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ABSTRACT  

This thesis examines aspects of the diversity, distribution and taxonomy of microfungi 

in leaf litter of several tree species in an upland tropical rainforest of Far North 

Queensland, Australia.  

The first study assessed the advantages and limitations of the particle filtration method 

as a potential complementary approach for estimating microfungal diversity. The 

observed microfungal diversity was comparable to that reported for neotropical leaf 

litter fungi, with a total of 253 morphotypes observed among 1365 isolates from eight 

samples of Neolitsea dealbata leaf litter. The isolation rate was negatively correlated 

with the time that leaves had been stored in a dried state while the number of observed 

morphotypes was similar to the control after three weeks of storage. Surface treatment 

with sodium hypochlorite did not affect the isolation of internal colonisers while it 

reduced the number of propagules on the leaf surface. 

The diversity of microfungi could in part be explained by the dynamic nature of tropical 

leaf litter where decay processes advance rapidly. In a second study that examined 

decaying leaves of Ficus pleurocarpa, a total of 105 taxa were recorded using a direct 

observational method. Applying a particle filtration method, 53 taxa were detected 

among 562 isolates. Distinct differences in microfungal assemblages were observed at 

different stages of decay, which were characterised by a rapid replacement of 

microfungal species at early decay and increasing similarity of collections with 

advancing decay.  

Microfungal diversity was characterised in leaf litter of six tree species belonging to 

four plant families common to the region, namely the Elaeocarpaceae, the Lauraceae, 

the Moraceae and the Proteaceae using two isolation protocols. A total of 185 taxa were 

observed using the direct method and 419 morphotypes were recorded in the wet season 

and 276 morphotypes in the dry season using a particle filtration protocol. The observed 

diversity of microfungi differed between some tree species and also between isolation 

protocols. However, both isolation methods provided congruent results in terms of 

microfungal distributions. Microfungal leaf litter communities were strongly shaped by 

host phylogeny and seasonal factors. These results indicate that microfungi in tropical 

leaf litter are not random assemblages but rather communities with ‘recognisable and 

measurable differences among repeating assemblages of fungi that occur simultaneously 
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in similar habitats’. Species richness on leaves of different tree species was correlated 

with the level of total phenolics, leaf thickness and manganese. The role of chemical 

and physical leaf attributes in shaping overall distributional patterns as well as those of 

individual microfungal species requires further detailed studies. A high percentage of 

observed fungi were anamorphs and approximately 50 % of taxa could not be integrated 

into a phylogenetic scheme below the level of class. Nevertheless, families and orders 

previously reported from tropical habitats were also dominant among those fungi that 

could be integrated.   

While an assessment of interspecific interactions among fungi was beyond the scope of 

this study, interactions between a discomycete and a scolytine beetle were demonstrated 

and it was hypothesised that insect- fungi interactions may increase the efficiency of 

decomposition processes.  

For future studies of microfungal diversity, a centrifugal-phylogenetic approach may 

provide a useful strategy to extend the baseline information established in the present 

study. With this approach, closely related hosts are studied first and then more and more 

distantly related plants are included. Due to the high diversity of tree species at all 

taxonomic levels, the rainforests of the wet tropics of Australia would provide an ideal 

study site for ongoing research into the host recurrence of microfungal species. 

 

 



 ix 

TABLE OF CONTENTS 

 

STATEMENT OF ACCESS…………………………………………………….….ii 

STATEMENT OF SOURCES………………………………………………….….iii 

STATEMENT ON THE CONTRIBUTION OF OTHERS…………………….…iv 

ACKNOWLEDGEMENTS…………………………………………………………vi 

ABSTRACT…………………………………………………………………………vii 

TABLE OF CONTENTS……………………………………………………………ix 

LIST OF TABLES……………………………………………………………….....xiv 

LIST OF FIGURES……………………………………………………….…….…xvi 

INTRODUCTORY OVERVIEW……………………………………………….…xix 

CHAPTER ONE  A REVIEW OF CURRENT KNOWLEDGE ................................1 

1.1 Introduction............................................................................................................... 1 

