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Taxonomic Study on Korean Schizopora
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Schizopora paradoxa is a white rot fungus showing great variation in hymenophoral configuration. It has been often treated
as close to Irpex or Hyphodontia and frequently confused with S. flavipora which was identified as an unrecorded species
in Korea. Distinct features including sizes of basidia and basidiospores as well as hymenophoral shape make S. paradoxa
differ from S. flavipora. Remarkable characters of hymenophores and microscopic structures are described and their sig-
nificance is discussed for the taxonomy of Korean Schizopora.
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Schizopora Velenovsky is a genus of typical wood-rot
fungi and decays various kinds of trees in forests. It
causes a white rot by cellulase and lignase enzyme sys-
tems that enable to degrade all components of wood cell
walls (Alexopoulos er al., 1996; Gilbertson and Ryvarden,
1986). This genus has been accepted as a saprophyte
because it fruits on dead wood of fallen branches or logs
and decays wood of trees that are already dead. Espe-
cially, S. paradoxa used to be collected from recently
dead trees to extremely rotten trees.

The decay of dead trees by wood-rotting fungi includ-
ing Schizopora prevents the continuous accumulation of
large amounts of woody materials on the ground but
releases organic compounds and mineral nutrients to the
soil, maintaining its productivity and ability to support
continuous stands over long periods of time (Gilbertson,
1974). Schizopora species occur on all kinds of hard-
wood trees in Korea and are considered to be responsible
for nearly all the decay in Quercus forests that dominate
Korean mountains.

Schizopora species were the most economically impor-
tant fungi that frequently occur on the bedlog of shiitake
(Lentinula edodes) and reduce fruitbody yield (Maekawa
and Arita, 1984). They also occur on the bedlog of Phelli-
nus linteus which is famous for its antitumor activity. In
general, Schizopora species inhabit wood of both hard-
woods and conifers and sometimes: cross the hardwood-
conifer boundary.

Schizopora has variable hymenophores from poroid,
lacerate to more or less irpicoid forms. Due to its versa-
tile forms, Schizopora was treated as morphologically
close to Irpex and microscopically almost same as Hyph-
odontia (Jung, 1987). The microscopic features of Schi-
zopora similar to those of Hyphodontia supported that the
true phylogenetic position of Schizopora was closely
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related to that of the corticioid genus Hyphodontia (Eriks-
son et al., 1984; Gilbertson and Ryvarden, 1987).

Recent phylogenetic analyses inferred from morphologi-
cal characters (Langer, 1994) and molecular data (Lim, 2001;
Paulus et al., 2000) showed that Schizopora was nested
inside the main clade of Hyphodontia. Both Schizopora
and Hyphodontia seemed to make a natural group although
they crossed the borderline between corticioid and poroid
forms each other. This kind of example already showed
that it was more convenient to define strictly artificial
families than natural ones during the transition period of
the classification in the Hymenomycetes (Donk, 1971).

Langer (1994) once treated those two genera together
in his monograph on Hyphodontia and proposed to con-
serve Hyphodontia against Schizopora (Langer et al., 1996).
However, Schizopora has nomenclatural priority over
Hyphodontia, and in the sense of Art. 14.1-2 of the ICBN
Code, a disadvantageous change of nomenclature would
result when both genera are combined into Schizopora.
For that reason, many mycologists still use the genus
name Schizopora.

Schizopora originally contained two species (Domafiski,
1969), S. paradoxa (type species) and S. flavipora. Then
S. radula was added by Hallenberg (1983) and S. nothof-
agi by Cunningham (1965). Two species of Schizopora, S.
paradoxa and S. flavipora, have been collected in Korea,
and the latter species was confirmed new to Korea and is
registered here with descriptions. Because of the great
morphological variation of S. paradoxa, it is frequently
confused with S. flavipora and believed to be of great
interest to investigate the intraspecific hymenophoral vari-
ation and host specificity for the taxonomy of Korean
Schizopora.

