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ABSTRACT 

 

This study focussed on two components of the forest ecosystem at a small spatial 

scale: coarse woody debris (CWD), defined as fallen dead wood 10cm diameter and 

1m length, and the macrofungal assemblages found on wood, soil and litter in 

native forest at different times of regeneration since the natural disturbance of 

wildfire.  

 

The CWD on the forest floor and standing dead wood (stags) in four 50x50m plots 

(=1ha total area) with differing wildfire histories in a Eucalyptus obliqua dominated 

native wet sclerophyll forest in southern Tasmania, Australia, were quantified and 

mapped. The CWD volumes obtained were amongst the highest in the world. 

 

Analyses showed that although a plot size of 0.25ha was too small to give an 

accurate measurement of volume, it was large enough to contain dead wood having 

attributes that reflected the stand structure resulting from wildfire disturbance. 

Therefore, a plot’s wildfire history can be deduced from the CWD and stags of a 

0.25ha plot. 

 

The substrates wood (dead wood and standing trees), soil and litter in each plot were 

surveyed for macrofungal fruit bodies at approximately fortnightly intervals for 14 

months. A total of 849 macrofungal species was recorded from 1ha of native forest.  

 

Wood supported 410 species of which 295 were on CWD but not exclusively, i.e. a 

few species were found on CWD and soil or on CWD and litter. The majority of the 

remaining species on wood was supported by ‘other dead wood’ (a category 

containing dead wood that did not fit into CWD), which contained many species not 

in common with those on CWD. 

 

It was concluded that macrofungal species richness on CWD is not affected by decay 

class; however, length or surface area explained between 45-48% of the variation in 

species richness.  
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Of the 495 species found fruiting on soil, 330 were known to be ectomycorrhizal and 

165 were considered decomposers. In addition, 146 species of macrofungi were 

associated with litter. It was found, using temperature and rainfall data, that the 

appearance of fruit bodies is seasonal but not directly attributable to rainfall events. 

There was a better correlation using the indigenous peoples’ concept of three seasons 

than when using the four European-based seasons.  

 

In essence, each plot contained a distinctive mycota, reflecting its chronosequence 

history, site characteristics (e.g. soil type, soil pH) or microclimate. To maintain the 

macrofungal diversity associated with the differing plots, a mosaic of multi-aged 

stands in the managed forest landscape is needed to provide inoculum for the 

reestablishment of macrofungal communities in forests at different times of 

regeneration. In addition, reserves should be as large as possible (at least 1ha) to 

encompass the variability (due to site characteristics, vegetation type, etc.) in the 

forest landscape and the associated macrofungal diversity as evidenced by the 

appearance of fruit bodies. This has particular implications for the silvicultural 

treatment of ARN (aggregated retention) where the retained aggregates provide 

refugia for macrofungal assemblages associated with the pre-treatment forest type. 

The results of the study also suggest that there should be some coupes assigned to 

longer rotations to provide a continuum of dead wood sizes and decay classes in the 

forest landscape, thereby maintaining associated macrofungal diversity.  
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CHAPTER 1. GENERAL INTRODUCTION 

 

Introduction 

Tasmania, the island state of Australia, lies between 40° and 43° 40' south of the 

equator and is separated from the mainland of Australia by Bass Strait. The island, 

with an area of 68,200km2 (=6.82 million hectares), is approximately the same size 

as Sri Lanka and a little smaller than Ireland (Davies 1965). Its climate can be 

described as modified marine Mediterranean. The interesting and varied vegetation 

has been described as austral montane, temperate rainforests and sclerophyll forest 

(wet and dry) (Jackson 1999). In contrast to most regions of the world, Tasmania has 

a large area (77%) of anthropogenically undisturbed native vegetation (Anon., 

CARSAG viewed 12 July 2008). Approximately three million hectares are forested, 

of which 821,000 hectares fall into the category of wet eucalypt forest. Of this, 

392,000 hectares are public lands, managed for multiple uses, including wood 

production (Anon., Forest Practices Authority, Tasmania, viewed 12 July 2008). The 

basic principle of a sustainably managed forest is to integrate the key elements of the 

full forest cycle in the management plan (Christensen and Emborg 1996). As there 

are still abundant natural forests in Tasmania, forest managers can be provided with 

an understanding of the dynamics of pre and post natural disturbances in those 

forests, to assist in developing the best possible protocols for sustainable forest 

management.  