1.2 Taxonomy of microfungi .......................................................................................... 1 
1.2.1 Fungi and microfungi defined.............................................................................. 1 
1.2.2 Ascomycete taxonomy......................................................................................... 2 
1.2.3 Microfungi of the wet tropics .............................................................................. 6 

1.3 Diversity of Microfungi ............................................................................................ 6 
1.3.1 Diversity defined.................................................................................................. 6 
1.3.2 Current knowledge of microfungal diversity....................................................... 7 
1.3.3 Diversity estimation............................................................................................. 9 
1.3.4 Significance of assessing fungal diversity......................................................... 17 
1.3.5 Global fungal species estimates ......................................................................... 18 

1.4 Ecology of microfungi ............................................................................................. 19 
1.4.1 Definitions and concepts .................................................................................... 19 
1.4.2 Current knowledge of microfungal distributions ............................................... 21 
1.4.3 Potential factors affecting diversity and distribution of microfungi .................. 23 
1.4.4 Context of this study.......................................................................................... 29 

1.5 Conclusion ............................................................................................................... 32 
 
 
 
 



 x 

 

CHAPTER TWO: PARTICLE FILTRATION: A TOOL FOR ESTIMATING 
MICROFUNGAL DIVERSITY IN LEAF LITTER? ..................................................34 

2.1 Introduction............................................................................................................. 34 
Aims ............................................................................................................................ 36 

2.2 Materials and Methods ........................................................................................... 36 
2.2.1 Collection of leaves............................................................................................ 36 
2.2.2 Direct isolations ................................................................................................. 37 
2.2.3 Particle filtration protocol.................................................................................. 37 
2.2.4 Media ................................................................................................................. 38 
2.2.5 Effect of leaf storage .......................................................................................... 38 
2.2.6 Effect of surface treatments ............................................................................... 39 
2.2.7 Effect of isolation media .................................................................................... 39 
2.2.8 Statistical analyses ............................................................................................. 39 

2.3 Results ...................................................................................................................... 40 
2.3.1 Effect of leaf storage .......................................................................................... 40 
2.3.2 Effect of surface treatment ................................................................................. 43 
2.3.3 Effect of isolation media .................................................................................... 44 

2.4 Discussion................................................................................................................. 45 
2.4.1 A tool for estimating fungal diversity................................................................ 45 
2.4.2 Effect of leaf storage .......................................................................................... 47 
2.4.3 Effect of surface treatments ............................................................................... 49 
2.4.4 Effect of isolation media .................................................................................... 50 

2.5 Summary and recommendations ........................................................................... 51 

CHAPTER THREE: SUCCESSIONAL PATTERNS OF MICROFUNGI IN 
FALLEN LEAVES OF FICUS PLEUROCARPA.....................................................53 

3.1 Introduction............................................................................................................. 53 
Aims ............................................................................................................................ 54 

3.2 MATERIAL AND METHODS ............................................................................. 54 
3.2.1 Succession study................................................................................................ 54 
3.2.2 Recolonisation of leaves .................................................................................... 57 

3.3 RESULTS ................................................................................................................ 58 
3.3.1 Succession study................................................................................................ 58 
3.3.2 Recolonisation of leaves .................................................................................... 62 

3.4 DISCUSSION .......................................................................................................... 63 

3.5 Summary.................................................................................................................. 68 

CHAPTER FOUR: THE DIVERSITY OF MICROFUNGI IN TROPICAL LEAF 
LITTER..........................................................................................................................70 



 xi 

4.1 Introduction............................................................................................................. 70 
Aims ............................................................................................................................ 71 

4.2 Methods .................................................................................................................... 71 
4.2.1 Survey design and isolation methods................................................................. 71 
4.2.2 Diversity estimation........................................................................................... 72 

4.3 Results ...................................................................................................................... 75 
4.3.1 Succession study................................................................................................ 75 
4.3.2 Substratum study................................................................................................ 76 

4.4 Discussion................................................................................................................. 87 

4.5 Summary and recommendations ........................................................................... 92 

CHAPTER FIVE:  DISTRIBUTION OF SAPROBIC MICROFUNGI IN 
TROPICAL LEAF LITTER..........................................................................................95 

5.1 Introduction............................................................................................................. 95 
5.1.1 Potential factors affecting microfungal distributions......................................... 95 
5.1.2 Definition of terms ............................................................................................. 96 
5.1.3 Aims of this chapter ........................................................................................... 96 

