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Abstract

Northern Argentina hosts tropical and subtropical forests with a rich but still underexplored diversity of
Agaricales fungi. In this study, we describe two new species of Stropharia found growing on decaying
wood in native forests: Stropharia viridis, from the Cedrela forest within Bariti National Park (Salta,
Andean Yungas), and Stropharia misionensis, from the San Antonio Strict Natural Reserve (Misiones,
Alto Parana Atlantic Forests). Phylogenetic analysis based on the nuclear internal transcribed spacer
(nrITS) region and the large subunit (nrLSU) of the nuclear ribosomal DNA placed both species in well-
supported clades within Stropharia, thereby confirming their placement as distinct taxa within the genus.
Stropharia viridis is characterized by a dull green to grayish yellow, viscid pileus, sinuate lamellae, and
thick-walled inamyloid basidiospores; S. misionensis has a white pileus densely covered with brownish-
red squamules, a membranous superior annulus, and subangular spores < 10 um long. Both taxa present
smooth and thick-walled, inamyloid basidiospores, and clamp connections in all tissues. Complete
taxonomic descriptions, field photographs, drawings, photographs captured with the scanning electron
microscope (SEM) of the basidiospores, and comparisons of similar and closely related species are
provided. Additionally, UV fluorescence microscopy images reveal the presence of fluorescent cystidia in
S. misionensis. Finally, since both species are restricted to decaying wood within native forests currently
threatened by habitat loss, it is proposed that they should also be considered at risk.

Introduction

In the provinces of Misiones and Salta, located in northern Argentina, there are various natural areas that
preserve a high biodiversity of fauna, flora, and fungi. These regions have been the focus of numerous
mycological studies over the years, which have reported a significant diversity of fungal taxa (Spegazzini
1912, 1919; Singer 19504, b; Singer and Digilio 1951; Singer 1953, 1955, 1959, 1960; Singer and Morello
1960; Singer 19653, b, 1969, 1970, 19734, b, 1975, 1976; Wright and Wright 2005; Lechner et al. 2006;
Grassi et al. 2016). In the last decades, several studies have highlighted the high macrofungal diversity
present in northern Argentina, particularly in the Yungas and the Selva Paranaense. Niveiro and Alberté
(2012) compiled the macrofungal taxa of the Argentine Yungas and estimated that only 23-46% of the
Agaricales had been recorded, suggesting that a substantial number of species remain undocumented.
In Misiones, similar conclusions were reached by Lechner et al. (2006), Grassi et al. (2016) and Lining
(2021), who emphasized the presence of a rich, still-undescribed macrofungal community. Wright and
Wright (2005) documented a mycobiota comprising 374 species of Basidiomycota in the Iguazu
National Park, including a wide range of agarics, polypores, and gasteroid fungi. More recently, Nouhra et
al. (2018) described structured communities of Agaricomycetes along altitudinal gradients in the
montane cloud forests of the Yungas, with a predominance of saprotrophic and ectomycorrhizal taxa.

The genus Stropharia (Fr.) Quél. is the type genus of the family Strophariaceae Singer & A.H. Sm.,

comprising approximately 120 species (CABI Bioscience and Landcare Research 2020), and typified by
Stropharia aeruginosa (Curtis) Quél. Although the genus has been regarded as a synonym of Psilocybe
(Fr.) P. Kumm. (Noordeloos 1999; Kirk et al. 2008), molecular studies have supported its recognition as
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an independent genus (Moncalvo et al. 2000, 2002; Matheny et al. 2006). The genus is characterized by
saprotrophic mushrooms with medium to large basidiomata, viscid to dry pileus, hygrophanous or not,
and glabrous to squamous surface; a central stipe with annulus, viscid or dry; white to deep brownish
lamellae, sometimes with violaceous tinges, and a brown to violaceous-black spore print. Spores are
smooth and thick-walled, typically inamyloid; cystidia are present as cheilocystidia and pleurocystidia,
sometimes with chrysocystidia; pileipellis in cutis or ixocutis, occasionally with erect cells; and
acanthocytes—large spiked structures—that usually are present in the mycelium, rhizomorphs, and stipe
base mycelium (Singer 1986; Watling and Gregory 1987; Noordeloos 2011; Ryman 2012). The presence
of acanthocytes has been considered a diagnostic feature for the genus and has been emphasized in
several species descriptions from South America (Cortez and Silveira 2007, 2008; Seger et al. 2016).
Foundational works by Singer and Smith (1946) and Smith (1979) helped define the morphological
boundaries of Stropharia, particularly within Strophariaceae, and recent studies continue to refine its
taxonomy and species diversity in tropical and subtropical regions.

Strophariais a genus with a broad global distribution and is represented by species recorded from all
continents (Seger et al. 2016). Several species have been described from temperate and tropical regions,
particularly in the Americas and Asia, contributing to the growing understanding of the genus's
morphological and ecological diversity (Desjardin and Hemmes 2001; Bandala et al. 2005; Cortez and
Silveira 2007, 2008; Bau and Meng 2008; da Silva et al. 2009; Senthilarasu and Singh 2013; Tian and Bau
2014, Seger et al. 2016; Vizzini et al. 2017; Khan et al. 2019; Tian et al. 2021; Zhang et al. 2024; Feng et
al. 2025). In South America, taxonomic contributions from Brazil and Argentina have expanded the
known diversity of the genus, often emphasizing diagnostic features, such as acanthocytes and
chrysocystidia. Although some species, such as Stropharia rugosoannulata F.H. Mgller, have been
reported as edible (Dai et al. 2010), and others, such as Stropharia indigocephala Pegler & Young, have
shown medicinal potential (Dai and Yang 2008). The genus remains primarily studied for its taxonomic
complexity and ecological roles in wood decay and nutrient cycling. S. rugosoannulata has
demonstrated nematophagous activity through acanthocyte-mediated trapping mechanisms, with
effective immobilization and degradation of plant-parasitic nematodes, such as Meloidogyne hapla
Chitwood and Panagrellus redivivus Linneo (Luo et al. 2006; Zouhar et al. 2013). Its capacity to degrade
organic pollutants via extracellular enzymes like laccases and manganese peroxidases has positioned it
as a promising agent in bioremediation (Hu et al. 2021). Furthermore, its integration into crop rotation
systems has shown to enhance soil fertility, increase microbial diversity, and promote nutrient recycling,
particularly in models such as rice-S. rugosoannulata and sunflower-S. rugosoannulata rotations (Tang
et al. 2022; Dou et al. 2025; Lu et al. 2025).

The Argentinean Yungas, situated in the northwest, are considered an extension of the Amazonian
Domain (Cabrera 1994). This region is characterized by a marked altitudinal gradient and a complex
climate, with seasonal fog, persistent cloud cover, and a wide range of environmental conditions
including high temperatures, drought, elevated humidity, frosts, and occasional snowfall during winter.
Rainfall is concentrated between November and February, while the rest of the year is relatively dry. The
Yungas host a high diversity of tree species, with more than 230 recorded taxa (Grau and Brown 2000;
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Brown et al. 2005). In the northeast, the Selva Paranaense, located in Misiones province, forms part of
the Atlantic Forest and is recognized for its exceptional biodiversity (Bitetti et al. 2003; Izquierdo et al.
2011). The climate in this area is humid and subtropical, with abundant rainfall mainly between
November and February, and temperatures ranging from 16°C to 22°C, with summer peaks reaching
40°C and occasional frosts in winter. The forest composition includes a wide variety of native and exotic
tree species, with dominant genera, such as Araucaria Juss., Aspidosperma Mart. & Zucc.,
Campomanesia Ruiz & Pav., Cedrela P. Browne, Mimosa L., Ocotea Aubl., Nectandra Rol. ex Rottb., and
Parapiptadenia Brenan. Despite their ecological importance, both the Argentine Yungas and the Selva
Paranaense, face increasing threats due to unsustainable logging, extensive livestock farming, and
subsistence hunting, among other pressures, which contribute to the degradation and loss of
biodiversity in these ecosystems.

