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Aphyllophorales: Indicators of nature value  
and habitat formers

Ewald LANGER 

Abstract: Aphyllophorales comprise macrofungi with exposed hymenium and no gills. 
Although revealed to be an unnatural order of Basidiomycota, Aphyllophorales are still 
used to structure taxonomic treatises and diagnostic keys. Molecular methods detected 
Aphyllophorales in all main orders of Hymenomycetidae. Fungi with nature value often 
used to characterise naturalness of forest ecosystems comprise two thirds of the Aphyl-
lophorales. The UNESCO World Natural Heritage National Park Kellerwald-Edersee in 
Germany was used to depict important Aphyllophorales as indicator species. Old tree 
stands and relict primeval forest fragments endow the National Park Kellerwald-Edersee 
with a high number of severely threatened and rare species of Aphyllophorales important 
for the creation of habitats inhabited by threatened animals.

1. Introduction
REA introduced Aphyllophorales in 1922 as non-gilled Basidiomycota 

exposing their hymenium on pores, teeth, anastomosing lamellae or smooth 
surfaces. This concept, depending on the outer morphology of the basidio-
carp was entirely contested by DONK (1964) by discussing and comparing the 
microanatomy of different genera, e.g. basidia, cystidia, hyphal systems and 
spore ornamentations. The most prominent example in his “Conspectus of the 
families of Aphyllophorales” (DONK 1964) is the description of common cha-
racteristics in genera by then not discussed as related, such as Auriscalpium 
GRAY (toothed hymenium), Lentinellus P. KARST. (gilled), Clavicorona DOTY 
(coralloid), Hericium PERS. (hydnoid) and Gloiodon P. KARST. (smooth), all 
sharing gloeocystidial hyphal systems and amyloid, ornamented spores like 
in the gilled mushrooms in Russula PERS OBERWINKLER (1977) 

OBERWINKLER -
rales” with related genera comprising resupinate, console-like, stalked and 
stalked-pileate basidiocarps each. Polyporales, Boletales and Russulales even 

applying molecular phylogenetic inference on a wide scope was HIBBETT et 
al. (1997). Although testing the phylogenetic position of different gasteromy-

DONK and OBERWINKLER grouping gene ra 
with different basidiocarp morphology in “clades”, e.g. a russuloid clade with 
Bondarzewia SINGER (poroid), Lentinellus (gilled), Clavicorona (coralloid), 
Auriscalpium (toothed), Russula (gilled) and many more. Other Aphyllopho-
rales detected to be related with the gasteromycetes Sphaerobolus and Geast-
rum PERS. were the clavarioid Gomphus PERS., Clavariadelphus DONK and 
Ramaria HOLMSK. Later on molecular phylogenetic inferences included more 
and more species, coding and non-coding DNA-regions like in that of BINDER 
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et al. (2005). Instead of using nomenclatoric terms, BINDER et al. (2005) used 
terms like Polyporoid clade, Russuloid clade, Euagarics clade, Bolete clade, 
Hymenochaetoid clade and Cantharelloid clade to circumscribe entities with 
different basidiocarps but common operational taxonomic units in means 
of computational statistics as used in computer programs like PAUP (SWOF-
FORD 2003), MrBayes (RONQUIST & HUELSENBECK 2003), RAxML (STAMATA-
KIS 2006) and MrModeltest (NYLANDER 2004). Further on systematic studies 
concentrated on the extensive inference of many representatives of one group 
as outlined by BINDER et al. (2005) leading to splitting of well known genera 
like Hyphodontia J. ERIKSS. monographed by LANGER (1994) into paraphyletic 
clades within the Hymenochaetoid clade (LARSSON et al. 2006) thus ending 
with the revival of old genus names like Lagarobasidium JÜL., Lyomyces P. 
KARST.,  P. KARST., Schizopora VELEN. and Xylodon (PERS.) GRAY 
for the new entities (HJORTSTAM & RYVARDEN 2009). LARSSON (2007) even re-
solved the unnatural family of Corticiaceae with resupinate basidiocarps relat-
ing many genera to new families and leaving a Corticiaceae core clade with 
a few genera like Vuilleminia MAIRE, Erythricium J. ERIKSS. & HJORTSTAM, 
Laetisaria BURDS. and Punctularia PAT.