5.2 Methods .................................................................................................................... 96 
5.2.1 Climatic factors at sites...................................................................................... 96 
5.2.2 Direct method..................................................................................................... 97 
5.2.3 Particle filtration ................................................................................................ 98 
5.2.4 Definitions and statistical analyses .................................................................... 99 

5.3 Results .................................................................................................................... 100 
5.3.1 Climatic and microclimatic conditions ............................................................ 100 
5.3.2 Direct method................................................................................................... 102 
5.3.3 Particle filtration .............................................................................................. 105 

5.4 Discussion............................................................................................................... 112 

5.5 Summary................................................................................................................ 120 

CHAPTER SIX:  FUNGUS-INSECT INTERACTIONS....................................... 121 

6.1 Introduction........................................................................................................... 121 
Aims .......................................................................................................................... 122 

6.2 Materials and Methods ......................................................................................... 122 
6.2.1 Spatial and temporal distribution of Dermateaceae F472 ................................ 122 
6.2.2 Recolonisation experiment in a mesocosm...................................................... 123 
6.2.3 Recolonisation experiment in the field ............................................................ 124 

6.3 Results .................................................................................................................... 124 
6.3.1 Spatial and temporal distribution of Dermateaceae F472 and Coccotrypes aff. 
vulgaris...................................................................................................................... 124 



 xii 

6.3.2 Recolonisation experiment in a mesocosm...................................................... 127 
6.3.3 Recolonisation experiment in the field ............................................................ 129 

6.4 Discussion............................................................................................................... 129 

6.5 Summary................................................................................................................ 132 

CHAPTER SEVEN: TAXONOMY OF MICROFUNGI ........................................ 133 

7.1 Introduction........................................................................................................... 133 
Aims .......................................................................................................................... 134 

7.2 Description of selected taxa.................................................................................. 134 
7.2.1 Methods............................................................................................................ 134 
7.2.2 Results and Notes............................................................................................. 135 

7.3 Taxonomic diversity of microfungi ..................................................................... 158 
7.3.1 Methods............................................................................................................ 158 
7.3.2 Results .............................................................................................................. 158 
7.3.3 Discussion........................................................................................................ 167 

CHAPTER EIGHT: CONCLUSIONS AND RECOMMENDATIONS................ 169 

8.1 Overview................................................................................................................ 169 

8.2 Conclusions ............................................................................................................ 169 

8.3 Recommendations ................................................................................................. 171 
8.3.1 Methodological considerations ........................................................................ 171 
8.3.2 Future directions .............................................................................................. 175 
8.3.3 Microfungal communities as model systems ................................................... 176 

REFERENCES ......................................................................................................... 178 

APPENDICES........................................................................................................... 215 

Appendix A. Leaf characteristics .............................................................................. 215 

Appendix B. List of taxa isolated from Neolitsea dealbata leaf litter in the 
assessment of surface treatments ............................................................................... 219 

Appendix C. Percent abundance of fungi observed on decaying leaves of Ficus 
pleurocarpa using a direct observational method in a succession study ................ 221 

Appendix D. Percent abundance of microfungi in fallen leaves of Ficus 
pleurocarpa, observed during a succession study ..................................................... 225 

Appendix E. Comparison of species estimates ......................................................... 227 

Appendix F. Percent abundance of fungi observed in fallen leaves of Cryptocarya 
mackinnoniana, Elaeocarpus angustifolius, Ficus pleurocarpa, Opisthiolepis 



 xiii 

heterophylla, Darlingia ferruginea and Ficus destruens using a direct observational 
method.......................................................................................................................... 228 

Appendix G. Correlation between the number of samples, number of occurrences 
and number of species observed during the substratum study summed for six tree 
species........................................................................................................................... 232 

The six tree species included Cryptocarya mackinnoniana, Elaeocarpus 
angustifolius, Ficus pleurocarpa, Opisthiolepis heterophylla, Darlingia ferruginea 
and Ficus destruens ..................................................................................................... 232 

Appendix H. Number of species, occurrences, Fisher’s alpha, estimated species 
numbers and sampling completeness for direct observations and particle filtration 
data ............................................................................................................................... 233 

