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Thc morphology of species of the genera Basidioradulum Nobles, Hyphoderma Wallr.
em. Dank, Hyphodontia.J. Erikss., H)'pochnicium J. Erikss. and Schizopora Velen. i5
reinvestigated, described and illustrated. Thc ultrasu'ucture of their septal pOlTS 1S
investigated für the first time. Thc generic relationships are discussed using thc septal
pore type as an objective characteristic. Thc following species are demonsu'ated to

have dolipores with perforated parenthesomes: Hyphodenna praetermissum, H. selig-
erum, flypochnicium bombycinum and H. jJOlonense. Whereas the species Basidioradu-
lum radula, Hyphodonlia alularia, H. cineracea, H. floccosa, H. gossypina, H. pallidula,
H. sambuci and Schizopara paradoxa luve dolipores \'Iith continuous parenthesomes.
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INTRODUCTION erected more natural genera such as Hyj)hodontia
and Hypochnicium, documenting t.he basidiocarp
micromorphology by det.ailed illust.rations. Par-
masto (1968) included Basidioradulum Nobles,
Hyphoderma Wallr. em. Donk, Hyphodontia Erikss.
and Hypochnicium Erikss. in the subfamily Hy-
phodermoideae. Fibrodontia Parm. and Schi-
zopora Velen. were assigned to the Steccheri-
naceae, although Parmasto (1968) admitted a
close relationship to Hyj!hodontia by their hyphal
construct.ion. Recently Hjort.stam (1990) pro-

Families like Corticiaceae, Polyporaceae or
Thelephoraceae have been based originallyon
macromorphological charact.eristics of basidio-
carps. During t.he last decades extensive and un-
natural genera like Corticium Pers., Peniophora
Cooke or Odontia Fr. were divided and emended
more and more by using differentiating charac-
t.eristics of basidia, spores and cystidia (e.g. Donk
1956a, 1956b, 1957, 1964). Eriksson (1958)
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posed synonymy of FilJrodontia with Hyphodontia
on thc basis of cultural characteristics.

Ultrastructural research on septa! pares in Ho-
mobasidiomyccLcs has shown two types of
dolipores, thc parenthesomes being pcrforatcd
or continuous (Oberwink1er 1985). All hitherto
investigatcd species cf thc Hymenochaetaceae
Dank with corticioid, hydnoid Of polyporoid
basidiocarps showed dolipores whh continuous
parenthesomes (Oberwinkler, 1985; Setliff el al.
1972; Moore, 1980). Only a few other species of
corticioid Homobasidiomycetes have been inves-
tigated on their dolipore parenthesomes: Botryo-
basidium subcoronalum (v. I-Iöhn. & Lilsch.), par-
enlhesomes continuous (Oberwinkler, 1985);
Clavulicium macounii (Burt) Erikss. & Baid. ex
Parm., parcnthesomes continuous (Oberwinkler,
1985); Paullicorticium pearsonii (Bourd. & Galz.)
Erikss., parenthesomes conlinuous (Ober-
winkler, 1985); Scytinostroma duriusculum (Berk.
& Er.) Dank, parenthesomes perforated (ßcsson
& Frament, 1968); Trichaptum bi/arme (Fr. in Kl.)
Ryv., parenthesomes continuous (Traquair & Me
Keen,1978).

As extensive studies on dolipore types of Ho-
mobasidiomycelcs still are lacking, it was not pos-
siblc to reinterpret the taxonomy of Corticiaceae
concerning this characteristic.

Species of thc genera Basidioradulum, Hy-
phoderma, Hyphodontia and SchizojJora are dis-
cussed to be related taxa (Eriksson 1958, Eriksson
& Ryvarden 1976). Especially the delimitation of
Hyphoderma and Hyphodontia was vehemently dis-
cussed by Eriksson & Ryvarden (1976) andJülich
(1974). The detection of additional charac-
teristics for an objective dei imitation of the above
introduced genera is therefore desirablc.

MATERIAL AND METHODS

Specimens were examined from fresh and her-
barium material with a ZEISS Standard light mi-

croscope using phase optics. For analyzing hyphal
texture Phloxin b was used as stain after applica-
tion of potassium hydroxide (5 %).

For transmission electron microscopy sampIes
were prefixed in 2 % glutaraldehyde in 0,1 M
sodium cacodylate buffer (pH 7,2) du ring several
days; following six transfers in 0,1 M sodium ca-
codylate buffer (pH 7,2); fixation with 1% Os04
in 0,1 M sodium cacodylate buffer (pH 7,2) for 2
hours in the dark; six transfers in dis tilied waler
10 min. each; staining in 1% uranyl acetate solu-
tion for 1 hour in the dark; dehydration in 10%,
25%, 50%,75%, 85%, 95% and 3 times in 100%
acetone 10 min. each. The material was flat em-
bedded in Spurr's plastic (Spurr 1969). Series of
sections (75-100 nm) were cut on a Reichert ul-
tramicrotome using a diamond knife. The sec-
tions were mounted on Formvar coated single
slot copper grids and stained with lead citrate
(Reynolds, 1963). The ultrathin sections were ex-
amined with a Zeiss EM 109 electron microscope
at 80 kV.

Abbreviations: FO = Herbarium F. Ober-
winkler. GEL ~ Herbarium G. & E. Langer. G-B
= Herbarium Grosse-Brauckmann.

Basidioradulum radula (Fr.) Nobles, typus gene-
ris, Mycologia 59, p. 192,1967.

BASIONYM: H)ldnum radula Fr., Syst. Mycol. 1, p. 422,
1821.

SYNONYMS: l-/yplwderma radula (Fr.) Donk, Fungus 27, p.
15,1957; further synonyms in Nobles (1967).

SUBSTRATE SPECfRUM: Europe: deciduous trees (Eriksson
& Ryvarden 1975). Norw..y: Satix sp. (Ryvarden 1971).
Alnus ~j).,Salix .~/).(Suid 1975). Germany: Fagus sylvatica,
Prnnus avium, Abie.s alba (Langer). USA: Abies balsamea,
Belula ~p. (Nobles 1968).Japan: Quercus .\p.,angiosperm
wood (Furukawa 1974).

Macromorphology: Basidioearps resupinate, odon-
tioid, eolour distinet oehraceous to yellow, mar-
gin white. Aeulei up to 0,5 em long, with white

Fig. 1. BaJidioradulurn radula; vertical seetions a) hymenium and subhymenium b) aculeal tip, bars = 10 µm.

Fig. 2. BaJidioradulum radula; a) vertical section through substrate hyphae, b) ontogeny of a cystidium, bars = 10

µm.
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Fig. 3. Hyphoderma praetermissnrn; vertical section through whole basidiocarp, bars = 10 µm.

tip each, geotropic, concentrically arranged in
young stages, conflucnt when oldcr and then
forming large fructifications of several square
decimeter.

thin-walled and smooth, inamyloid. Basidia sub-
urniform, 25-30 X 5-<i µm, basally 3-4 µm in
diameter, with a basal clamp each, sinuous and
somewhat stalked. They mature synchronously.
Cystidia 50-100 x 5-8 µm, cylindrical, thin-
walled, wit.h several constrictions each and sinu-
ous. Hyphal system monomitic. Hyphae 3-4 µm

Micromorphology and ultrastructure (figs. 1, 2,
18a): Spores allantoid, 9-11-(12) x 3-3,5 µm,
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Fig. 4. I-Jyphoderma praetermissurn; a) yallng basidiocarp, b) ontogeny cr a capitate cystidium with exudate, c)
ontogeny of a stcphanocystidium, bars = 10 µm.

in diameter, septa with one clamp each, thin-
walled, only basal hyphae slightly thick-walled.
Hyphal construction dense, substrate hyphae par-
allel. Dolipore parenthesomes continuous, com-
posed of several layers. Thc pore channel is often
closed by electron dense areas.