 

Wet Eucalyptus obliqua forest and wildfire 

The most widespread forest type in Tasmania is wet Eucalyptus obliqua forest 

(Public Land Use Commission 1996). The wet eucalypt forest communities of the 

Warra Long-Term Ecological Research (LTER) site in southern Tasmania are 

representative of this forest type (Neyland et al. 2000). They may be categorised as 

“tall open forests”, the trees of which can reach a height greater than 30m and have a 

projective foliage cover of approximately 30-70% (Ashton 1981b). The open nature 

of the canopy allows 50% light penetration, which, in areas of high rainfall, can 

result in a very dense and complex understorey (Ashton 1981b).  
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Wet eucalypt forests in Tasmania need disturbance to regenerate. Removal of the 

litter layer and the destruction of the understorey and canopy allowing increased light 

favour eucalypt seed regeneration (Gilbert 1959). The most common natural 

disturbance in these eucalypt forests is wildfire. The presence of volatile leaf oils, 

production of large amounts of litter, and highly flammable decorticating bark of 

most eucalypt species encourage the spread of fire (Ashton 1981a). After fire, 

E. obliqua trees can regenerate vegetatively by coppicing from epicormic buds under 

the bark on the trunk and belowground lignotubers. This is in contrast to other 

eucalypt species, e.g. E. regnans, which are very dependent on the heat of the fire to 

induce capsule opening and seed release (Gill 1975, Pryor 1976), although in some 

areas such as frost hollows, E. regnans can regenerate without fire (Ashton 1958 fide 

Gill 1975). Individual E. obliqua trees have a life span of approximately 400 years 

(Gilbert 1959). A eucalypt stand at Warra was estimated to be over 450 years old 

(Hickey et al. 1999). In areas where the annual rainfall exceeds about 50 inches 

(=1270mm), or more correctly, where the summer rainfall exceeds two inches 

(=50mm) a month (Jackson 1968b), these eucalypt dominated forests will, as the 

eucalypts die off with age (350-400years) and there is no regeneration, in the absence 

of fire, become climax temperate rainforests. Destruction of the climax temperate 

rainforests by fire leads to regeneration of rainforest as there is no eucalypt seed 

present to regenerate the eucalypt species (Jackson 1968a). A eucalypt forest with a 

rainforest understorey subjected to a fire frequency of once or twice per century will 

develop an understorey characterised by Pomaderris, Olearia and Acacia instead of 

rainforest species (Gilbert 1959). Successive wildfires at frequent intervals of 12-25 

years will convert the forest to hummock-sedgeland on poor soils or sod-tussock-

grassland on more fertile soils (Jackson 1968a). The eucalypts are lost as an 

economic resource and there is a loss or change in the biodiversity associated with 

the E. obliqua dominated forest community. These forests are managed for 

socioeconomic reasons, being the source of high value sawlogs, veneer and pulp as 

well as non-wood products, e.g. water resources, biodiversity, recreational activities 

and honey (Anon., Forestry Tasmania viewed 17 July 2008). The regenerating 

successional forest communities (see Forest Practices Authority 2005) resulting from 

mostly non stand-replacing wildfires (Alcorn et al. 2001, Turner et al. 2009) at 

different times (Hickey et al. 1999, Alcorn et al. 2001) have high structural 

complexity in the standing trees and dead wood. This structural complexity may 
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differ even at the micro spatial scale, (which can be defined as an area of 1m2 – 1km2 

(Anon., Wikipedia, viewed 15 August 2008)), due to the erratic behaviour of 

wildfire. 