Appendix I. Abundance curves of microfungi observed by A. a particle filtration 
method and B. the direct method in leaf litter of six tree species........................... 234 

Appendix J. Mean temperature  and relative humidity measured on collection days 
measured over a period of two years ......................................................................... 236 

Appendix K. Leaf attributes and chemistry for living leaves of Cryptocarya 
mackinnoniana, Elaeocarpus angustifolius, Ficus pleurocarpa, F. destruens and 
Darlingia ferruginea...................................................................................................... 34 

Appendix L. Correlation between leaf attributes and chemistry of living leaves and 
number of species in decaying leaves of six tree species isolated by the direct 
method.......................................................................................................................... 238 

Appendix M.  Publications ......................................................................................... 239 

 

 



 xiv 

LIST OF TABLES 

 
Table 1.1 Levels and types of species diversity  ……………………………..…..8  
 
Table 1.2 Econutritional groups of fungi  …………………………………………28  
 

Table 2.1 Numbers of isolates and actual versus expected numbers of 
morphotypes derived from Neolitsea dealbata leaf litter  ……………………….41  

 
Table 2.2 Jaccard Index of similarity calculated pair-wise for each of four 
cohorts of isolates derived from Neolitsea dealbata leaf litter after storage from 
1 to 28 days  ………………………………... ……………………………………...41 
 
Table 3.1 Number of species, total occurrence and Shannon’s diversity indices 
for direct isolations and number of morphotypes, number of isolates and 
Shannon’s diversity index for indirect isolations ……………………………….. 59 
 
Table 3.2 Percent abundance of microfungal species on sterilised and control 
leaves of Ficus pleurocarpa after 14 days of incubation on the forest floor  .. 64 
 
Table 4.1 Total number of microfungal species, occurrences, number of leaves 
examined, Shannon’s diversity index and evenness, Fisher’s alpha, estimated 
species numbers and sampling completeness for direct observations  ……..77  
 
Table 4.2 Number of morphotypes, estimated species numbers, number of 
isolates, number of leaves examined, Shannon’s diversity index and evenness, 
Fisher’s alpha, estimated species numbers and sampling completeness for the 
particle filtration data   ……………………………………………………………..83 
 
Table 5.1 Percent complementarity in pair-wise comparisons of microfungal 
assemblages in decaying leaves of six tree species  ……………………….  103 
 
Table 5.2 Number of shared microfungal species detected in decaying leaves of 
one to six tree species  …………………………………………………………..103 
 
Table 5.3 Summary of Motyka similarities for pair-wise comparisons of 
microfungi in decaying leaves of six tree species isolated by the direct method  
………………………….. …………………………………………………………104 
 
Table 5.6 Summary of Motyka similarities for pair-wise comparisons of 
microfungi in decaying leaves of six tree species isolated by particle filtration 
…………………………………………………………………………………….. 108 
 
Table 5.4 Percent complementarity and overlap in pair-wise comparisons of 
microfungal assemblages in decaying leaves of six tree species isolated by 
particle filtration  ………………………………………………………………… 108 
 



 xv 

Table 5.5 Overlap of microfungi in decaying leaves isolated by particle filtration 
…………………………………………………………………………. …………109 
 
Table 6.1. Occurrence of ‘Dermateaceae F472’ during the wet and dry season 
2002 on decaying leaves of Ficus pleurocarpa, F. destruens and other tree 
species  …………………………………………………………………………..126 
 
Table 6.2 Effects of factors and interactions in beetle and ‘Dermateaceae F472’ 
colonisation of Ficus pleurocarpa leaves in a laboratory experiment ……..127 
 
Table 7.1 Conidial septation in specimens isolated from natural substrata and 
from culture   …………………………………………………………………….139 
 
Table 7.2 Number of taxa within taxonomic hierarchy among microfungi from 
leaf litter of six tree species observed during the ‘substratum’ study  ……  161 
 
Table 7.3. Microfungal genera observed in leaf litter of six tree species during 
the ‘substratum’ study  ………………………………………………………….162 
 
Table 7.4 Number of taxa within taxonomic hierarchy among microfungi from 
leaf litter of Ficus pleurocarpa observed during a succession study  ……...167 
 
