum and G. inpaense (Sousa et al.
2014a, Zehnalek 2017). Other species with a strigose exoperidium differ by the
absence of a subiculum and by having larger fruitbodies, such as in G. albo-
nigrum and G. inpaense (Calonge & Mata 2004, Cabral et al. 2014), or by having
smaller fruitbodies and larger basidiospores, such as in G. pusillipilosum (Crous
et al. 2016).

Geastrum trichiferum was an almost forgotten species described by Lloyd
(1907) as a form of G. mirabile (= G. schweinitzii), but distinguished by
a strigose exoperidium. A hundred years later, Baseia & Calonge (2006) de-
scribed G. hirsutum, a lignicolous species with a hairy exoperidium from Brazil.
Trierveiler-Pereira & da Silveira (2012), da Silva et al. (2015) and Zamora & Parra
(2017) treated the tangled nomenclatural status of both species with the conclu-
sion that the name G. hirsutum should be considered as a synonym of G. {richi-
Sferum.

Distribution. Here we report G. trichiferum from Cuba for the first time.
The currently known distribution is restricted to the Neotropics: Jamaica (Coker
& Couch 1928), Central America (Zehnalek 2017), and South America (Rick 1930,
Dennis 1953, Baseia & Calonge 2006, Castiglia et al. 2013).

Geastrum velutinum Morgan 1895 (as Geaster), agg.

Geastrum velutinum var. caespitosum Lloyd 1902 (as Geaster)
Geastrum caespitosum (Lloyd) Lloyd 1920 (as Geaster)

Brief description. Fruitbodies medium-sized with elongated stipe and
mycelium remnants. Unexpanded fruitbodies ovoid with short umbo on the top.
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Exoperidium non-hygroscopic, splitting into 6 rays. Mycelial layer smooth, finely
felted, whitish beige. Pseudoparenchymatic layer grey. Endoperidial body ses-
sile, grey to greyish brown. Peristome fibrous, not delimited. Spores globose,
shortly verrucose, 3—4 pm diam. (incl. ornamentation).

Description based on one collection containing one mature fruitbody and two
unexpanded fruitbodies.

Material studied

W Cub a. Prov. Pinar del Rio, Playa de Bailen SW of Pinar del Rio, on sandy pasture, 29 Nov 1966,
leg. FK. & J. Ramon Cuevas, det. PZ. & F.K., Oct 2017 (PRM 874181Db).

Notes. In contrast to the similar species Geastrum schweinitzii, G. veluti-
num agg. is usually found on litter, only rarely on decaying wood. Geastrum
velutinum agg. belongs to subsection Velutina in section Myceliostroma
(Zamora et al. 2014). It is a taxonomically problematic species, probably repre-
senting a complex of several species (Zamora et al. 2014, Zehnalek 2017). Some
mycologists synonymise this species with G. javanicum, a species with contra-
dictory concepts in the literature (Ponce de Leén 1968, Trierveiler-Pereira et al.
2011, Sousa et al. 2014a). Future taxonomic studies of the entire subsection
Velutina need to be carried out, based on molecular data from comprehensive
samplings.

Distribution. Geastrum velutinum was described from Florida, USA
(Morgan 1895). From the Caribbean area it has been reported repeatedly, includ-
ing Cuba (Coker & Couch 1928, Dennis 1953, Reid 1977). This earthstar is also
known from Central America (Garner 1956, Calonge et al. 2005, Zehnalek 2017),
South America (Rocabado et al. 2007, Leite et al. 2011), west, central and south-
ern Africa (Coker & Couch 1928, Bottomley 1948, Kreisel 2001), south-east Asia
(Léveillé 1846, Kasuya et al. 2012), Australia and Oceania (Cunningham 1944),
and Hawaii (Hemmes & Desjardin 2011).