An excursion to the north of Argentina, in the provinces of Salta and Misiones, provided the opportunity
to document several collections of Stropharia, within Baritu National Park and San Antonio Reserve.
Sampling efforts in Salta, in northwestern Argentina, were focused on upper temperate montane
ecosystems (1500-2500 m a.s.l.). This area is dominated by trees of the genus Cedrela P. Browne, from
which collections of the newly proposed species Stropharia viridis A.P. Martinez, J.M. Suarez, J. Aliaga &
B.E. Lechner were obtained. The genus Cedrela is native to Argentina (Zuloaga and Morrone, 1999) and
is distributed mainly in South America, with five species recorded in the country, three of which are
exclusive to the northwest (C. balansae C. DC., C. lilloi C. DC., C. saltensis Zapater & del Castillo) and two
from the northeast (C. fissilis Vell., C. odorata L.) (Zapater et al. 2004). Two new species of agaric fungi
were described by Martinez et al. (2024) from the Cedrela forest in Bariti National Park, highlighting the
fungal diversity associated with these native ecosystems. Sampling efforts in Misiones focused on the
San Antonio Strict Nature Reserve, located in northeastern Argentina within the Atlantic Forest. This area
is composed of trees belonging to the genera Araucaria, Aspidosperma, Cedrela and Nectandra, where
collections of the newly proposed species Stropharia misionensis A.P. Martinez, J.M. Suarez, J.Aliaga &
B.E. Lechner were found. The native forest in this reserve plays a crucial role in maintaining ecological
balance, supporting biodiversity, and providing habitat for numerous plant species (Fundacién Vida
Silvestre Argentina, 2025).

This study contributes to the taxonomic knowledge of Stropharia in South America by describing two
new species from native forests in northwestern and northeastern Argentina. Both taxa, Stropharia
viridis and Stropharia misionensis, are known only from their type localities, which are ecologically
distinctive and under conservation pressure. Species delimitation was based on an integrative approach
combining morphological and molecular data (ITS and LSU), supporting their recognition as distinct
taxa. These findings emphasize the importance of documenting fungal diversity in threatened
ecosystems and provide a foundation for future conservation and research initiatives.

Material and methods
Specimens studied
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Specimens were collected in 2023 within Baritli National Park (Salta Province) and San Antonio Strict
Nature Reserve (Misiones Province), both located in northern Argentina. Collections were obtained in
forests dominated by trees of the genus Cedrela, locally referred to as the “Cedral” site, and in native
Atlantic Forest ecosystems characterized by the presence of Araucaria species. All specimens were
carefully documented and preserved following standard methodologies for Agaricales (Largent 1986).
Voucher specimens were deposited in the Mycological Herbarium of the Departamento de Biodiversidad
y Biologia Experimental, Facultad de Ciencias Exactas y Naturales, Universidad de Buenos Aires (BAFC).

Morphological studies

Macroscopic descriptions were based on fresh basidiomata, with colors determined according to
Kornerup and Wanscher (1987). Microscopic observations followed standard protocols for Agaricales
(Lechner 2021). Longitudinal radial sections of the pileus were made to examine the pileipellis;
transverse sections of the lamellae were used to describe basidia, cystidia, and spores; and longitudinal
sections of the stipe were prepared to characterize caulocystidia. Various mounting media and stains
were employed to enhance visibility of structures and reactions: 3% KOH, 1% aqueous phloxine, and
Melzer's reagent. Microscopic analyses were conducted using a Leica DM750 bright field microscope,
and images were captured with a Leica iCC50 W integrated camera. All structures were measured, and
the following abbreviations were used: Q (length/width ratio of spores), Qe (mean Q value), N (number of
spores measured), and Me (mean spore size). Illustrative figures were hand-drawn to complement the
photographic documentation of the two new Stropharia species. For basidiospore imaging, a FE SEM
SUPRA40 scanning electron microscope (Carl Zeiss AG) was used. Fluorescence imaging was
performed using a Zeiss LSM980 confocal microscope with Airyscan-2 and a Leica DM750 microscope
equipped with UV illumination.

DNA extraction, PCR conditions, and sequencing

Genomic DNA was extracted from fresh basidiomata using the NaOH-based protocol described by
Steiner et al. (1995). PCR amplification was performed using the primer pairs ITS4-ITS5 (White et al.
1990) for the internal transcribed spacer (ITS) region and LROR-LR5 (Vilgalys and Hester 1990) for the
partial large subunit (LSU) region. The amplification protocol for ITS consisted of an initial denaturation
at 95°C for 2 min, followed by 40 cycles of 95°C for 30 s, 55°C for 45 s, and 72°C for 1 min, with a final
extension at 72°C for 15 min. For LSU, the program included an initial denaturation at 95°C for 3 min,
followed by 40 cycles of 95°C for 30 s, 55°C for 30 s, and 72°C for 1 min, with a final extension at 72°C
for 15 min. PCR products were visualized on 1% agarose gels and sent to Macrogen Inc. (South Korea)
for sequencing. Raw sequences were manually edited using BioEdit v7.2.5 (Hall 1999, 2004) and
compared against existing data using BLAST searches in GenBank. Newly generated sequences were
deposited in the GenBank database.
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Phylogenetic analyses

Phylogenetic analyses were conducted to assess the placement of the two new Stropharia species
within the genus. Two datasets were constructed: one based on the internal transcribed spacer region
including the 5.8S gene (ITS1-5.8S-ITS2) and the other based on the large subunit (LSU, 28S). A third
concatenated dataset combining ITS and LSU sequences was also assembled. Reference sequences
were selected based on previous studies (Vizzini et al. 2017; Khan et al. 2019; Tian et al. 2021; Zhang et
al. 2024; Feng et al. 2025) and BLAST best hits from GenBank. Species of the genus Psilocybe, which are
phylogenetically distinct from Stropharia, were used as outgroup taxa (Feng et al. 2025). All related
information is presented in Table 1.

Sequence alignments were performed separately for each locus using MAFFT v7
(https://mafft.cbrc.jp/alignment/server/) and manually refined in BioEdit v7.2.5 (Hall 1999, 2004).
Maximum Likelihood (ML) analyses were conducted using RAXML-NG under the GTR + G model, with
node support estimated via 1000 bootstrap replicates. Bayesian Inference (Bl) analyses were performed
in MrBayes v3.2.6 (Ronquist et al. 2012), with two parallel runs of 15,000,000 generations, discarding the
first 25% of sampled trees as burn-in. Nodes with bootstrap values = 60% and Posterior probability (PP)
values = 0.75 were retained in the final consensus tree. Resulting phylogenetic trees were visualized
using FigTree v1.4.0 (Rambaut 2009).

Table 1. Species name and GenBank accession numbers of the sequences included in this study for the
Stropharia phylogenetic analyses.

Taxonomy

Taxonomic treatment followed the guidelines of the International Code of Nomenclature for algae, fungi,
and plants (ICNafp; Turland et al. 2018). Names and synonyms were verified using Index Fungorum and
the Authors of Fungal Names database (CABI Bioscience and Landcare Research 2020). Herbarium
acronyms were cited according to Thiers (2012). Reference descriptions of related taxa were consulted
from the following sources: Morgan (1908), Redhead (1984), Bandala and Montoya (1993), Desjardin and
Hemmes (2001), Cortez and Silveira (2008), Cortez (2008), da Silva et al. (2009), Senthilarasu and Singh
(2013), Tian and Bau (2014), Seger et al. (2016), Vizzini et al. (2017), Khan et al. (2019), Lee et al. (2020),
Tian et al. (2021), Hausknecht and Greilhuber (2024), Zhang et al. (2024), Kotkova et al. (2024), Feng et
al. (2025). The new taxa were registered in the MycoBank database under accession numbers
MB#861022 and MB#861114.

