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CHAPTER 5. RESUPINATE FUNGI FOUND IN THE WET 

EUCALYPT FORESTS OF SOUTHERN TASMANIA 

 

This chapter is a preliminary account of the largely unknown and undescribed 

resupinate wood-inhabiting fungi from the Warra LTER site in Southern Tasmania. It 

is not a taxonomic treatise, as this would involve more intensive morphological 

studies and accompanying molecular work beyond the scope of this study. The term 

‘resupinate’ refers to those fungi that produce a flat fruiting body mostly adpressed to 

the substrate, as opposed to protruding bracket or stipitate fruit bodies. It has no 

taxonomic significance but rather has ecological consequences with regards to niche 

occupation. The use of the term ‘resupinate fungi’ refers to both corticioid and 

polypore fungi but no phylogenetic connection is to be inferred. 

 

Introduction 

What are corticioid fungi? 

The term ‘corticioid’ means resembling a member of the genus Corticium, which is 

the type genus for the family Corticiaceae (Larsson 2007). The term came into usage 

as a result of an attempt by Donk (1964) to classify the Aphyllophorales 

(homobasidiomycetes without gills) into well-defined families. It is not a taxonomic 

group but rather represents a classification of a group of fungi that are 

morphologically similar and grow mainly on wood, but others grow on ferns 

(Hjortstam and Larsson 1997), stems and leaves of living plants and the bark of living 

trees (Breitenbach and Kränzlin 1986).  

 

Corticioid or ‘crust’ wood-inhabiting fungi are a cosmopolitan group of fungi that 

look very similar to the naked eye until one examines them under a hand lens or 

dissecting microscope, thereby revealing their diverse hymenial surfaces that are 

described as poroid, hydnoid, tuberculate, grandinoid, furfuraceous, toothed (simple 

and phalanged), merulioid and stereoid. The effused fruit bodies can be formed 

appressed to the surface of the substrate or they may be slightly reflexed at the fruit 

body margin or disc-like. There is substantial mycelial growth below the surface of 

the fruit body which can extend far throughout the substrate. The spore-bearing fruit 

bodies vary in texture and size. They may be very thin and cobwebby (arachnoid), 
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felty, pellicular, ceraceous, gelatinous or firm and corky. They may be sub-visible and 

appear as a greyish bloom and cover a small area of the substrate or they may be a 

very bright colour or cover a very large part of a fallen tree. Some species cause tree 

diseases and others decompose logging slash (Jung 1987). They are able to colonise 

woody substrates of all sizes from small thin twigs to very large diameter coarse 

woody debris and in all stages of decay. 

 

Fine woody debris (FWD) vs. CWD as a niche for resupinate fungi 

FWD, because of its small diameter, is more susceptible to the effects of extremes of 

temperature and moisture levels, resulting in fragmentation and quick decomposition. 

Therefore, FWD rarely exists in high decay classes in Tasmanian wet forests. 

Comparatively, CWD offers a more stable environment for fungal growth and would 

be favoured by those fungi with larger fruit bodies that take a longer time to develop. 

The large underside of CWD would provide a moist expanse of woody substrate to 

colonise by those fungi prone to dehydrating. Spore dispersal of corticioid fungi is 

likely to be aided by the fungus fruiting on FWD, as animals are more likely to 

disturb the smaller pieces of FWD rather than the larger, heavier pieces of CWD. If a 

fungus is fruiting on FWD, there is probably a greater chance of spores adhering to 

the animal or insect and be moved long distances to another location. 

 

The effuse fruit bodies of corticioid fungi do not require a large spatial domain. Thus, 

they are able to occupy the ecological niche provided by small diameter wood 

(Junninen et al. 2006). The fruit bodies of many species often show some anatomical 

feature that is an adaptation to desiccation and rehydration as a result of inhabiting a 

substrate prone to such conditions. The development of a catahymenium with 

probasidia deeply sunken in a dense layer of dendrohyphidia as seen in many species 

of the family Corticiaceae (including species of Corticium and Dendrothele) appears 

to be such an adaptation (Larsson 2007). The basidia develop from a round, resting, 

bladder state to mature basidia very quickly after rain. Many species of the genus 

