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Abstract—A recent collection of Oudemansiella steffenii from the State of Pernambuco, 
Brazil, is described and compared to the type of O. macracantha, which is lectotypified 
here. Photographs of both basidiomes and microstructures are also provided.

Key words— Agaricales, Neotropics, Physalacriaceae, taxonomy

Introduction

Recent molecular and phylogenetic studies showed that species covered by 
dense long hairs, such as Xerula hispida Halling & G.M. Muell. (1999) and  
X. setulosa (Murrill) R.H. Petersen & T.J. Baroni (2007), form a well supported 
clade while non-hispid species of Xerula Maire and Oudemansiella Speg. s. str. 
taxa form another (Mueller et al. 2001). The bootstrap value between these 
clades is low and the hairy Xerula and all other Oudemansiella sensu Singer 
(1986) represent two distinct genera also supported by recent morphological 
studies (Wang et al. 2008, Yang et al. 2009).

Among the sections proposed in the rearrangement of Oudemansiella by 
Yang et al. (2009), the species with echinulate basidiospores, O. steffenii and 
O. macracantha, initially placed at the subgenus level by Clémençon (1979), 
belong to sect. Dactylosporina (Clémençon) Pegler & T.W.K Young, as already 
reported by Pegler & Young (1986).
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In this study, recent collections of O. steffenii and the type of O. macracantha 
were studied in order to clarify the species concepts among the taxa of sect. 
Dactylosporina.

Materials and methods

Microscopic observations were made from material mounted in 3% KOH and Congo 
Red solutions. Presentation of basidiospore data follows the methodology proposed by 
Tulloss et al. (1992), but utilizing a single basidioma (Wartchow 2009). The notation 
“[a/b/c]” at the beginning of the spore data set is to be read “a spores measured from b 
basidiomes taken from c collections.” Other abbreviations include L(W) = basidiospore 
length (width) average from a single basidiome, Q = the length : width ratio range as 
determined from all measured basidiospores, and Q = the Q value averaged from all 
basidiospores measured within a single basidiome. Color codes used in the description 
of the species are those from Watling (1969). Herbaria codes and names follow Holmgren 
& Holmgren (2001). Description of dried material of O. macracantha follows the style of 
the type studies of Yang (2000). 

Taxonomy

Oudemansiella steffenii (Rick) Singer, Lilloa 26: 66. 1953. Figs. 1–7
Material examined: BRAZIL. Pernambuco, Recife, Campus UFPE, 01.vi.2007, J. 
Pereira s.n. (URM 79226).

Basidiome medium-sized. Pileus to 65 mm in diam., plano-umbonate to 
concave-umbonate, brown (‘milk coffee’ 26) to slightly paler (‘snuff brown’ 17) 
at margin, narrowly sulcate-striate (5–10 mm) when fresh, more indistinct in 
dried state; context thin, fleshy. Lamellae adnexed to somewhat sub-free, white 
to cream, somewhat brown at edges, 4–8 mm wide, subdistant; lamellulae very 
common, 14–20 mm long, frequently truncate. Stipe 95 × 4–8 mm, cylindrical 
above bulb to tapering near apex, brown (‘clay buff ’ 32 to ‘snuff brown’ 17); 
bulb inflating to 6–12 mm, pseudorrhiza very long, 25–100 mm; context pale 
cream, solid. 

Basidiospores [25/1/1] 12–15.5 × 11–14.5 µm (without ornamentation), 
L = 13.2 µm, W = 12.7 µm, Q = 1.00–1.11(–1.16), Q = 1.04, globose only 
infrequently subglobose, moderately thick walled, strongly spinose with  
> 30 spines (2–)3.5–5(–5.5) µm long, subacute to subobtuse, infrequently with 
acute tips, inamyloid, colorless, with guttulate contents. Basidia 50–60 × 13–15 
µm, clavate, 4-sterigmate, sterigmata to 9 × 4.5 µm (width measured at base). 
Pleurocystidia scattered 60–120 × 18–36 µm, fusoid to lageniform, rounded-
obtuse to subcapitate, infrequently subacute, thick-walled (1.5–3 µm), hyaline, 
colorless. Cheilocystidia not observed. Pileipellis a hymenoderm layer 
consisting of elements 22–45 × 14.5–22 µm, somewhat to broadly clavate or 
more or less pyriform (e.g. 30 × 11 µm or 70 × 22 µm), all rounded-obtuse at 
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Fig. 1–6. Oudemansiella steffenii. 1–2. Basidiome (URM 79226).  
3–4. Basidiospores (URM 79226). 5–6. Basidiome (URM 79227).  
Scale bar is 10 mm for basidiomes and 10 μm for microstructures.  

(Photos: 1–4 by J. Pereira; 5–6 by A.C. Gomes-Silva).

apex, brownish or slightly paler pigmented, walls to 1 µm thick, arising from 
a hypoderm of filamentous hyphae 4–8 µm wide. Lamella trama regular to 
somewhat sub-irregular, with filamentous hyphae frequently septate, 3–6 µm 
wide, somewhat inflated to 13–18 µm, occasionally clamped.