Results
Molecular phylogeny
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The Maximum Likelihood (ML) and Bayesian Inference (Bl) analyses of the combined ITS-LSU dataset
for Stropharia and related taxa (Fig. 1) revealed that the collections corresponding to Stropharia viridis
and S. misionensis form strongly supported monophyletic clades within their respective species groups.
Eight sequences, including four ITS and four LSU, were newly generated for the phylogenetic analyses.
The final alignment comprised 47 sequences with a total length of 1581 base pairs, of which 1151 sites
were conserved and 430 were variable. The resulting topology is congruent with previous phylogenetic
frameworks proposed by Vizzini et al. (2017), Khan et al. (2019), Tian et al. (2021), Zhang et al. (2024),
and Feng et al. (2025).

Taxonomy

7 Stropharia viridis A.P. Martinez, J.M. Suarez, J. Aliaga & B.E. Lechner, sp. nov. (Fig. 2).
MycoBank: MB#861114

GenBank. rDNA ITS: PX124085, PX124086; LSU: PX124144, PX124145.

Etymology

The specific epithet viridis is derived from the Latin word “green”, referring to the characteristic dull green
coloration of the pileus observed in fresh basidiomes. This color trait is one of the most distinctive
macroscopic features of the species.

Diagnosis: Stropharia viridis is characterized by a viscid pileus of dull green (26E8) to grayish yellow
(28A8-2C5), with remnants of the veil especially near the margin. The lamellae are sinuate, light brown
in color. The stipe is central, longitudinally striate, with white fibrils. The cheilocystidia are cylindrical to
clavate-capitate, with thickened and ornamented walls.

Holotype

ARGENTINA, Salta, Parque Nacional Baritu, Bosque El Cedral, 17700 m., 03/03/2023, 22° 37" 11.8" S, 64
°45'12.3" W, leg. Agustin P. Martinez, Juan M. Suarez & Joaquin Aliaga (BAFC53517).

Description

Basidiomata (Fig. 2) medium-sized. Pileus 10-45 mm in diameter, convex to campanulate, dull green
(26E8) when young, umbonate and vivid green to grayish yellow (28A8-2C5) at maturity; hygrophanous,
with a few white (1A1) scales near the margin. Margin irregularly wavy, slightly inrolled, appendiculate;
surface smooth, viscid; context fleshy. Lamellae sinuate to adnate, 4-20 mm wide, light brown (6D5),
with a whitish and slightly irregular edge; with lamellulae intercalated. Stipe central, 5-8 mm wide, terete,
solid, fibrillose, longitudinally striate, equal, white to grayish yellow (2B3), covered with white fibrils (1A1)
below the pileus attachment zone; annulus absent.
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Basidiospores (Fig. 3a; Fig. 5. a—b) 6.4-8.6 x 4.2-4.9 ym, Me=7.5 x 4.4 ym, Qe=1.7, N=30; ellipsoid,
smooth, with a small truncate germ pore, slightly thick-walled (0.7 um), yellowish orange (4B7). Basidia
(Fig. 3b) 21.3-31 x 4.7-6.9 um, clavate, tetra- and mostly bisporic, hyaline. Cheilocystidia (Fig. 3¢c) 52.2-
66.4 x 9.1-11.9 ym, cylindro-clavate, capitate, sometimes with constrictions and slightly thickened,
rugose walls containing grayish yellow (4B6) pigment; emitting pale green (26A4) fluorescence under UV
excitation (Fig. 4). Pleurochrysocystidia (Fig. 3d) 38.9-53.5 x 10.1-13 pym, lageniform, mucronate,
abundant on the lamellar sides, some completely filled with subhyaline to grayish yellow (4B6) contents
and irregular in shape. Pileipellis (Fig. 3e) a cutis with a gelatinized layer 45-65 pm thick, composed of
ornamented (tiger-striped) hyphae, 1.9-4.6 um wide, with encrusted grayish yellow (4B6) pigment.
Stipitipellis a cutis with caulocystidia (Fig. 3f) 8.7-15.6 pm wide, 24.3-51.9 pm long, claviform, pyriform,
or capitate, with rugose walls bearing grayish yellow (4B6) pigment. Clamp connections present in all
tissues.

Habit and habitat

Gregarious or in clusters. This species has been collected only in the Baritu National Park, Salta, within a
forest mainly composed of long-lived Cedrela spp. (Meliaceae Juss.) specimens.

Commentary

The collections of Stropharia viridis form a highly supported monophyletic group (PP = 1.00; BS = 100)
within the clade comprising S. aeruginosa, S. albonitens (Fr.) Quél., S. caerulea Kreisel, S. daliensis Y.L.
Feng, Y. Fang and X. Guo, S. inuncta (Fr.) Quél., and S. microaeruginosa J.Z. Xu.This placement confirms
its close relationship with taxa characterized by greenish to bluish pileus tones, ellipsoid spores with
moderately thick walls, pleurochrysocystidia, and a gelatinized pileipellis.

Macroscopically, S. viridis is easily distinguished by its viscid, greenish pileus (dull green to grayish
yellow) with veil remnants near the margin, light brown sinuate lamellae, and a longitudinally striate stipe
covered with white fibrils. The presence of ornamented, thick-walled cheilocystidia with capitate apices
is a key diagnostic feature, absent in most related species.

Among the phylogenetically closest taxa, S. aeruginosa and S. caerulea differ by their bluish pileus tones,
persistent annulus, and habitat on soil rather than decayed wood (Vagner and Silveira 2008). Stropharia
albonitens and S. inuncta share the viscid pileus and gelatinized pileipellis but lack ornamented
cheilocystidia and exhibit larger basidiospores (Breintenbach and Kréanszlin 1995). Stropharia
microaeruginosa and S. daliensis differ by their smaller basidiomes, bluish pileus, and terrestrial habit
(Zhang et al. 2024; Feng et al. 2025). A superficially similar species, S. pseudocyanea (Desm.) Morgan,
can be separated by its bluish-green stipe, larger spores, and cheilocystidia without thickened or
ornamented walls (Redhead 1984; Bandala and Montoya 1993).

These combined morphological and molecular characters support the recognition of S. viridis as a
distinct species associated with decayed wood under Cedrela spp. in the Atlantic Forest of northeastern
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Argentina.

Material examined: Stropharia viridis. ARGENTINA, Salta, Parque Nacional Baritd, Bosque El Cedral, 1700
m asl., 03/03/2023,22° 37" 11.8" S, 64 °45' 12.3" W, leg. Agustin P. Martinez, Juan M. Suarez & Joaquin
Aliaga (BAFC53517). Parque Nacional Barity, Bosque El Cedral, 17700 m asl., 03/03/2023, 22° 37' 15.9" S,
64° 45' 11.5" W, leg. Agustin P. Martinez, Juan M. Suarez & Joaquin Aliaga (BAFC53518).

2 Stropharia misionensis A.P. Martinez, J.M. Sudrez, J. Aliaga & B.E. Lechner, sp. nov. (Fig. 6).
MycoBank

MB#861022

GenBank: ITS: PX124083, PX124084; LSU: PX124146, PX124147.

Etymology

The specific epithet refers to Misiones Province (northeastern Argentina), referring to the locality where
the type material was collected.