Remarks: B. radula was separated from Hy-
phoderma by Nobles (1967). The characteristical
habitus of the basidiocarp and thc morphology
of basidia and spores are uscd for delimitation.
Thc dolipore wilh continuous parenthesomes is
an additional delirnitating characteristic against
Hyphoderma (dolipores with perforated paren-
thesomes).

Hyphoderma praetermissum (Karst.) Erikss. &
Strid, The Corticiaceae ofNorth Europe, vol. 3,
p. 505, 1975.

BASIONYM: Corticium Iffaelenni..Hum Karst., Bidr. ~1.nned.
Finl. Nat. Folk 48, p. 423, 1889.

SYNONYMS: Cifrlicium lenue Pat., Rev. mycol. 7, p. 152,

1885; HYI)hodenna tenue (Pat.) Donk, Fungus 27, p. 15,
1957; further synonyms in Rogers &Jackson (1943).

SUBSTRATE SPF.(;TRUM: Europe: angiosperm and conifer-
ous wood (Eriksson & Ryvarden 1975). Norway: Ainus
sp., Picea s/J. (Strid 1975). Picea sp., Pinus SI). (Aandstad
& Ryvarden 1987). Germany: Acer Pseudof)lülanus, Aescu-
lus hippocaslanum, Hetula pendulü, Coryius sp., Cralflegus
monogynfl, Fagus sylvalica, Fraxinus 51).} Papulus 51)., Quer-
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CUSSIJ., .)alix .~/J.,Ulmw .~lJ.(Grosse-Brauckmann 1983).
Spain: Ainus glulino.m, Belula sp., Castanea .m.liva, Cmylw
rwellllna, Cyti.sus sjJ., Fagu.\ .Iyivatica, llex aquiJolium, Picea
rdJip.\,l-'inw radiala, Pinus .Iylvp.ltris, Pojm[us, Quercus ilex,
Quercu.~j)elraea, Qµercus pyrenaiw, Qµercus robur (Duenas
& Telleria 1988). Morocco: ("AXirusatlantica, Ilex rUJU~fo-
lium, QuercuJ ilex (Tclleria 1984). Israel: Pinu.\" .11J. (Bin-
yamini 1982). North West.ern Himalayas: ("..edrusdeodam,
coniferous wood, angiosperm wood (Rattan 1977).
USA, Gulf-Coast.: .JunijJerns vir{,,'inirtna (Gilbcrtson &
ßlackwell 1985). USA, Colorado: Alnu.I lenuiJolia, Picea
engl'lmannii, Pinw l)()nr1ero.m,I-'iceapungens, Poj.rnlU5tremu-
IDides, Qµercus gmnbelii (Lindsey 1988).

Macromorphology: ßasidiocarps resupinate,
hymenium smooth, margin indistinct, colour in
young ontogenetic stages white, creme when old,
thickness varying from ca. 50 to 200 µm. Under
hand lens granulate to chalky by exudation of
crystals.

Micromorplwlogy and ultrastructure (fig. 3, 4, 18b):
Spores ellipsoid, thin-walled, 7-10 x 4--5 µm,
inamyloid. Basidia young clavate, suburniform
when mature, 25-28 x 6--7 µm, with a basal clamp
each. There are three types of cystidia: 1.) capi-
tate, basally 7-9 µm in diameter, with apical exu-
dation of resinous maUer or crystals. 2.) spindIe
like cystidia, 50-100 x 7-13 µm, with a strong
refracting content, no reaction with sulfovanillin.
3.) stephanocystidia, 12-14 µm in diameter, con-
tent of the end ceIl coarsely granuloid when
young, fine granuloid when oid. Their ontogeny
starts with a subseptal outgrowth. Then a primary
clamped septum separates a spherical cell from
the mother hypha. This cell is divided by another
septum without clamp. In the end a corona of
small denticles is build from the terminal cello
Hyphal system monomitic. Hyphae thin-walled,
basally 2,5-3 µm in diameter, subhymenial hy-
phae 3-4 µm in diameter, septa with one clamp
each. Dolipore parenthesomes perforated. The
pore channel is often closed by electron dense
areas. The terminal cel! of the stephanocystidium
also shows a dolipore with perforated paren-
thesomes (Hallenberg 1990).

Remarks: H. praetermissum shows a striking vari-
ability in the t.hickness of the basidiocarp. The
stephanocystidia are not found frequently in dif-

[erent specimens. H. praetermissum represents a
species complex. This was aiready proved by
Boidin (1950), who detected incompatible
groups. Recently the ultrastucture of the
stephanocystidia was investigated by Hal!enberg
(1990).

Hyphoderma setigerwn (Fr.) Donk, typus gene-
ris, Fungus 27, p. 15, 1957.

BASIONV?l.-f:ThelephM(l setigera Fr., Eleneh. fung. 1, p. 208,
1828.

S'rNONYMS:Penit1JhoT(J .\"eligera(Fr.) v. Höhn. & Litsch.,
Ann. Mycol. 4, p. 289, 1906. Further synonyms in Rogers
&.Jackson (1943).

SUBSTRATESI'ECTRUM:Europe: angiosperm- and canifer-
aus woad (Eriksson & Ryvarden 1975). Quercus jJetmea,
Qyercus mlmr (Boddy & Rayner 1981). NOTway:Ainus SIJ.,
H1rniw .l'j). (Ryvarden 1971). Alnu.I· .1/)., Salix slJ. (Strid
1975). Denmark: angiosperm and coniferous waad
(Christiansen 1960). Germany: Ainus giutino.l'a, Ulmu.l· .\"j).
(Grosse-Brauckmann 1982). Betuln jrnbesrens (Langer).
Spain: Ainus giulinosa, Belula 5j)., Caslanea saliva, Cmylu.s
avelulna, Fagu.l·sylvalica, Pinus mrlia{a, Prunu.s sp., Qµerc,1J..\"
jJetraea, Qµercu.l' ro!ntr (Duenas & Telleria 1988). Mo-
rocco: Ilex aquifolium (Telletia 1984). Israel: Callilriche
verruco.ffi (Binyamini 1982. OBS! must be Callitris verru-
cosa, a conifer species). North Western Himalayas: an-
giosperm woad, Cerlrus rleodaT(l (Rattan 1977). Japan:
angiasperm waod, Quercus.II). (Furukawa 1974). Taiwan:
Dendmcalamus giganleus, I-'inu.I· laiwanensÜ (Langer).
USA, Colorado: Qµercus gambelii (Lindsey 1988).

Macromorphology: Basidiocarps resupinate,
smooth to slightly tuberculate, white in young
stages, creme to brown when old, 100 to 2000 µm
thick, margin indistinct. Projecting cystidia can
be seen with a hand lens.

Micromorphology and ultrastructure (fig. 5, 18c):
Spores ellipsoid to suballantoid, 8-9 x 4--4,5 µm,
thin-walled, inamyloid. Basidia clavate, 28-35 X

6-6,5 µm, with a basal clamp and sometimes with
a slight constriction each. Mature basidia forming
secondary septa at their bases. Septocystidia up to
180 µm long, 7-8 µm in diameter, thick-walled
except in the apical part, heavily incrusted with
crystals. Hyphal syst.em monomitic. Hyphae 3-4
µm in diameter, basal hyphae thick-walled, sub-
hymenial hyphae thin-walled, septa with one
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Fig. 5. Hyphoderma setigerum; a) vertical seetion through hymenium and subhymenium, bars = 10 µm.

clamp each. Dolipore parenthesomcs perforated.
The pore channel is closed by electron dense
areas.

thc seplocystidia. H. nudicephalum Gilb. &
Blackw. is a very c10sely related species, bearing
septocystidia and aseptatc cystidia.