Habitat: Solitary or scattered, on soil (attached to buried rotting wood?) 
in urban area.
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Additional specimens examined: BRAZIL, Pernambuco, Recife, ‘Reserva Ecológia 
Dois Irmãos’, 03.vii.2006, F. Wartchow 10/2006 (URM 80090); São Vicente Férrer, 
‘Mata do Estado’, 26.vi.2008, V.R.M. Coimbra & F. Wartchow s.n. (URM 80091); Rio 
Grande do Sul, Santa Maria, Camobi, ‘Morro do Elefante’, 20.i.2001, F. Wartchow 05/01 
(SMDB 9189); Vera Cruz, Travessa Dona Josefa, 26.v.1987, J. Putzke s.n. (HCB 12143); 
Rondônia, Porto Velho, PVH, 22.i.2008, A.C. Gomes-Silva 348 (URM 79227).

Distribution: Argentina, Bolivia, Costa Rica, Colombia, Mexico, Panamá, and 
Venezuela [Singer 1964, Halling & Mueller 1999 as Xerula steffenii (Rick) Boekhout 
& Bas, probably Petersen 2008 as Xerula macracantha (Singer) Boekhout & Bas]. 
Brazil: Amazonas, Minas Gerais, Paraná, Pernambuco, Rio Grande do Sul, São Paulo 
[Singer 1964, Putzke & Pereira 1988, Souza & Aguiar 2004, Capelari & Gugliotta 2005 
as Dactylosporina steffenii (Rick) Dörfelt, Sobestiansky 2005, de Meijer 2006 as Xerula 
steffenii, Drechsler-Santos et al. 2007, Rosa & Capelari 2009 as Dactylosporina steffenii]. 
Oudemansiella steffenii is a new record from the State of Rondônia, North Brazil.

Remarks: Our description of O. steffenii is based on material recently collected 
in Pernambuco. It differs from O. macracantha in the following: (1) the larger 
basidiomata, (2) a more robust stipe, and (3) more numerous spines in the 
basidiospores. On the other hand, our material of O. steffenii shares with 
O. macracantha the pileus color and relatively long spines in some of the 
basidiospores. For a better understanding of species concepts among the 
echinulate spored species of Oudemansiella, the type of O. macracantha from 
Bolivian Amazon region was analyzed. 

Other materials of O. steffenii analyzed (HCB 12143, SMDB 9189, URM 
79227) show some differences in comparison with the Pernambuco collection. 
The majority of basidiospores of these materials have spines that are only rarely 
longer than 3 µm, except for URM 80091, in which at least one basidiospore 
showed spines up to 5 µm long. Previous descriptions (Singer 1964, Putzke & 
Pereira 1988, Halling & Mueller 1999, Capelari & Gugliotta 2005) also describe 
shorter basidiospore spines for O. steffenii compared to O. macracantha. 

In URM 79226 (described above) thicker walled cystidia were also observed 
compared to those observed by the authors cited above; wall thickness, however, 
is not taxonomically diagnostic, since other collections (e.g., URM 80091) also 
had thick-walled cystidia.

In URM 79226 and SMDB 9189, an entirely brown pileus was observed, 
and in URM 79227 (recently collected in Amazon Forest, state of Rondônia), 
grayish tints were present in the sulcate margin, and spines mostly 2–3 µm long 
(occasionally ranging to 3.5 µm long) were observed. The pileus color pattern 
and spine length are also obvious features of O. steffenii.

Oudemansiella macracantha Singer, Sydowia 15: 59. 1962 (‘1961’). Figs. 8–12
Material examined: BOLIVIA, Vaca Diez, Depto. Beni, Guayaramerín, 16.iii.1956, 
R. Singer B 1997 (BAFC 51670 lectotypus hic designatus); same place, 17.iii.1956, R. 
Singer B 2112 (LIL).
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Pileus 6–8 mm in diam., plane, surface brown (‘snuff brown 17’) to vinaceous 
brown (‘umber 18’), somewhat paler at center (‘milk coffee 28’), margin entire. 
Lamellae adnate, subclose to subdistant, buff (‘buff 52’), edge slightly darker; 
lamellulae rare or absent. Stipe to 80 × 0.5 mm (fragmented), cylindric but 
slightly tapering upward.