Diagnosis: Stropharia misionensis is characterized by its brownish red squamulose pileus over a white
background, stipe with concolorous scales, membranous superior annulus, lamellae with eroded edge,
and subangular spores less than 10 pm in length.

Holotype

ARGENTINA, Misiones, Reserva Natural Estricta San Antonio, 500 m asl., 14/06/2023, 26° 1' 20.4" S, 53°
47' 58.40" W, leg. Agustin P. Martinez, Juan M. Suéarez & Joaquin Aliaga (BAFC53520).

Description

Basidiomata (Fig. 6) medium-sized. Pileus 20—50 mm in diameter, convex to plane or concave; surface
white (1A1), covered with appressed—imbricate brownish red (11C7) squamules, more concentrated
toward the center; dry; margin irregularly wavy and appendiculate, straight to slightly uplifted; context
fleshy, up to 8 mm thick, white (1A1). Lamellae sinuate, 15-35 mm long, grey (6C1) to brownish grey
(6C2), edge irregular and eroded, moderately broad, close. Stipe central, 50-80 x 5-8 mm, cylindrical,
solid, fibrillose, equal or slightly tapering toward the base, white (1A1), covered with concolorous scales,
becoming pale yellow (1A3) when handled; annulus membranous, superior, rugulose.

Basidiospores (Fig. 7a, 5b) (5.6)5.9-6.9(7.4) x (3)3.5-4.1(4.5) um, Me 6.1 x 3.9 ym, Qe=1.7, N=30;
ellipsoid, slightly angular, ovate, subhexagonal to subrhomboid in side view, smooth, with a truncate
germ pore, wall slightly thickened (0.5-0.7 um), greyish yellow (4C7) in KOH. Basidia (Fig. 7b) 24.8-34.3
pum, clavate, predominantly tetrasporic, occasionally bisporic, hyaline; sterigmata 6 pm long. Lamellar
edge sterile, entirely covered with cheilocystidia (Fig. 7c) 29.9-49 x 10-19.3 ym, pyriform, hyaline.
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Pleurochrysocystidia (Fig. 7d) 29.5-41.3 x 8.6—12.3 ym, abundant on lamellar faces, lageniform, apex
mucronate, sometimes bifurcate, contents subhyaline. Hymenophoral trama pseudoparenchymatous,
composed of thin-walled, hyaline hyphae. Pileipellis (Fig. 7e) a regular cutis, with elements of the

squamules erect and inflated, 8.5-20 ym wide, greyish yellow (4C5) in KOH. Stipitipellis composed of
hyaline, thin-walled, clamped hyphae, 2-17 ym diam.; caulocystidia not observed. All tissues clamped.

Habit and habitat

solitary to gregarious, growing on decayed wood, in mixed forest vegetation. Known only from the type
locality in San Antonio, Misiones Province, Argentina.

Commentary

The collections of S. misionensis form a highly supported monophyletic group, with high posterior
probability (PP) and bootstrap support (BS) values, within the clade comprising S. rugosoannulata, S.
lignicola E.J. Tian, S. hardii G.F. Atk., S. subrugosoannulata J.Z. Xu and S. acanthostipitata Angelini &
Vizzini, with S. acanthostipitata as the sister clade. The macroscopic features of S. misionensis—a white
pileus covered with brownish-red squamules, a membranous superior annulus, and brownish-grey
lamellae with irregular edges—clearly distinguish it from other species of this clade.

The phylogenetically closest species recovered in this study possess acanthocysts. These structures are
typically present in the rhizomorphs of the basidiome, occasionally on the stipe, and in the case of S.
acanthocystis Cortez & R.M. Silveira, even in the hymenium. The new taxon S. misionensis was found
without basal rhizomorphs and without acanthocysts in any part of the basidiome.

Stropharia acanthostipitata has a yellowish to brown pileus, emarginate lamellae, and lacks a
membranous annulus, and microscopically, it differs from S. misionensis by its irregularly shaped
chrysocystidia with yellowish contents, smaller cheilocystidia, pileipellis with a gelatinized layer,
stipitipellis with diverticulate cauloleptocystidia and caulochrysocystidia, and the presence of
acanthocysts (Vizzini et al. 2017). In addition, other species of the genus exhibit distinctive features: S.
acanthocystis is distinguished by hymenial acanthocytes mixed with the basidia and cystidia, S.
apiahyna by a persistent membranous annulus and absence of cheilocystidia, and S. araucariae by a
dark brown pileus and cheilocystidia as chrysocystidia (Vagner and Silveira 2008). Another closely
related and macroscopically similar species, S. subrugosoannulata, differs by having adnate to adnexed
lamellae with reddish tones (titian red to terra-cotta, 7D6-7D7), a non-persistent annulus, growth on soil
under bamboo, smaller basidia and basidiospores (13.8-16.8 pm), lageniform cheilocystidia, and
acanthocysts in the basal mycelium of the stipe (Zhang et al. 2024). Stropharia lignicola is easily
distinguished by its yellowish pileus tones, viscid surface, adnate lamellae, clavate pleurocystidia with
yellowish content, clavate cheilocystidia, and the presence of acanthocysts both in the hymenium and
basal mycelium (Tian et al. 2021). Stropharia rugosoannulata, differs from S. misionensis by its larger
and smooth pileus, darker and violaceous lamellae, and terrestrial habitat (Breintenbach and Kranszlin
1995). Lastly, Stropharia jilinensis T. Bau & E.J. Tian also exhibits a scaly pileus, but with grayish-violet
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(17D4-18D4) to yellowish-brown (5D5) tones, a viscid surface, lamellae with crenate or dentate edges,
and a persistent membranous annulus. Microscopically, it differs by having yellowish, tetrasporic basidia
and versiform cheilocystidia—clavate to subfusoid, flexuous—filamentous, sometimes branched, and
arranged in chains of clavate to subglobose cells (Tian and Bau 2014).

These combined morphological and molecular features support the recognition of S. misionensis as a
distinct and novel species endemic to the Atlantic Forest of northeastern Argentina.

Material examined: Stropharia misionensis. ARGENTINA, Misiones, Reserva Natural Estricta San Antonio,
500m asl., 14/06/2023, 26° 1' 20.4" S, 53° 47' 58.40" W, leg. Agustin P. Martinez, Juan M. Suarez &
Joaquin Aliaga (BAFC53519). Reserva Natural Estricta San Antonio, 500m asl., 14/06/2023, 26° 1' 24.4"
S, 53° 47' 42.4" W, leg. Agustin P. Martinez, Juan M. Sudrez & Joaquin Aliaga (BAFC53520).

Discussion

The Agaricales represent one of the most species-rich orders within the Basidiomycota, comprising over
40,000 described species and exhibiting remarkable morphological and ecological diversity (Kalichman
et al. 2020; Dong et al. 2025). Fungi kingdom plays essential roles in ecosystems as decomposers of
organic matter, mutualists in mycorrhizal associations, and contributors to nutrient cycling and soil
formation (Matheny et al. 2006; Ruiz-Duefias et al. 2021). Their conservation is increasingly recognized
as critical, not only for maintaining biodiversity but also for preserving ecosystem functionality and their
potential applications in medicine, biotechnology, and agriculture (Heilmann-Clausen et al. 2015;
Haelewaters et al. 2022).

In this study, we describe two new species of Stropharia (S. misionensis and S. viridis) from native
forests of northeastern and northwestern Argentina. These findings underscore the richness of fungal
diversity in underexplored ecosystems such as the Atlantic Forest and the montane Yungas, both
considered biodiversity hotspots (Wright and Wright 2005). The integration of morphological, ecological,
and molecular data provides robust support for the recognition of both taxa as distinct species within
the genus Stropharia, which continues to expand with recent discoveries in South America and Asia
(Vizzini 2017; Zhang et al. 2024; Hausknecht and Greilhuber 2024).

