
Research, Society and Development, v. 11, n. 10, e596111033143, 2022 

(CC BY 4.0) | ISSN 2525-3409 | DOI: http://dx.doi.org/10.33448/rsd-v11i10.33143 
 

 

1 

New Occurences of Agaricomycetes (Fungi) to the Brazilian Pampa Biome 

Novas Ocorrências de Agaricomycetes (Fungi) para o Bioma Pampa Brasileiro 

Nuevas Ocurrencias de Agaricomycetes (Hongos) en el Bioma Pampa Brasileño 

 

Received: 07/19/2022 | Reviewed: 07/30/2022 | Accept: 08/03/2022 | Published: 08/11/2022 

 

Marines de Avila Heberle 
ORCID: https://orcid.org/0000-0003-1332-404X 

  Universidade Federal do Pampa, Brazil 
E-mail: marinesheberle@yahoo.com.br 

Alice Lemos Costa 
ORCID: https://orcid.org/0000-0003-4620-2989 

Universidade Federal do Pampa, Brazil 

E-mail: alicelemoscosta14bio@gmail.com 

Cassiane Furlan Lopes 
ORCID: https://orcid.org/0000-0002-4783-4315 

Universidade Federal do Pampa, Brazil 

E-mail: cassianefurlanlopes@gmail.com 

Jorge Renato Pinheiro Velloso 
ORCID: https://orcid.org/0000-0001-7787-0336 

Universidade Federal do Pampa, Brazil 

E-mail: jorgerenatovelloso@gmail.com 

Jair Putzke 
ORCID: https://orcid.org/0000-0002-9018-9024 

Universidade Federal do Pampa, Brazil 
E-mail: jrputzkebr@yahoo.com 

 

Abstract 

The study of Agaricomycetes in the Brazilian Pampa Biome is still incipient, but it is very necessary for the 

valorization and preservation activities in this area. In terms of fungal diversity, it is the least studied Brazilian biome, 

with only 84 species already described for the site, despite the great diversity of fauna and flora that this biome 

presents. The objective of this work is to know more about the mycodiversity of this biome, contributing to a better 

understanding of the distribution and ecology of the Agaricales. The collections were made following the usual 

methodology for Agaricales (Basidiomycota). Thus, specimens were collected for studies to identification to species 

level by macro- and microscopic characters. Descriptions of seven species collected in the rural region surrounding 

the city of São Gabriel, state of Rio Grande do Sul, Brazil are presented, which are cited for the first time for the 

Pampa Biome, namely: Macrolepiota mastoidea, Protostropharia alcis ssp. austrobrasiliensis, Trogia buccinalis, 

Crepidotus euterpicola, Entoloma depluens, Lepiota subincarnata and Neopaxillus echinospermus. These new 

citations reinforce the importance of studies on the biodiversity of the Pampa biome for its preservation. 

Keywords: Distribution; Species; Agaricales; Southern brazil; Pampa biome. 

 

Resumo  

O estudo de Agaricomycetes no Bioma Pampa brasileiro ainda é incipiente, mas muito necessário para a valorização e 

pelas atividades de preservação nesta área. Em se tratando de diversidade fúngica, é o bioma brasileiro menos 

estudado apresentando apenas 84 espécies já descritas para o local, mesmo sabendo-se da grande diversidade de fauna 

e flora que este bioma apresenta. O objetivo deste trabalho é conhecer mais acerca da micodiversidade deste bioma, 

contribuindo para um melhor entendimento da distribuição e da ecologia dos Agaricales. As coletas foram feitas 

seguindo-se a metodologia usual para Agaricales (Basidiomycota). Assim, foram reunidos espécimes para estudos 

macro e microscópicos e identificação ao nível de espécies por estes caracteres. São apresentadas descrições de sete 

espécies coletadas na região rural circunvizinha à sede do município de São Gabriel, estado do Rio Grande do Sul, 

Brasil, as quais são citadas pela primeira vez para o Bioma Pampa, a saber: Macrolepiota mastoidea, Protostropharia 

alcis ssp. austrobrasiliensis, Trogia buccinalis, Crepidotus euterpicola, Entoloma depluens, Lepiota subincarnata e 

Neopaxillus echinospermus. Essas novas citações reforçam a importância dos estudos sobre a biodiversidade do 

Bioma Pampa para sua preservação. 

Palavras-chave: Distribuição; Espécie; Agaricales; Sul do brasil; Bioma pampa. 

 

Resumen  

El estudio de Agaricomycetes en el Bioma Pampa Brasileño es aún incipiente, pero muy necesario para las 

actividades de valorización y preservación en esta area. En términos de diversidad de hongos, es el bioma brasileño 
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menos estudiado, con solo 84 especies ya descritas para el sitio, a pesar de la gran diversidad de fauna y flora que 

presenta. El objetivo de este trabajo es conocer más sobre la micodiversidad de este bioma, contribuyendo a una mejor 

comprensión de la distribución y ecología de los Agaricales. Las colectas se realizaron siguiendo la metodología 

habitual para Agaricales (Basidiomycota). Así, se colectaron especímenes para estudios macro y microscópicos e 

identificación a nivel de especie por estos caracteres. Se presentan descripciones de siete especies colectadas en la 

región rural circundante al municipio de São Gabriel, estado de Rio Grande do Sul, Brasil, que se citan por primera 

vez para el Bioma Pampeano, a saber: Macrolepiota mastoidea, Protostropharia alcis ssp. austrobrasiliensis, Trogia 

buccinalis, Crepidotus euterpicola, Entoloma depluens, Lepiota subincarnata y Neopaxillus echinospermus. Estas 

nuevas citas refuerzan la importancia de los estudios sobre la biodiversidad del Bioma Pampeano para su 

preservación. 