Basidiospores [40/2/2] (10–)11–15(–16) × (9.5–)10.5–14(–15) µm 
(without ornamentation), L = 13.4 µm, W = 12.8 µm, Q = 1.00–1.07(–1.17),  
Q = 1.04, globose, only infrequently subglobose or broadly ellipsoid, moderately 
thick walled, strongly spinose having about 23 spines mostly 4.5–5.5 µm, only 
occasionally 2–2.5 µm long and only occasionally to 7 µm long (in R. Singer 
B 2112), tips subacute, inamyloid, colorless, with guttulate contents. Basidia 
67 × 22 µm, clavate, 4-sterigmate, up to 9 × 4.5 µm (width measured at base). 
Pleurocystidia difficult to locate (probably due to age of material), 60–72 
× 27 µm, fusoid, rounded-obtuse, wall slightly thickened, hyaline, colorless. 
Cheilocystidia not observed. Pileipellis a hymenoderm consisting of 
elements 22 × 17 µm, broadly clavate, occasionally narrowly clavate or more or 
less pyriform, all rounded-obtuse at apex, brownish pigmented. Stipitipellis 
covered by caulocystidia 27–95(–180) × 14.5–22.5(–27), common, fusoid-
lageniform, brownish pigmented that is somewhat condensed. Lamella 
trama regular or appearing somewhat subregular, with filamentous hyphae 
frequently septate, 2.5–5.5 µm wide, occasionally clamped. 

Habitat: On buried wood in tropical rain forests, rather common, but 
scattered, fruiting in rainy seasons (Singer 1964).

Distribution: This species is restricted to the frontier Amazon region between Brazil 
and Bolivia.

Remarks: Oudemansiella macracantha previously was known only from the 
Bolivian Amazon region (Singer 1964), although recently it was reported from 
Argentina and Mexico by Petersen (2008 as Xerula macracantha), who reported 
an additional feature that could segregate the echinulate spored Oudemansiella: 
in O. macracantha, the spines remain turgid in spite of the vacuum applied by 
electron microscope, while in O. steffenii they are partially collapsed after SEM 
preparation. This observation was entirely based on recently collected material 
and not the type. Petersen (2008) also reported that the number and length of 
basidiospore spines in O. macracantha were more numerous and longer than 
those of O. steffenii. This conclusion, however, does not match satisfactorily 
with Singer (1964) who cited 38–42 spines per basidiospore in O. steffenii 
and only 23 in O. macracantha. Fewer spines were also observed on the type. 
The images provided by Petersen (2008) probably correspond to O. steffenii 
due the relatively shorter basidiospore spines depicted compared to the type 
specimen.
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Fig. 7. Oudemansiella steffenii. Dry basidioma (HCB 12143).  
Fig. 8–12. Oudemansiella macracantha.  

8. Lectotype. 9–10. Basidiospores. 11–12. Pleurocystidia.  
Scale bar is 10 mm for basidiomes and 10 μm for microstructures.  

(Photos: 7–12 by F. Wartchow).

The material from the State of São Paulo referred to as O. macracantha by 
Pegler (1997) is thought to represent O. steffenii by Capelari & Gugliotta (2005), 
although they did not study the type; the material from Paraná is missing (de 
Meijer 2006).
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Summarizing, O. macracantha is a well defined species that Singer (1964) 
differentiated by the small pileus (< 15 mm in diam.), longer and much more 
slender stipe, and basidiospores with longer, less numerous spines.

Oudemansiella macracantha appears, in fact, restricted to its type locality. 
Some collections of O. steffenii (e.g., HCB 12143, URM 80090) also present 
a relatively slender basidiome like the type material of O. macracantha, but 
they have the proportionally shorter stipe and obviously shorter spines that are 
more commonly to O. steffenii.

We also address in this paper the issue of the type collection for O. 
macracantha. In the protologue, Singer (1962) implied Singer B 2525 as 
holotype, not citing any other material. Later, Singer (1964) indicated that the 
collection under this number had a putative isotype at BAFC. However, the B 
2525 holotype cannot be located at LIL (A. Hladki pers. corr.), and the B 2525 
isotype collection cannot be located at BACF (S. Pereira, pers. corr.). On the 
other hand, Singer B 1997 and Singer B 2112 are the only specimens deposited 
in BAFC and LIL, respectively. They were collected in 1956 and identified by 
Singer himself, and, although no determination date is noted on the herbarium 
sheet label, we believe that they represent part of the original material of the 
species (McNeill et al. 2006: Art. 9.10). 

The authors also asked whether any material labeled as Oudemansiella 
macracantha is available at F, FH, or MICH, institutions where Rolf Singer 
also worked and deposited materials (Mueller 1995, Mueller & Wu 1997). 
All responded that no materials exist under this name. The exsiccata of INPA 
are available at Species Link System < www.splink.org.br/index> and no 
exsiccatum named O. macracantha is available in this herbarium. Thus, the 
authors choose here to designate Singer B 1997 (BAFC 51670) as the lectotype 
of O. macracantha. 

Oudemansiella glutinosa Singer from Colombia, which also has ornamented 
basidiospores, differs from O. macracantha and O. steffenii in the gelatinized 
zones in pileus and stipe and the considerably smaller basidiospores (14–16.5 
× 12–14 µm, including the 2–3 mm high ornamentation; Singer 1989). The 
basidiospores of O. macracantha and O. steffenii range more than 20 mm with 
ornamentations (Singer 1964).
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