Phylogenetic analyses based on ITS-LSU sequences positioned S. viridis within a clade comprising S.
inuncta, S. caerulea, S. aeruginosa, and S. microaeruginosa, while S. misionensis was placed within the
group that includes S. rugosoannulata, S. subrugosoannulata, S. lignicola, S. acanthostipitata, and S.
hardii. In both cases, the new species formed highly supported monophyletic groups, reinforcing their
taxonomic significance and independent evolution (Vizzini et al. 2017; Khan et al. 2019; Tian et al. 2021;
Zhang et al. 2024, Feng et al. 2025).

From a conservation perspective, these species are of particular concern. Stropharia misionensis is
known only from a single locality within the Reserva Natural Estricta San Antonio, a protected remnant of
Atlantic Forest, while S. viridis was found exclusively in the Parque Nacional Baritd, in association with
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long-lived Cedrela trees. Their apparent endemism, restricted distribution, and habitat specificity suggest
that both species may be vulnerable to environmental changes and habitat degradation (Amaranthus
1998; Sridhar 2013). These findings align with broader patterns observed in macrofungi, where many
species remain undescribed and are often confined to threatened ecosystems (Heilmann-Clausen et al.
2015).

The documentation and formal description of these fungi contribute to the understanding of fungal
diversity in South America and provide a scientific basis for their potential inclusion in conservation
assessments such as the IUCN Red List of Threatened Species (IUCN 2025). The application of IUCN
criteria to fungi has gained momentum in recent years, with over 500 fungal species now assessed
globally, and given their restricted distribution and habitat specificity, S. misionensis and S. viridis may
qualify under criteria such as B1 (limited extent of occurrence) and D2 (very restricted area of
occupancy), which are designed to identify species at risk due to geographic limitation and potential
threats (Heilmann-Clausen et al. 2015; Haelewaters et al. 2022). These initiatives are essential to ensure
that fungi are adequately represented in biodiversity policies and protected under environmental
legislation.

Our findings reinforce the importance of continued fieldwork, taxonomic research, and molecular studies
in native forests, which remain reservoirs of undescribed fungal biodiversity. The discovery of S.
misionensis and S. viridis in protected areas highlights the role of conservation areas not only in
preserving known biodiversity but also in enabling the discovery of new taxa. Moreover, these results
emphasize the need to integrate fungi into broader conservation frameworks, recognizing their
ecological roles and the urgency of protecting their habitats (Sridhar 2013; Heilmann-Clausen et al.
2015). Strengthening fungal representation in biodiversity policies and environmental legislation is a
necessary step toward a more inclusive and effective conservation strategy.

Declarations

Acknowledgements

We would like to express our gratitude to CONICET and UBA for the funding provided. Additionally, we
extend our heartfelt appreciation to the park rangers of Bariti National Park, El Nogalar De Los Toldos
National Reserve, and San Antonio Reserve for their invaluable collaboration during the sampling
conducted within the reserve. Their support, provision, and the use of facilities in Lipeo and San Antonio
greatly contributed to the acquisition of a significant number of collections.

Author contribution All authors contributed to the studies described in the paper and read and approved
the final manuscript.

Funding CONICET and UBA provided funding.

Page 12/26



Availability of data and materials DNA sequence data generated or used in the current study are
deposited at GenBank as set out in Table 1 of the present paper.

Ethics approval and consent to participate: All authors confirm that no research involving humans or
animals was involved in the current study, that there are no issues relating to animal welfare relating to
the current study and that they have approval to participate in the current study.

Consent for publication: All authors have given explicit consent to the submitted paper and to the
inclusion of their data in it.

Competing interests: The authors declare no competing interests.

References

1.

Amaranthus MP (1998) The importance and conservation of ectomycorrhizal fungal diversity in
forest ecosystems: lessons from Europe and the Pacific Northwest. Gen Tech Rep PNW-GTR-431.
U.S. Forest Service

. Bandala VM, Montoya L (1993) Nuevos registros de hongos del estado de Veracruz, V. Nuevos

Aphyllophorales y Agaricales. Revista Mexicana de Micologia 9:85-118

. Bandala VM, Montoya L, Jarvio D (2005) Agarics from coffee plantations in Eastern Mexico: two

new records. Fungal Divers 20:17-29

. Bau T, Meng TX (2008) Strophariaceae of China (ll) Stropharia. J Fungal Res 6(1):7-34

5. Bitetti MS, Placci G, Dietz LA (2003) A biodiversity vision for the Upper Parand Atlantic Forest

10.

11.

ecoregion: Designing a biodiversity conservation landscape and setting priorities for conservation
action. WWF

. Breintenbach J, Kréanszlin F (1995) Champignons de Suisse, champignons 4 lames (2éme partie).

Entolomataceae, Plutaceae, Amanitaceae, Agaricaceae, Bolbitaceae, Coprinaceae, Strophariaceae.
Mycologia Eds, Lucerne. Vol 4

. Brown AD, Pacheco S, Lomascolo T, Malizia L (2005) Ecorregién Yungas: Situacién ambiental en los

Bosques andinos Yunguenos. Fundacion Vida Silvestre Argentina, Argentina, pp 53-72

. CABI Bioscience and Landcare Research (2020) Index fungorum. https://www.indexfungorum.org/.

Accessed November 2025

. Cabrera AL (1994) Regiones fitogeograficas argentinas. Enciclopedia Argentina de Agriculturay

Jardineria, Tomo I, fasciculo 1. Acme, Buenos Aires

Cortez VG (2008) Type studies on South American Strophariaceae: 2. Pholiota trinitensis is
transferred to Stropharia. Mycotaxon 105:7

Cortez VG, Silveira RMB (2007) A new species of Stropharia with hymenial acanthocytes. Mycologia
99(1):135-138. https://doi.org/10.1080/15572536.2007.11832609

Page 13/26



12.

13.

14.
15.
16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Cortez VG, Silveira RMB (2008) The agaric genus Stropharia (Strophariaceae, Agaricales) in Rio
Grande do Sul State, Brazil. Fungal Divers 32:31-57

da Silva PS, Cortez VG, Silveira RMB (2009) New species of Stropharia from Araucaria angustifolia
forests of southern Brazil. Mycologia 101(4):539-544. 10.3852/08-097

Dai YC, Yang ZL (2008) A revised checklist of medicinal fungi in China. Mycosystema 27:801-824
Dai YC, Zhou LW, Yang ZL (2010) A revised checklist of edible fungi in China. Mycosystema 29:1-21
Dentinger BTM, Didukh MY, Moncalvo JM (2011) Comparing COIl and ITS as DNA barcode markers

for mushrooms and allies (Agaricomycotina). PLoS ONE 6(9):e25081.
https://doi.org/10.1371/journal.pone.0025081

Desjardin DE, Hemmes DE (2001) Agaricales of the Hawaiian Islands—7. Notes on Volvariella,
Mpycena sect. Radiatae, Physalacria, Porpoloma and Stropharia. Harv Papers Bot :85-103.
https://www.jstor.org/stable/41761629

Dong J, Chen M, Chen M, Li Q, Zhu Y, Zhang X, Zhou CQ, Li W, Muhammad A, Zhou HM, Jabeen S,
Zhao C (2025) Notes, outline, taxonomy and phylogeny of wood-inhabiting Agaricales. Mycosphere
16(1):2599-2711. 10.3897/mycokeys.108.128659

Dou T, Zhang K, Shi X, Liu W, Yu F, Liu D (2025) Crop—Mushroom Rotation: A Comprehensive Review
of Its Multifaceted Impacts on Soil Quality, Agricultural Sustainability, and Ecosystem Health.
Agronomy 15(3):563. https://doi.org/10.3390/agronomy15030563