Note on a Geastrum species described from Cuba

Ponce de Leén (1946) described Geastrum victorinii as a new species from
Moa, Prov. Oriente. Its description was especially based on the white colour of
the fruitbody, which however has no taxonomic value. In accordance with
Kreisel (2001) we consider this name a synonym of G. minimum Schwein. This
earthstar seems to be rather rare in Cuba, whereas e.g. in Mexico it is known
from many localities (Pérez-Silva et al. 1999). Nevertheless G. minimum was
split into several species by Zamora (2014) based on molecular data.
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Lycogalopsis solmsii E. Fisch. 1886 Fig. 8

= Lycoperdon albinum Cooke in Massee 1887

Brief description. Fruitbodies small-sized, 5—15 mm in diam., globose to
slightly flattened, ivory to yellowish white with many richly ramified rhizo-
morphs. Gleba yellowish white. Spores mostly globose, sometimes irregularly
drop-shaped, finely verrucose, pale to hyaline, 3-4 pm diam. (incl. ornamenta-
tion).

Description based on one collection containing about 15 fruitbodies of vari-
able sizes and degree of maturity.

Material studied

E Cuba. Prov. Guantanamo (former part of Oriente), Cuchillas de Toa NP, Arroyo Prieto in the

vicinity of La Melba NW of Baracoa, on decaying twig of broadleaved tree, 15 Mar 1967, leg. F.K., det.
H. Kreisel, 23 Apr 1968, rev. FK. & PZ., 6-27 Nov 2017 (PRM 871153).

Notes. Lycogalopsis solmsii is a lignicolous species growing gregariously
and resembling members of the genus Lycoperdon. The most remarkable feature
of Lycogalopsis solmsii is obviously the white subiculum (sometimes also called
a stroma) covering the substrate (Fig. 8). Several names belonging to unsuffi-
ciently known species (Lycogalopsis dusst, L. subiculosa and L. africana) are
probably synonymous to this species. Demoulin et al. (2013) proposed a phylo-
genetic placement of L. solmsii in the gomphoid-phalloid clade, possibly close to
the orders Phallales and Hysterangiales.

Distribution. This species was described from Java by Fischer (1886).
Concerning the Caribbean area, it is known from several islands (Dennis 1953).
Our herbarium specimen is obviously the first collection for Cuba. Kreisel (1971)
mentioned this species in his key to Cuban gasteromycetes, but without any par-
ticular specimen or locality. The distribution of L. solmsii also includes Central
America (Coker 1930, Garner 1956, Guzman 2004), South America (Dennis 1960,
Dreschler-Santos et al. 2008) and west and central Africa (Kreisel 2001).

Rhizopogon sp. Fig. 9

Brief description. Fruitbodies small or medium-sized, irregularly globose
or tuberous, 8-17 mm wide. Surface indistinctly tomentose, finely warty to smooth,
rusty brown or reddish brown. Peridium single-layered. Gleba pale brown, con-
sisting of irregular and tiny chambers. Spores narrowly elliptic, usually with two
large drops (looking like double-cell spores), smooth, colourless, 6.5-8(9) x 3 pm.

Description based on one collection containing five fruitbodies.

Material studied

E Cuba. Prov. Holguin (former part of Oriente), near Mayari in Sierra de Nipe Mts. on

serpentinic soil in pine forest (Pinus cubensis), 13 Mar 1967, leg. F. K. (PRM 877417); ibid., on lateritic
soil in pine forest (P. cubensis), 16 Oct 1966, leg. Véroslav Samek (PRM 877419).
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Notes. The species of this hypogeous gasteroid fungus genus are difficult to
identify, especially if no fresh material is available. However in the infrageneric
classification, our material seems to belong to section Rhizopogon, subsection
Angustispori, based on the width of the spores (Grubisha et al. 2002). This uniden-
tified species was collected under pines, a common mycorrhizal partner of Rhizo-
pogon. We thank the reviewer for helpful comments to identity of this specimen.

Distribution. The members of this genus have been reported from all con-
tinents. Concerning the distribution of Rhizopogon species in Cuba, see Kreisel
(1971).

Scleroderma tenerum Berk. & M.A. Curtis 1869

= ? Scleroderma nitidum Berk. 1854

Brief description. Fruitbody without stipe, globose, pale brown, small to
medium-sized, 25 mm wide. Surface smooth but cracked. Gleba dark brown with
beige veins. Spores globose, densely spiny (spines 1-1.5 pm long), pale brown to
brown, 10-11 pm diam. (incl. ornamentation).

Description based on one collection containing fragments of one fruitbody.

