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ic, but Acanthophysellum and Gloeosoma are polyphy- 
letic (FIGS. 2-4). Aleurobotrys and Acanthofungus were 
represented in our analyses by only a single species 
each. The taxonomic implications of our results, em- 
phasizing the segregate genera, are discussed below. 

Aleurodiscus amorphus, which is the type species of 
Aleurodiscus, and A. grantii are supported as a mono- 
phyletic group in this study (FIGS. 2-4). These two 
species represent Aleurodiscus s.s., with occasionally 
branched hyphidia, but lacking acanthophyses and 
dendrohyphidia. Aleurodiscus aurantius resembles 
Aleurodiscus s.s. morphologically, but it has dendro- 
hyphidia and lacks the sparsely branched hyphidia. 
The molecular results suggest that this species is basal 
to the clade that includes Aleurodiscus s.s., A. penicil- 
latus, and Acanthobasidium (FIGS. 2-4). Further stud- 
ies are needed to verify whether Aleurodiscus s.s. only 
includes species with occasionally branched hyphidia, 
not dendrohyphidia. 

Aleurocystidiellum, proposed by Lemke (1964) for 
a single species, Stereum subcruentatum Berk. & M.A. 
Curtis, was originally characterized by a dimitic hy- 
phal system and encrusted skeletal cystidia (pseudo- 
cystidia). Later, A. disciformis (DC.: Fr.) Boidin et al 
(1968) was transferred to this genus. Unlike the type 
species, A. disciformis is monomitic with gloeocysti- 
dia. Nevertheless, both species occur on bark of living 
trees (Boidin et al 1985). In addition, Hallenberg 
and Parmasto (1998) observed similar wart-like or- 
namentations on the spore surfaces of both species, 
suggesting that they are closely related. The mono- 
phyly of Aleurocystidiellum is strongly supported in 
this study (FIG. 4), as well as the analysis of Hallen- 
berg and Parmasto (1998). Thus, the skeletal cystidia 
in A. subcruentatum and the gloeocystidia in A. dis- 

ciformis may be homologous, both representing mod- 
ifications of the gloeoplerous hyphae that character- 
ize other taxa in the russuloid clade (Donk 1964, 
Hibbett and Thorn 2000). A similar case is present 
in Stereum wakullum (Burds et al) Sheng H. Wu. Most 
species of Stereum have distinct skeletal-like cystidia 
(pseudocystidia), but they are lacking in S. wakullurn, 
which has gloeocystidia with basally thickened walls. 
The skeletal-like cystidia of Stereum probably repre- 
sent a modification of the gloeoplerous hyphae. 

Acanthobasidium is also strongly supported as 
monophyletic in this study (FIGS. 2-4). This genus is 
characterized chiefly by the pleurobasidia (and or- 
namented spores and clamp connections). A feature 
of secondary importance is the lateral protuberances 
produced on the basidia (acanthobasidia). Acantho- 
basidia are not unique to Acanthobasidium, but are 
also found in several other groups of Aleurodiscus s.l. 
and some species of Stereum. Aleurodiscus phragmitis, 
A. norvegicus and A. weirii are strongly supported as 

monophyletic (FIGS. 3, 4). Pleurobasidia are clearly 
present in A. phragmitis and A. norvegicus. Lemke 

(1964) suggested that the basidioles of A. weirii re- 
semble pleural basidia. Thus, molecular and anatom- 
ical features suggest that A. weirii may be properly 
classified as a member of Acanthobasidium. 

Aleurodiscus farlowii has a close relationship with 
Acanthobasidium, according to analyses 2 and 3 (FIGS. 
2-4). Aleurodiscus farlowii differs from the three oth- 
er species of Acanthobasidium in having smooth 
spores and simple-septate hyphae (FIG. 5). The po- 
sition of A. farlowii based on molecular characters is 
problematical because its rDNA sequence is highly 
divergent from other sequences of Aleurodiscus s.l. 
(FIG. 2), which raises the possibility that its placement 
is an artifact due to long branch attraction, and the 
monophyly of A. farlowii, A. phragmitis, A. norvegi- 
cus, and A. weirii was supported by only 45% of the 
bootstrap replicates in analysis 1 (FIG. 3). Neverthe- 
less, the present molecular phylogeny suggests that 
this species is probably an Acanthobasidium. 

Species representing the genera Acanthophysellum, 
Aleurobotrys, Acanthofungus, Stereum, and Xylobolus, 
and the species A. bisporus, A. abietis, and Megalocys- 
tidium leucoxanthum form a moderately supported 

monophyletic group (bootstrap = 77%; FIG. 3). This 
group is characterized by having smooth basidio- 
spores (except A. botryosus; FIG. 5). The segregate 
genera of Aleurodiscus s.l. represented in this group 
are discussed below. 

Acanthophysellum is polyphyletic (FIGS. 2-4). The 

type species, A. lividocoeruleum, appears to be closely 
related to Xylobolus, but the remaining species, A. 
cerussatus and A. lapponicus, appear to be the sister 

group of Aleurobotrys (A. botryosus; FIGS. 2-4). Aleu- 
rodiscus lapponicus appears to be nested in A. cerus- 

satus, and it is possible that the two are conspecific 
(FIGS. 2-5). The close relationship of A. lividocoeru- 
leus and Xylobolus is surprising because A. lividocoeru- 
leus produces a white rot (positive phenoloxidase re- 
action) and has clamped hyphae in the basidiocarps, 
whereas Xylobolus produces a white pocket rot (neg- 
ative phenoloxidase reaction) and has clampless hy- 
phae in the basidiocarps (FIG. 5). 