 

Wildfires in southern Tasmania’s native forests generate dead wood of varying sizes 

and in many different stages of decay depending on the intensity and the frequency 

of fires. The dead wood input can be immediate with trees falling during the fire or 

gradual with standing dead trees (stags) usually providing the next input of fallen 

dead wood. Large dead wood, technically known as coarse woody debris (CWD), is 

of particular ecological importance (Harmon et al. 1986). E. obliqua trees at maturity 

range in height from 15-90m (Curtis and Morris 1975) and frequently attain a height 

of over 70m (Kirkpatrick and Backhouse 1981). The tallest E. obliqua measured in a 

study at Warra had a height of 64m and a diameter of 305cm at breast height over 

bark (DBHOB) (Scanlan 2007). The tall height combined with a large diameter 

means a high volume of wood is produced in a mature E. obliqua forest. Tasmania’s 

wet E. obliqua forests at Warra support amongst the highest volumes of CWD in the 

world (Woldendorp et al. 2002).  

 

The importance of coarse woody debris 

CWD is an important pool of stored carbon, energy and nutrient elements (Harmon 

et al. 1986). Depending on the size and species of the wood and the conduciveness of 

the climate for decay, these elements can be released steadily over many years. CWD 

provides food and shelter for a large and diverse group of organisms ranging from 

microscopic fungi and bacteria to large mammals and reptiles (see Chapter 3). In 

particular, saproxylic invertebrates (those that spend all or part of their life cycle 

associated with decaying wood) have been shown to be dependent on CWD (e.g. 

Schiegg 2000, Jonsson et al. 2005). The volume input, connectivity (spatial) and 

continuity (temporal) features of CWD are important considerations in sustainable 

forest management (Grove et al. 2002). It is necessary to establish the quantity and 

quality of CWD needed to maintain the saproxylic species that exist in and on CWD 

(Grove 2002). 

 

CWD provides many niches for wood-inhabiting fungi (Siitonen 2001, Andersen and 

Ryvarden 1999, Heilmann-Clausen and Christensen 2003, 2005, Lindhe et al. 2004, 
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Nordén et al. 2004, Allmér et al. 2006). Several decay stages (Pyle and Brown 1999) 

and microclimates (Graham 1925) may exist on a single piece of CWD. A reduced 

volume and quality of CWD in managed forests could reduce the diversity of wood-

inhabiting fungi (Czederpiltz et al. 1999, Sippola et al. 2001, Penttilä et al. 2004, 

2006). 

 

The importance of macrofungal diversity in forest ecosystems 

Macrofungi play vital roles in the processes of nutrient recycling and symbiosis with 

higher plants, and provide medicines (Stamets 2000), hallucinogens (Stamets 1996, 

Letcher 2006) and food (Hall et al. 1998, Christensen et al. 2008, Dell et al. 

www.apafri.org/8thdip/Session%203/S3_Dell.doc) for humans. Furthermore, the 

interaction of macrofungi with other organisms cannot be ignored. Large fruit bodies 

belonging to wood-inhabiting polypore genera, e.g. Phellinus, Polyporus, 

Ryvardenia and Fomitopsis and large fleshy agarics, e.g. Agaricus spp., Amanita spp. 

and boletes, provide food and habitat for invertebrates, e.g. fungus gnats, molluscs, 

slugs, collembolans and coleopterans (Pavoir-Smith 1960, Pielou and Verma 1968, 

Jonsell and Nordlander 2002, Schigel et al. 2006, Schigel 2007). Old growth 

specialist fungi are important for the persistence of specialist insects (Komonen 

2001). In Australia, epigean macrofungi are a food source for wallabies (Leonard 

2007) and hypogean fungi are a food source for many small foraging mammals, e.g. 

bettongs, bandicoots, potoroos and echidnas (Taylor 1992, Donaldson and Stoddart 

1994, Johnson 1997, Claridge 2002, Vernes et al. 2004).  

 

The loss of fungal diversity means that all the main terrestrial ecosystems are 

affected, as the role of fungi in these systems is major and not substitutable (Swift 

2005). Developing effective management protocols to minimise these losses depends 

on knowledge of what is an acceptable habitat loss or population reduction. This 

means a knowledge of the biological function and, in particular, the ecology of the 

individual fungal species (Arnolds 2001, Watling 2005). 

 

The biodiversity and the ecology of macrofungi in native forest ecosystems in 

Australia (and, in particular, Tasmania), is mostly unknown (May and Simpson 1997, 

Watling 2005, Mueller and Schmit 2007). This is due to a lack of taxonomic research 

and researchers capable of undertaking such studies. Australia is also far behind in 
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discovering the macrofungal species, unlike Europe and North American countries, 

which apply a strong taxonomic knowledge of macrofungi to biodiversity studies 

(e.g. Nordén et al. 1999, Rubino and McCarthy 2003, Appelqvist 2008, Nordén et al. 