Material studied

W Cub a. Prov. Pinar del Rio, between the villages La Fé and Cayuco SW of the town of Pinar del

Rio, on sandy soil in oak forest (Quercus sagraeana), 30 Nov 1966, leg. F.K., det. V. Demoulin as
Scleroderma tenerum, 17 Mar 1969 (PRM 871128).

Notes. Terricolous species macroscopically similar to the common species
Scleroderma verrucosum. The name Scleroderma nitidum frequently occurs in
the literature as a synonym of S. tenerum in spite of the fact that S. nitidum was
described from Nepal by Berkeley (1854), whereas S. tenerum from Cuba. There
are possibly different characters between these species. The species S. tenerum
was transferred to the genus Veligaster by Guzman & Tapia (1995), but Louzan et
al. (2007) showed that establishment of the genus Veligaster was doubtful be-
cause of its phylogenetic placement within the genus Scleroderma.

Distribution. The species Scleroderma tenerum was described from Cuba
by Berkeley & Curtis (1869). Its further distribution is limited to the British Virgin
Islands (Guzman et al. 2004), Mexico (Guzman et al. 2013), Costa Rica (Guzman
& Tapia 1995), Brazil (Gurgel et al. 2008, Trierveiler-Pereira & Baseia 2011), the
USA (Lloyd 1906), Japan, and Thailand (Kasuya & Guzman 2007).

Tulostoma floridanum Lloyd 1906 Fig. 10

Brief description. Fruitbodies small-sized. Stipe rusty brown, 11-25 mm
long and 1.1-2.5 mm thick. Upper part of stipe enlarged to a fibrous collar. Spore
sac globose to slightly flattened, 5-10 mm wide. Endoperidium smooth, grey to
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greyish brown, covered by substrate. Peristome not delimited, shortly tubular,
finely scaly. Spores globose, verrucose, yellowish to pale beige, 5.5-6.5 pm diam.
(incl. ornamentation).
Description based on one collection containing 33 mature fruitbodies.
Material studied

W Cuba. Prov. Pinar del Rio, Playa Bailen SW of Pinar del Rio, on sandy pasture, 29 Nov 1966,
leg. FK. & J. Ramon Cuevas, det. J.E. Wright, Oct 1971 (PRM 874201).

Notes. This Tulostoma grows in dry open habitats. A similar species is 7. squa-
mosum, which is distinguished by a membranous to verrucose exoperidium,
leaving circular whitish plates when it falls off (Esqueda et al. 2004) and has
a worldwide distribution. Tulostoma floridanum belongs to taxonomically and
nomenclaturally clear species without a single synonym in the literature.

Distribution. This species with a rather limited distribution is known from
the USA, Mexico, Cuba (Esqueda et al. 2004), and Brazil (da Silva 2013).

CONCLUSIONS

The aim of this study was to contribute to the knowledge of Cuban gasteroid
fungi based on herbarium material collected by the first author 50 years ago and
deposited in the PRM herbarium. We contribute to the diversity of Cuban
macromycetes by reporting three earthstars (Geastrum corollinum, G. kotlabae,
G. trichiferum) as well as Disciseda hyalothrix and Lycogalopsis solmsii, being
new to Cuba. Surprisingly, already 50-year old finds of the mentioned gasteroid
fungi include five new to the Cuban mycobiota. Undoubtedly further exploration
in this group of fungi in Cuba will provide even more new finds.

ACKNOWLEDGEMENTS

We are thankful to Dr. Vincent Demoulin (Liege, Belgium), tProf. Dr. Hanns
Kreisel (Potthagen, Germany) and fJorge E. Wright (Buenos Aires, Argentina) for
identification of some of the treated gasteroid species. We also thank Dr. Zdenék
Pouzar for reading the manuscript and for helpful nomenclatural comments as
well as both reviewers for thorough assessment of our manuscript and for helpful
comments.

204



KOTLABA F., ZEHNALEK P.: SIXTEEN GASTEROMYCETES COLLECTED IN CUBA 50 YEARS AGO

REFERENCES

BASEIA 1.G. (2003): Contribution to the study of the genus Calvatia (Lycoperdaceae) in Brazil. —
Mycotaxon 88: 107-112.

BASEIA I.G., CALONGE ED. (2006): Geastrum hirsutum: a new earthstar fungus with a hairy exo-
peridium. — Mycotaxon 95: 301-304.