Palabras clave: Distribución; Especies; Agaricales; Sur de brasil; Bioma pampeano. 

 

1. Introduction 

The Pampa biome, also known as Campos do Sul or Campos Sulinos is shared by three countries, and covers the 

entire territory of Uruguay, parts of Argentina, and parts of Rio Grande do Sul state in the extreme south of Brazil, where it 

occupies an area of 176,496 km2, and is characterized by being the only Brazilian biome limited to only one state (Boldrini, 

2010; IBGE, 2020). In Brazil, the Pampa Biome comprises 63% of the territory of Rio Grande do Sul state, and only 2% of the 

national territory (IBFloresta, 2020). In 2004, it was officially recognized as a biome, through a partnership between the 

Instituto Brasileiro de Geografia e Estatística (IBGE) and the Ministério do Meio Ambiente (MMA, 2010). 

 Perhaps it is the smallest and youngest Brazilian biome. Along, with the Pantanal, it is one of the least studied when it 

comes to fungal diversity, with only 84 species mentioned, in contrast to the 3,017 species known for the Atlantic Forest, 

which is surpassed, including by the Caatinga, where about 1,000 species have been recorded (Maia et al., 2015). However, it 

is known that the natural fields of the Pampa have a great diversity of fauna and flora (Bilenca & Biñarro, 2004). For the 

Agaricomycetes, which includes parasitic, decomposing and ectomycorrhizal fungi (Hibbett, 2006), there are few studies. 

 The Agaricales comprise the largest order of the Fungi kingdom with roughly 20,000 species described, according to 

the Catalogue of Life (Roskov et al., 2019). In this sense, pioneering reviews for Brazil, such as those of Putzke and Putzke 

(2017; 2019; 2022), introduced to the great mycological diversity of the Pampa biome and demonstrated the presence of 

several families such as Agaricaceae, Amanitaceae, Bolbitiaceae, Coprinaceae and Tricholomataceae among others. 

 Knowing the diversity of this environment is essential to reinforce protection programs for this biome, especially in 

the sense of creating conservation areas, which are almost non-existent in this environment. Thus, we describe the occurrence 

of seven new species for the Pampa biome, contributing to a better understanding of the distribution and ecology of Agaricales. 

 

2. Methodology 

 The species described here were collected in the municipality of São Gabriel, located in the southwest of the state of 

Rio Grande do Sul, 320 km from the capital Porto Alegre, with an area of 5,053.460 km2 belonging to the Pampa biome, and at 

an altitude of 118 meters (IBGE, 2020). The region is formed by fields and low hills (São Gabriel, 2014). The climate in the 

region is humid and temperate subtropical, with well-defined seasons, classifying it as a steppe (IBGE, 2020). 

 The material was collected during field trips using the walking method, at the Morro do Sabiá location, an private 

property of about 70 ha, at an approximate distance of 5 km from the municipal center and an altitude of 124 meters (30° 

21'20” S and 54°17'42” W) (Fig. 1). The region is composed of native fields, soybean plantations, and swamps that flows into 

the Vacacaí River. The soil in the area is of the Planossolo Hidromórfico Eutrófico Arênico type (Hasenack & Weber, 2010).  
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Figure 1: Map of the studied area (red dot), showing Brazil and the São Gabriel municipality. 

 

Source: Authors. 

 

On the map it is possible to observe the location of the collection area within the municipality of São Gabriel, as well 

as the location of the municipality in the state of Rio Grande do Sul at southern Brazil. 

 The specimens were collected and stored in plastic pots individually, and after taken for identification via macro and 

micromorphological analysis (Putzke & Putzke 2017; 2019). These procedures were performed at the Laboratory of Fungal 

Taxonomy (LATAF) of the Universidade Federal do Pampa (UNIPAMPA) São Gabriel campus, Rio Grande do Sul state. 

After the analyses, the material was dehydrated in an oven at an average temperature of 40°C to be later deposited in the 

Herbarium of the Universidade de Santa Cruz do Sul (HCB). 

 

3. Results and Discussion 

 The study area presented a mycodiversity represented by seven species considered new citations to the Pampa Biome, 

members of five families, namely: Macrolepiota mastoidea (Fr. ex Fr.) Singer and Lepiota subincarnata J.E. Lange (both 

Agaricaceae); Trogia buccinalis (Mont.) Pat. (Tricholomataceae); Crepidotus euterpicola Senn-Irlet and De Meijer 

(Crepidotaceae); Entoloma depluens (Batsch) Hesler (Entolomataceae); Neopaxillus echinospermus (Speg.) Singer 

(Paxillaceae) and Protostropharia alcis (Kytöv.) Redhead, Thorn and Malloch., (Strophariaceae). The description of each 

species follows. 