Aleurodiscus inhabit dry, attached branches and possess very large spores and 

basidia. The large spores landing on dry branches need an ample supply of nutrients 

in order to produce hyphae capable of penetrating quickly and deeply into the wood 

where the hyphae will be protected from drought (Núñez and Ryvarden 1997). These 

large basidiospores could enable these species to establish themselves in ecological 



 Chapter 5 – Resupinate fungi 

 119

niches with little competition from other basidiomycetous macrofungi (Núñez and 

Ryvarden 1997). Some corticioids, e.g. Schizopora paradoxa, have chlamydospores 

and other thin, filmy species, e.g. Peniophora spp., show a rapid resumption of 

activity under moist conditions (Rayner and Boddy 1988). The thin, filmy species 

occupy a very thin part of the wood so that the whole life cycle from latent infections 

to fructifications is quite rapid. A visible fruit body can appear only a few days after 

the first minute fructification (Nils Hallenberg, pers. comm., e-mail 11 March 08). 

Genera with gelatinized hyphae such as Radulomyces and Phlebia can dry out and 

rehydrate very quickly. The possession of hyphal structures such as asterosetae, 

metuloids and binding and skeletal hyphae (as possessed by members of the 

Lachnocladiaceae) add toughness to the fruit body and aid in protecting the fruit body 

from desiccation and physical damage. Such species are able to inhabit more exposed, 

less decayed pieces of wood, whereas the cobwebby, fragile, ephemeral species (e.g., 

those belonging to the genera Athelia, and Atheliopsis) are usually found on the 

underside of wood in a high decay class. Wind dispersal of spores is not likely and 

insects are the prime vectors of spore dispersal (Talbot 1952).  

 

Corticioid fungi have diverse ecological and physiological characters and vary 

genetically. They are among the most important wood-decomposing fungi (Swift 

1982). Several corticioid species are mycorrhizal with seedlings growing on dead 

wood (Tedersoo et al. 2003, 2009). Other species contain structures called 

stephanocysts which form on a spore and the whole structure become attached to 

nematodes. The stephanocyst is carried via the nematode throughout the wood or 

ingested and the displaced or excreted spore germinates, enabling dispersal (Burdsall 

1969). Some corticioid species have proved to be effective in biocontrol, e.g. 

Phlebiopsis gigantea is used to control annosum root rot (see Annesi et al. 2005) and 

Chondrostereum purpureum is an effective mycoherbicide (Pest Management 

Regulatory Agency 2002, Vartiamäki et al. 2008). 

 

What are resupinate polypores? 

Resupinate polypores are simply polypores that have adopted a resupinate habit and 

can occupy similar ecological niches on wood as corticioid fungi. There are examples 

of genera of bracket polypores, e.g. Phellinus, which have at least one resupinate 

species.  
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Phylogeny of resupinate fungi 

Resupinate fungi are distributed among all major clades of Homobasidiomycetes 

(Hibbett and Binder 2002, Larsson et al. 2004). Molecular work has identified 50 

putative families for corticioid fungi (Larsson 2007) which includes some polyporoid 

species. Binder et al. (2005) established a polyporoid clade which included a core 

polyporoid clade containing many stipitate and bracket polypores and a phlebioid 

clade containing resupinate forms of polypores and corticioids. However, the 

phylogenetic classification limits of the order Polyporales are still controversial and it 

emerges as the least resolved clade in the Agaricomycotina (Larsson 2007). In 

general, resupinate fungi are widely referred to as ‘corticioids’ and ‘polypores’ as 

convenient labels to describe morphologically similar groups occupying a comparable 

niche (e.g. Lindner et al. 2006). 

 

The aims of this chapter are: 

 to document the resupinate macrofungi found at the Warra LTER site in wet 

Eucalyptus obliqua forest in a preliminary study of these wood-inhabiting 

fungi in Tasmania, 

 to examine the ecology of the resupinate species found on coarse woody 

debris with those on fine woody debris, and 

 to identify any biogeographical distribution relationship with resupinate 

species elsewhere but in particular in Tasmania, New Zealand and Patagonia. 

 

The questions are as follows: 

 Are there any differences in species richness and species assemblages between 

the resupinate fungi on CWD and FWD? 