BATES S.T. (2004): Arizona members of the Geastraceae & Lycoperdaceae (Basidiomycota, Fungi). —
Master thesis. [depon. in Arizona State University]

BERKELEY M.J. (1842): Notices of some fungi collected by C. Darwin Esq. in South America and the
islands of the Pacific. — Annals and Magazine of Natural History 9: 447-457.

BERKELEY M.J. (1854): Decades of fungi. Decades XLIV-XLVI. Indian fungi. — Hooker’s Journal of Bot-
any and Kew Garden Miscellany 6: 161-174.

BERKELEY M.J., COOKE M.C. (1876): The Fungi of Brazil, including those collected by J.W.H. Trail,
Esq., M.A,, in 1874. — Journal of the Linnean Society 15: 363-398.

BERKELEY M.J., CURTIS M.A. (1853): Exotic fungi from the Schweinitzian Herbarium, principally from
Surinam. — Journal of the Academy of Natural Sciences Philadelphia 2: 277-294.

BERKELEY M.J., CURTIS M.A. (1869): Fungi Cubenses (Hymenomycetes). — Journal of the Linnean So-
ciety 10: 280-392.

BOTTOMLEY A.M. (1948): Gasteromycetes of South Africa. — Bothalia 4: 473-810.

Bosc L. (1811): Mémoire sur quelques espéces de champignons des parties méridionales de I'’Amérique
septentrionale. — Magazin der Gesellschaft Naturforschenden Freunde Berlin 5: 83-89. [in French]

BRODIE H.J. (1975): The bird’s nest fungi. — University of Toronto Press, Toronto.

CABRALT.S., DA SILVA B.D.B., ISHIKAWA N.K., ALFREDO D.S., BRAGA-NETO R., CLEMENT C.R., BASEIA L.G.
(2014): A new species and new records of gasteroid fungi (Basidiomycota) from Central
Amazonia, Brazil. — Phytotaxa 183(4): 239-253.

CALONGE E.D., MATA M. (2004): A new species of Geastrum from Costa Rica and Mexico. — Boletin de
la Sociedad Micolégica de Madrid 28: 331-335.

CALONGE F.D., MATA M., CARRANZA J. (2005): Contribucién al catilogo de los Gasteromycetes
(Basidiomycotina, Fungi) de Costa Rica. — Anales del Jardin Botanico de Madrid 62(1): 23—45. [in
Spanish]

CASTIGLIA V., CINTO 1., PAPINUTTI L. (2013): Geastrum trichiferum and Geastrum setiferum
(Geastrales, Phallomycetidae) new records for Argentina. — Boletin Sociedade Argentina de
Botanica 48(3—4): 377-380.

CHEYPE J.-L. (2010): Phallaceae et Clathrus récoltés en Guyane Francaise. — Bulletin Mycologique et
Botanique Dauphiné-Savoie 197: 51-66. [in French]

COKER W.C. (1930): Notes on fungi, with a description of a new species of Ditiola. — Journal of the
Elisha Mitchell Scientific Society 46(1): 117-120.

COKER W.C., COUCH J.N. (1928): The Gasteromycetes of the eastern United States and Canada. — Cha-
pel Hill, USA.

COOKE M.C. (1888): Australian fungi. — Grevillea 16(79): 72-76.

CROUS PW. et al. (2016): Fungal Planet description sheets: 469-557. — Persoonia 37: 218-403.

CUNNINGHAM G.H. (1944): The Gasteromycetes of Australia and New Zealand. —J. McIndoe, Dunedin.

DA SILVA B.D.B. (2013): Estudos sobre fungos gasteroides (Basidiomycota) no nordeste Brasileiro. —
Diploma thesis. [depon. in Universidade Federal de Pernambuco, Recife; in Portuguese]

DA SILVA B.D.B., BASEIA I.G. (2014): New records of Disciseda (Agaricales, Fungi) in the semiarid re-
gions of Northeast Brazil. — The Journal of the Torrey Botanical Society 141(4): 353-362.

DA SILVA B.D.B., SOUSA J.O., RODRIGUES A.C.M., BICUDO C.E.M., CALONGE F.D., BASEIA L.G. (2015):
Geastrum hirsutum or G. trichiferum (Basidiomycota, Geastraceae): which name do use? —
Mycosphere 6(4): 459-462.