 

Macrolepiota mastoidea (Fr. ex Fr.) Singer, Lilloa 22: 417. 1951 (1949). (Figure 2) 

The species has a pileus surface with small squamules, pale ochraceous to brownish and a simple ring. Pileus 5 – 11 

cm in diameter, fleshy, convex or flat-convex when mature. Lamellae free, broad, grayish brown. Stipe central up to 15 cm 

long, covered by scales and with an enlarged base. Spores 12 – 14 x 9 – 10 μm, ellipsoid to ovoid with thick walls, smooth, 

hyaline, with germinative pore. Basidia 32 – 44 x 12 – 14 μm, clavate, thin-walled, hyaline, tetrasporic. Pleurocystida absent. 

Cheilocystidia 15 – 20 x 7 – 10 μm, clavate, hyaline, thin-walled. The cortical layer of the pileus is formed by a palisade of 

subcylindrical hyphae, without clamp connections. 

 They grow solitary in soil. The species is close to M. excoriata (Schaeff.) M.M. Moser, but differs in the coverage of 

the stipe without scales in the latter. GE et al. (2010) discuss this species from collections found in China. Cited to Brazil from 

Minas Gerais (Rosa & Capelari, 2009) and São Paulo states (Grandi et al., 1984) for the Atlantic Forest domains. Alves et al. 
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(2016) cited the species following for the Pampa: Macrolepiota gracilenta (Krombh) Wasser, Macrolepiota 

fuligineosquarrosa Malençon, Macrolepiota procera (Scop.) Singer, Chlorophyllum rachodes (Vittad.) Vellinga and 

Chlorophyllum molybdites (G. Mey.) Massee. This therefore, is a new citation to the Pampa biome.  

 

Figure 2: Macrolepiota mastoidea (Fr. ex Fr.) Singer. Basidiome with lamellated hymenophore (A). Elements of the cortical 

layer of the pileus (B). Basidiospores (C). Basidia (D). Cheilocystidia (E). 

 

Source: Authors. 

 

 In the illustration it is possible to observe the macro and microscopic structures of Macrolepiota mastoidea, as well as 

its large basidiome as found in its natural habitat. 

 The species i salso record to Australia (Vellinga, 2003), China (Ge et al., 2010), Macedonia (Karadelev et al.,  2012), 

India (Pramanik & Chaudhuri, 2017), Korea (Cho et al., 2019), Cuba (Alimammadova & Aghayeva, 2021) and Turkey (Keski 

et al., 2022).  

 Material examined: Brazil, Rio Grande do Sul, São Gabriel, Morro do Sabiá, M. A. Heberle, 12/05/2021, HCB 

(18100). 

 

Protostropharia alcis (Kytöv.) Redhead, Thorn and Malloch ssp. austrobrasiliensis (Cortez & R. M. Silveira) C. Hahn. 

(Figure 3) 

 The species has pileus up to 30 mm in diameter, convex to slightly umbonate, dark yellow to olive yellowish or 

grayish. Lamellae adnate, pigmented with a brownish color, except for the serrated edge. Stipe 45 – 120 x 1 – 2.5 mm, 

glutinous, concolorous to pileus or weakly pigmented. Spores 11 – 15 x 6.5 – 9 μm, grayish brown, ellipsoid to oblong, thick-

walled, smooth and with a central germinal pore, brownish under the microscope. Basidia 20 – 40 x 7 – 15 μm, tretasporic. 

Pleurocystidia present as chrysocystidia of 20 – 60 x 8.5 – 15 μm, fusiform. Cheilocystidia present in the form of leptocystidia, 

measuring 17 – 40 x 3.5 – 10 μm, lageniform to cylindrical. Cortical layer of the pileus is formed by an ixotrichoderm, with 

thin hyphae, 1 - 6 μm in diameter in a gelatinous matrix. Caulocystidia are similar to cheilocystidia. Acanthocistidia absent. 

Clamp connections present. 

 They grow solitary or sparsely in dung in forest or pastures. The species is described for the states of Paraná, Santa 

Catarina and Rio Grande do Sul (Brazil) in the Atlantic Forest domain (Silva et al., 2006, 2008; Calaça et al., 2014; Seger et 

al., 2017). This is the first citation of the species to the Pampa biome. 
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Figure 3: Protostropharia alcis ssp. austrobrasiliensis (Cortez & R.M. Silveira). Basidiome with lamellated hymenophore 

(A). Basidiospores (B). Basidia (C). Pleurocystidia of the chrysocystidia type (D). Cheilocystidia (E). 

 

Source: Authors. 

 

 In the illustration above it is possible to observe the macro and microscopic structures of Protostropharia alcis ssp. 

austrobrasiliensis, as well as its basidiome as found in its natural habitat. 

