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Genera in a Monophyletic Group: The Dacrymycetales *)

E. Oberwinkler

Botanisches Institut, Lehrstuhl Spezielle Botanik und Mykologie der
Universitédt Tiibingen, Auf der Morgenstelle 1, D 7400 Tiibingen 1

Summary The Dacrymycetales is taken as an example of a monophyletic group to
explain generic concepts in the Heterobasidiomycetes. Known characters are discussed
and so far proposed genera evaluated taxonomically. Phenetic and cladistic methods
are used to prove the naturalness of the taxa. A key to genera is provided to test the
practical applicability. General conclusions are: Profound knowledge of species cha-
racters is mandatory for the establishment of sound generic concepts. Genera should
represent natural units. If the naturalness is not proved, not likely or not given, they
cannot be used for phylogenetic interpretations. The delimitation of a genus is sub-
jective, even when the claims for naturalness are strictly applied. A well founded ge-
neric concept has a key-function for identification, taxonomic and systematic grou-
pings, as well as ecological studies. Genera should only be accepted when the de-
scriptions include detailed analyses of differentiating characters, and adequate illu-
strations, at least, of the type-species.

INTRODUCTION

Generic concepts play an important role in systematics. Quite often
overviews of certain organismic groups are presented as “The genera of abc”.
In practice of training programs and identification work dealing with
biodiversities, the first question most often is: what genus is it? The reason for
this is that many easily recognizable, suprageneric monophylies do exist
whose generic classifications are not evident, consider for example the grasses,
Compositae or Cruciferae. In other cases, first, rapid and easy sorting leads to
paraphyletic groups or assumed but not proved monophylies, e.g. pyreno-
mycetes and discomycetes, clavarioid and gilled fungi. Also in these cases the
key question is the one for the genus.

Secondly, any kind of detailed and meaningful phylogenetic systematics
has to consider the generic level, i.e. the grouping of species in monophyletic
entities.

There is a third fact why genera appear to be so important in taxonomy.
They are those taxa with whom the easiest shifting games can and have been
played.

No doubt for those who are interested in organismic diversities, they have
to get familiar with the generic classification of the group they are dealing
with.

*) Part 91 in a series “Studies in Heterobasidiomycetes”
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The Dacrymycetales are used in a case study for the evaluation of generic
concepts in the Heterobasidiomycetes for several reasons: they represent a mo-
nophyly and generic concepts have been applied rather diversely in this order.
Also non-specialists of Heterobasidiomycetes know these fungi and
monographic treatments are available. Finally, I could study a representative
number of Dacrymycetales species on a world wide scale in the laboratory and
in the field, and the data of these studies, accumulated over 30 years, are used
here for comparative evaluations. In addition, few data are taken from li-
terature.

General remarks

Theses

1. Profound knowledge of species characters is mandatory for the establish-
ment of sound generic concepts.

There is general agreement in whatever method is applied for evaluation of
taxa, the quality of characters used is delimiting the interpretation.
Consequently, most careful attention should be paid for character analyses. In
contrast, however, many examples, even in recent publications show that
characters and character sets are accumulated from literature search only or
predominantly, and critical interpretations are avoided because of lacking
expertise.

2. Genera should represent natural units.

If the naturalness is not proved, not likely or not given, they cannot be used
for phylogenetic interpretations. — How can naturalness be proved? Let’s
consider two examples: a) When J]. Eriksson (1950) monographed
Bourdot and Galzin’s Sect. Coloratae of the “genus” Peniophora, he
selected and characterized a group which following mycologists accepted as
the “natural genus” Peniophora. Species of the genus s.str. share a certain
number of combined features which do not occur in other sections of the
genus s.l. nor in other genera. Which of these characters can be assigned as
apomorphies has to be proved. b) I selected the Dacrymycetales for the present
study, i.a. because of the monophyly of order. There is “one” character, the
basidium, which is unique, therefore derived and the apomorphy for the ta-
xon, and there are no other characters which interfere. Many other examples
exist in which natural taxa are known for a long time, well characterized by
differentiating features which are unique and which can, if necessary, be called
apomorphies. Even when the two examples mentioned are quite different in
circumscription and rank, in both cases many characters and character states
are well studied and adequately interpreted and therefore usable for defining
natural taxa.

36



F. Oberwinkler: Genera in a Monophyletic Group: The Dacrymycetales

3. A paraphyletic genus has to be split in monophyletic taxa.

If two taxa result, they are genera. One includes the type species of the
original genus; it should be named for some time “genus s.str.” The second
genus is not the most closely related to the first one.