 Are there any cosmopolitan species and are there any shared only by 

Tasmania, New Zealand and Patagonia? 

 

Methods 

During the course of the 14-months field work undertaken for this thesis the 

resupinate wood-inhabiting fungi were collected and identified at least to genus level. 

Macroscopic and microscopic descriptions were made as for the other macrofungal 
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groups in previous chapters; samples were taken for future molecular work and 

cultures were obtained when possible. An initial single survey of fine woody debris 

along a 75m transect with a metre surveyed on either side of a central line was also 

carried out in each of the four plots (by Dr Björn Nordén). Fine woody debris was 

defined as wood less than 10cm in diameter. Only homobasidiomycetous resupinate 

species growing on dead wood have been used for this study. The following literature 

was used for identification of specimens: Cunningham (1963), Eriksson and 

Ryvarden (1973, 1975, 1976), Eriksson et al. (1978, 1981, 1984), Jülich and Stalpers 

(1980), Hjortstam et al. (1987, 1988), Hansen and Knudsen (1997) and Greslebin 

(1998). Help in identification was also obtained via personal communication with 

Heino Lepp, Dr Mario Rajchenberg, Dr Björn Nordén and Dr Nils Hallenberg. The 

nomenclature used in the current study was according to Index Fungorum (and 

Cortbase (andromeda.botany.gu.se/cortbase.html). 

 

Results 

138 species from 47 identifiable genera of corticioid fungi and 26 species from 13 

identifiable genera of resupinate polyporoid fungi were collected (Appendix 3). Total 

numerical species richness of corticioid and resupinate polyporoid species collected 

from the FWD was obtained by combining the species lists of G. Gates and 

B. Nordén. Figure 5.1 presents the distribution of these species exclusive to CWD, 

FWD and the species common to both substrates. It can be seen that FWD supported 

a much larger number of corticioid species than CWD and only 20 occur on both 

substrates in this study. Similarly, FWD supported more resupinate polyporoid fungi 

than CWD but there are no shared species. Two Gondwanan species, Ceriporiopsis 

merulinus and Macrohyporia dictyopora, were identified in this study from the Warra 

LTER site. 
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a) corticioid species    b) resupinate polyporoid species 
 

Fig. 5.1. Venn diagrams of corticioid and resupinate polyporoid species distribution 

on CWD and FWD. 

Discussion 

Species richness on CWD versus FWD 

The much higher number of corticioid fungi supported by FWD (fine woody debris) 

over CWD highlights the value of this substrate in maintaining macrofungal diversity. 

The lack of high numbers of species shared with CWD further emphasizes the 

importance of FWD. Furthermore, FWD supported more resupinate polyporoid fungi 

than CWD and there were no shared species. These results agree with studies in the 

Northern Hemisphere (e.g. Kruys and Jonsson 1999, Nordén et al. 2004, Küffer and 

Senn-Irlet 2005a) that FWD has been shown to be an important substrate for wood-

inhabiting fungi under normal fungal season conditions and perhaps it is also 

important in bridging times of stress (Küffer and Senn-Irlet 2005b). FWD is also 

useful in connectivity (in space) of dead woody substrate. If the fungal species is not 

a prolific producer of fruit bodies, then it is of survival importance to keep the 

vegetative mycelium alive. This can be achieved with many connecting small pieces 

of wood rather than a few large pieces of CWD. This is most noticeable with those 

fungi which produce cords or rhizomorphs of mycelium that interweave amongst the 

litter and wood on the forest floor. 

 

Some differences in the macrofungal assemblages 

There are still several undetermined species due to lack of reproductive structures or 

due to the fact that they are not described (B. Nordén and K. Hjorstam, pers. comm.). 

It was noted that the genus Aleurodiscus was only found on FWD, which suggests 

that it is a natural ‘pruner’ of small dead branches on the living tree. Although Núñez 

and Ryvarden (1997) suggest that fungi that possess an open euhymenium such as 

CWD
32 

FWD
86 20 

CWD
9 

FWD
17 
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Gloeocystidiellum will be found growing on the lower side of dead wood in a more 

protected environment which means that CWD would be a more suitable habitat, this 

fungus was more commonly found on FWD. The genus Hyphoderma, which is a soft-

bodied corticioid and easily desiccated, was also more commonly found on FWD 

which however, may have been in a sheltered microclimate.  