 The species is cited as occurring in elk (Alces alces Linnaeus, 1758) dung in Estonia, Norway, Sweden, Finland 

(Kytövuori, 1999), and Poland (Kujawa et al., 2012, Halama & Kudlawiec, 2014). 

 Kytövuori (1999) suggested that the distribution of P. alcis (Kytöv.) Redhead, Thorn and Malloch should continue 

eastward (Russia) and North America (Canada) due to the presence of elk being found in your dung, while being rare or absent 

in southern Europe. However, subsequent records of the species were done to Italy, on an unidentified dung, probably of deer 

(Noordeloos, 2011). This provides evidence of its broader substrate utilization capacity and more extensive global distribution. 

Cortez and Silveira (2008) describe Stropharia alcis var. austrobrasiliensis Cortez and R.M. Silveira, as morphologically 

identical to P. alcis, differing only in the substrate used, colonizing bovine manure. Wang & Tzean (2015) suggest that the 

species should be transferred to the genus Protostopharia. 

 The species has two occurrence records, one in Poland (Halama & Kudlawiec, 2014) and another in China (Wang & 

Tzean, 2015). 

 Material examined: Brazil, Rio Grande do Sul, São Gabriel, Morro do Sabiá, A. L. Costa, 13/05/2021, HCB (18101). 

 

Trogia buccinalis (Mont.) Pat., Tab. Analyt. Fung. 7: 57. fig. 651. 1889. (Figure 4) 

 The species has grayish-pale to pale-yellowish, umbilicated to infundibuliform pileus, ranging from 0.5 - 3 cm in 

diameter. Lamellae distant, deeply decurrent, conclor to the pileus or paler. Stipe 1.5 – 4 x 0.1 – 0.6 cm, short, central. Spores 

5.5 – 7 x 4 – 5 μm, broadly ovoid to broad-ellipsoid, smooth and thin-walled. Basidia 25 – 35 x 4.5 – 5.5 μm, tretasporic. 

Cheilocystidia 30 – 40 x 2 – 7 μm, cylindrical-sinuous, often constricted, occasionally nodular at the apex, hyaline, thin-

walled. Pleurocystidia absent. The cortical layer of the pileus is formed by more or less parallel and prostrate hyphae, 1 - 5 μm 

in diameter, with occasional diverticula. 

 Trogia citrina Corner is distinguished by the citrine color of the basidiome and the inflated dermatocystidia in the 

cortical layer of the pileus. It grows on trunks or branches, and can be solitary, but usually is aggregated. Pegler (1983) cite it 

for the Antilles and French Guiana. Pegler (1997) reports its occurrence to São Paulo, in the Atlantic Forest biome and for 

Rondônia in the Amazon biome. This is the first citation for the state of Rio Grande do Sul and to the Pampa biome. 
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Figure 4: Trogia buccinalis. Basidiome with lamellar hymenophore (A). Basidiospores (B). Basidia (C). Elements of the 

cortical layer of the pileus (D). Cheilocystidia (E). 

 

Source: Authors. 

 

 In the illustration it is possible to observe the macro and microscopic structures of Trogia buccinalis, as well as its  

basidiome as found in its natural habitat. 

 The species is also cited for Mexico (Gomez-Hernandes & Williams-Linera, 2011). 

 Material examined: Brazil, Rio Grande do Sul, São Gabriel, Morro do Sabiá, A. L. Costa, 13/05/2021, HCB (18102). 

 

Crepidotus euterpicola Senn-Irlet & De Meijer, Mycotaxon 66: 191 (1998). (Figure 5) 

 The species has a flabeliform, sessile pileus, beige to yellowish in color, with a smooth margin, ranging from 2 - 5 

mm in diameter. Lamellae close, wide, radiating from the point of attachment. Stipe reduced to absent. Spores 8 - 12 μm 

ellipsoid, warty to rough. Basidia tetrasporic, thin-walled, hyaline. Pleurocystidia absent. Cheilosistidia 28 - 44 μm long, 

cylindrical, thin-walled hyaline. Cortical layer of the pileus formed by clusters of erect, thin-walled, spaced hyphae of 20 - 80 

μm long. 

 It grows on branches and twigs, usually solitary to aggregated. Senn-Irlet & Meijer (1998) cited it to Paraná state 

(Brazil), growing on branches of Euterpe edulis Mart.. Therefore, this is the first citation of the species for the state of Rio 

Grande do Sul, in the Pampa biome. C. euterpicola is an endemic species to Brazil. 
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Figure 5: Crepidotus euterpicola. Basidiome with lamellated hymenophore (A). Basidiospores (B). Basidia (C). 

Cheilocystidia (D). Elements of the cortical layer of the pileus (E). 

 

Source: Authors. 

 

 In the illustration it is possible to observe the macro and microscopic structures of Crepidotus euterpicola, as well as 

it basidiome as found in its natural habitat. 

 Material examined: Brazil, Rio Grande do Sul, São Gabriel, Morro do Sabiá, C. F. Lopes, 20/10/2021, HCB (18103). 