2008). Most of this knowledge in the Northern Hemisphere has been acquired from 

managed forests and have been implemented by forestry management’s awareness of 

the importance of macrofungi in a forest ecosystem and concern regarding the effect 

of disturbance on these organisms (Durall et al. 2005, 2006, Jones et al. 2003, 2008). 

To assist in the sustainable management of forests, it is necessary to establish 

baseline data regarding the succession of macrofungal communities over time since 

disturbance in native forests. The macrofungal communities associated with wood, 

soil and litter are an important, but poorly researched component of the biodiversity 

of the native wet eucalypt forests of southern Tasmania.  

 

Sustainable forestry 

Sustainable forestry, in simple terms, means maintaining the goods and services that 

humans derive from the forest, now and in the future (Hagan and Grove 1999). 

Sustainable forestry is a challenging issue often involving controversial and opposing 

issues or requirements, e.g. the need to control pests and diseases in commercial 

forest and the negative effects this may have on biodiversity and the environment. 

Maintaining and increasing biodiversity in the tall wet Eucalyptus obliqua L’Hér. 

forest communities of southern Tasmania, where this study was undertaken, will 

ensure that an economic resource with intrinsic values is secured for the future. 

 

Macrofungi and the substrates: wood, soil and litter 

Dead wood 

The maintenance of the macrofungal species dependent on dead wood is affected by 

the amount and size of available substrate (e.g. some large bracket fungi have a large 

spatial domain), the species of substrate (e.g. wood species differ in fungicidal 

extractives), the type of dead wood (whether sapwood, heartwood or bolewood) and 

the position of the wood (whether suspended or in contact with the soil). Other 

factors include the dispersal dynamics and combative abilities of the individual 

fungal species. Most fungal spores land within a few metres of the fruit body 

(Malloch and Blackwell 1992); thus, continuity (in time) and connectivity (in space) 

of dead wood could be necessary to maintain viable populations of wood-inhabiting 
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fungi. Knowledge is needed to assess how many of these fungal species are essential 

to the decomposition process and the long-term consequences of disappearance of 

any of these species. Dead wood is impacted by collection for fire wood (Driscoll et 

al. 2000), tidying up procedures by land owners (G. Gates, pers. obs.), and salvaging 

of ‘waste wood’ from logging operations (Lindenmayer and Ough 2006). 

 

Standing trees 

Standing trees may be attacked by many macrofungal species representing various 

functional groups including latent decay agents, pathogens and heart-rot formers 

(Boddy 2001). Some Phellinus and Fomes species enter via the root system or via 

decay points formed by branch breakage. Some of these decay fungi need large trees, 

as such trees tend to have a long infection history and a larger volume of heartwood 

(Heilmann-Clausen and Christensen 2004). If a rotation length is not long enough to 

produce old, large diameter trees, reproductive fruit bodies of the fungus will not 

form and possibly lead to its local disappearance, at least temporarily. As the large 

fruit bodies of the polyporoid heart-rot fungi provide food and shelter for many 

invertebrates (Anderson 2001), these organisms could also be affected by the loss of 

the fruit bodies (Jonsell and Nordlander 2002) and associated rots. Successive stand-

replacing wildfires would have the same effect as short rotations (Tim Wardlaw, 

pers. comm. 2008). However, this is unlikely in wet E. obliqua forests as most fires 

are “non stand-replacing” (Turner et al. 2009) and standing trees remain as survivors 

of previous fires. 

 

Soil 

Soil supports the fruit bodies of the ectomycorrhizal species and the decomposers of 

the organic matter of the litter layer. The removal of the ectomycorrhizal host trees in 

a forest ecosystem will mean the loss of these macrofungal species unless substitute 

host trees are available with which to form new symbiotic relationships (see Luoma 

et al. 2004). Many ectomycorrhizal species have been found to be host specific 

(Molina and Trappe 1982, Ishida et al. 2007, Tedersoo et al. 2008). The changes in 

stand composition of the vascular plant community by natural or anthropogenic 

disturbance could lead to the local disappearance of such species unless they are 

capable of forming associations with other host tree species. Many eucalypt species 

are able to survive and regenerate after a wildfire, and so do the ectomycorrhizal 
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fungal symbionts. This is evident from species lists of wildfire-disturbed forest sites 

(Robinson and Tunsell 2007, Ratkowsky and Gates unpublished data, 1998-2008), 

which show early coloniser species emerging in the first fungal season of the 

recovery period alongside species considered representative of mature forest. 