4. The homogeneous appearance of a genus which can only be characterized
by plesiomorphies is no proof for a monophylum.

If monophyly is required, but cannot be determined by an apomorphy,
only the type species, which then represents a monophylum, has to be
considered.
5.1In a first step, generic concepts can be based on generic types.

Additional species to be included in a given genus have to share the
derived generic characters.

The huge number of species for which only insufficient data are available
prohibits meaningful classifications. Therefore, selected species have to be
used for overviews. At first and at least, generic types have to be studied so
carefully that they can be used for comparative evaluations.

6. The delimitation of a genus is subjective, even when the claims for
naturalness are strictly applied.

Genera can comprise several or many species, or they simply are
monotypic. They can intergrade step by step into other, closely related genera
or they can be separated by big distances. There is no common scale for
measuring or recommending generic distances. In phenetic schemes there is
some kind of an agreement to use several distinguishing characters for the
separation of closely related other genera. Even when no supraspecific or
infrageneric taxa would be accepted, a case in which the generic concept
would be a very narrow one, no general objective generic concept could be
achieved.

7. The number of species considered has an impact on the generic concept
and the phylogenetic interpretation of the given monophylum.

The generic concept of a monotypic genus is easily derived from the
specific characters which have to enter a generic comparison. The more
species are included in a genus, the more variation of characters will occur,
thus also influencing the character state explanations.

8. A well founded generic concept has a key position for identification, taxo-
nomic and systematic groupings, as well as ecological studies.

For species identification a crucial question commonly concerns the generic
affiliation. Often suprageneric taxa, irrespective of naturalness, are easy to be
recognized, and genera quite often not. It is not surprising that also natural
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genera exist which are more difficult to be recognized by simple methods than
paraphyletic ones. Phylogenetic interpretations of higher taxa always have to
refer on genera as monophyletic entities.

9. For practical purposes of classification and identification, unnatural gene-
ra have to be accepted as long as natural ones are wanting.

The splitting of a heterogeneous taxon into a natural and a remaining
unnatural one should be accepted when a careful comparison with all related
genera is provided. In the case that the generic type, alone or together with
other species, can be reinterpreted as a natural genus, the remainder should
not be renamed. The given name has to be used for the monophyletic group
(genus s.str.) and should further be used for the paraphyletic remaining
species (same genus name s.1.) as long as they cannot be resolved. The genus
Dacrymyces can be taken as an example.

Recommendations

1. For establishing an acceptable generic concept, the following proceeding is
recommended: a) proof the monophyly of the genus. Is it a monophyletic
one, it can be applied. b) Before a monophyletic genus is split into two or
more monophyla, the improvements for taxonomic purposes should be
evident, e.g. easier handling of genera with not too many species. c) Avoid
to create monotypic genera. d) Before genera are united, it has to be proved
that they are the closest related monophyla, i.e. sister groups. The impro-
vements for taxonomic purposes should be evident as in splitting genera.
e) If the paraphyletic condition of a genus is recognized, attempts should
be made to split it in monophyletic taxa (see thesis 3)

2. Genera should only be accepted when the descriptions include detailed
analyses of differentiating characters, and, at least, adequate illustrations of
the type-species.

3. Publication of new taxa should only be accepted as valid in a certain
number of international journals with high quality reviewing systems.

4. These journals should be subsidised to such an amount by national and in-
ternational sources that they can be afforded by all mycological instituti-
ons.

5. An attempt should be made to initiate international cooperation of experts
to develop projects for world wide generic monographs of all fungal
groups. The lack of taxonomists and of regional floristic inventories should
not impede but inforce rapid activities for initiatives to improve the present
unsatisfactory situation.
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6. Forced efforts are needed for intensified studies of fungal biodiversities.
This can only be achieved with the expertise of well trained taxonomists.

CASE STUDY: GENERA OF DACRYMYCETALES

When introducing the Dacrymycetaceae, Brefeld (1888) distinguished 4
genera. Martin & Fisher (1933) were the first to publish a generic survey
recognizing 9 genera. Swedish Dacrymycetales were monographed by
Neuhoff (1936). He accepted only two genera, Dacrymyces and Calocera.
Brasfield (1938a, b) studied the species of temperate and subtropical North
America, Kobayasi (1939a, b) those of Japan, and Martin (1952) treated
the north central taxa of North America. The genera of the Dacrymycetaceae, 9
being accepted, were again surveyed by Kennedy (1958a). In a series of
monographs, McNabb (1964, 1965a, b, ¢, d, e, 1966, 1973) presented detailed
taxonomic studies on a world wide scope, recognizing 8 genera. In a key to the
Heterobasidiomycetes of the US.SR., the Dacrymycetales were included by
Raitviir (1967). Lowy (1971) treated neotropical taxa, and Reid (1974)
monographed the British species. Donk (1966) compiled an annotated check of
European species. A short description of the order and a key to 9 genera were
given by McNabb & Talbot (1973).