 

Entoloma depluens (Batsch) Hesler, Beih. Nova Hedwigia 23: 16 (1967). (Figure 6) 

 The species has tomentose, sessile to laterally or almost subcentrally attached pileus with a color ranging from pinkish 

to grayish, 1 - 5 mm in diameter. Lamellae adnate to decurrent, thick. Stipe laterally attached, present to absent. They present 

smooth, subellipsoid and pinkish spores of 8 – 7 x 10 – 4 μm. Basidia of 20 – 30 x 7.5 – 14.5 μm, tretasporate. Hyphoid 

cheilocystidia 20 - 80 μm in diameter. The cortical layer of the pileus is formed by palisadoderm with elements 1 – 10 μm in 

diameter. 

 It grows solitary next to trunks or fallen wood branches on the ground. Pegler (1997) cites the species for the state of 

São Paulo (Brazil). Therefore, this is the first description of the species for the state of Rio Grande do Sul, domain of the 

Pampa biome. E. depluens also occurs in Scandinavia, Denmark (Noordeloos, 1982). 
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Figure 6: Entoloma depluens. Basidiome with lamellated hymenophore (A). Basidiospores (B). Basidia (C). Elements of the 

cortical layer of the pileus (D). Cheilocystidia (E).  

 

Source: Authors. 

 

 In the illustration it is possible to observe the macro and microscopic structures of Entoloma depluens, as well as it 

basidiome as found in its natural habitat. 

 Material examined: Brazil, Rio Grande do Sul, São Gabriel, Morro do Sabiá, M. A. Heberle, 20/10/2021, HCB 

(18104). 

 

Lepiota subincarnata J.E. Lange, Fl. Agar. Danica 5, Taxonomic Conspectus V (1940). (Figure 7) 

 The species has basidiomes about 2 cm high, pileus 1 – 5 cm in diameter, campanulate, brown in the center becoming 

lighter at the edges, with brownish squamules on a light beige surface. Lamellae free, close, with smooth edges and white. 

Stipe 1.5 – 5.5 x 0.1 – 0.4 cm, central, cylindrical, light beige, covered with pinkish squamules and flocculent fragments 

remaining from the veil. Spores 5.3 – 7 x 3 – 4.5 µm, ellipsoid to subcylindrical, smooth, thin-walled, hyaline, pseudoamylloid. 

Basidia 14 – 25 x 4 – 5 µm, clavate, tetrasporic. Cheilocystidia 15 – 26 x 4 – 8 µm, cylindrical, slightly thick-walled. 

Pleurocystidia absent. Hymenophoral trama regular. Cortical layers formed by a trichoderm with relatively erect clustered 

elements, brown in color. Clamp connections present. 

 The species grows solitary or gregariously inside forests, along with wood humus. In Brazil the species is described 

by Albuquerque et al. (2007) from Rio de Janeiro and Wartchow (2005) from Pernambuco. In Europe it was described by 

Candusso and Lanzoni (1990), and from Germany by Enderle and Krieglsteiner (1989). This is the first description of the 

species for the state of Rio Grande do Sul in the Pampa biome. 
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Figure 7: Lepiota subincarnata. Basidiome with lamellated hymenophore (A). Basidiospores (B). Basidia (C). Cheilocystidia 

(D). Elements of the cortical layer of the pileus (E).  

 

Source: Authors. 

 

 In the illustration it is possible to observe the macro and microscopic structures of Lepiota subincarnata, as well as it 

basidiome as found in its natural habitat. 

 Material examined: Brazil, Rio Grande do Sul, São Gabriel, Morro do Sabiá, J. R. P. Velloso, 20/10/2021, HCB 

(18105). 

 

Neopaxillus echinospermus (Speg.) Singer, Lilloa 22: 633 (1951) [1949]. (Figure 8) 

 The species has a pileus up to 40 mm in diameter, with a depressed or flattened to infundibuliform shape, yellowish-

brown to golden brown or reddish-orange color. Lamellae decurrent, subdistant, with a brownish central region and concolor 

edge. Stipe 25 – 40 x 2 – 3.5 mm, cylindrical or tapering, with bulbous base, yellowish-white to pale yellowish or orange 

coloration, smooth or slightly striated, without rhizomorphs. Spores 6.5 – 9 x 6.5 – 8.5 μm, brownish, with spines, subglobose 

to globose, thick-walled, inamyloid. Basidia 28 – 52 x 7.5 – 11 μm, tetrasporic. Pleurocystidia absent. Cheilocystidia 18.5 – 32 

x 6.5 – 16 μm, versiform, from clavate to piriform, thin-walled and hyaline. Cortical layer hymeniform, with clavate or 

cylindrical and sometimes subcapitate cells, 33 – 49 x 7 – 10 μm in size, with sub-hymenium of thin hyaline hyphae up to 2.5 

μm in diameter. Cortical layer of the stipe with prostrate hyphae with tufts of caulocystidia measuring 27 – 56 x 5 – 14 μm, 

cylindrical to clavate or spheropedunculated, thin-walled and hyaline. Oleiferous hyphae present. Clamp connections present. 