Warcup (1991) showed that eucalypt seedlings were producing mycorrhizal 

associations in the first or second year of sowing in regenerating coupes, but these 

associations involved predominantly ascomycetous fungi. There are few 

basidiomycetous early colonisers which occur after disturbance, these being mainly 

species of the genera Laccaria and Hebeloma (Visser 1995, Gates et al. 2005). It 

takes much longer for a new regenerating stand of trees from a logging operation to 

establish pre-disturbance basidiomycetous ectomycorrhizal communities than from a 

wildfire (Visser 1995, McMullan-Fisher et al. 2002, Gates et al. 2005). Multiple 

wildfires in close succession could have the same effect as logging operations if the 

host trees were unable to regenerate, an issue that requires investigation. 

 

Litter 

The litter layer of intact dead leaves also supports different assemblages of 

macrofungi involved in the litter decomposition in coniferous forests (see Lindahl 

and Boberg 2008). In a fire, litter is the substrate most at risk, as it is very quickly 

consumed.  

 

Macrofungal diversity and disturbance 

The capacity of an ecosystem to recover from disturbances, both natural and 

anthropogenic, is termed ecosystem resilience (Anon., Resilience and Sustainable 

Development, viewed 26 April 2008). The resilience of an ecosystem is diminished 

by the loss of biodiversity (Walker 1995), as ecosystem services are enhanced by 

diversity of genes, species and ecological processes (Fischer et al. 2006). The effects 

of this loss of resilience can be gradual and invisible until a critical threshold is 

reached and an irreversible or difficult and expensive to repair state is reached 

(Anon., Resilience and Sustainable Development, viewed 26 April 2008). 

 

Major threats to macrofungal diversity include loss of habitat and pollution (Arnolds 

1988, Watling 2005). Habitat fragmentation is caused by the destruction of large 

tracts of vegetated land by disturbances which may be natural (e.g. wildfires, 
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volcanic eruptions and earthquakes) or anthropogenic (industrialisation, urbanisation, 

large-scale agriculture and intensive forestry over a long period). The emerging 

threat of climate change with predicted changes in weather patterns, increases in 

mean temperatures, changes in patterns of precipitation, increasing incidence of 

extreme climatic events and increasing sea level (Harris et al. 2006), could have 

serious consequences for macrofungal communities. Fruit body appearance depends 

on temperature, precipitation and its timing, soil pH and nutrient availability, as well 

as successional patterns in the vegetation (Watling 1995). It is highly likely the 

effects of climate change could directly include changes in the fruiting patterns of 

macrofungi, whereby they become more irregular with fruit bodies appearing at 

unseasonal times of the year (Watling 2004, Gange et al. 2007). 

 

A healthy forest ecosystem will be able to restore itself after disturbance if an 

adequate potential supply of many fungal species able to perform the same essential 

functions, such as those of decomposition and mycorrhizal symbiosis, is present. 

Enrichment disturbance (Pugh and Boddy 1988), which often results in large inputs 

of organic substrates, is, however, an important factor in causing macrofungi to 

produce fruit bodies and hence spores which are capable of dispersal and 

colonisation of new habitat. Many macrofungi are colonisers after disturbance 

(e.g. Carpenter et al. 1987, Nara et al. 2003), especially that of fire (Petersen 1970, 

Warcup 1981, May and Fuhrer 1989, Dix and Webster 1995, Gates et al. 2005, 

Robinson et al. 2008), helping to ensure species survival and preservation of 

diversity, as many of these species are not present or do not fruit in mature forests. It 

is believed that the disturbed area will recover more quickly if there are undisturbed 

areas in close vicinity that can assist in the restoration process. This is called “Forest 

Influence” and is part of the rationale behind the silvicultural treatment of aggregated 

retention in Tasmania (Forestry Tasmania 2009). It is predicted that the aggregates 

left in a harvesting operation will act as habitat refugia and provide the harvested 

areas with species inoculum from a healthy intact ecosystem (Hickey et al. 2001). 