Acanthofungus rimosus is closely related to A. bis- 

porus and Stereum s.s. (FIGS. 2-4). Acanthofungus dif- 
fers from Stereum in that it produces a white pocket 
rot and has clamped septa, whereas Stereum produces 
a white rot and has unclamped septa in the basidi- 

ocarp (FIG. 5). Taken together, the results for Acan- 
thophysellum, Acanthofungus, Stereum, and Xylobolus 
suggest that both decay type (uniform white rot vs 
white pocket rot) and hyphal septation (clamped vs 
clampless) are evolutionarily labile (FIG. 5). 

Aleurodiscus bisporus is closely related to Stereum 
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FIG. 5. Simplified tree showing taxa sampled in this study, with character states for hymenium color, spore ornamentation, 
acanthophyses, clamp connections in the basidiocarp, and phenoloxidase reactions, from personal observations and literature 
sources (Boidin 1950, 1958, Boidin et al 1968, Coates et al 1981, Rayner and Turton 1982, Boidin and Lanquetin 1984, 
Nakasone 1990, Wu 1996, Wu et al 2000). 

and Acanthofungus (FIGS. 2-4), but this clade is not 
strongly supported (bootstrap = 54-64%; FIGS. 3, 4). 
Nevertheless, this result is not so surprising because 
A. bisporus has morphological characters that resem- 
ble those of S. wakullum. Basidiocarps of S. wakullum 
and A. bisporus are effuse, not stereoid, as is typical 
in Stereum. These two species also have gloeocystidia 
that are thick-walled except at the apex, which may 
be a modification of the skeletal-like cystidia that are 
common in Stereum. Acanthofungus and A. bisporus 
are weakly supported as the sister group of Stereum 
(FIGS. 3, 4). If S. wakullum is in this clade, then Ster- 
eum, as presently circumscribed, is polyphyletic (cf. 
Boidin et al 1998). 

Analyses including sequences of Hallenberg and 
Parmasto (1998) suggest that A. wakefieldaeis nested 
in Stereum (FIG. 4). A few other species in Aleurodis- 
cus s.l. probably have a close relationship with Ster- 
eum, including A. antarcticus (Speg.) Ryvarden and 

A. parmuliformis G. Cunn., as suggested by Nunfiez 
and Ryvarden (1997). 

Acanthophysellum appears to be polyphyletic, and 
Stereum is paraphyletic or polyphyletic (FIGS. 2-4), 
suggesting that considerable taxonomic changes are 
necessary. However, insufficient sampling of Stereum, 
Acanthofungus, and Aleurodiscus s.l., and a lack of to- 
pological robustness preclude making taxonomic 
changes. Therefore, for practical purposes, we will 
continue to recognize Acanthophysellum and Acantho- 
fungus. 

Aleurobotrys is characterized by having acantho- 
physes with coralloid and amyloid apical branches. So 
far, this genus includes only the type species A. botry- 
osus. Nunfiez and Ryvarden (1997) mentioned that 
some other species of Aleurodiscus s.l. have acantho- 
physes with amyloid reactions to varying extents. 
Three species with amyloid acanthophyses, A. botry- 
osus, A. abietis, and A. farlowii, included in this study 
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did not form a monophyletic group (FIGS. 2-4), 
which suggests that amyloid acanthophyses have 
evolved more than once. Aleurodiscus botryosus is the 

only species with ornamented spores among the 

monophyletic smooth-spored group. The distribu- 
tion of character states on the tree (FIG. 5) suggests 
that the presence of ornamented spores in A. botry- 
osus is due to a reversal. 

Aleurodiscus mirabilis, A. penicillatus, and A. wake- 

fieldiae have been placed in Gloeosoma, but they do 
not form a monophyletic group (FIGS. 2-4). The ap- 
parent close relationship between A. wakefieldiae and 

Stereum, based on the analysis including Hallenberg 
and Parmasto's (1998) sequence data (FIG. 4), is sur- 

prising because A. wakefieldiae differs from Stereum 
in having clamp connections in the basidiocarp and 

large, ornamented spores. Additional representatives 
of A. wakefieldiae are needed to confirm this result. 
Aleurodiscus oakesii resembles Gloeosoma but has both 

clamped and clampless septa. This species showed no 
distinct close relationship with any other studied spe- 
cies. Aleurodiscus s.s. probably represents a monophy- 
letic group, but Gloeosoma does not. 

Species with pinkish or orange-tinted hymenial sur- 
faces occur in several different clades (FIG. 5). With 
our present sample of taxa, it appears that the ple- 
siomorphic condition of the Stereaceae is to have 

gray to white hymenial surfaces, but that there have 
been multiple gains and (or) losses of pink to orange 
hymenial surfaces (FIG. 5). Other characters that 

have undergone multiple transformations include 

spore ornamentation, presence/absence of clamp 
connections, decay type (phenoloxidase reactions), 
and presence/absence of acanthophyses (FIG. 5). 
Data regarding nuclear behavior and sexuality in 

Aleurodiscus s.l. are lacking for many species, so they 
are not presented here. Nevertheless, previous re- 

ports, interpreted in the context of our results, sug- 
gest that these features also exhibit homoplasy in 

Aleurodiscus s.l. (e.g., Boidin 1958, Boidin et al 1968, 

Rayner and Turton 1982, Wu et al 2000). 
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