Feng Y, Fang Y, Liu S, Guo X, Luo X, Gao Z, Ma M, Hua R, Sun D (2025) Stropharia daliensis sp. nov.
(Strophariaceae, Agaricales) from Yunnan Province, China. Phytotaxa 698(3):187-195.
10.11646/phytotaxa.698.3.5

Fundacion Vida Silvestre Argentina (2025) https://www.vidasilvestre.org.ar/. Accessed November
2025

Grassi EM, Romano GM, Schenone NF (2016) Macrohongos presentes en un area de manejo
regenerativo de bosque de Mata Atlantica (Misiones, Argentina). Boletin de la Sociedad Argentina
de Botanica 51(2):223-233

Grau A, Brown A (2000) Development threats to biodiversity and opportunities for conservation in
the Mountain Ranges of the Upper Bermejo River Basin, NW Argentina and SW Bolivia. Ambio
29:445-450. 10.1579/0044-7447-29.7.445

Haelewaters D, Gafforov Y, Zhou LW (2022) Biodiversity and conservation of fungi and fungus-like
organisms. Front Fungal Biology 3:973249

Hall TA (1999) BioEdit: a user-friendly biological sequence alignment editor and analysis program
for Windows 95/98/NT. Nucleic Acids Symposium Series 41:95-98

Hall TA (2004) BioEdit version 7.0.0. Distributed by the author.
http://www.mbio.ncsu.edu/BioEdit/bioedit.html

Hausknecht A, Greilhuber | (2024) Stropharia melanospermoides, spec. nova (Strophariaceae).
Osterreichische Zeitschrift fiir Pilzkunde /. Austrian J Mycol 30:145-150

Page 14/26



28.

29.

30.
31.

32.

33.

34.

35.
36.

37.

38.

39.

40.

41.

42.

43.

44.

Heilmann-Clausen J, Barron E, Boddy L, Dahlberg A, Griffith GW, Nordén J, Ovaskainen O, Perinii C,
Senn-Irlet B, Halme P (2015) A fungal perspective on conservation biology. Conserv Biol 29(1):61-
68.10.1111/cobi. 12388

Hu Y, Mortimer PE, Hyde KD, Kakumyan P, Thongklang N (2021) Mushroom cultivation for soil
amendment and bioremediation. Circular Agricultural Syst 1(1):1-14. 10.48130/CAS-2021-0011
IUCN (2025) The IUCN Red List of Threatened Species. Version 2025-2. https://www.iucnredlist.org
Izquierdo AE, Grau HR, Aide TM (2011) Implications of rural—urban migration for conservation of the
Atlantic Forest and urban growth in Misiones, Argentina (1970-2030). Ambio 40:298-309
Kalichman J, Kirk PM, Matheny PB (2020) A compendium of generic names of agarics and
Agaricales. Taxon 69(6):1234-1256. 10.1002/tax.12240

Khan MB, Ishaq M, Kiran M, Fiaz M, Khalid AN (2019) Stropharia atroferruginea (Agaricales,
Strophariaceae), a new species from Battagram District. Pakistan Phytotaxa 409(2):83-92.
https://doi.org/10.11646/phytotaxa.409.2.4

Kirk PM, Cannon PF, Minter DW, Stalpers JA (2008) Ainsworth & bisby’s dictionary of the fungi, 10th
edn. CABI, United Kingdom, p 771

Kornerup A, Wanscher JH (1987) Methuen handbook of colour. ISBN: 0413334007

Kotkova VM, Afonina OM, Alverdiyeva SM, Anissimova OV, Bragin AV, Cherenkova NN et al (2024)
New cryptogamic records. 13. HOBOCTM cucteMaTuUKn HU3LWKX pacTeHnin 58:221-265

Largent DL (1986) How to identify mushrooms to genus | — macroscopic features. Mad River,
Eureka, California. ISBN: 978-0916422004

Lechner BE (2021) Hongos de la Argentina — Comestibles vs. Toxicos. Volumen 1: Los hongos con
laminillas y boletaceas del Partido de Pinamar. MiBo Ediciones

Lechner BE, Wright JE, Popoff OF (2006) New taxa and new records for Argentina of fungi from
Iguazu National Park, Misiones. Fungal Divers 21:131-139

Lee JW, Park MS, Park JH, Cho Y, Kim C, Kim CS, Jo JW, Lim YW (2020) Taxonomic study of the
genus Pholiota (Strophariaceae, Basidiomycota) in Korea. Mycobiology 48(6):476-483.
https://doi.org/10.1080/12298093.2020.1831427

Lining DE (2021) Hongos agaricoides asociados a cultivos de Pinus spp. en la provincia de Misiones
(Argentina)

Liu H, Mao N, Fan L, Guo S (2021) Stropharia populicola (Strophariaceae, Agaricales), a new species
from China. Phytotaxa 518(4):251-260. https://doi.org/10.11646/phytotaxa.518.4.2

Lu J, Yan J, Lu N, Song J, Lin J, Zhou X, Ying X, Li Z, Zhou Z, Yao F (2025) Analysis of Gene
Regulatory Network and Transcription Factors in Different Tissues of the Stropharia rugosoannulata
Fruiting Body. J Fungi 11(2):123. https://doi.org/10.3390/jof11020123

Luo YJ, Niu KC, Zhao ZG (2006) Fertilization effects on species reproductive allocation in an alpine
meadow plant community. Chin J Plant Ecol 30:817-826. https://doi.org/10.17521/cjpe.2006.0104

Page 15/26



45.

46

47.

48.

49.

50.

o1.

92.

53.

o4.

99.

56.

o7.

58.

59.

60.

Ma T, Ling XF, Hyde KD (2016) Species of Psilocybe (Hymenogastraceae) from Yunnan, southwest
China. Phytotaxa 284(3):181-193. https://doi.org/10.11646/phytotaxa.284.3.3

. Martinez AP, Suarez JM, Aliaga J, Baroni TJ, Lechner BE (2024) New species from Argentinean

Yungas, Cercopemyces messii and Clitocybe cedrelae. Agaricales) Mycological Progress 23(1):33.
http://dx.doi.org/10.1007/s11557-024-01971-3. Agaricomycetes

Matheny PB, Curtis JM, Hofstetter V, Aime MC, Moncalvo JM, Ge ZW et al (2006) Major clades of
Agaricales: a multilocus phylogenetic overview. Mycologia 98:982-995.
https://doi.org/10.3852/mycologia.98.6.982

Moncalvo JM, Lutzoni FM, Rehner SA, Johnson J, Vilgalys R (2000) Phylogenetic relationships of
agaric fungi based on nuclear large subunit ribosomal DNA sequences. Syst Biol 49(2):278-305.
10.1093/sysbio/49.2.278

Moncalvo JM, Vilgalys R, Redhead SA, Johnson JE, James TY, Aime MC et al (2002) One hundred
and seventeen clades of euagarics. Mol Phylogenet Evol 23(3):357-400.
https://doi.org/10.1016/S1055-7903(02)00027-1

Morgan AP (1908) North American species of Agaricaceae. J Mycol 14(2):64-75

Niveiro N, Alberté E (2012) Checklist of the Argentine Agaricales I. Amanitaceae, Pluteaceae and
Hygrophoraceae. Mycotaxon 119:493-494

Noordeloos ME (1999) Strophariaceae Sing R. & Smith AH (M). Flora Agaricina Neerlandica 4:27-
107