This system is currently being assessed in Tasmania’s southern wet eucalypt forests 

(Forestry Tasmania 2009). 
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Assessment of macrofungal diversity 

A list of species is one of the most useful products of a classical study on fungal 

diversity (Courtecuisse 2001, Schmit and Lodge 2005). It enables comparison of data 

across sites and among different taxonomic or ecological groups. The catenation of 

species lists from many studies contributes to information regarding geographic 

range, host relationship and ecological distribution of individual species. Not only do 

macrofungal surveys document what species are present in a habitat, they also 

identify what species may be rare and likely to be vulnerable to environmental 

changes (Schmit and Lodge 2005). Fungal inventory studies have the advantage of 

allowing a fast and extensive recording of fungal communities present (Heilmann-

Clausen 2001, Rajchenberg 2006). Patterns of species diversity can be ascertained by 

comparison of fungal communities from different areas as well as large-scale 

biological and environmental factors (such as the effects of disturbance, climate 

change and pollution) that influence the fungal community. 

 

The inherent nature of fungal organisms has hindered the establishment of 

biodiversity sampling protocols necessary to produce quantitative estimates of fungal 

biodiversity. Another difficulty in the use of macrofungal surveys in biodiversity 

studies pertains to the often cryptic and ephemeral nature of fungi, e.g. species of 

Coprinus can appear and disappear within 8 hours (G. Gates, pers. obs., Jindabyne, 

N.S.W., 29 January 2006). Therefore, sampling once per fortnight means that some 

of the more fragile, ephemeral species may be overlooked (Arnolds 1981). 

Additional difficulties include the lack of taxonomic knowledge making 

identification difficult, the failure and irregularity of fruit body production, and the 

dependence on seasonal, climatic, and site vegetation variables. Macrofungal fruit 

bodies, although unpredictable in terms of appearance, are the only method that can 

be used to demonstrate which fungi are reproducing in a particular environment or on 

a given substrate (Schmit and Lodge 2005). This also means that dispersal 

mechanisms and population genetics can be studied from fruit bodies. As the fruit 

body represents only a reproductive stage of a fungus, many more fungal species 

may be present in a vegetative stage. These cannot be accounted for in a study that 

uses fruit bodies to assess biodiversity. Molecular methods can pick up the presence 

of a fungus in the absence of the reproductive fruit body. However, there are no 

primers that can differentiate among functional groups (Newbound 2009) yet, 
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saprotrophs and ectomycorrhizal fungi can respond differently to environmental 

conditions (Peter et al. 2001a, Trudell and Edmonds 2004). In spite of the difficulties 

in monitoring macrofungal biodiversity, it is important to include macrofungi in 

conservation and biodiversity projects because of their role in the functioning of the 

forest ecosystem. The present study was based on classical taxonomy, i.e. the 

collection and identification of fruit bodies in order to add to the knowledge of 

macrofungal ecology in Australia, particularly in the wet E. obliqua forests of 

southern Tasmania. A thorough study of the macrofungi involves much time spent on 

data collection, descriptions and identification of the collections, deposition of the 

voucher specimens, culturing, and the preparation of sample material for possible 

future molecular analysis. 

 

The value of the small spatial study 

Forestry managers in Tasmania are currently evaluating forest ecology at a landscape 

scale, reflecting catchment sizes of the order of 500-1000ha (Tim Wardlaw, pers. 

comm. 2008). The value of the small spatial local scale is that it provides in-depth 

baseline knowledge of an area. It is especially important for threatened specialist 

organisms that may be dependent on a disappearing habitat type, e.g. old growth 

(Komonen et al. 2000, Pentillä et al. 2006). The knowledge accrued from small 

spatial studies in native forests can be used to assess the effect of habitat 

fragmentation on biodiversity. The success of habitat refugia, such as the aggregates 

of the aggregated retention silvicultural treatment, nature reserves and corridors for 

landscape connectivity, can be assessed using the data from a small spatial scale 

study. Heterogeneity at a small scale may indicate heterogeneity at a larger scale and 

thereby allow comparisons for protecting habitat at the landscape scale. Using data 

analysis programs such as Focus (see Holland et al. 2004) and Circuitscape (Anon., 

viewed 11 July 2009), information can be extrapolated to the larger landscape level 

and could reduce the time, labour and travel costs associated with intensive field data 

collection. 