The order Dacrymycetales represents a natural taxon, as can be derived from
the stability of several important characteristics: 1) ontogeny and morphology
of the basidium; 2) morphology and germination of basidiospores; 3) septal
pore type; 4) pigmentation of basidiocarps; 5) wood-decay properties.

The taxon is a good example for a homogeneous group in which further
subdivisions are rather difficult. Morphology of the basidiocarps and the
marginal hairs are commonly used for generic delimitations. Patouillard
& Lagerheim (1895) stated “Les genres de la série des Dacrymycetes étant
établis presqu’exclusivement d’apres la forme de réceptacle, sont bien peu
distincts les uns des autres et devraient peut-étre considérés comme des
simples sections d'un type unique...”. Donk (1966) quoted this opinion as
well that of Neuhoff (1936) who believed that generic characteristics over-
lapped to an extent that single features cannot be used to distinguish any
genera.

DISCUSSION OF GENERA
The numbers in brackets refer to characters used in the data matrix and the
cladogram.

CERINOMYCES MARTIN
There are several unique characteristics in the type species, C. pallidus, and
the closely related C. crustulinus: 1) basidiocarps not orange; 2) totally adnate
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to the substratum; 3) not gelatinous; 4) the basidia comparatively short and
stout, and 5) basidiospores apparently not transversely septate even when
mature.

McNabb (1964) broadened the scope of the genus to include Ceracea
lagerheimii, Cerinomyces grandinioides, and C. altaicus, species with mature
septate spores and partly orange basidiocarps. Ginns (1982) described a new
species, C. ceraceus, and reported spore germination by budding and a conidial
stage in culture which is similar to those of other species of the Dacrymycetales.
Apart from Cerinomyces, effused corticioid, dacrymycetaceous basidiocarps are
known only in Arrythidia. However, species of Arrhytidia are not fully adnate
to the substratum; each single basidiocarp is attached to the wood centrally by
a root-like base.

Development and morphology of the basidia in species of Cerinomyces are
typically dacrymycetaceous: A narrowly clavate basidium with two stout
sterigmata, their bases separated by the rounded basidial apex. The
differentiation of the basidial apex during sterigma formation is rather unique
in all taxa of Dacrymycetales, and no significant deviation is found in
Cerinomyces. Other two-sterigmate species in Heterobasidiomycetes, like Yp-
silonidium sterigmaticum, and Homobasidiomycetes, e.g. Clavulicium macounii,
certain Athelia and Clavulina species, and others are quite distinct in basidial
morphology. However, McNabb (1964), and Donk (1972) believed that
Clavulicium closely resembles Cerinomyces. Eriksson (1958; Fig. 5.e-g) pu-
blished an excellent illustration of Cerinomyces crustulinus, a species which he
tentatively placed in the Corticiaceae. Eriksson & Ryvarden (1973) were of
the opinion that Cerinomyces is “an intermediate between Corticiaceae and
Dacrymycetaceae”. Martin (1952), Kennedy (1958.a), Parmasto (1961), and
McNabb (1964) included the genus in the Dacrymycetaceae.

In conclusion, Cerinomyces may serve as a good example for an easily
circumscribed group, characterized by fully adnate and marginally
indefinitely growing basidiocarps. However, these plesiomorphic characters
do not allow to prove the monophyly of the genus.

ARRHYTIDIA  BERKELEY & CURTIS

The type species, Arrhytidia flava, is separated by several important
characters from Dacrymyces stillatus: 1) Basidiocarps are flat-discoid with
rooting bases; 2) they have prominent, fimbriate marginal zones, composed
typically of partly spreading hyphae with specially structured terminal cells;
3) the hymenium contains basidia and rather narrow, unbranched hyphidia; 4)
the basidia are stout and slightly swollen basally; 5) anamorphs are unknown,
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and may be assumed to be lacking. This phenetic character set includes the
apomorphy of flat, but centrally rooted basidiocarps (8). However, the rooting
base may be hidden in old and confluent specimens.

The introduction of the genus Arrhytidia has caused considerable confusion
in the taxonomy of the Dacrymycetales. Martin & Fisher (1933),
Brasfield (1938 a), Martin (1949), Kennedy (1958a), and Lowy (1971)
accepted the genus, while Donk (1966), McNabb (1973), and Reid (1974)
included it in Dacrymyces. However, the broadly conceived scope of
Dacrymyces easily leads to a heterogeneous assemblage which makes it rather
difficult to group related species.