Remarks: H. setigenl1n, the generic type, was dis-
cussed to represent a species complex (Eriksson
& Ryvarden 1975, Gilbertson & ßlackwell 1988),
although this was not proved by compatibility
tests. There is a striking variability in the shape of

Hyphodontia alutaria (Burt) Erikss., Symh. BOL
Ups. 16(1), p. 104, 1958.

BAStONYM:PeniajJhora alutaria Burt, Ann. Miss. Bot. Gard.
12, p. 332, 1925.
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Fig. 6. H)jJhodontia alularia; a) vertical seetion through whoie basidiocarp, b) ontogeny of a lagenocystidium, c)

ontogeny of a capitate cystidium, bars = 10 µm.
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SUBSTRATE SPELTRUM: EUTope: 1unitJeTU.I 51'., Picea 5/).,
Pinus sp. (Eriksson & Ryvarden 1976). Fraxinus sp. (Den-
nis 1981). Norway: Ainus sp. (Suid 1975). Denmark:
Picea 51).) Pinus ~j).(Christiansen 1960). Germany: Picea
ames, Pinus mugo (Langer), Ainus 5/)., Piaa sp., Pinus .~p.
(Doll 1979). Morocco: BetuwJontqucrii (Tellena 1984).
North Africa: Abies I,insapo, Cedws allanliw, Quercus mir-
heckii (Telleria 1984, 1987). Nonh Spain: Fagus sylvatica,
Anus sylveslris, Quercus robur (Dueiias & Tclleria 1988).
Western Himalayas: Cedru.\" deudara, coniferous waod.Ja-
pan, Hokkaido: ?ieerl jezoensis (Hayashi 1974). USA, Ari-
zona: Pinus !JOnderosa (Gilbenson & ßudington 1970).
USA, Colorado: Pinus engelmannii (Lindsey 1988).

Fig. 7. Hyphodontia cineracea; a) ver-
tical section through basidiocarp,
bars = 10 µm.

Macromorphology: Basidiocarps resupinate,
smooth, white to greyish or yellowish, not more
than 100 µm thick, up to several square decime-
ter large. Projecting cystidia are visible with a
hand lens.

Micromorphology and ultrastructure (fig. 6, 19a):
Spores ellipsoid to ovoid, 4,5-5 X 3-3,5 µm, thin-
walled, smooth, inamyloid, with a single drop
each. Basidia suburniform, 15-18 X 4-5 µm, with
a basal clamp each. Cystidia of two types: l.) capi-
tate cystidia, 5-6 µm in diameter, arising from
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basal parts, sometimes with one septum each,
basally thick-wallcd, apically lhin-walled. 2.)
lagenocyslidia, 30-45 x 4-5 µm, apically in-
crusted with crysLalline matter, basally thick-
walled (up to 2 µm). Hyphal system monomitic.
Subicular hyphae thick-walled, 2-3 µm in diame-
ler, subhyrnenial hyphae lhin-walled, 2-3 µm in
diameter, septa with one c1amp each. Dolipore
parenthcsomes continuous, composed of several
layers of electron densc materiaL Thc pore chan-
nel is closed by electron dcnsc material.

&marks: Lagenocystidia are found in four species
in Hyphodontia: H. alutaria, H. arguta, H. pal-
lidula and H. propinqua. Thc delimitation on spe-
eies level is difficult because o[ frequency and
variability of septo- and lagenocystidia. Rogers &
Jackson (1943) proposcd synonyrny of H. alutaria
and H. pallirlula. Neverthclcss clcar dclimitation
was shown by Hassan & David (1983) and Hallen-
berg (1984) by compatibilily lests.

Hyphodontia cineracea (Bourd. & Galz.) Erikss.
& HjorISl., Corticiac. North Europe 4, p. 629,
1976.

BASIONYM:PeniO/Jhara glebulosa Bres. sS!J, cineracea Bourd.
& Galz., Bull. Soc. Myc.Fr. 28, p. 387, 1912.

SUBSTRATE SPECTRUM: Europe: Juni/lerns sI'., Picea sp.,
Pinus sp. (Eriksson & Ryvarden 1976). Germany: Picea
ubies (Langer).

Macromorphology: Basidiocarps resupinate,
smooth, pilose from projecting cystidia, whitc to
greyish or creamish, only up 10 50 µm lhick, up
to several square decimeter large.

Micromorphology and ultrastructure (fig. 7, 19b):
Spores allanloid, 7-8 x 2,5-3 µm, thin-walled,
inamyloid. Basidia clavale, 14-17 x 4,5-5 µm,
with a slight constriction and a basal clamp each.
Cystidia tubular, 100-150 x 7-9 µm, lhick-walled
(1,5 µm) except for lhc apical parI, arising from
basal hyphae. Hyphal system monomitic. Basal
hyphae lhin-walled, 2-3 µm in diameIer, sub-
hymenial hyphae 2,5-3,5 µm in diameter, lhin-
walled and very short-celled, septa wilh one clamp
each. Dolipore parenthesomes continuous, com-
posed of scveral electron dense layers. Thc pore
cannel is closed by electron dense areas.

Remarks. H. cineracea belongs to the H. subalu-
tacea group, characterized by very long, tubular
and thick-walled cystidia and narrow, allantoid
spores. Species delimitation is difficult, except for
H. microspora, when using micromorphology of
spores and basidia. Incompatibility was proved
for H. floccosa and H. subalutacea by Faisal (1981)
and Hassan & David (1983).

Hyphodontia floccosa (Bourd. & Galz.) Erikss.,
Symb. bol. Ups. 16(1), p. 104, 1958.

BASJONVM:Odontia alulaua (Fr.) ssp. jloaosa Bourd. &
Galz., Hym. de France, p. 423, 1928.

Fig. 8. Hyphodontia floccosa; vertical seetions through

apical part of aculeus, bars:=: 10 µm.
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Fig.9 Hyphodontiafloccosa; a) vertical section through wh oie basidiocarp, b) ontogeny ofa tubular cystidium, bars

= 10 µm.
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SYNONYM: Odontir~ alutarea (Fr.) .HP. intermedia Bourd. &
Galz., I-lym. de France, p. 423, 1928.

SUBSTRATE SI'ECTRUM: Europe: coniferous waod
(Eriksson & Ryvarden 1976). Germany: Pinus sylvestrÜ
(Langer). North Spain: Pinw' rarliata (Duenas & Telleria
1988). USA, Arizona: Pinu.5!JondemSfl (Gilbertson & Bud-
ington 1970). USA, Colorado: Quercus gambelii (Lindsey
1988).

Macromorphology: Basidiocarps resupinate,
densely odon tioid, creme to yellowish or
ochraceous, up to 100 µm thick, margin distinct.
Fructifications of 2 m length have been observed.

Microm(J1'phology and ultraslructure (fig. 8, 9, 19c):
Spores long allantoid, 7-9 x 1,5-2 µm, thin-
'NalIed, inamyloid. ßasidia cylindrical to clavate,
15-20 x 4-6 µm, with indistinct constriction and
a basal damp cach. Cystidia tubular, 50-100 x 4-6
µm, thick-walled except for thc apical part, aris-
ing from thc subhymenium or basal parts of thc
basidiocarp. Therc are transitions from cystidia
projecIing through the hymenium to hyphocys-
tidia building up the aculei. Hyphal system
monomitic. Basal hyphae thick-walled (0,5 µm),
2,5-4 µm in diameter, subhymenial hyphae thin-
walled, 2-4 µm in diameter, septa with one clamp
cach. Dolipore parenthcsomes continuous. Thc
pore channel is closed by scveral electron dense
areas.