 

Biogeographical distribution of resupinate wood-inhabiting fungi 

A number of the species of the non resupinate polypores found in Tasmania exhibit a 

Gondwanan trend with, for example, Neolentiporus maculatissimus, Ryvardenia 

campyla, Laetiporus portentosus, Postia pelliculosa, P. punctata, P. dissecta being 

also found both in New Zealand and Patagonia. Other species are shared with (to 

date) New Zealand only, e.g. Aurantiporus pulcherrimus, Australoporus tasmanicus, 

or with Patagonia only, e.g. Polyporus gayanus and Ryvardenia cretacea. The 

corticioid species superficially appear to be more cosmopolitan with species from 

Tasmania, New Zealand and Patagonia being identified as identical at least 

morphologically to those from the Northern Hemisphere. Some species not found in 

this study but collected elsewhere in Tasmania are very widely distributed. For 

example, Phlebia nothofagi has been collected in 17 countries including mainland 

Australia and Tasmania and New Zealand; Phlebia fuscoatra is another species found 

in Australia (including Tasmania) and New Zealand and is also documented from 17 

countries (Nakasone 1997). However, to date, neither of these species is known from 

Patagonia. 

 

Continental drift, geological barriers and host restriction are generally taken to 

explain biogeographical patterns of fungi rather than dispersal biases. However, 

molecular evidence for long distance spore dispersal across the Southern Hemisphere 

in the Ganoderma applanatum/australe species complex was provided by Moncalvo 

and Buchanan (2008). They propose that the hard, melanised, double-walled, 

echinulate spores of the G. applanatum/australe species complex are well adapted for 

wind dispersal at higher altitude. Even though spore dispersal studies reveal that most 

spores fall within a few meters of the sporulating fruit body (Ingold 1971, Nordén and 

Larsson 2000), spore clouds may form which can be dispersed long distances by wind 

(Hirst et al. 1967). Rajchenberg (2006) regards the percentage (18%) of austral and 

paleoaustral polypore species common to the principal land masses of the Southern 
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Hemisphere as low and not supporting the idea by Muñoz et al. (2004) that wind has 

been an effective long-distance dispersal agent in that region. Hallenberg (1995) 

suggests that the wide distribution of wood-inhabiting Basidiomycetes could be due 

to the niches for wood fungi undergoing little change and the host species themselves 

being very old and not undergoing the evolutionary changes of higher plants. 

Molecular methods revealed differentiation within a species concept (Nilsson et al. 

2003, Paulus et al. 2007) which could reflect geographical isolation, yet there was no 

genetic differentiation in Schizopora radula cultures from New Zealand, Australia 

and North America (Paulus et al. 2000). Explanations for the distribution of wood-

inhabiting fungi are still far from satisfactory and more collaborative work is needed 

on the ecology and phylogenetic history of these organisms. 

 

Conclusions 

 This is the first ecological study of resupinate fungi in Australia and reveals 

that it is a very species rich group in Tasmanian forests. The results suggest 

that further sampling of FWD would produce a large, but unknown number of 

additional species. A better knowledge of the taxonomy of these fungi could 

lead to an increase in the number of genera and species. Further collections of 

material in better condition with complete reproductive structures would also 

increase the number of identified taxa. Thus, a formal taxonomic study of this 

group should be undertaken and the ecological importance further evaluated. 

Many of the species have not been formally described; a study involving 

molecular techniques and collaboration with experts worldwide is required. 

 Both CWD and FWD provide important ecological niches for maintaining and 

supporting resupinate macrofungal wood-inhabiting species diversity. Salvage 

operations that remove logging slash for biofuel may significantly reduce the 

amount of FWD in regenerating forests after silviculture treatment. This study 

highlights the importance of this substrate in supporting and maintaining 

assemblages of wood-inhabiting and mycorrhizal macrofungi. 

 A more expansive study could reveal strong links of Tasmanian species with 

New Zealand and Patagonia. 