The above circumscription may serve as a basis for separating Arrhytidia
from Dacrymyces. Kennedy (1958 a) included one taxon, Arrhytidia involuta,
“with certainty” in the genus. Martin & Fisher (1933) used Arrhytidia on
the basis of their study of Ceracea aureo-fulva, a species which fits the generic
concept rather well. At present, at least Arrhytidia fulva and A. corticioides could
be accepted as typical species of Arrhytidia.

Dacrymyces estonicus is a pustulate species, but it agrees with A. flava es-
sentially in the composition of the hymenium and in basidial morphology. The
spore morphology appears to be different. According to McNabb (1973),
many-septate spores are present in the type of A. flava. Although differing in
basidiocarp form, D. estonicus seems to be more closely related to Arrhytidia
than to Dacrymyces s.str.

We are dealing here with a mixed character set of macroscopic and
microscopic features which appear to be applicable for a generic
circumscription. Even when a basidiocarp feature is used as a derived
character, hyphal differentiations should be considered as a possible tool for
better generic characteristics.

DACRYMYCES NEES: FRIES

The type species, D. stillatus is a wide-spread, presumably cosmopolitan,
and regionally common species which, at least in north temperate regions,
appears to be usually associated with arthrosporous fructifications. It is
suggested that Dacrymyces as a natural genus is restricted to a few species with
pustular basidiocarps (10), unspecialized, sterile marginal hyphae,
amphigeneous hymenia, and arthrosporic conidial fructifications (12).
Therefore D. aquaticus is considered to be a representative of Dacrymyces s.str.,
which, according to the authors (Bandoni & Hughes 1984), differs from D.
stillatus in “...having both basidia and arthroconidia regularly produced in the
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same basidiocarp”, in its 1-celled arthroconidia, the aseptate or 1-septate basi-
diospores, and in its being “...restricted to sodden wood or wood floating in
water”. Hyphal fragmentation can also be found in cultures of various
Dacrymyces species, e.g. D. capitatus, and D. minor. These are regarded as being
closely related to species of the type group, especially since they coincide in
nearly all basidiocarp features. Such conidial stages were once reported for D.
elisii by Olive (1958), who examined the type, and who then treated the name
as a synonym of D. stillatus. Kennedy (1958 b) interpreted the taxon as not
producing arthrospores, and being only a variety of D. stillatus. McNabb
(1973), who also studied a part of the type, found no arthrosporic anamorphs.
He included the name D. elisii in the synonyms of D. capitatus.

The only world-wide and comprehensive monograph of the genus
Dacrymyces is that of McNabb (1973). He recognized 30 species which were
grouped in the two subgenera, Dacrymyces, and Turbinaster, which were
originally introduced by Kobayasi (1939a). The subgenera are mainly
circumscribed by characteristics of basidiocarps and hymenial configurations.
Species of subgen. Dacrymyces have non-turbinate fruitingbodies with am-
phigenous hymenia, while those of subgen. Turbinaster are characterized by
turbinate to pezizoid basidiocarps with hymenia restricted to apical disks.
Species of the subgen. Turbinaster could not be included in the cladogram be-
cause of unclear characters, character states, and distribution of characters. A
detailed comparative morphological analysis of species on a world wide scale
is needed to propose a substantial systematic reinterpretation. In addition,
studies in developmental stages, life cycles, and ecological properties, and also
in culture experiments are needed for a better understandig of specific and
supraspecific taxa.

The present example has a more general bearing on the generic concept
concerning anamorph-teleomorph connections, but I would not be inclined to
derive generalizations in this case. An acceptable solution is, to use
Dacrymyces in a restricted and in a broad sense until sufficient new data for
more conclusive interpretations are available.

DACRYOMYCETOPSIS RICK

The monotypic genus Dacryomycetopsis resembles Dacrymyces in gross
morphology. The basidiocarp is pustulate, irregularly lobed, and attached to
the substrate by a rooting base. The original descriptions of the genus (Rick
1958), and the single recognized species are very scanty. However, Rick
mentioned one of the important characteristics, the prominent dendro-
hyphidia (13) “... setulis longis, valde ramosis ...”. Such dendrohyphidia seem
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to be rather unusual in Dacrymycetales. Similar sterile hymenial elements are
known in Dacrymyces paraphysatus (Olive 1958), D. macnabbii (Reid 1974),
and D. dendrocalami (Oberwinkler & Tschen 1989). In other Dacrymyces
species, only sparsely branched hyphidia occur, e.g. in D. enatus, and D.
ovisporus. Loop-like clamps are rather frequently found on thin-walled
hyphae. Such clamps have been reported for D. macnabii (Reid 1974), and they
can also be found in Guepiniopsis spathularia. Another, possibly important
generic character is the layer of thick-walled hyphae covering the sterile sur-
face of the basidiocarp. This combination of distinct morphological
characteristics makes a generic separation desirable. Further studies are
needed to elucidate which species of Dacrymyces s.1. could be included in
Dacryomycetopsis.