Materials and Methods

Fresh samples collected from field surveys and observed
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Table 1. List of Schizopora strains used in this study

Species Sources

Locality Substrate

SFC* 970926-4
SFC 980125-7
SFC 970201-6
SFC 970201-10
SEC 970719-2
SFC 970816-2
SEC 970830-7
SFC 970924-1
SFC 971018-7
SFC 980201-10
SFC 980508-B14

Schizopora flavipora

Schizopora paradoxa

Mt. Bukhan, Seoul

Hyung, Gyunggi-do

Mt. Moak, Cheonlabuk-do

Mt. Moak, Cheonlabuk-do

Mt. Bukhan, Gyunggi-do
Jeundeung Temple, Gangwha Island, Incheon
Mt. Daemo, Seoul

Mt. Bukhan, Gyunggi-do

Mt. Bukhan, Gyunggi-do

Naega, Gangwha Island, Incheon
Mt. Chilgap, Chungcheongnam-do

Quercus serrata
Pinus densiflora
Pinus densiflora
Quercus aliena
Prunus leveilleana
Castanea crenata
Pinus densiflora
Pinus densiflora
Quercus serrata
Quercus acutissima
Quercus aliena

*SFC : Seoul National University Fungus Collection.

in this study are listed in Table 1. The samples were
deposited in SFC (Seoul National University Fungus Col-
lection} after examination. For the observation of speci-
mens, laboratory techniques of Largent er al. (1977) were
used and the measurements and drawings were made
from slide preparations stained with 1% (w/v) aqueous
phloxine and KOH for 3% potassium hydroxide (Jung,
1987; Hawksworth ez af., 1995). Hymenophoral morphol-
ogy was observed under a Nikon stereomicroscope (mag-
nification up to 60x) and pictures were taken using a
35 mm camera supplied as a part of Nikon Microflex
system. Microscopic structures of taxonomic importance
were observed under a Nikon compound microscope
(magnification up to 15,000x) and sketches were made
using a drawing tube attached to the microscope. Descrip-
tive terminology for taxonomic characters was taken from
Hawksworth er al. (1995). For the general taxonomy of
the Aphyllophorales, Donkian concept (Donk, 1964) was
adopted. The classification system of Gilbertson and
Ryvarden (1986, 1987) and Ryvarden and Gilbertson
(1993, 1994) were referred and the description of Jung
(1987) on Schizopora of the United States was compared.
And also the reference of Jung (1994) on fungal flora and
distribution of Korean Aphyllophorales was consulted
together,

Taxonomy

Schizopora Velenovsky emend. Donk, Persoonia 5: 76,
1967

Basidiomes annual, resupinate, orbicular, soon confluent,
soft and coriaceous when fresh, firm and tough when dry,
adnate; hymenophore tubular to irpicoid, of medium-sized
pores; context whitish, thin; hyphal system monomitic;
generative hyphae distinct, hyaline, thin- to somewhat
thick-walled, septate with clamps; cystidioles present,
thin-walled; basidia clavate, with 4 sterigmata; basidios-
pores hyaline, ellipsoid, smooth, non-amyloid.

Type species: Schizopora paradoxa (Fries) Donk

Remarks: Schizopora is morphologically close to Irpex
but its microscopic structures are almost same as those of
Hyphodontia (Jung, 1987). For such a reason, Langer
(1994) treated this genus as a member of Hyphodontia in
his monograph. However, it is known that Schizopora
requires a more extensive taxonomic investigation to solve
the species delimitation (Gilbertson and Ryvarden, 1987).
According to recent phylogenetic analyses based on
molecular data (Paulus et af., 2000; Lim, 2001), Schi-
zopora is nested inside the main Hyphodontia clade,
showing that Schizopora and Hyphodontia might form a
natural taxon together.

Schizopora flavipora (Cooke) Ryvarden, Mycotaxon 23:
186, 1985 FHETHHA GIA) (Figs. 1A, 2A)

= Poria flavipora Cooke, Grevillea 15: 25, 1886

= Poria lignicola Earle & Murrill, Mycologia 12: 307,
1920

= Schizopora carneo-lutea (Rodway & Cleland) Kot-
laba & Pouzar, Cesk Mykol. 33: 21, 1979
Basidiomes annual, resupinate, coriaceous to tough fib-
rous; hymenophore poroid, white to cream, appressed,
angular to daedaleoid or irpicoid, 5~6 per mm, with thin
dissepiments; margin usually sterile, whitish.

Hyphal system monomitic; generative hyphae with
clamps, hyaline, thin- to thick-walled, 3.2~4 ym in diam,
often ending in a capitate globose swollen apex up to 10
um wide; cystidia absent; basidia clavate, with 4 sterig-
mata, 12~15x3~5 um, with a basal clamp; basidiospores
ellipsoid, hyaline, smooth, 3.5~4.5x2.5~3.5 um, non-amyl-
oid.

Specimens examined: On dead standing wood of Quer-
cus serrata, Mt. Bukhan, Seoul (SFC 970926-4); on dead
standing wood of Pinus densiflora, llyung, Gyunggi-do
(SFC 980125-7), Mungyong Saecjae, Gyungsangbuk-do
(SFC 990326-6, 991003-34).