 

Thesis aims 

The specific objectives of the thesis were: 
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 to provide a full census of the attributes of CWD on the forest floor in four 

50x50m plots in a wildfire chronosequence (Chapter 3), as a framework 

within which wood-inhabiting macrofungal assemblages could be examined. 

 to investigate the diversity and ecology of macrofungal species assemblages 

associated with all kinds of dead wood (including CWD, other fallen dead 

wood (ODW) and stags) and standing trees (Chapter 4). 

 to examine the ecology of resupinate wood-inhabiting fungi (Chapter 5). 

 to investigate the diversity and ecology of the macrofungal species 

assemblages associated with soil, i.e. ectomycorrhizal species and 

decomposer species (Chapter 6). 

 to investigate the diversity and ecology of the macrofungal species 

assemblages associated with litter (Chapter 7). 

 to assess the contribution that the macrofungal assemblages on each of the 

above substrates, viz. CWD, ODW, stags, standing trees, soil and litter, make 

to total macrofungal diversity (Chapter 8). 

 to discuss how the results could aid forestry organisations to manage for 

biodiversity values at the small spatial scale (Chapter 9). 

 

Thesis questions 

Questions relating to CWD and stags: 

 Do the volumes and distribution of CWD and stags reflect the stand structure 

in a wildfire chronosequence? 

 Are the attributes of CWD (volume, decay class, diameter, length, area, 

species, % bryophyte cover) related to time since wildfire? 

 Does a 50x50m plot provide a true representation of the quantities and 

qualities of CWD present in a wet E. obliqua forest? 

 

Questions relating to macrofungal diversity on the substrates of wood, soil and litter: 

 Are there changes in macrofungal species richness and diversity with time 

since wildfire and, if so, can an optimum time since wildfire be identified? 

 Is there a relationship between species diversity with CWD characteristics 

such as diameter, length, area and volume at each site, and does the 

relationship depend upon time since wildfire? 
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 How does a single catastrophic wildfire affect macrofungal diversity and the 

succession and structure of a fungal community over time? 

 Are there a species or suite of species faithful to attributes of CWD such as 

decay stage and size, and are they independent of time since wildfire? 

 

Questions relating to forest management: 

 How will any findings from this study influence currently used silvicultural 

procedures (clearfell, burn and sow CBS), or influence alternatives (e.g. 

aggregated retention ARN) under consideration for use, in sustainable 

forestry in Tasmania? 

 What implications will the findings from this study of CWD have on the 

intended harvesting of dead wood in Tasmania as a biofuel for power 

generation (e.g. the Southwood/Newood project)? 

 Should litter and small diameter wood be considered a vulnerable substrate in 

silvicultural treatments? 

 

Thesis structure 

The thesis is structured as follows: 

Chapter 2 is a methodology chapter dealing with the site characterisation: 

 plot establishment, 

 plant communities and mapping of vascular plants, 

 soil (pH, N and P, description). 

Chapter 3 is an analysis and mapping of CWD and stags.  

Chapter 4 discusses macrofungal species richness and species assemblages 

associated with the substrate wood. 

Chapter 5 is an account of the resupinate macrofungi found on CWD and fine 

woody debris. 

Chapters 6 and 7 discuss macrofungal species richness and species assemblages 

associated with the substrates soil and litter, respectively, with the same 

structure as Chapter 4. 

Chapter 8 examines all substrates combined. 

Chapter 9 discusses the implications of current forestry practices on the 

macrofungal diversity associated with wood, soil and litter. 
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The macrofungal sampling methods applicable to Chapters 4-8 are given in Chapter 

4 with some minor adaptations peculiar to substrate type given in each relevant 

chapter. If there is any repetition of ideas and arguments across the chapters, it is a 

result of the unavoidably close integration of the different aspects of the work. 
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