Remarks. In contrary to other related species from
the H. subalulacea group, H. .fWccosa is distinctly
odontioid. Only a [cw collections on coniferous
woad are known from Europe (Grosse-Brauck-
mann 1990, Eriksson & Ryvarden 1976, Duenas
& Telleria 1988).

Hyphodontia gossypina (parm.) Hjortst., Myco-
taxon 39, p. 416.

BASIONYM: Filrrorlonlia gos!'yjJina Parm" Conspectus sys-
tem. Corticeaccarum, p. 207., 1968.

SYNONYMS: l-l)'dnum Jlipalum Fr., Syst. Myc., 1, p. 425,
1821. Odonlia slipala (Fr.) Quelet, Fl. Myc. Fr., p. 435,
1888. Further synonyms in Furukawa (1974).

SUBSTRATE SPECTRUM: Europe: Ainus ~1).,Fagus .\j)., Fmx-
inussp., r'arroliasl)., Popuius~'/J.) Salixsp., Uimussp., Ulmu.~
carpinifolia (Eriksson & Ryvarden 1975, Eriksson & Sun-
hede 1980). Germany: Malus domestica, Populu.\ sp')

Ulmus SI). (Grosse-Brauckmann 1982). Russia: Fmxinw
excelsior, Parrotia persica, Ulmus SI). (parmasto 1968).

Macromorpholog)'; Description [rom herbarium
material; Basidiocarps resupinate, odontioid,
ochraceous, aculei dense, in groups, up to 300
µm long.

Micromorphology and ultraslruäure (fig. 10, 20a):
Spores ovoid, 3,5-4 x 2,5-3 µm, thin-walled, with-
out drop (herbarium material), inamyloid.
Basidia suburniform, 10-14 X 3,5-5 µm, with a
basal damp each. Cystidia none. Aculei build by
thick-walled (up to 2 µm) hyphae (skeletal hy-
phae s. s. Parmasto 1968) with obtuse and thin-
walled apices. Hyphal system dimitic (Parmasto
1968) or pseudodimitic (Eriksson & R}"arden
1975). Basal hyphae slightly thick-walled, 2-3 µm
in diameter, skclctal hyphac up to 5 µm in diame-
ter, subhymenial hyphae thin-walled, 2-3 µm in
diameter, septa with one clamp each. Dolipore
parenthesomes continuous, composed of several
electron dense layers.

Remarks. The genus Fibrodontia was erected by
Parmasto (1968) for hyphodontioid species with
skeletal hyphac imitating a dimitic hyphal system.
Recently Fibrodontia gossypina was transferred to
Hyphodontia by Hjortstam (1990) because of in-
sufficient characteristics for generic delimitation.

Hyphodontia pallidula (ßres.) Erikss., typus
generis, Symb. bot. Ups. 16(1), p. 104, 1958.

BASIONYI\.1:Gonalo!Jo(1)'sIHlllidula Bres., Ann. Mycol. I, p.
127, 1903.

SYNONYI\.1S:GWl!ocy,\lidium o[eosum v. Höhn. & Litsch., K
Akad. Wiss.Wien Math.-Nat. K1.Sitzber. 116(1), p. 827,
1907. Peniophora palliduia (Bres.) Bres. apud Bourd. &
Galz., BuH. Soc. Myc. Fr. 28, p. 390, 1913. Further syno-
nyms in Rogers & Jackson (1943).

SUßSTRATE SPECTRUM: Europe: coniferous wood
(Eriksson & Ryvarden 1976). Norway: Alnus SI).) I'icea SI).,
Sniix SI). (Strid 1975). Denmark: Picea SI). (Christi ansen
1960). Poland: Betula ,~p.,Pinus ,\1). (Hjortstam 1983).
Germany: Piaa ames (Grossc-Brauckmann 1982). Ainus
~p.,Belu[a sp., Fagus SI)., Picea .\1)., Pinus SI). (Doll 1979).
Picea abies (Langer). North Spain: Pinus sylvestris
(Duenas & Telleria 1988). Yugoslavia: Picea sp., Pinu.\'
slrolrns (Tortic 1979). India: coniferous wood (Thind &
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Fig. 10. H)lphodontia gosS)lpina; vertical seetions a) aculeal tip, b) basal hyphac under an aculeus, bars"" 10 µm.

Rattan 1976). USA, Colorado: Picea engelmannii (Lindsey
1988). Japan: Pinus ,p. (Hayashi 1974).

Macromorphology: Basidiocarps resupinate,
smooth to minute tuberculate, up LO 250 µm
thick, margin distinct. With a hand lens pilose by
projecting cystidia.

Micromorphology and ultrastructure (fig. 11, 19d):
Spores ovoid, 3,5-4 X 2,5-3 µm, thin-walled, with
a single drop each, inarnyloid. Basidia suburni-
form, 12-15 X 3-4 µm, wilh a basal damp each.
Septocystidia, 80-300 X 4-6 µm, arising from the
subhymenium, thick-walled, with a thin-walled
clamp at each septum, apex enlarged, with resin-
ous and re[racting exudatiol1. Rarely lagenocys-
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Fig. 11. Hyphodontia pallidula; vertical sections a) basal hyphae, b) hymenium and subhymenium, bars = 10 µm.

tidia on basal hyphae. Hyphal system monomitic.
Basal hyphae thick-walled, 2-3 µm in diameter,
subhymenial hyphae thin-walled, septa with one
c1amp each. Dolipore parenthesomes continu-
aus, cornposed of several electron dense layers.
Pore channel closed by electron dense areas.

Remarks: H. pallidula and H. alutaria were dis-
cussed 10 be synonyms by Rogers & Jackson
(1943) and Jülich (1974). Neverthe1ess Hassan
(1981), Hassan & David (1983) and Hallenberg
(1988) have demonstrated incompatibility.

Hyphodontia sambuci (Pers.) Erikss., Symb. bot.
Ups. 16(1), p.104, 1958.

BASIONYM: Thelephora sambuci Pers., Mycol. CUT. I, p. 152,

1822.

SYNONYMS:L)'omyrP-.\' samlrnci (Pers.) Karst., Bidr. Känned.
Finl. Nat. Folk 37, p. 153, 1882. Peniophara thujae Bun,

Ann. Miss. Bot. Gard. 12, p. 236, 1925. l-lyphoderma .mm-
&ud (Pers.) Jülich, Persoonia 8, p. 80, 1974. Further
synonyms in Rogers &Jackson (1943).