Table 7.5. Microfungal genera recorded in ascomycete orders and families in 
leaf litter of Ficus pleurocarpa during a succession study  ………………….168     
 
 



 xvi 

LIST OF FIGURES 
 

Figure 1.1 Map of Australia and the Cairns region with study sites……………30 

Figure 2.1 Frequency of isolates per morphotype derived from four Neolitsea 

dealbata leaf litter samples………………………………………………………….42 

Figure 2.2 Scatterplot of isolation rate of leaf particles versus storage time.….42 

Figure 2.3 Cumulative number of all morphotypes and common morphotypes 43  

Figure 2.4 Morphotypes derived from Neolitsea dealbata leaf litter, wash water 

from treatment and control groups…………………………………………………44 

Figure 3.1 Percent abundance of sporulating microfungi observed in Ficus 

pleurocarpa leaf litter………………………………………………………………..58 

Figure 3.2 Percent abundance and diistribution of dominant species in green 

leaves and freshly fallen leaves of Ficus pleurocarpa …………………………..60 

Figure 3.3 Percent abundance and diistribution of dominant species in Ficus 

pleurocarpa leaf baits, whch had been on the ground for 7 to 30 days………..60 

Figure 3.4 Percent abundance and diistribution of dominant species in Ficus 

pleurocarpa leaf baits, whch had been on the ground for 46 to 94 days………61 

Figure 3.5 Shannon’s diversity indices for microfungal assemblages on fallen 

leaves of Ficus pleurocarpa for direct and indirect isolation methods………….62 

Figure 3.6 Ordination of Bray-Curtis distances between microfungal 

assemblages in fallen leaves of Ficus pleurocarpa collected at different stages 

of decay………………………………………………………………………………..63 

Figure 4.1 Observed and estimated species richness of microfungi in Ficus 

pleurocarpa leaves as assessed by the direct method…………………………..76 

Figure 4.2 Chao2 estimates of species richness of microfungi in eight 

collections of Ficus pleurocarpa leaves at similar stages of decay based on 

direct observations……………………………………………………………….…..78 

Figure 4.3 Abundance distribution for the complete dataset of microfungi in 

leaves of Ficus pleurocarpa obtained by the direct method……………………..78 



 xvii 

Figure 4.4 Occurrences versus number of species in decaying leaves of Ficus 

pleurocarpa…………………………………………………………………………..79 

Figure 4.5 Accumulation curves of observed and estimated total numbers of 

fungal species isolated from leaf litter of six tree species by the direct 

method……………………………………………………………………………..…81 

Figure 4.6 Accumulation curves of observed and estimated numbers of fungal 

species in leaf litter isolated from six individual tree species…………………...82 

Figure 4.7 Abundance distribution for the complete dataset of microfungi in 

decaying leaves of six tree species obtained by the direct method……………83 

Figure 4.8 Accumulation curves of observed morphotypes among microfungi 

isolated by particle filtration…………………………………………………………84 

Figure 4.9 Accumulation curves of Chao1 estimates for microfungal 

morphotypes isolated by the particle filtration method…………………………..85 

Figure 4.10 Abundance distribution for the complete dataset of microfungi 

isolated from decaying leaves of four tree species by particle filtration…….. ..86 

Figure 5.1 Monthly rainfall for Topaz Towalla Road and Millaa Millaa for the 

years 2001 and 2002………………………………………………………………101 

Figure 5.2 Complementarity of microfungi in decaying leaves of six tree species 

in a comparison of site and season……………………………………………..105 

Figure 5.3 Ordination of relative distance between microfungal assemblages 

from decaying leaves of six tree species using Nonmetric Multidimensional 

Scaling ……………………………………………………………………………..106 

Figure 5.4 Dendrogram of microfungal assemblages in decaying leaves of six 

tree species isolated by the direct method……………………………………..107 

Figure 5.5 Dendrograms of microfungal assemblages in decaying leaves of six 

tree species isolated by particle filtration………………………………………110 

Figure 5.6 Complementarity of microfungi in decaying leaves at two sites  

Figure 6.1 Occurrence of ‘Dermateaceae F472’ and Coccotrypes aff. vulgaris 

on Ficus pleurocarpa leaves…………………………………………………....111 

Figure 6.2 Abscissed leaves of Ficus pleurocarpa ……………………………. 



