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FIG. 5. Phylogenetic placement of Nia vibrissa inferred from parsimony analysis (one of six trees, 1793 steps, CI = 0.603, 
RI = 0.315) and maximum likelihood analysis (tree score: -logL = 13772.96731) of the combined, four-region dataset. 
Numbers above branches in the parsimony tree indicate frequency of groupings among equally parsimonious trees. Numbers 
below branches in both trees are bootstrap frequencies (values below 50% are not shown). 

been derived by reduction from agaricoid ancestors 
(Donk 1959, 1964, 1971, Agerer 1978, Singer 1986), 
although Cooke (1961) suggested that cyphelloid 
fungi, which he united in the Porotheleaceae, are 
derived from corticioid ancestors. Our finding that 
Henningsomyces candidus is nested in the euagarics 
clade supports the view that some cyphelloid forms 
could indeed be "reduced agarics". However, this is 
the only cyphelloid taxon that we examined. 

Schizophyllum and Fistulina have unusual fruiting 
bodies and their phylogenetic relationships have 
been obscure. Both genera resemble cyphelloid 
forms in some aspects. In Schizophyllum, the fruiting 
body is pendent and the elements of the hymeno- 
phore curl toward each other, enclosing the hyme- 
nium during dry periods (Essig 1922, Linder 1933). 
In tangential section, the adjacent pairs of hymeno- 
phore elements of Schizophyllum (Linder 1933) re- 
semble individual fruiting bodies of Henningsomyces 
and other cyphelloid fungi, which also curl up when 
dry (Agerer 1986; FIG. 6C-E). Donk (1964) suggest- 
ed that the fruiting body of Schizophyllum is essen- 
tially cyphelloid and he included Henningsomyces in 
the Schizophyllaceae, along with Plicaturopsis, which 
has a pileate fruiting body with a wrinkled hymen- 
ophore, and Stromatoscypha, which forms cyphelloid 
fruiting bodies on a well developed, membranous su- 
biculum. In addition, molecular and morphological 
studies (Stalpers 1988, Nakasone 1996) suggest that 
Auriculariopsis ampla, which has a cupulate fruiting 
body with a smooth hymenophore, is closely related 
to Schizophyllum commune. 

Fistulina produces large, fleshy fruiting bodies that 
superficially resemble those of polypores. However, 

the "pores" of Fistulina are actually composed of in- 
dividual tubes of hyphae lined by a hymenium, which 
are initially formed on all surfaces of the fruiting body 
(Lohwag and Follner 1936; FIG. 6F). Each tube on the 
surface of the Fistulina fruiting body thus resembles 
an individual cyphelloid fruiting body. Singer (1986, 
p 843) suggested that the fruiting body of Fistulina 
could have been formed by an aggregation of cyphel- 
loid fruiting bodies and the expansion of a subiculum, 
and he termed the pileus and stipe-like parts of the 
fruiting body a "protocarpic false carpophore". Singer 
further suggested that Fistulina and its putative cy- 
phelloid relatives might be closely related to the Tri- 
cholomataceae. Based on the anatomy of the hymen- 
ophore, Lohwag and Follner (1936) classified Fistuli- 
na in the Cyphellaceae, while Bondarzew and Singer 
(1941) and Cooke (1961) classified Fistulina in its own 
family, Fistulinaceae, in the suborder Cyphellineae. In 
contrast, Donk (1959, 1964) and Agerer (1978) re- 
jected the idea that Fistulina is closely related to cy- 
phelloid fungi, although they commented on the sim- 
ilarities between Fistulina and the cyphelloid Porothe- 
leum and Stigmatolemma (FIG. 6G, H). 

Because of limited sampling and low bootstrap sup- 
port it is not possible to draw firm conclusions about 
the composition or monophyly of the hypothesized 
Nia-Henningsomyces-Schizophyllum-Fistulina clade. 
Nevertheless, our results are consistent with the view 
that the unique fruiting bodies of Schizophyllum com- 
mune and Fistulina hepatica (and related taxa, like 
Auriculariopsis ampla) were ultimately derived from 
cyphelloid forms, which in turn were derived from 
agaricoid ancestors. Analyses with more taxa that may 
be in this group are needed. Such studies could elu- 
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FIG. 6. Fruiting body morphologies of Henningsomyces 
and putatively related taxa. A. Henningsomyces candidus, 
habit and longitudinal section (after Agerer 1973, fig. 7). 
B, C. Henningsomyces minimus (after Agerer 1973, figs. 8, 
10). B. Section through cluster of fruiting bodies. C. Detail 
of margin of fruiting body. D, E. Schizophyllum spp. (after 
Linder 1933, pl. 34, fig. 2, pl. 35, fig. 2). D. Schizophyllum 
commune, detail of margin of hymenophore. E. Schizophyl- 
lum fasciatum, tangential section through fruiting body. F. 
Fistulina hepatica hymenophore (after Lohwag and Follner 
1936, fig. 1). G, H. Stigmatolemma poriaforme (after Agerer 
1978, fig. 15). G. Habit. H. Section through cluster of fruit- 
ing bodies on membranous subiculum. 

cidate novel pathways of morphological evolution in 

homobasidiomycetes, possibly involving the fusion 
and elaboration of cyphelloid fruiting bodies, and 
their transformation into aquatic gasteromycetes. 
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