 They grow solitary or gregarious, almost cespitose on litter soil inside forest. Silva-Filho et al. (2016) redescribed this 

species based on material from Brazil. The species is described for the states of São Paulo, Paraná and Rio Grande do Sul in 

the Atlantic Forest domain (Singer & Digilio, 1951; Singer, 1964; Watling & Meijer, 1997). This is the first description of the 

species from the Pampa Biome. It also occurs in North America, being cited to Mexico (Guzmán, 1986). 
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Figure 8: Neopaxillus echinospermus. Basidiome with lamellated hymenophore (A). Basidiospores (B). Basidia (C). 

Cheilocystidia (D). Elements of the cortical layer of the pileus (E).  

 

Source: Authors. 

 

 In the illustration it is possible to observe the macro and microscopic structures of Neopaxillus echinospermus, as well 

as it basidiome as found in its natural habitat. 

 Material examined: Brazil, Rio Grande do Sul, São Gabriel, Morro do Sabiá, C. F. Lopes, 20/10/2021, HCB (18106). 

 

4. Conclusion 

 In this study seven new citations of species belonging to five families of Agaricales mushrooms were reported to the 

Pampa Biome, Macrolepiota mastoidea and Lepiota subincarnata (Agaricaceae); Trogia buccinalis (Tricholomataceae); 

Crepidotus euterpicola (Crepidotaceae); Entoloma depluens (Entolomataceae); Neopaxillus echinospermus (Paxillaceae) and 

Protostropharia alcis ssp. austrobrasiliansis (Strophariaceae). New citations such as those reported here reinforce the great 

diversity existing in the Brazilian Pampa biome and emphasize the importance of future studies, as there is much to be 

discovered, both in terms of fauna, flora and the fungi, increasing the appreciation and preservation of this biome. 

 

Acknowledgments 

We thank the Laboratório de Taxonomia de Fungos – LATAF (UNIPAMPA) for the technical support, and 

Coordenação de Aperfeiçoamento de Pessoal de Nível Superior – Brasil (CAPES) – Finance Code 001, for providing a 

scholarship.  

 

References 

Alimammadova, A. A., & Aghayeva, D. N. (2021). New records on edible mushrooms collected from Guba district. Plant & Fungal Research, 4, 41-48. 
 

Albuquerque, M. P., Carvalho Júnior, A. A., & Pereira, A. B. (2007). Novas ocorrências de Agaricales (Basidiomycota) para o Brasil. Revista Brasileira de 

Biociências, 5 (2), 1143-1145. 
 

Alves, R. P., de Menezes, G. C. A., de Oliveira, E. D., de Carvalho Victoria, F., Pereira, A. B., & de Albuquerque, M. P. (2016). Chlorophyllum Massee e 

Macrolepiota Singer (Agaricaceae) em área do bioma Pampa, Rio Grande do Sul, Brasil. Neotropical Biology and Conservation, 11 (3), 141-152.  
 

Base Cartográfica vetorial contínua do Rio Grande do Sul - Escala 1:50.000. Hasenack H, Weber E. (org.). Porto Alegre: UFRGS - IB - Centro de Ecologia 

(2010). 1 DVD - ROM (Série Geoprocessamento, 3). 
 

Bilenca, D., & Miñarro, F. (2004). Identificación de áreas valiosas de pastizal (APVs) em las Pampas y Campos de Argentina, Uruguay y sur de Brasil. 

Buenos Aires: Fundación Vida Silvestre Argentina. 
 

http://dx.doi.org/10.33448/rsd-v11i10.33143


Research, Society and Development, v. 11, n. 10, e596111033143, 2022 

(CC BY 4.0) | ISSN 2525-3409 | DOI: http://dx.doi.org/10.33448/rsd-v11i10.33143 
 

 

11 

Boldrini, I. L. B. (2010). Bioma Pampa: Diversidade florística e fisionômica. Ed.: Palloti. 

 

Calaça, F. J. M., Silva, N. C., & Xavier-Santos, S. (2014). A checklist of coprophilous fungi and other fungi recorded on dung from Brazil. Mycotaxon, 128, 
205-227. 

 
Candusso, M., & Lanzoni, G. (1990). Lepiota s.l. Saronno, Itália. Libréria Editrici Gionana Bielle. 

 

Cho, H. J., Lee, H., Park, M. S., et al. (2019). Macrolepiota in Korea: New records and a new species. Mycobiology, 47 (4), 368-377. 
 

Cortez, V. G., & Silveira, R. M. B. (2008). The agaric genus Stropharia (Strophariaceae, Agaricales) in Rio Grande do Sul state, Brazil. Fungal Diversity, 32, 

31 – 57. 
 

Enderle, M., & Krieglsteiner, G. J. (1989). Die Gattung Lepiota (Pers.) S. F. Gray emend. Pat. In der Bundesrepublik Deutschland (Mitteleuropa). Zeitschrift 

für Mykologie, 55, 43-104. 
 

Ge, Z. W., Yang, Z. L., & Vellinga, E. C. (2010). The genus Macrolepiota (Agaricaceae, Basidiomycota) in China. Fungal Diversity, 45 (1), 81-98. 