Noordeloos ME (2011) Strophariaceae s.l. Fungi Europaei 13. Candusso, Alassio

Nouhra E, Soteras F, Pastor N, Geml J (2018) Richness, species composition and functional groups
in Agaricomycetes communities along a vegetation and elevational gradient in the Andean Yungas
of Argentina. Biodivers Conserv 27:1849-1871. https://doi.org/10.1007/s10531-018-1512-3
Rambaut A (2009) FigTree. Tree figure drawing tool. http://tree.bio.ed.ac.uk/software/figtree/
Redhead SA (1984) Additional Agaricales on wetland monocotyledoneae in Canada. Can J Bot
62(9):1844-1851

Ronquist F, Teslenko M, Van Der Mark P, Ayres DL, Darling A, Hohna S et al (2012) MrBayes 3.2:
efficient Bayesian phylogenetic inference and model choice across a large model space. Syst Biol
61(3):539-542. https://doi.org/10.1093/sysbio/sys029

Ruiz-Duefas FJ, Barrasa JM, Sdnchez-Garcia M, Camarero S, Miyauchi S, Serrano A et al (2021)
Genomic analysis enlightens Agaricales lifestyle evolution and increasing peroxidase diversity. Mol
Biol Evol 38(4):1428-1446. https://doi.org/10.1093/molbev/msaa301

Ryman S (2012) Stropharia. Funga Nordica: Agaricoid, boletoid, clavarioid, cyphelloid and gastroid
genera. Nordsvamp, Copenhagen, pp 965-970

Seger C, Sulzbacher MA, Cortez VG (2016) Stropharia coelhoi (Basidiomycota): a new species from
Brazil. Darwiniana nueva serie 4(1):132-137. https://doi.org/10.14522/darwiniana.2016.41.689

Page 16/26



61.

62.
63.
64.
65.

66.

67.

68.

69.

70.

/1.

72.

73.
74.

75.
76.
77.

78.

79.

80.

81.

Senthilarasu G, Singh SK (2013) A new species of Stropharia from Western Ghats, India. Mycotaxon
123(1):213-220. 10.5248/123.213

Singer R (1950a) Die héheren Pilze Argentiniens. Bull Suisse De Mycologia 28(1):181-196
Singer R (1950b) Type Studies on Basidiomycetes IV. Lilloa 23:147-246
Singer R (1953) Four years of mycological work in southern South America. Mycologia 45:865-891

Singer R (1955) New and interesting species of Basidiomycetes IV. Mycologia 47(5):763-777.
https://doi.org/10.2307/3755585

Singer R (1959) New and interesting species of Basidiomycetes VI. Mycologia 51(3):375-400.
https://doi.org/10.2307/3756058

Singer R (1960) Monographs of South American Basidiomycetes, especially these of the east slope
of the Andes and Brazil. 3. Reduced Marasmioid genera of South America. Sydowia 14:258-280

Singer R (1965a) Monographs of South America Basidiomycetes, especially those of the east slope
of the Andes and Brazil X. Xeromphalina Bol Soc Argent Bot 10(4):302-310

Singer R (1965b) Monographic studies on South American Basidiomycetes, especially those of the
east slope of the Andes and Brazil. 2. The Genus Marasmius in South America. Sydowia 18(1-
6):106—358

Singer R (1969) Mycoflora australis. Beih Nova Hedwigia 29:1-405

Singer R (1970) Omphalinae (Clitocybeae, Tricholomataceae, Basidiomycetes). Fl Neotrop Monogr
3:1-84

Singer R (1973a) The genera Marasmiellus, Crepidotus, and Simocybe in the Neotropics. Beih Nova
Hedwigia 44:1-517

Singer R (1973b) Diagnoses fungorum novorum Agaricalium Ill. Beih Sydowia 7:1-106

Singer R (1975) The neotropical species of Campanella and Aphyllotus with notes of some species
of Marasmiellus. Nova Hedwigia 26:847-896

Singer R (1976) Marasmieae (Basidiomycetes, Tricholomataceae). FI Neotrop Monogr 17:1-347
Singer R, Digilio APL (1951) Prédromo de la flora agaricina Argentina. Lilloa 25:6-461

Singer R, Morello JH (1960) Ectotrophic forest tree mycorrhizae and forest communities. Ecology
41(3):549-551

Singer R, Smith AH (1946) The taxonomic position of Pholiota mutabilis and related species.
Mycologia 38(5):500-523

Singer R (1986) The Agaricales in Modern Taxonomy.4 th ed. Koeltz Scientific Books. Koerugs, p
1069

Smith AH (1979) Generic relationships within the Strophariaceae of the Agaricales. Taxon
28(1/3):19-21. https://doi.org/10.2307/1219549

Spegazzini C (1912) Mycetes argentinenses (series VI). Anales Del Museo Nac De Historia Nat De
Buenos Aires 23:167-244

Page 17/26



82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

Spegazzini C (1919) Los Hongos del Tucuman. Primera Reunién Nacional de la Sociedad Argentina
de Ciencias Naturales, Tucuman, pp 254-274

Sridhar KR (2013) Fungal diversity and conservation — Significance, strategies and implications. In:
Rai P, Shetty S, Singh G (eds) Conservation of Biodiversity. St. Philomena College, Karnataka

Steiner JJ, Poklemba CJ, Fjellstrom RG, Elliott LF (1995) A rapid one—tube genomic DNA extraction
process for PCR and RAPD analyses. Nucleic Acids Res 23:2569. 10.1093/nar/23.13.2569-a

Sun S, Li ZA, Foo MD, Zhou J, Lu JG (2025) How and for whom using generative Al affects creativity:
A field experiment. J Appl Psychol Adv online publication. https://doi.org/10.1037/apl0001296

Tang S, Fan T, Jin L, Lei P, Shao C, Wu S, Yang Y, He Y, Ren R, Xu J (2022) Soil microbial diversity and
functional capacity associated with the production of edible mushroom Stropharia rugosoannulata
in croplands. Peerd 10:e14130. https://doi.org/10.7717/peerj.14130

Thiers B (2012) Index Herbariorum: a global directory of public herbaria and associated staff. New
York Botanical Garden's Virtual Herbarium. http://sweetgum.nybg.org/ih. Accessed November 2025

Tian EJ, Bau T (2014) Strophatria jilinensis, a new species (Strophariaceae, Agaricales) from China.
https://doi.org/10.1127/0029-5035/2013/0141

Tian EJ, Gao CH, Xie XM, Zheng Y (2021) Stropharia lignicola (Strophariaceae, Agaricales), a new
species with acanthocytes in the hymenium from China.
https://doi.org/10.11646/phytotaxa.505.3.4

Turland NJ, Wiersema JH, Barrie FR, Greuter W, Hawksworth DL, Herendeen PS, Knapp S, Kusber
WH, Li DZ, Marhold K, May TW, McNeill J, Monro AM, Prado J, Price MJ, Smith GF (2018)
International Code of Nomenclature for algae, fungi, and plants (Shenzhen Code) adopted by the
Nineteenth International Botanical Congress Shenzhen, China, July 2017. Regnum Vegetabile 159.
Koeltz Botanical Books, Glashitten. https://doi.org/10.12705/Code.2018

Varga T, Krizsan K, Foldi C, Dima B, Sdnchez-Garcia M, Sanchez-Ramirez S et al (2019)
Megaphylogeny resolves global patterns of mushroom evolution. Nat Ecol Evol 3(4):668-678.
https://doi.org/10.1038/s41559-019-0834-1

Vilgalys R, Hester M (1990) Rapid genetic identification and mapping of enzymatically amplified
ribosomal DNA from several Cryptococcus species. J Bacteriol 172:4238-4246.
https://doi.org/10.1128/jb.172.8.4238-4246.1990

Vizzini A, Angelini C, Cheype JL, Battistin E, Ercole E (2017) Stropharia acanthostipitata (Agaricales,
Strophariaceae), a new species from Tropical America. Phytotaxa 324(2):155.
https://doi.org/10.11646/phytotaxa.324.2.4