SUBSTRATESPECTRUM:Europe: angiospcrm wood, mainly
Sambucus nigra (Eriksson & Ryvarden 1976). Denmark:
Sambucu.s nigra (Christiansen 1960). Germany: Samlmcus
.\/)., angiosperm wood (Doll 1979). Acer pseudoplatanus,
Aesculus hiptJowslanum, Clematis vitalba, Corylus s/).,
Euonymus europaea, Fraxinu.\" .5/)., Pofmlus sp., Salix sp.,
Sambucus nigra, Uimw" .\/). (Grosse-Brauckmann 1982).
Sambucus nigra, SamlmcuJ racemosus (Langer). France:
Sambucus nigra (Lecot 1984). North Spain Acer pseudopla-
lanw~ Ainus glutinosa, Caslanea saliva, Corylus avellana,
Cralaegus mon0lrYna, FraxinuJ excelsior, Pinus pinaster,
Pinus radiala, Pojmius .\/)., Pofmlus alba, Pt.eridium aquil-
inum, Quercus pyrenaica, fbercus robur, Rubus ~/J., Samlrn-
cu.~nigra (Duenas & Telleria 1988). North Mrica: Abies
pinsapo, Ilex aquffolium (Telleria 1984, 1987). Israel:
Pinus sp. (Binyamini 1982). Iraq: Phoenix tlactylifera (Rat-
tan & Al-Dboon 1980). USA, Arizona: Maclura pumifera
(Gilbertson & Budington 1970). Prosoj)Ü juliflora (Gil-
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Fig. 12. Hyphodontia sambuci; a) vertical section lhrough whole basidiocarp, b) anlOgen)' of a capitatc cystidiurn,
bars== lOµm.

bertson et al. 1976). FourfUieria splendens (Nakasone &
GilberLSon 1978). USA, Colorado: Abies lasiocarpa, Picetl
!JUngen!; (Lindsey 1988). Japan: Chamaecyparis outusa
(Hayashi 1974).

Macromorphology: Basidiocarps resupinate,
smooth, chalky colour, yellowish when old, up to
100 µm thick, up to several square decimeter
large. margin distinct.

Micromorphology and ultrastructure (fig. 12, 18d):
Spores ovoid, lhin-walled, 5-5,5 x 3,5-4 µm, wilh
a single drop each, inamyloid. Basidia suburni-

form, 23-26 x 4-5,5 µm, wilh several constric-
lions and a basal clamp each. Cyslidia capitate,
ca. 60 µm x 5-6 µm, with hyalin exudate at the
apex, basally swollen. Hyphal system monomitic.
Basal hyphae slightly thick-walled, 3-3,5 µm in
diameter, subhymenial hyphae thin-walled, 2,5-3
µm in diameter, septa with one clamp each. Hy-
phae, especially during dry periods, heavily in-
crusted with crystals. Dolipore parenthesomes
continuous, composed of several electron dense
areas. The pore chanllel is closed by electron
dense material.
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Fig. 13. l-lyjJochnicium bombycinum; vertical sections a) hymenium and subhymenium, b) basal hyphae, bars = iO
µm.

Remarks. This species has been transferred to sev-
eral genera during thc last decades: Grandinia,
Hyphoderma, Hypl/.Odontia It is also type species of
thc genus L)'omyces P. Karst. Thc most slriking
argument for the name Hyphodontia, leaving be-
side rcasons of priority, is the common use of that
name and the type of doliporc (parenthesomes
continuous), thus proving a clear delimitation

against the genus Hyphoderma (parenthesomes
perforated) .

Hypochniciwn bombycinwn (Sommerf. & Fr.)
Erikss., typus generis, Symb. bot. Ups. 16(1), p.
101, 1958.

BAsrONYM: 'lhekphora bombycina Sommerf. ex Fr., Eleneh.
fung. I, p. 211, 1828.
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SYNONYMS: Thelepham bombycina Sommerf., Fl. lapp.
supp!., p. 284, 1826. Corticium granulalum (Bon.) Karst.,
Bidr. Finl. Nat. Folk 37, p. 244, 1882. Corticium oos/lOrnm
Karst., Hedw. 29, p. 270, 1890. Corlicium bomlrycinum
(Sommerf. ex Fr.) Bres., Atl. Acad. Sei. Leu. Art. Agiati
3(3), p. 111, 1897.

SUBSTRATE SPECTRUM: Europe: angiosperm wood, conif-
erous wood (Eriksson & Ryvardcn 1976). Nonvay: Alnus
.~p., Salix sp., Sorbus 51), (Ryvarden 1971). Alnm 5P., ßelum
sp., Prnnus 5P., Salix .\/J, (Strid 1975). Denmark: Fagus sp.,
Picea sp., PO/JUlu.\ sp., Salix .~t).(Christi ansen 1960). Ger-
many: 5alix sp. (Grosse-Brauckmann 1982). Salix ~j).
(Langer). USA, Atizona: Prosaj)isjuliJWra (Gilbcnson ct

Fig. 14. Hypochnicium polonense; ver-
tical seetion through hymenium and
subhymenium, bars = 10 µm.

al. 1976). USA, Colorado: Quncu.\· ga:mhelii (Lindsey
1988). USA, Gulf coast: .1unilJeTUS virginiana (Gilbertson
& BlackweIl1985).

Macromorphology: Basidiocarps resupinate,
smooth Lotuberculate, ceraceous, up to 1000 µm
thick, margin with single aculei.

Micromorphology and ultrastructure (jig. 13, 20b):
Spores ellipsoid, smooth and thick-walled, 9-10 X
7-8 µm, distal part of the spore slightly enlarged,
cyanophil, inamyloid. Basidia long clavatc, 50-70
x 8-10 µm, with a basal clamp each, somewhat
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Fig. J 5. Hypochnicium jJolonen.se; basal parts of septocys-
tidia with arising generative hyphae, bar 0:; 10 µm.

sinuous. Cystidia none. Hyphal system monomi-
tic. Hyphae 3-5 µm in diameter, cyanophilous,
hyphal construction of thc subhymenium very
dense, basal hyphae slightly thick-walled, 4-5 µm
in diameter, parallel arranged, cyanophilous,
septa with one clamp each. Dolipore paren-
thesomes perforated. Thc pore channel is closed
by electron den se structures.

&marks. The genus Hypochnicium was erected by
Eriksson (1958) for hyphodermoid species with
thick-walled or thick-walled and ornamented, cy-
anophilous spores. This genus is accepted by Par-
masto (1968) andJülich (1974).

Hypochniciwn polonense (Bres.) Strid, Wahlen-
bergia 1, p. 68, 1975.

BASIONYM: Kneiffia /mumense Ures., Ann. mycol. 4, p. 102,
1903.

SYNONYMS: Penioj)hom jJOlonensis (Bres.) v. Höhn. &
LiLSCh., Ann. mycal. 4, p. 292, 1906. Hyf)Iwderma
poionense (Bres.) Dank, Fungus 27, p. 15., 1957.

SUIISTRATESI'ECTRUM:Europe: Ainus s/)., Fagu,' "/)" Fmx-
inu.~ sp., PiGellsp., Pt1)ulus ~jJ., Quercus sp., Salix sp., UlmUJ
.1/). (Erikssan & Ryvarden 1976). Nanvay: AlnUJ .~/).,Fmx-
inus ,1/)., Salix .~/).(Strid 1975). Sweden: Cmylus "/)' (Hal-
lenbcrg 1983a). Denmark: Fagus .I/)'} Fraxinus ~!).,Ulmus
,1/). (Christiansen 1960). Germany: Fagu.,· .'yIUlllica
(Langer).

Macromorphology: Basidiocarps resupinate,
smooth, pilose by projecting cystidia, yellowish,
up to 200 µm thick, margin dist.incl..

Micromorphology and ultrastructure (figs. 14, 15,
20c): Spores ellipsoid, thick-walled and smooth,
7,5-8 x 4,5-5 µm, cyanophil, inamyloid, distal
part of the spore slightly enlarged. Basidia cylin-
drical to c1avate, 25-35 X 5-6 µm, with a slight
constriction and a basal clamp each, old basidia
collapsing. Septocystidia 100-200 x 8-15 µm, aris-
ing [rom basal parts of the basidiocarp, thick-
walled, with granular incrustation of crystals. I-Iy-
phal system monomitic All hyphae are thin-
walled, diameter 4-6 µm and incrusted by granu-
lar crysl.als, septa with one clamp each. Dolipore
parenl.hesomes perforated. The pore channel is
c10sed by electron dense structures.