 
Gomez-Hernandez, M., & Williams-Linera, G. (2011). Diversity of macromycetes determined by tree species, vegetation structure, and microenvironment in 

tropical cloud forests in Veracruz, Mexico. Botany, 89 (3), 203-216. 

 
Grandi, R., Guzman, G., & Bononi, V. L. R. (1984). Adições às Agaricales (Basidiomycetes) do Parque Estadual das Fontes do Ipiranga, São Paulo, Brasil. 

Rickia, 11, 27-33. 

 
Guzmán, G. (1986). Distribución de los hongos en la región del Caribe y zonas vecinas. Caldasia, 103-120. 

 

Guzmán, G., Halen, J. W., & Gartz, J. 1998 (2000). A worldwide geographic distribution of the neotropic fungi, an analysis and discussion. Ann. Mus. civ. 
Roveretto, 14, 189 – 280. 

 

Halama, M., & Kudlawiec, B. (2014). New localities of Protostropharia alcis (Basidiomycota, Agaricales) in Poland. Acta Mycol., 49, 47-57. 
 

Hibbett, D. S. (2006). A phylogenetic overview of the Agaricomycotina. Mycologia, 9, 917-925. 

 
IBFlorestas. Instituto Brasileiro de Florestas. (2020). https://www.ibflorestas.org.br/bioma-pampa 

 

IBGE. Instituto Brasileiro de Geografia e Estatística (2020). https://cidades.ibge.gov.br/brasil/rs/sao-gabriel/ 
 

Karadelev, M., Jovanovska, I., Mitic-Kopanja, D., & Loteska, L. (2012). Ecology and distribution on the genus Macrolepiota (Basidiomycota, Fungi) in 

Macedonia. Macedonian Ecological Society, 04, 40-46.  

 

Keskin, F., Sarikurkcu, C., Demirak, A., Akata, I., & Sihoglu Tepe, A. (2022). Wild mushrooms from Ilgaz Mountain National Park (Western Black Sea, 

Turkey): element concentrations and their health risk assessment. Environmental Science and Pollution Research, 1-20. 
 

Kytövuori, I. (1999). The Stropharia semiglobata group in NW Europe. Karstenia, 39, 11-32. 

 
Kujawa, A., Wrzosek, M., Domian, G., et al. (2012). Preliminary studies of fungi in the Biebrza National Park (NE Poland). II. Macromycetes. Acta Mycol., 

47 (2), 235-264. 

 
Maia, L. C., Carvalho, J. R., Cavalcanti, L. H., Gugliotta, A. M., Drechsler-Santos, E. R., Santiago, A. L. M. A., Cáceres, M. E. S., Gibertoni, T. B., Aptroot, 

A., Giachini, A. J., Soares, A. M. S., Silva, A. C. G., Magnago, A. C., Goto, B. T., Lira, C. R. S., Montoya, C. A. S., Pires-Zottarelli, C. L. A., Silva, D. K. A., 

Soares, D. J., Rezende, D. H. C., Luz, E. D. M. N., Gumboski, E. L., Wartchow, F., Karstedt, F., Freire, F. M., Coutinho, F. P., Melo, G. S. N., Sotão, H. M. 
P., Baseia, I. G., Pereira, J., Oliveira, J. J. S., Souza, J. F., Bezerra, J. L., Araujo Neta, L. S., Pfenning, L. H., Gusmão, L. F. P., Neves, M. A., Capelari, M., 

Jaeger, M. C. W., Pulgarín, M. P., Menolli Junior, N., Medeiros, P. S., Friedrich, R. C. S., Chikowski, R. S., Pires, R. M., Melo, R. F., Silveira, R. M. B., 

Errea-Valencia, S., Cortez, V. G., & Silva, V. F. (2015). Diversity of Brazilian Fungi. Rodriguésia, 66 (4), 1033-1045. 
 

Ministério do Meio Ambiente - MMA. A Biodiversidade pouco conhecida do Pampa. https://www.gov.br/mma/pt-br/noticias/a-biodiversidade-pouco-

conhecida-do-pampa 
 

Meijer, A. A. R. (2006). Preliminary list of the Macromycetes from the Brazilian state of Paraná. Boletim do Museu Botânico Municipal, 68, 01–55. 

 

Noordeloos, M. E. (1982). Notes on Entoloma. New and rare species of Entoloma from Scandinavia. New names and combinations. Nordic Journal of Botany, 

2 (2), 155-162. 
 

Noordeloos, M. E. (2011). Strophariaceae s.l. Fungi Europaei. 13. Alassio: Edizioni Candusso. 

 
Pegler, D. N. (1983). Agaric Flora of the Lesser Antilles. Kew Bulletin Add. Ser. IX: 668 pp., 129 fig., 27 pl. 

 

Pegler, D. N. (1997). The Agarics of São Paulo, Brazil. Royal Botanical Gardens, Kew. 
 

Pramanik, S., & Chaudhuri, S. (2017). Macrofungal diversity in the forest litter of Nadia District, West Bengal, India. African Journal of Microbiology 

Research, 11 (22), 927-944. 
 