Vu D, Groenewald M, De Vries M, Gehrmann T, Stielow B, Eberhardt U, Al-Hatmi A, Groenewald JZ,
Cardinali G, Houbraken J, Boekhout T, Crous PW, Robert V, Verkley GJM (2019) Large-scale
generation and analysis of filamentous fungal DNA barcodes boosts coverage for kingdom fungi
and reveals thresholds for fungal species and higher taxon delimitation. Stud Mycol 92(1):135-154.
https://doi.org/10.1016/j.simyco.2018.05.001

Page 18/26



95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

Walther G, Garnica S, Wei M (2005) The systematic relevance of conidiogenesis modes in the gilled
agaricales. Mycol Res 109(5):525-544. https://doi.org/10.1017/S0953756205002868

Watling R, Gregory NM (1987) British Fungus Flora: Agarics and Boleti. Strophariaceae &
Coprinaceae Pp: Hypholoma, Melanotus, Psilocybe, Stropharia, Lacrymaria & Panaeolus (Vol. 5).
Royal Botanic Garden Edinburgh

Wei M, Oberwinkler F (2001) Phylogenetic relationships in Auriculariales and related groups—
Hypotheses derived from nuclear ribosomal DNA sequences. Mycol Res 105(4):403-415.
https://doi.org/10.1017/S095375620100363X

White TJ, Bruns TD, Lee SB, Taylor JW (1990) Amplification and direct sequencing of fungal
ribosomal RNA genes for phylogenetics. Academic, San Diego, pp 315-322.
https://doi.org/10.1016/B978-0-12-372180-850042-1

Wong MD, Sarkisian CA, Davis C, Kinsler J, Cunningham WE (2007) Chaos Scale [Database record].
PsycTESTS. https://doi.org/10.1037/t71634-000

Wright JE, Wright AM (2005) Checklist of the mycobiota of Iguazu National Park (Misiones,
Argentina). Boletin de la Sociedad Argentina de Botanica 40:23-44

Zapater MA, Del Castillo EM, Pennington TD (2004) El género Cedrela (Meliaceae) en la Argentina.
Darwiniana. Nueva Serie 42(1-4):347-356. https://doi.org/10.14522/darwiniana.2014.421-4.199
Zhang D, Peng JJ, Wang JJ, Priyashnatha AH, Liao JP, Luo HX, Huang SC, Xu JS (2024)
Morphological characteristics and phylogenetic analyses revealed two new species from China and
a new record from Jilin Province of Agaricales. MycoKeys 109:73.
https://doi.org/10.3897/mycokeys.109.128960

Zouhar M, Douda O, Novakova J, Doudova E, Mazéakova J, Wenzlova J, Rysének P, Renc¢o M (2013)
First report about the trapping activity of Stropharia rugosoannulata acanthocytes for Northern Root
Knot Nematode. Helminthologia 50(2):127-131. https://doi.org/10.2478/s11687-013-0120-8

Zuloaga FO, Morrone O (1999) Catalogo de las plantas vasculares de la Republica Argentina Il.
Missouri Botanical Garden

Table 1

Table 1 is available in the Supplementary Files section.

Figures

Page 19/26



0.99/1Q0 Stropharia_jilinensis HMAS 293375
1:0/100 Stropharia_jilinensis HMJAU22486
0.79/1 Stropharia_jilinensis HMJAU59496

1.0/100 r Stropharia_scabella_Mushroom_Observer 329537
I Stropharia_scabella OSC 11527

1.0/100 Stropharia_populicola HSA361
0.98(73Stropharia_populicola BJTC FM1480
Stropharia_populicola BJTC FMI1483

—— Stropharia_rugosoannulata Taxon 68746

1.0/100

1.0/95

1.0/97 -f— Stropharia_rugoesoannulata 25602

i sStrophwia_mgosomuudata_Z3
Stropharia_rugosoannulata Hopple D258
Stropharia_rugosoannulata ZJ0001QGG01
1.0/100 | Stropharia_lignicola HMJAU37510
Stropharia_lignicola HMJAU37429
1.0/100 ‘" Stropharia_hardii TENN 071760
1.0/100 [ Stropharia_subrugosoannulata HMJU 12441
Stropharia_subrugosoannulata HMJU 12439
1.0/99Stropharia_acanthostipitata TENN 071898
H Stropharia_acanthostipitata JBSD 127401
0198/77 Stropharia_acanthostipitata JLC LD4-120329-01
Stropharia_misionensis SA1

0.96/-
— 1.0/99

1.0/100

1.0/100 1
0.99/+ L Stropharia_misionensis SA2

1.0/100 [ Stropharia viridis CE1
Stropharia_viridis CE2

1.0/100 Stropharia_inuncta_G0972

0.98/63 1,0/100Stropharia_albonitens2 FO 46892

Stropharia_albonitens G0187

Stropharia_caerulea BJTC FM1449

Stropharia_aeruginosa HMJAU 7694

G Stropharia_caerulea BJTC FM1177

Stropharia_caerulea BJTC FM225

1.0/100 |: Stropharia_aeruginosa 4789

0.86/65 Stropharia_aeruginosa 22865

L 1.0/100 Swophan:a_nn:croaemgt:n0sa_HMJU_12422
Stropharia_microaeruginosa HMJU 12635

1.0/77

1.0/72 1.0/83

1.0/100 [ Stropharia_daliensis KEF_ 12934
0,100 L Stropharia_daliensis KEF 12933

1.0/100 | Stropharia_inuncta K M 106571
Stropharia_inuncta K M 125550

'

/98tropharia_hornemannii TRTC150919

107100 Stropharia_hornemannii TRTC150931

Stropharia_hornemannii TRTC156845
Stropharia_mammillata CBS 535.50

Psilocybe_keralensis IFRD 414213
Psilocybe_afff IFRD 415224

Figure 1

Cladogram derived from Maximum Likelihood (ML) and Bayesian Inference (Bl) analyses of the
combined ITS-LSU dataset, showing the phylogenetic placement of Stropharia viridis and Stropharia

misionensis.
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BAFC53517

Figure 2

Basidiomata of Stropharia viridis under normal ligth (top) and UV ligth at 365nm (bottom) BAFC53517
(Holotype). Scale bars = 15 mm. Images by Agustin P. Martinez.
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Microscopic characters of Stropharia viridis BAFC53517 (Holotype). a, Basidiospores. b, Basidia. c,

Cheylocystidia. d, Pleurochrysocystidia. e, Cells of pileipellis. f, Caulocystidia. Scale bars,a=7 pm, b =
10 um, ¢ =20 ym,d =20 ym, e = 6 ym, f = 20 ym. Draws by Juan M. Suarez.

Figure 3
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Figure 4

Fluorescence microscopy image captured with a 63x objective under spectral excitation at 405 nm. a,
Cheylocystidia (top) and Pleurochrysocystida (bottom). Scale bars, a = 50 pm.
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Figure 5

a—b, SEM photos of Stropharia viridis BAFC53517 (Holotype). c—d SEM photos of Stropharia
misionensisBAFC53520 (Holotype). Scale bars = 3 pm.
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BAFC53520

Figure 6

Basidiomata of Stropharia misionensis, BAFC53520 (Holotype). Scale bars = 20 mm. Images by Agustin
P. Martinez.
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Figure 7

Microscopic characters of Stropharia misionensis, BAFC53520(Holotype). a, Basidiospores. b, Basidia.
¢, Cheilocystidia. d, Pleurochrysocystidia. e, Cells of pileipellis. Scale bars,a =10 ym,b =15 pum, ¢ = 20
pgm, d = 30 ym, e = 20 um. Draws by Juan M. Suarez.
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