&marks: Thc vcry big septocystidia and the hy-
phal construction of H. polonense are outstanding
in the genus Hypochnicium. Relationships to
olher genera like Botryobasidium and Hyphoderma
were discussed by Eriksson & Ryvardcn (1976).
Candelabrochaete Boidin (1970) shows compara-
ble features like septocystidia, loosely constructed
hyphal system and basidia with four spores.

Schizopora paradoxa (Fr.) Donk., typus generis,
Persoonia 5(1), p. 104, 1967.

BASIONYM: H)'dnum paradoxum Fr., Syst. mycol. 1, p. 424,
1821;

SYNONYMS:Poly/Hn'US versilJ01'Us Pers. Myc. Eur. 2, p. 105,
1825. POly/lOTUS lacinialus Velen., Ceske I-Iouby, p. 638,
1922.

SUBSTRATE SPECTRUM: Europe: angiasperm waad
(Erikssan et al. 1984). England: uu.'X sp., Safix sp. (Den-



WINDAHLIA 20 Langer & Oberwinklcr 19

I b

I7b

16a 17a

Fig. 16. Schizopora paradoxa; vertical sections a) lateral part of a pore wall, b) ontogeny of a halocystidium, bars
" 10 µm.

nis 1981). Germany: Alnu.\" glulinosa, Carpinm belulm,
Fagu.\ sylvatica (Langer). North Spain: AcPr !J.wudojJ[a-
tanu.\, Betula ,\j)" Crulanea sati"'l, ChmnaeC)'!Htr1s lmvsoni-
(ma, Cor)'lus avrllana, Fagus sylvatim, Fmxinus excelsior, Ikx
aquifolium, Pinu.\"!Jina..\ler, Pinus radiala, Quercus ilex, QUfT-
cus pflraea, QUI'rCUS /ryrenaira, Quercu.I mimT, QuercuJ suber
(Duenas & TeJleria 1988). Yugoslavia: CarjJinw 51)· Uelic,
Tonic 1973). North Africa: Brlula rf. jonlquerii, ('bims
atlantiw, Ilex aquiJolium, Quercus suber (Tclleria 1981,
1987) .USA, Gulf Coast: Juniperus phornicPfl, Juni/lenH uir-.
giniana (Gilbertson & BlackweIl1985).

NIacrmnorplwlogy: ßasidiocarps resupinate. irpi-
coid LO poroid, margin odontioid or smooth and
distincL Pore walls geotropic. up to 0,5 cm long.
Colour white, creme or yellowish when old. Large
fructifications up to several meters length have
been obsen.'ed.

Micromorphology and ultraslJUcture (lig. 16, 17,
20d): Spores ovoid, 5,5-<.i,5 x 3,5-4,5 µm, thin-
walled. smooth, with a single drop each. Basidia
suburniform. 17-21 X 4-5 µm, with one to two
constrictions and a basal clamp each. Cystidia

capitate, 4-6 µm in diameter, with a cap of hyalin
cxudate. Hyphal system pscudodimitic. Thick-
walled subicular hyphae (3-4 µm in diameter)
arise from thin-walled substrate hyphae (2-3 µm
in diameter). Thin-walled subhymenial hyphac
(2-4 µm in diameter) arise from thick-walled
subicular hyphae. Septa with one c1amp each.
Dolipore parenthcsomcs continuous, composed
of several electron dense layers.

Remarks: S. paradoxa is very frequent in decidu-
ous [orests of Europe and occurs on various sub-
strates (Eriksson, Hjortstam & Ryvarden 1984,
Grosse-ßrauckmann 1990). The morphology of
the hymenium surfacc is vcry variable from nearly
odontioid to distinct poroid. I-Iallenberg (1983b)
detected two incompatiblc groups from which he
described S. radula as new species characterized
by poroid hymenium and frequent. swollen hy-
phal cndings in the basidiocarp. A very close rc-
lated species is HyjJhodontia gossypina with con-
spicuous thick-walled tramal hyphae.
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Fig. 17. Schizopom paradoxa; b) basal hyphae, c) aculeal tip, bars;=; 10 µm.

DISCUSSION

Basidia are very important in classification of
Basidiomycetes (e.g. Rogers 1934; Linder 1940;
Oberwinkler 1982, 1985). Looking at different
basidial types in Hetero- and Homobasidiomy-
cetes, Linder (1940) already intcrpreted an evo-
lutionary tendency: genera with holobasidia (e.g.
Ceratobasidium, Botryobasidium, Sistotrema, Cor-
ticium) have been developed [rom genera with
heterobasidia (e.g. Tremella, Sebacina). On the
border from Helero- to Homobasidiomycetes
Oberwinkler (1964, 1965) discussed the forma-
tion of urniform basidial types like in Sistotrema
with a basal venlricose enlargement and median
constrictioll. Thc formation of elongated basidia
still having a median constriction is verified by
him with the genus Hyphoderma.

Elongated basidia with slightly constriction oc-
curring in the Hyphodermoideae Parm. are
named "utriform" by Donk (1964), whereas the
term "suburniform basidia" is used mainly by
Eriksson & Ryvarden (1976) to describe basidia
which are typical for the genus Hyphodontia.

In a review on the type species of the Hy-
phodermoideae, Jülich (1974) complains about
the insufticient delimitation of Hyphoderma and
Hyphodontia by basidial morphology. In our opin-
ion the two genera show a clear difference in the
length of their basidia. Hyphodontia species, like
e.g. H. pallidula, the generic type, show in com-
parison to Hyphoderma species relatively small
basidia. The basidia length of Basidioradulum
radula (Fr.) Nobles is comparable to those ofthe
genus Hyphoderma, but its basidial morphology is
very different showing several constrictions and a
sinuous shape. The basidial morphology of the
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genus Schizopora is identical ta that ofHyphodon-
tia. Eriksson & Ryvarden (1976) and Parmasto
(1968) discussed their similarity concerning the
construction of subicular hyphae.

Parmasto (1968) interpreted the hyphal sys-
tem of Schizopora to be dimitic. AnalY-ling the
origin of thc generative hyphae, this interpreta-
tion is not carrect in the narrow sense of a dimitic
hyphal system. Therefore Eriksson & Ryvarden
(1976) called the hyphal system of Schizopora
paradoxa subdimitic. Evolutiollm-y tendendes
[rom monomitic to heteromitic hyphal systems
within unequivocally related genera likc in thc
Hymenochaetaccac are discussed by Obenvinkler
(1985).

Thc spore measurement is another micromor-
phological characteristic to separate Hyphoderma
from Hyphodontia and SchizotJOra. In thc two lat-
tcr genera spores range from 3-8 µm lcngth,
whercas spores of Hyphoderma species are 7-17
µm long.

In contrast the genus Hypochnicium shows a
completely different spore morphology: thick-
walled or thick-walled and ornamented spores
with a slightly enlarged distal part, thus clcarly
deliµlitating it from Hyphodenna. Nevertheless
Hypochnicium was discussed to be related to Hy-
phoderma (Eriksson 1958, Parmasto 1968, Jülich
1974, Eriksson & Ryvarden 1976).