Putzke, J., & Putzke, M. T. L. (2017). Cogumelos (fungos Agaricales) encontrados no Brasil: Famílias Agaricaceae, Amanitaceae, Bolbitiaceae, 

Coprinaceae/Psathyrellaceae, Crepidotaceae, Entolomataceae e Hygrophoraceae. Vol. 1. Santa Cruz do Sul, Editora Lupagraf. 
 

http://dx.doi.org/10.33448/rsd-v11i10.33143


Research, Society and Development, v. 11, n. 10, e596111033143, 2022 

(CC BY 4.0) | ISSN 2525-3409 | DOI: http://dx.doi.org/10.33448/rsd-v11i10.33143 
 

 

12 

Putzke, J., & Putzke, M. T. L. (2019) Cogumelos (fungos Agaricales) no Brasil: Ordens Boletales (Boletaceae e Paxillaceae), Polyporales 

(Polyporaceae/Lentinaceae), Russulales (Russulaceae) e Agaricales (Cortinariaceae, Inocybaceae, Pluteaceae e Strophariaceae). Vol. 2. Santa Cruz do Sul, 

Editora Lupagraf.  
 

Putzke, J., & Putzke, M. T. L. (2022). Cogumelos no Brasil – Tricholomataceae sensu lato. Santa Cruz do Sul, Editora Lupagraf. 353 pp (no prelo). 
 

Rosa, L. H., & Capelari, M. (2009). Agaricales fungi from Atlantic rain forest fragments in Minas Gerais, Brazil. Brazilian Journal of Microbiology, 40, 846-

851. 
 

Roskov, Y., Ower, G., Orrell, T., Nicolson, D., Bailly, N., Kirk, P. M., Bourgoin, T., DeWalt, R. E., Decock, W., Van Nieukerken, E., Zarucchi, J., & Penev, 

L. (eds.) (2019). Species 2000 & ITIS Catalogue of Life, 2019 Annual Checklist. Retrieved July 28, 2022, http://www. catalogueoflife.org/annual-
checklist/2019 

 

São Gabriel (RS), Prefeitura. https://www.saogabriel.rs.gov.br/pagina/historia 
 

Seger, C., Gallego, J. C., Takiuchi, E., & Cortez, V. G. (2017). Taxonomy of the south Brazilian species of Protostropharia (Strophariaceae, Agaricales). 

Mycosphere, 8(8), 1044–1053. 
 

Senn-Irlet, B., & De Meijer, A. A. R.. (1998). The genus Crepidotus from the state of Paraná, Brazil. Mycotaxon (USA). 

 
Silva, O. S., Cortez, V. G., & Silveira, R. M. B .(2006). The mycobiota of Itapuã Park, Rio Grande do Sul, Brazil. I. Species of Strophariaceae (Agaricales). 

Mycotaxon, 97, 219–229. 

 
Silva, O. S., Cortez, V. G.. & Silveira, R. M. B. (2008). Strophariaceae (Agaricales, Basidiomycota) no Parque Estadual de Itapuã, Viamão, Rio Grande do 

Sul: chave para identificação das espécies. Revista Brasileira de Biociências, 6 (3), 253–258. 

 
Silva-Filho, A. G. S., Coelho, G., & Cortez, V. G. (2016). Further notes on the morphology and distribution of Neopaxillus echinospermus (Agaricales, 

Basidiomycota) in Southern Brazil. Check List, 12 (1), 1834-1834. 

 
Singer, R. (1964). Boletes and related groups in South America. Nova Hedwigia, 7 (1, 2), 93- 132. 

 

Singer, R. (1986). The Agaricales in Modern Taxonomy. 4th ed., Germany: Koeltz Scientific Books. 
 

Singer, R., & Digilio, A. P. L. 1952 (1951). Pódromo de La Flora Agaricina Argentina. Lilloa, 25, 5–461. 

 
Sobestiansky, G. (2005). Contribution to a macromycete survey of the States of Rio Grande do Sul and Santa Catarina in Brazil. Brazilian Archives of Biology 

and Technology, 48, 437- 457. 

 

Vellinga, E. C. (2003). Chlorophyllum and Macrolepiota (Agaricaceae) in Australia. Australian Systematic Botany, 16 (3), 361-370. 

 

Wang, Y. W., & Tzean, S. S. (2015). Dung-associated, Potentially Hallucinogenic Mushrooms from Taiwan. Taiwania, 60 (4), 160-168. 
 

Watling, R., & de Meijer, A. A. R. (1997). Macromycetes from the state of Paraná Brazil: 5. Poroid and lamellate boletes. Edinburgh Journal of Botany, 54, 

231–251. 
 

Wartchow, F. A Família Agaricaceae Fr. (Agaricales, Basidiomycota) em áreas de Mata Atlântica na região metropolitana de Recife-Pernambuco, Brasil. 

(Master’s thesis, Universidade Federal de Pernambuco). 
 

Wartchow, F., Carvalho, A. S., & Sousa, M. C. (2010). First record of the psychotropic mushroom Copelandia cyanescens (Agaricales) from Pernambuco, 

Northeast Brazil. Revista Brasileira de Biociências, 8, 59-60. 

http://dx.doi.org/10.33448/rsd-v11i10.33143