205



CZECH MYCOLOGY 70(2): 185-209, DECEMBER 14, 2018 (ONLINE VERSION, ISSN 1805-1421)

DEMOULIN V., CORNET L., DELBRUYERE E., BAURAIN D. (2013): The unusual Gasteromycetes Lyco-
galopsis solmsii belongs to the gomphoid-phalloid group. — Acta Mycologica 48(1): 13-20.

DENNIS R.W.G. (1953): Some West Indian Gasteromycetes. — Kew Bulletin 8(3): 307-328.

DENNIS R.W.G. (1960): Fungi venezuelani: III. — Kew Bulletin 14(3): 418-458.

DISSING H., LANGE M. (1962): Gasteromycetes of Congo. — Bulletin du Jardin Botanique de I'Etat &
Bruxelles 32: 325-416.

DOGAN H.H., KARADELEV M., ISILOGLU M. (2011): Macrofungal diversity associated with the scale-leaf
juniper trees, Juniperus excelsa and J. foetidissima, distributed in Turkey. — Turkish Journal of
Botany 35: 219-237.

DOMINGUEZ DE TOLEDO L. (1995): Gasteromycetes (Eumycota) del centro y oeste de la Argentina. II.
Orden Phallales. — Darwiniana 33(1): 195-210. [in Spanish]

DORFELT H. (2005): Die Gasteromyceten der Mongolei und ihre Bedeutung fiir die Systematik, Choro-
logie und Okologie. — Erforschung Biologischer Ressourcen der Mongolei 9: 465-474. [in German]

DRESCHLER-SANTOS E.R., WARTCHOW F., BASEIA L.G., GIBERTONI T.B., CAVALCANTI M.A.Q. (2008): Re-
vision of the Herbarium URM I. Agaricomycetes from the semi-arid region of Brazil. - Mycotaxon
104: 9-18.

DRING D.M. (1980): Contributions towards a rational arrangement of the Clathraceae. — Kew Bulletin
35(1): 1-96.

ESQUEDA M., CORONADO M., SANCHEZ A., PEREZ-SILVA E., HERRERA T. (2006): Macromycetes of
Pinacate and Great Altar Desert biosphere reserve, Sonora, Mexico. — Mycotaxon 95: 81-90.
ESQUEDA M., HERRERA T., PEREZ-SILVA E., SANCHEZ A. (2003): Distribution of Geastrum species from
some priority regions for conservation of biodiversity of Sonora, Mexico. — Mycotaxon 87:

445-456.

ESQUEDA M., MORENO G., PEREZ-SILVA E., SANCHEZ A., ALTES A. (2004): The genus Tulostoma in
Sonora, Mexico. — Mycotaxon 90(2): 409-422.

FISCHER E. (1886): Lycogalopsis solmsii, ein neurer Gasteromycet. — Berichte der Deutschen Bota-
nischen Gesellschaft 4: 192-197. [in German]

GARNER J.H.B. (1956): Gasteromycetes from Panama and Costa Rica. — Mycologia 48(5): 757-764.

GILBERTSON R.L., DESJARDIN D.E., ROGERS J.D., HEMMES D.E. (2001): Fungi from the Mamane-Naio
vegetation zone of Hawai'i. — Fungal Diversity 6(3): 35-68.

GOGOI G., VIPIN P. (2015): Diversity of gasteroid fungi (Basidiomycota) in Hollongapar Gibbon Wild-
life Sanctuary, Jorhat, Assam, India. — Current Research in Environmental & Applied Mycology
5(3): 202-212.

GRUBISHA L.C., TRAPPE J.M., MOLINA R., SPATAFORA J.W. (2002): Biology of the ectomycorrhizal ge-
nus Rhizopogon. VI. Re-examination of infrageneric relationships inferred from phylogenetic
analyses of ITS sequences. — Mycologia 94(4): 607-619.

GUBE M., PIEPENBRING M. (2009): Preliminary annotated checklist of Gasteromycetes in Panama. —
Nova Hedwigia 89(3-4): 519-543.

GURGEL F.E., DA SILVA B.D.B., BASEIA 1.G. (2008): New records of Scleroderma from Northeastern
Brazil. — Mycotaxon 105: 399-405.