Although new insights from molecular inference complicated the view of 
Aphyllophorales for the interested naturalist, they traditionally still use this 
term when doing intensive surveys (e.g. NATIONALPARK HAINICH 2010). The 
term Aphyllophorales is even used in the red lists of Germany (e.g. BENKERT 
et al. 1996, LANGER 2000). Within Aphyllophorales there are important wood-
decomposers such as Polypores, corticioid and coralloid species. BLASCHKE et 
al. (2009) screened the opinion of German naturalists on species with nature 
value resulting in a list comprising over two thirds Aphyllophorales as impor-
tant indicators for well developed coarse woody debris (CWD) and natural 
forest ecosystems. CHRISTENSEN et al. (2004) proposed a list of 21 indicator 
species based on surveys of nearly natural forest ecosystems in Europe thereof 
14 species are Aphyllophorales. ÓDOR et al. (2006) ranked the species found in 
semi-natural beech forests in Europe according IUCN Red List categories and 
criteria (IUCN 2012) providing a structured and sound evaluation tool for for-

LANGER et al. (2014, 2015) compared the fungal 
inventories of German beech forest reserves and national parks with species 
lists of near natural and primeval beech forests in the western Carpathians 
(KUTHAN et al. 1999).

2. Materials and methods
Different species lists of nature reserves and national parks have been 

screened: National Park Hainich, Germany (NATIONALPARK HAINICH 2010), Na-
tional Park Kellerwald-Edersee, Germany (MAYR 1991, LANGER & BERNAUER 
2009, LANGER & LANGER 2013), National Park Poloniny, Slovakia (KUTHAN 
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et al. 1999, ADAMÇIK et al. 2003, 2007, HOLEC 2008, 2013). Species ranking 
used categories introduced by ÓDOR et al. (2006) for species of interest (SSI) 
in dependence on the IUCN code:
SSI(A) = class A (IUCN ‘‘Endangered’’ to ‘‘Critically Endangered’’); wide-
spread species regarded as very rare and severely threatened.
SSI(B) = class B (IUCN ‘‘Near Threatened’’ to ‘‘Vulnerable’’); widespread 
species regarded as rare all over Europe, and threatened in several countries.
SSI(C) = class C (IUCN ‘‘Vulnerable’’ to ‘‘Critically Endangered’’); threa-
tened in one or several of the covered European countries/regions, but being 

Indicator species of nature value follow CHRISTENSEN et al. (2004) on Eu-
ropean scale (I++) and BLASCHKE et al. (2009) on German scale (I+). Threat 
categories of fungi in red lists follow BENKERT et al. (1996) for Germany (RL 
Ge) and LANGER (2000) for Hesse (RL He) respectively. Red list categories are 
1 = critically endangered, 2 = very endangered, 3 = endangered.

3. Results: Important indicator species of Aphyllophorales
The following list of Aphyllophorales is compiled from LANGER et al. 

(2014, 2015) specifying important indicator species found in the National 
Park Kellerwald-Edersee.

SSI(A)
Spongipellis pachyodon (PERS.) KOTL. & POUZAR

Xylobolus frustulatus (PERS.: FR.) BOIDIN, I+, RL Ge 2, RL He 1

SSI(B)
Hericium coralloides (SCOP.: FR.) GRAY, I++, I+, RL Ge 2, RL He 2
Inonotus cuticularis (BULL.: FR.) P. KARST., I++, I+, RL He 2
Ischnoderma resinosum (FR.) P. KARST., I++, I+
Kavinia himantia (SCHWEIN.: FR.) J. ERIKSS., I+

SSI(C)
Gloeophyllum sepiarium (WULFEN: FR.) P. KARST.
Inonotus nodulosus (FR.) P. KARST.
Lenzites betulina (L.: FR.) FR.
Meripilus giganteus (PERS.: FR.) P. KARST.
Polyporus badius (PERS.) SCHWEIN. = Royoporus badius (PERS.)  