The question for the generic delimitation in this case is, whether one, two
or three apomorphies (dendrohyphidia, loop clamps, thick-walled hyphae of
the sterile surface) can or have to be used. An answer may be given when the
character distribution in all Dacrymyces species is known. Similar problems
exist in many other cases of the Heterobasidiomycetes, as well as in other
fungal and non-fungal groups.

DACRYOPINAX MARTIN

The characteristics of Dacryopinax elegans, the type species of the genus, are
unique: 1) cyphelloid, dark colored basidiocarps, 2) composed of rather thick-
walled hyphae apart from the hymenial region, 3) hairs of fascicled, thick-
walled hyphae, and 4) thick-walled, mature basidiospores.

Martin (1948) incorporated also Guepinia fissa in Dacryopinax. However,
McNabb (1965 b), who studied the type material, could not separate it from
D. elegans. Five more species were recognized by McNabb (1965b), viz. D.
aurantiaca, D. dennisii, D. indacocheae, D. petaliformis, and D. yungensis. Though
detailed descriptions of these species were given by McNabb (1965b), it is not
yet possible to make definite taxonomic conclusions. McNabb himself was
uncertain whether to accept Kennedy’s (1958a) concept of Dacryopinax,
basidiocarps of which she described as “... homogeneous, of thick-walled
fibrous hyphae ..”. McNabb (1965b) suggested that presumably only
D. indacocheae and D. dennisii would fit in this restricted scope of the genus.

McNabb (1965b) was aware of the taxonomic problems in having
assembled species with different hyphal arrangements in one genus. On the
other hand he was of the opinion that “... there seems to be no satisfactory way
of dividing Dacryopinax into natural groups”.
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It is obvious again that not even the morphology of these fungi has been

adequately studied. Other important features, such as development, culture
characteristics, and ecology are completely unknown.

HETEROTEXTUS LLOYD

Species Of Heterotextus differ from other taxa of Dacrymycetales by the
peculiar morphology of terminal cells of sterile basidiocarp surfaces. These
cells are typically basally swollen and apically bluntly beaked, and rather
thick-walled. In addition, in H. miltinus and H. alpinus, the swollen part of
these cells are rough-walled by narrow teeth. Such structures seem to lack in
H. luteus and H. pezizaeformis (McNabb 1965 d).

By characters of cortical hairs, Heterotextus is easily distinguishable from
Guepiniopsis. Species Of the latter genys have catenulate hyphae of sterile
basidiocarp surfaces. Reid (1974) kept Heterotextus under synonymy of
Guepiniopsis. He is of the gpinion "... that the palisadic elements in G. alpina are
not basically different from those found in G. chrysocoma or G. buccina”. In
Dacryopinax, Surface hairs are composed Of fasciculate, thick-walled hyphae. In
Femsjonia and Ditiola morphologically deviating terminal hyphal cells are
lacking.

Difficulties arise for generic delimitations between Heterotextus and
Dacrymyces S-l. Dacrymyces suecicus (McNabb 1973) has a basidiocarp gross
morphology Of Dacrymyces, but the marginal hair type of Heterotextus.
McNabb was not at all certain about the true taxonomic position Of this
species. From his descriptions it may be derived that the taxon is a member of
Heterotextus in a natural relationship. However, a detailed, comparative
restudy of D. suecicus is needed for such a conclusion. Obviously McNabb
(1965 d) would have been inclined to treat Heterotextus as a third subgenus of
Dacrymyces.

GUEPINIOPSIS PATOUILLARD

The genus Guepiniopsis contains species with rather distinctive morphological
characteristics. These are chiefly the marginal hyphae of sterile
basidiocarp surfaces. Such hyphae are catenulately composed Of stout, swollen
cells. Often the thick walls are conspicuously layered and externally
roughened. Marginal hyphae With that morphology occur in the type of the
genus, G. buccina, and in G. chrysocoma. The latter species was not included
in  Guepiniopsis by McNabb (1965 c), though already Brasfield (1938)
transferred it into that genuys. However, McNabb (1973) argued that
Brasfield's concept of G. chrysocoma does not agree with that derived from
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