Cystidia occurring in the here discussed gen-
era show various types (hypho-, lageno-, septo-,
stephanocystidia, capitate cystidia). In Hy-
phoderma, Hyphodontia and Schizopora the halo-
cystidia are mainly build from hymenial hyphae.
All other cystidial types are built from sub-
hymenial or even subicular hyphae. A transition
from true cystidia standing in the hymenium to
hyphocystidia (hyphal elements building up
aculei) is regarded as typical for Aphyllophorales
with thickening hymcnium (Donk 1964). The
non-uniform distribution of different cystidial
types like septo- or stcphanocystidia should be
analyzed using phylogenetic methods.
It is the first time, that the septal pores of the

here presented genera were investigated. They
obviously show two different pore types:
1.) Dolipores with continuous parenthesomes

(Basidioradulum radula, Hyphodontia alutaria, H.

cineracea, H. floccosa, H. go.uyt,ina, H. pallidula.,
H. samlrnci and Schizopora paradoxa).

2.) Dolipores with perforated parenthesomcs
(Hyphoderma praetermissum, H. setigeru.m., Hy-
pochnicium bombycinum and H. polonense).

Their substructure corresponds weil with the
descriptions of Moore (1978, 1980), Traquair &
McKeen (1978) and Gölte! (1980), showing a
multilayered parenthesome and electron dense
structures or pore plugs.

The ultrastructure o[ the septal pore became
important in the discussion of the taxonomy in
basic fungal groups like Ustilaginales, Uredinalcs
and auricularioid Heterobasidiomycetes (Ober-
winkler 1981). The investigations on ßasidiomy-
cetes forming basidiocarps with hetero- or holo-
basidia have shown that only a minority of groups
are characterizeable on their dolipore type like
the Tremellale, s.str. (Obenvinkler 1985). In the
Hymenochaetaceae the dolipore type (paren-
thesomes continuous) is together with the micro-
morphology (setae, clampless hyphae, xantho-
chroic reaction of thc hyphae) a good additional
characteristic to accept this family as a natural
taxon.

From the Homobasidiomycetes with corticioid
basidiocarps only a small number of species were
investigated on their dolipore type. Thc presence
of two different parenthesome types in the
dolipores of HyphodermalHypochnicium (perfo-
rated) and HyphodontialSchizopora (continuou,)
is a new and objcctive characteristic to delimitate
those genera. The information on the distribu-
tion of dolipore types in Corticiaceae is too scant
[or far-reaching taxonomie interpretations.
Therefore it would be worthwhile to widen our
knowledge on the distribution of dolipore types
in Homobasidiomycetes.
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Fig. 18. DoJipores with continuous parenthesomes: a) Basidioradulum radula, d) Hyphodontia sambuci. Dolipores

with perforated parenthesomes: b) ll)'phoderma jffaetermissum, c) Hyphoderma setigernm, bars = 0,5 µm.
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Fig. 19. Dolipores with continuous parenthesomcs: a) Hyplwdontia alutaria, b) H. cineracea,bars = 0,5 µm, c) H.
floccosa, bar = 1 µm, d) lf. pallidula, bar = 0,5 µm.
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Fig. 20. Dolipores with continuous parenthesomes: a) I-lyphodontia gosSj'pina, bar = 1 µm, d) Schizopora paradoxa.
Dolipores with pelforated parcnthesomes: b) llypochnicium bombycinum, c) H. polonense, bars = 0,5 µm.
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EXAMINED MATERIAL

Basidioradulum radula (Fr.) Nobles. GEL 667 - Ger~
many, Bayern, Tiefenbach, Moosalpe, on wood of Fagus
S)'lvalica, ca. 1000 m, 21.9.1988, leg. E. Langer. GEL 800
- Germany, Baden-Württemberg, Schwarzwald, vVÜr-
zbach, Kohlhüue, Bannwald Waldmoortorfstich, on
bark of Abies alba, ca. 680 m, 15.1.1989, leg. E. Langer.
GEL 2027 - Gennany, Baden-Württemberg, TÜbingen-
Hagelloch, Hohen EnLringen, Kürnberg, on bark of
Prnnus avium, ca. 500 m, 26.6.1989, leg. E. Langer. GEL
2101 - Germany, Baden-Württemberg, Schwarzwald,
Würzbach, Banmvald Waldmoortorfstich, on bark of Ai-
nus glulinosa, ca. 680 m, 4.5.1990, leg. E. Langer, G.
Langer, K.-I-I. Rexer. GEL 2107 - Germany, Baden-
Württemberg, Schwarzwald, Würzbach, Bannwald
Waldmoortorfstich, on bark of Abies alba, ca. 680 m.,
15.1.1989, leg. E. Langer.

Hyphodenna praetermissum (K.1.rst.) Etikss. & Strid.
GEL364 - Germany, Baden-Württemberg, Tübingen,
Roter Rain, on deLritus, ca. 480 m, 20.5.1987, leg. E.
Langer. GEL412 - Germany, Bayern, PfeiITermühle
near Unteljoch, coniferous forest, on decayed wood of
Picea abies, ca. 1000 m, 7.9.1987, leg. E. Langer. GEL
2057b - AUSLria,Tirol, Hinterstein, Viisalpsee, on "'ood
of Picea abi1!-\,ca. 1200 m, 14.9.1989, leg. E. Langer. FO
40690 - Taiwan, Nantou county, south of Sun-Moon-
Lake near Hua lien, Lien I-Iua Chi f()fest station, forest
with Dendrocalamu5 giganleil.\", on bark of angiosperm
wood, ca.700 m, 24.3.1989, leg. F. Oberwinkler, E.
Langer, G. Langer.

Hyphoderma setigenun (Fr.) Don k. GEL 2049 - Austria,
Tirol, Pitztal, Schön, on wood and bark of Belula lJUbf!s-
(mI, ca. 600 m, 13.9.1989, leg. E. Langer. GEL 2050-
Ausuia, Tirol, Pitztal, Schön, on bark of Beluul lJUbescem,
ca. 600 m, 13.9.1989, leg. E. Langer. FO 40692 - Taiwan,
Nantou county, south of Sun-Moon-Lake near Hua lien,
Lien Hua Chi forest station, on Di>ndrocautmu.\ giganleus,
ca.700 m, 24.3.1989, leg. F. Obef\\~nkler, E. Langer., G.
Langer. FO 40701 - Taiwan, Nantou county, sOllth of
Sun-Moon-Lake near Hua lien, Lien Hua Chi forest
station, on angiosperm wood, ca.700 m, 24.3.1989, leg.
F. Obeminkler, E. Langer., G. Langer. FO 41054 - Tai-
wan, Nantou county, north-east ofPuli, I-Iui-Sun Rccrea-
tion Area, forest fire area, on wood of PinuJ laiwanensÜ,
ca. 600-800 m, 9.4.1989, leg. F. Oberwinkler, E. Langer.,
G. Langer.

Hyphodontia alutaria (Burt) Erikss. GEL 780 - Ger-
many, Hessen, Zwesten, Altenburg, on decayed bark
and wood of Piua abil!s, ca. 250 m, 5.11.1988, leg. E.
Langer. GEL 1578 - Costa Rica, SanJeronirno near San
.fose, su·eet from San Jeronimo in direction to Bajola

I-Iondura, ca. 1400-1500 m, 8.2.1989, leg. E. Langer, G.
Langer. GEL 2043 - Germany, Bayern, Oberjoch, foresl
west ofBerghaus Iseler, on wood and bark of PÜ:er!aflies,
ca.1300 m, 11.9.1989, leg. E. Langer. GEL 2041a - Ger-
many, Bayern, Oberjoch, northwestern slope ofOrnach,
on wood of Pinus mugo, ca.1500 m, 12.9.1989, leg. E.
Langer. GEL 2068, GEL 2071 - Austria, Tirol,
Schattwald, Vils-Tal, Pfrontener Wald, Z\vcrsberg, on
bark and wood of Picea abies, ca.l000 m, 15.9.1989, leg.
E. Langer. GEL 2073 - Germany, Bayern, Obeljoch,
forest at Kematstied AJm, on bark and wood of Piua
abies, ca.1250 m, 16.9.1989, leg. E. Langer.