A.B. De, I+
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Pycnoporus cinnabarinus (JACQ.: FR.) P. KARST.

Species not assigned with IUCN criteria but nature valuable according 
to BLASCHKE et al. (2009) and CHRISTENSEN et al. (2004)

Botryobasidium aureum PARMASTO

Fomes fomentarius (L.) FR.
Hapalopilus croceus (FR.) DONK = Aurantioporus croceus (PERS.: FR.) 

MURRILL, RL Ge 1, RL He 1
Mycoacia nothofagi (G. CUNN.) RYVARDEN, I++, I+
Phellinus pini (BROT.: FR.) A. AMES = Porodaedalea pini (BROT.) MUR-

RILL, RL Ge 3

4. Discussion on ecological implications
Applying the highest IUCN criteria (SSI A) two species of special interest 

Spongipellis pachyodon (poroid) and Xylobolus frustulatus (corticioid, Fig. 
1A) are indicators in near natural beech forests with a high amount of CWD 
and old tree stands. Xylobolus frustulatus is a very important creator of big 
cavities and humus soil within old oak trees (Fig. 1B)  leading to habitats of 
endangered bats (CELUCH & KROPIL 2008) and wood beetles (MÜLLER et al. 
2008, NILSSON & BARANOWSKI 1997).

From the SSI B species Ischnoderma resinosum (poroid, Fig. 2A), Kavinia 
himantia (hydnoid, Fig. 2B) and Hericium coralloides (hydnoid, Fig. 2C), are 
known to be dependent not only on a high volume of CWD but also on its 

(STANDOVÁR & KEN-
DERES 2003). Hericium coralloides and K. himantia are white-rotters and very 
important precursors of habitats for small animals such as spiders (HSIEH & 

Fig. 1: Fresh basidiocarp of Xylobolus frustulatus on oak (A). Big cavity in an oak tree caused by 
Xylobolus frustulatus (B).
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LINSENMAIR 2011) or gastropods (KAPPES 2005). The top listed indicator spe-
cies are always together and associated with very endangered animal species 
like the xylotrophic violet click-beetle Limoniscus violaceus MÜLLER, the her-
mit beetle Osmoderma eremita SCOPOLI or the Bechstein’s Bat Myotis bechstei-
nii KUHL as present in the National Park Kellerwald-Edersee (HESSEN FORST 
2012).

or several countries can be found also in managed forests if an appropriate 
amount of CWD is available (SCHMIDT et al. 2012, SCHULZE et al. 2014).

over Europe, Fomes fomentarius (Fig. 2D) is one of the Aphyllophorales esti-
mated as nature value indicator if a high abundance is given (BLASCHKE et 
al. 2009). The white-rotting activity of F. fomentarius
the successful colonisation of different wood-pecker species in beech forests 
(BERGER & EHRENDORFER 2011, GORMAN 2004).

Hapalopilus croceus redlisted with category “critically endangered” in the 
federal states of Brandenburg, Lower Saxony, Saxony-Anhalt and Schleswig-
Holstein and also on the German red list (BENKERT et al. 1996) is a good ex-

Fig. 2: Fresh basidiocarps of Ischnoderma resinosum (A), Kavinia himantia (B), Hericium corallo-
ides (C) and Fomes fomentarius (D).
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ample for a high incongruence of our distribution knowledge on this particular 
species. Botryobasidium aureum and Mycoacia nothofagi are important na-
ture value indicators from the corticioid group of Aphyllophorales (BLASCHKE 
et al. 2009, CHRISTENSEN

-
tigated in surveys due to lacking knowledge on this special group. Also know-
ledge on their special ecology or function as predecessor species for following 
organisms is poorly understood. First insights into their importance have been 
published by LILLESKOV & BRUNS (2005) identifying a food web from small 
soil arthropods to birds involved in spore dispersal.

Although systematics and taxonomy is more and more improved by appli-
cation of molecular tools, our knowledge on the ecology and function of fungi 
within the forest ecosystem is still unsatisfactory. Therefore more studies in 
cooperation with forest zoologists, including long term inventories, have to 
be carried out to get a more complete understanding of the ecology in fungus-
animal relationships.
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