GUZMAN G. (2004): Los hongos de la Peninsula de Yucatan (México) V. Nuevas observaciones y
nuevos registros. — Revista Mexicana de Micologia 18: 7-13. [in Spanish]

GUZMAN G., CORTES-PEREZ A., GUZMAN-DAVALOS L., RAMIREZ-GUILLEN F., DEL REFUGIO SANCHEZ-
JACOME M. (2013): An emendation of Scleroderma, new records, and review of the known spe-
cies in Mexico. — Revista Mexicana de Biodiversidad 84: 173-191.

GUZMAN G., RAMIREZ-GUILLEN F., MILLER O.K., LODGE D.J., BARONI T.J. (2004): Scleroderma stellatum
versus Scleroderma bermudense: The status of Scleroderma echinatum and the first record of
Veligaster nitidum from the Virgin Islands. — Mycologia 96(6): 1370-1379.

GUZMAN G., TAPIA F. (1995): New species, new combinations and new records of Veligaster (Sclero-
dermataceae). — Documents Mycologiques 25: 185-195.

HEMMES D.E., DESJARDIN D.E. (2009): Stinkhorns of the Hawaiian Islands. — Fungi 2(3): 8-10.

206



KOTLABA F., ZEHNALEK P.: SIXTEEN GASTEROMYCETES COLLECTED IN CUBA 50 YEARS AGO

HEMMES D.E., DESJARDIN D.E. (2011): Earthstars (Geastrum, Myriostoma) of the Hawaiian Islands
including two new species, Geastrum litchiforme and Geastrum reticulatum. — Pacific Science
65(4): 477-496.

HERNANDEZ M.C., GONZALEZ S.G.M., DEL CASTILLO SUAREZ L. (2008): Hongos del Jardin Botédnico
Nacional de Cuba. I. Basidiomycota. — Revista del Jardin Botanico Nacional 29: 161-169. [in
Spanish]

HERRERA T. (1972): Primer registro del género Diplocystis in Mexico. — Boletin de la Sociedad
Mexicana de Micologia 6: 55-59. [in Spanish]

JEPPSON M., BENEDEK L., RIMOCZI I. (2011): Harom 1j pofetegféle a hazai fungaban. / Three gastroid
species new to the Hungarian mycobiota. — Mikolégiai K6zlemények, Clusiana 50(1): 107-118. [in
Hungarian and English]

KASUYA T., GUZMAN G. (2007): Veligaster nitidum, a pantropical sclerodermataceous fungus new to
Japan and Thailand. — Mycoscience 48: 259-262.

KASUYA T., HOSAKA K., SAKAMOTO H., UCHIDA A., HOSHINO T., KAKISHIMA M. (2011): New records of
Geastrum from Japanese sand dunes. — Mycotaxon 118: 1-15.

KASUYA T., HOSAKA K., UNO K., KAKISHIMA M. (2012): Phylogenetic placement of Geastrum melano-
cephalum and polyphyly of Geastrum triplex. — Mycoscience 53: 411-426.

KOTLABA F. (1983): Nékolik pozoruhodnych druht dievnich hub z Kuby [Some remarkable species of
wood-inhabiting fungi from Cubal. — Ziva 31(6): 206-207. [in Czech]

KOTLABA F., POUZAR Z. (2003): Polypores (Polyporales s. 1.) collected in Cuba. — Czech Mycology 55:
7-50.

KOTLABA F., POUZAR Z. (2008): Some stereoid fungi from Cuba. — Czech Mycology 60: 213-220.

KOTLABA F., POUZAR Z. (2013): Ten wood-inhabiting agarics from Cuba. — Czech Mycology 65: 255-265.

KOTLABA F., POUZAR Z., RYVARDEN L. (1984): Some polypores, rare or new for Cuba. — Ceska Mykologie
38: 137-145.

KREISEL H. (1971): Clave para la identificacion de los macromicetos de Cuba. — Ciencias. Serie
Ciencias Biolégicas 4(16): 1-101. [in Spanish]

KREISEL H. (1974): Die Gattung Diplocystis und ihre Stellung im System der Basidiomycetes. —
Feddes Repertorium 85(5-6): 325-335. [in German]

KREISEL H. (1994): Studies in the Calvatia complex (Basidiomycetes) 2. — Feddes Repertorium
105(5-6): 369-376.