Hyphodontia cineracea (Bourd. & Gatz.) Erikss. &
I-Ijortst. GEL 2067 - Ausma, Tirol, Schattwald, Vils-Tal,
Pfrontener Wald, Zwersberg, on wood of Pi.a~a abie.\,
ca.1000 m. 15.9.1989, leg. E. Langer. GEL 2080 - Cer-
many, Bayern, Oberjoch, forest at Kematsried Alm, on
wood of Ha:a abie.\', ca.1250 m, 16.9.1989, leg. E. LangeT".

Hyphodontia floccosa (Bourd. & Galz.) Erikss. GEL 366
- Germany, Baden-Württemberg, Sindeltingen, forest
ne ar the municipal hospital, on dccayed wood of Pinus
sylveslrÜ, ca. 450 m, 28.5.1987, leg. E. Langer. GEL403-
BRD, Germany, Badcn-WÜruembcrg, Sindelfingen, for-
est near the municipal hospital, on decaycd wood of
Pinus sylvesl1is, ca. 450 m, 9.8.1987, leg. E. Langer. GEL
2029 - Germany, Baden-vVürttemberg, Sindelfingen,
forest near the municipal hospital, on decayed wood of
Pinus sylveslrÜ, ca. 450 m, 2.7.1989, leg. E. Langer.

Hyphodontia gossypina (parm.) Hjortst. G-B 1283
Germany, Hessen, Oberrheinebene, NSG Kühkopf,
Krappenschlag, on a Lrunk of Po!rnlu.\' .1/)., ca. 200 m,
2.12.1979, Icg. H. Grossc-Brallckmann. G-B 1340 - Ger-
many, Hessen, Oberrheinebene, NSG KÜhkopf, Eich-
wald, on a twig of PO!JUlw; sj)., ca. 200 m., 6.7.1980, leg.
H. Grosse-Brauckmann. G-B 2956 - Germany, Hessen,
Oberrheinebene near Kappei, on a twig of Vlmus SI). ca.
200 Ill, 27.4.1971, leg. M.A. & H.Jahn.

Hyphodontia paUidula (Bres.) Erikss. GEL 776 - Ger-
many, Hessen, Zwesten, Altenburg, on decayed wood
and bark of Picea abie.\·, ca. 250 m, 30.10.1988, leg. E.
Langer. GEL 781, 782 - Gcrmany, Hessen, Zwesr.en,
AJtenburg, on decayed wood and bark of Piua abies, ca.
250 m, 5.11.1988, leg. E. Langer. GEL 2097 - Cermany,
Hessen, Zwesten, AJtenburg, on decayed wood and bark
of PiCer!ahies, ca. 250 m, 20.11.1989, leg. E. Langer.

Hyphodontia sambuci (Pers.) Erikss. GEL607 - Ger-
many, Baden-Würuemberg, Sandhausen, Bannwald
Franzosenbusch, on wood and bark of Samlrnrus nigra,
ca. 200 m, 30.11.1987, leg. E. Langer. GEL609 - Ger-
many, Baden-Württemberg, TÜbingen-Hagelloch,
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Gässle-säcker, on bark and wood of Sambucus nigra, ca.
400 m, 17.12.1987, leg. E. Langer. GEL 771-Germany,
Baden-Württemberg, TÜbingen, Rosenau, on Samlntcus
nigra, ca. 450 m, 14.10.88, leg. E. Langer. GEL 2045 -
Austria, Tiro!, Pitztal, Schön, on woad and bark of Sam-
bucus racemosus, ca. 600 m, 13.9.1989, leg. E. Langer.
GEL 2091 - Germany, Baden-Württemberg, Tübingen-
Bebenhausen, Schönbuch, Arenbachtal, Becklesgarten,
on wood and bark cf Sambucus nigra, ca.380 m,
21.10.1989, leg. E. Langer.

Hypochnicium bombycinum (Sommerf. & Fr.) Erikss.
GEL 790 - Gcrmany, Baden-Württemberg, Tübingen-
Hagelloch, meadows W1th apple trees east of Hagelloch,
on woad cf Salix .Il)" ca. 450 m, 13.12.1988, leg. E.
Langer. GEL 2098 - Germany, Hessen, Zwesten, bank
ofSchwalm, on bark cf SalixJ!J., ca. 220 m, 20.11.1989,
leg. E. Langer.

Hypochnicium po1onense (Bres.) Suid. GEL 492 - Ger-
many, Bayern, Oberstdorf, Spielmannsau, on decayed
wood of Fagus sylvalica, ca. 1000 m, 12.9.1989, leg. E.
Langer.

Schizopora paradoxa (Fr.) Donk. GEL269 - Germany,
Baden-Württemberg, Bebenhausen, on wood of Quercus
rolrnr, ca. 450 m, 16.10.1986, leg. E. Langer. GEL324-
Germany, Hessen, Zwesten, Altenburg, on bark ofFagus
sylvatica, ca. 250 - 450 m, 1.3.1987, leg. E. Langer.
GEL316, GEL318 - Germany, Baden-Württemberg,
Tübingen-Hagelloch, Schönbuch, Hirnbachtal, on bark
and wood of Fagu.s .rylvalica, ca. 400 - 450 rn, 12.3.1987,
leg. E. Langer. GEL360 - Gerrnany, Baden-Württem-
berg, Tübingen, Roter Rain, on bark of Fraxinus excelsiar,
ca. 450 m, 19.5.1987, leg. E. Langer. GEL560 - Ger-
many, Baden-Württemberg, Tübingen, Schön buch,
Arenbachtal, Becklesgarten, on bark and wood of Car-
/Jinus belulus, ca. 400 m, 10.10.1987, leg. E. Langer.
GEL585, GEL586, GEL587, GEL595 - Germany, ßaden-
Württemberg, Sandhausen, Bannwald Franzosenbusch,
on bark and wood of Cmpinus betulus, ca. 200 rn,
30.11.1987, leg. E. Langer. GEL 647 - Germany, Bayern,
Obeljoch, forest west of Berghaus Iseler, on bark and
wood of FalJUs sylvalica, ca.1300 m, 20.9.1988, leg. E.
Langer. GEL 745 - Germany, Bayern, ObeIjoch, forest
west of Berghaus Iseler, on bark of Fa[jUS Jylvalica,
ca.1300 m, 24.9.1988, leg. E. Langer. GEL 750 - Ger-
many, Baden-Württemberg, Tübingen-Hagelloch,
Rosenbach, on bark of Carpinus betulus, ca. 440 m,
1.10.1988, leg. E. Langer. GEL 2028 - Germany, ßaden-
Württemberg, Tübingen-Hagelloch, Bogentor, on wood
and bark of Carpinus betuius, ca. 460 m, 26.6.1989, leg.
E. Langer. GEL 2096 - Germany, Baden-Württemberg,
Tübingen-Bebenhausen, Schönbuch, Goldersbachtal,

Tellerbrücke, on wood and bark of Ainus glutinosa, ca.
380 m, 21.10.1989. leg. E. Langer. GEL 2099 - Germany,
Hessen, Camping ground near Schwalm, on wood of
CarjJinm "dulm, ca. 220 rn, 20.11.1989, leg. E. Langer.
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