Remarks: This fungus was incidentally listed in the
checklist of the Aphyllophorales of Mungyong Saejae
with no descriptions (Lim et al., 2000}, so it is formally
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Fig. 1. Hymenophores of Schizopora flavipora (A) and S. paradoxa (B-F). (A) appressed hymenophoral form (SEC 970926-4). (B) irregular
and partly split pores (SFC 970719-2). (C) irregular and labyrinthine form (SFC 970816-2). (D) slightly dentate pores (SFC 980201-10).
(E) regular pores (SFC 970830-7). (F) irregular and hydnoid hymenophoral form (SFC 970924-1). Bar =3 mm.

described here. This species has been frequently confused
with §. paradoxa and some intermediate forms always
occur. However, the appressed form of hymenophore,
small pores, small spores and basidia, small clamp con-
nections, the absence of cystidioles, and the presence of
thick-walled hyphae are distinctive features of S. flavi-
pora (Lim, 2001). Schizopora paradoxa appears at lower
sides of fallen branches as well as on standing dead trunks
but S. flavipora fruits mainly on trunks of standing dead
trees. Such habitat relationships may affect the orientation
and growth of basidiocarps and seem to have something
to do with their basidial sizes, basidiospore sizes and
hymenophoral shapes, which phenomena are also found in
various groups of corticioid fungi (Lim, 2001).

Schizopora paradoxa (Fr) Donk Persoonia 5: 76, 1967
E7Al (Figs. 1B-1F, 2B)

= Hydnum paradoxum Fries, Syst. Mycol. 1: 424,
1821

= Poria versipora (Persoon) Romell, Svensk Bot. Tid-
skr. 20: 15, 1926
Basidiomes annual, fully resupinate, coriaceous to tough
fibrous; hymenophore usually poroid (3~4 per mm), irreg-
ularly hydnoid (up to 1 per mm), denticulate, to labyrin-
thine (1~3 per mm), white to cream; tubes of varying

sizes; margin normally not differentiated, forming shal-
low or networked tubes, sterile, whitish.

Hyphal system monomitic; generative hyphae regularly
clamped, hyaline, thin- to somewhat thick-walled, 3.2~4
um in diam, often ending in a capitate globose swollen
apex up to 9.5 um wide; cystidioles scattered, incrusted
with granular crystals on hyphal tips of pore mouths;
basidia clavate, with 4 sterigmata, 15~21x3.5~5 um, with
a basal clamp; basidiospores ellipsoid, hyaline, smooth, 4~
5.7x3~4 um, non-amlyoid.

Specimens examined: On the lower side of fallen trees
of Prunus leveilleana, Mt. Bukhan, Gyunggi-do (SFC
970719-2), Quercus species, Mt. Moak, Cheonlabuk-do
(SFC 970201-10), Mt. Bukhan, Gyunggi-do (SFC 971018-
7), Naega, Gangwha Island, Incheon (SFC 980201-10),
Mt. Chilgap, Chungcheongnam-do (SFC 980508-B14), and
Pinus densiflora, Mt. Daemo, Seoul (SFC 970830-7), Mt.
Bukhan, Gyunggi-do (SFC 970924-1); on dead standing
wood of Castanea crenata, Jeundeung Temple, Gangwha
Island, Incheon (SFC 970816-2) and Pinus densiflora, Mt.
Moak, Cheonlabuk-do (SFC 970201-6).

Remarks: In the United States, Schizopora occurs on
hardwoods in all kinds of forests (Gilbertson and
Ryvarden, 1987). In Korea, it occurs on most of hard-
wood trees and seems to be really active in the decay of
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Fig. 2. Microscopic structures of Schizopora flavipera (A) and S.
paradoxa (B). a, basidiospores; b, basidia; ¢, cystidioles; d, hyphal
ends with spherical swellings; ¢, generative hyphae. Bar = 10 um.

Quercus trees throughout Korean mountains. This fungus
represents the genus Schizopora and has been regarded as
a highly variable species in morphology of fruitbodies.
There are various hymenophores of rounded, angular, split
pores to almost hydnoid forms (Fig. 1). However, these
various forms are obviously different from appressed hy-
menophoral forms of S. flavipora. Microscopically, S. par-
adoxa has cystidioles incrusted with crystals and there is
again variation in sizes of basidiospores and basidia most
of which are apparently larger than those of S. flavipora.
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