KREISEL H. (2001): Checklist of gasteral and secotioid Basidiomycetes of Europe, Africa and the Mid-
dle East. — Osterreichische Zeitschrift fiir Pilzkunde 10: 213-313.

KUHAR F., CASTIGLIA V., PAPINUTTI L. (2012): Geastrum species of the La Rioja province, Argentina. —
Mycotaxon 122: 145-156.

LAFERRIERE J.E., GILBERTSON R.L. (1992): Fungi of Nabogame, Chihuahua, Mexico. — Mycotaxon 44:
73-87.

LEGON N.W.; HENRICI A. (2005): ChecKlist of the British & Irish Basidiomycota. — Royal Botanic Gar-
dens Kew. http://www.basidiochecklist.info/ [accessed 24 May 2018].

LEITE A.G., DE AssIS H.K., DA SILVA B.D.B., SOTAO H.M.P,, BASEIA L.G. (2011): Geastrum species from
the Amazon Forest, Brazil. - Mycotaxon 118: 383-392.

LEVEILLE J.H. (1846): Descriptions des champignons de I'herbier du Muséum de Paris. — Annales des
Sciences Naturelles Botanique 5: 111-167. [in French]

LLOYD C.G. (1902): The Geastrae. — Bulletin of the Lloyd Library, Mycological Series 2: 1-44.

LLOYD C.G. (1906): The Tylostomeae. — Mycological Writings 2: 9-28.

LLOYD C.G. (1907): New notes on the geasters. — Mycological Notes no. 25. Mycological Writings 2:
309-317.

LLOYD C.G. (1909): Synopsis of the known phalloids. — Mycological Writings 3: 1-96.

LOUZAN R., WILSON A.W., BINDER M., HIBBETT D.S. (2007): Phylogenetic placement of Diplocystis
wrightii in the Sclerodermatineae (Boletales) based on nuclear ribosomal large subunit DNA se-
quences. — Mycoscience 48: 66—69.

207



CZECH MYCOLOGY 70(2): 185-209, DECEMBER 14, 2018 (ONLINE VERSION, ISSN 1805-1421)

MAGNAGO A.C., TRIERVEILER-PEREIRA L., NEVES M.A. (2013): Phallales (Agaricomycetes, Fungi) from
the tropical Atlantic Forest of Brazil. — Journal of the Torrey Botanical Society 140(2): 236-244.

MOLLER A. (1895): Brazilisch Pilzblumen. — Botanische Mittheilungen aus den Tropen 7: 151. [in Ger-
man]

MORENO G., ALTES A., OCHOA C. (2003): Notes on some type materials of Disciseda (Lycoperdaceae).
— Persoonia 18(2): 215-223.

MORENO G., ESQUEDA M., PEREZ-SILVA E., HERRERA T., ALTES A. (2007): Some interesting gasteroid
and secotioid fungi from Sonora, Mexico. — Persoonia 19(2): 265-280.

MORGAN A.P. (1895): New North American fungi. — Journal of the Cincinnati Society of Natural His-
tory 18: 36-45.

PALMER J.T. (1957): Observations on gasteromycetes, 5: Studies on type material No. 3, Geastrum
recolligens (Woodw. ex Sow.) S.F. Gray. — Transactions of the British Mycological Society 40(2):
279-282.

PEREZ-SILVA E., HERRERA T., ESQUEDA-VALLE M. (1999): Species of Geastrum (Basidiomycotina:
Geastraceae) from Mexico. — Revista Mexicana de Micologia 15: 89-104.

PERSOON C.H. (1801): Synopsis methodica fungorum. — Henricus Dieterich, Gottingen.

PONCE DE LEON P. (1946): Contribucién al estudio de los Gasteromicetos cubanos L. El género
Geastrum en Cuba. — Revista de la Sociedad Cubana de Botanica 3(3): 63-70. [in Spanish]

PONCE DE LEON P. (1968): A revision of the family Geastraceae. — Fieldiana: Botany 31: 301-349.

POUZAR Z. (2003). New polypore from Cuba: Junghuhnia kotlabae. — Czech Mycology 55: 1-6.

REID D.A. (1977): Some Gasteromycetes from Trinidad and Tobago. — Kew Bulletin 31(3): 657-690.

RICK J. (1930): Lycoperdineas riograndenses (Conclusido). — Egatea 15: 222-230. [in Portuguese]

ROCABADO D., WRIGHT J.E., MAILLARD O., MUCHENIK N.F. (2007): Catalogo de los Gasteromycetes
(Fungi: Basidiomycotina) de Bolivia. — Kempffiana 3(1): 3-13. [in Spanish]

SMITH C.W., PONCE DE LEON P. (1982): Hawaiian geastroid fungi. —- Mycologia 74(5): 712-717.

SOUSA J.O., DA SILVA B.D.B., ALFREDO D.S., BASEIA L.G. (2014a): New records of Geastraceae (Basidio-
mycota, Phallomycetidae) from Atlantic Rainforest remnants and relicts of northeastern Brazil. —
Darwiniana 2(2): 207-221.

SOUSA J.O., MORAIS L.A., NASCIMENTO Y.M., BASEIA L.G. (2014b): Updates on the geographic distribu-
tion of three Geastrum species from Brazilian semi-arid region. — Mycosphere 5(3): 467-474.
SPEGAZZINI C. (1912): Mycetes argentinenses (Series VI). — Anales del Museo Nacional de Historia

Natural de Buenos Aires 23: 1-129. [in Spanish]

STANEK V.J. (1958): Geastraceae. — In: Pilat A., ed., Flora CSR B 1. Gasteromycetes, pp. 392-526,
777-795. Ceskoslovenska akademie véd, Praha. [in Czech)

SUNHEDE S. (1989): Geastraceae (Basidiomycotina). Morphology, ecology and systematics with spe-
cial emphasis on the North European species. — Synopsis fungorum 1, Fungiflora, Oslo.

TRIERVEILER-PEREIRA L., BASEIA 1.G. (2009): A checklist of the Brazilian gasteroid fungi (Basidio-
mycota). — Mycotaxon 108: 441-444.

TRIERVEILER-PEREIRA L., BASEIA L1.G. (2011): Contribution to the knowledge of gasteroid fungi
(Agaricomycetes, Basidiomycota) from the state of Paraiba, Brazil. — Revista Brasileira de
Biociencias 9(2): 167-173.

TRIERVEILER-PEREIRA L., CALONGE F.D., BASEIA 1.G. (2011): New distributional data on Geastrum
(Geastraceae, Basidiomycota) from Brazil. — Acta Botanica Brasilica 25(3): 577-585.

TRIERVEILER-PEREIRA L., DA SILVEIRA R.M.B. (2012): On the Geastrum species (Geastraceae, Basidio-
mycota) described by Rick. — Phytotaxa 61: 37-46.

TULASNE L.-R., TULASNE C. (1844): Recherches sur I'organisation et le mode de fructification des
champignons de la tribu des Nidulariées, suivies d'un essai monographique. — Annales des Sci-
ences Naturelles Botanique 3(1): 41-107. [in French]

VAMPOLA P, KOTLABA F., POUZAR Z. (1994): Antrodia pini-cubensis, a new polypore from the Carib-
bean area. — Czech Mycology 47: 189-192.

208



KOTLABA F., ZEHNALEK P.: SIXTEEN GASTEROMYCETES COLLECTED IN CUBA 50 YEARS AGO

ZAMORA J.C., CALONGE F.D., HOSAKA K., MARTIN M.P. (2014): Systematics of the genus Geastrum
(Fungi: Basidiomycota) revisited. — Taxon 63(3): 477-497.

ZAMORA J.C., CALONGE F.D., MARTIN M.P. (2015): Integrative taxonomy reveals an unexpected diver-
sity in Geastrum section Geastrum (Geastrales, Basidiomycota). — Persoonia 34: 130-165.

ZAMORA J.C., PARRA L.A. (2017): On the nomenclatural status of Geastrum trichiferum (Geastra-
ceae, Basidiomycota). — Phytotaxa 277(3): 297-300.

ZEHNALEK P. (2017): Diverzita a taxonomie rodu Geastrum ve Sttedni Americe [Diversity and taxon-
omy of genus Geastrum in Central America]. — Master thesis. [depon. in Charles University,
Praha; in Czech]

ZELLER S.M. (1948): Notes on certain Gasteromycetes, including two new orders. — Mycologia 40(6):
639-668.

209