 xviii 

Figure 6.3 Percent occurrence of ‘Dermateaceae F472’ and Coccotrypes aff. 

vulgaris on sterilised and control leaves of Ficus pleurocarpa……………..…126 

Figure 6.4 Interaction between ‘Dermateaceae F472’ and Coccotrypes aff. 

vulgaris in Ficus pleurocarpa leaf baits……………………………………….…128 

Figure 7.1 Cylindrosympodium cryptocaryae showing conidia, sympodially 

elongating and reduced conidiophores ………………………………………….138 

Figure 7.2 Number of species among fungal orders recorded from leaf litter of 

six tree species………………………………………………………………….….163 

Figure 7.3 Number of species among fungal families recorded from leaf litter of 

six tree species…………………………………………………………………….164 

Figure 7.4 Number of microfungal species among orders recorded in leaf litter 

of Ficus pleurocarpa during a succession study………………………..……...166 

Figure 7.5 Number of microfungal species among families recorded in leaf litter 

of Ficus pleurocarpa during a succession study………………………………167 

 

 

 

 

 

 

 

 

 

 

 



 xix 

INTRODUCTORY OVERVIEW 

 

Background 
 

“One of the most striking and perhaps characteristic features of life on 

Earth is its rich variety.” 

        E. O. Wilson (1992) 

Fungi are among the most diverse organisms on Earth (Hammond, 1995) but the 

magnitude of their diversity is still unknown. They are vital contributors to ecosystems, 

for example through their roles in nutrient cycling (Jordan, 1985; Lodge, 1992), their 

mycorrhizal and endophytic associations with plants (Allen, 1991; Rodrigues and 

Peterini, 1997; Kumaresan and Suryanarayanan, 2002), and their interactions with 

insects (Wilding et al., 1989; Cafaro, 2002). Fungi also hold a vast unknown genetic 

potential for human endeavours, including pharmaceutical research (e.g. Bills, 1995; 

Wildman, 2003) and other biotechnological applications (e.g. Hyde, 1995; Vandamme, 

2003). Despite the important services fungi provide to ecosystems and humans alike, 

fungi are an understudied element particularly of tropical regions and are rarely 

considered in conservation plans (Hyde, 2003). This is especially true for those fungi 

that cannot be observed by the unaided human eye, commonly referred to as 

‘microfungi’. Among this taxonomically and functionally diverse group, those 

microfungi involved in the decay of leaf litter in an Australian tropical rainforest will be 

the focus of this project.  

 

Research strategy 
General approach 

This study provides a rare opportunity to assess aspects of microfungal taxonomy, 

diversity and ecology in a tropical ecosystem. Since information about these aspects is 

limited both on a regional and global scale, this project intends to be an explorative 

baseline survey rather than a solely experimentally based study. Understand ing the 



 xx 

diversity and distributions of microfungi is an important first step towards 

understanding fungal ecology in general and any information will assist in the design of 

future studies to more fully elucidate the role of fungi in ecosystem processes (Cooke 

and Rayner, 1984).  

This study therefore had the following aims:  

• To assess and make recommendations with respect to sampling and isolation 

methods for microfungi 

• To characterise the diversity and structure of microfungal assemblages from the 

rainforests of north Queensland  

• To assess the distribution of microfungi in leaf litter and to generate hypotheses 

regarding their ecology 

• To assess the taxonomy of selected microfungal taxa and to provide a reference 

collection of observed microfungi for future studies. 

 

Geographical context  

The wet tropics of Australia (15° to 19° South, 145° to 146° East; Tracey, 1982) contain 

the most extensive continuous area of rainforest in Australia (Winter et al., 1991) and 

were declared a world heritage area in 1988. This region is characterised by an 

extraordinary diversity and a high degree of endemism among plants and animals (Wet 

Tropics Management Authority, 2004). This project was undertaken in upland rainforest 

on the Atherton Tablelands, north Queensland. The two study sites are part of an area of 

continuous forest, which also includes Bellenden Ker National Park (79,500 ha). Both 

sites were selected on the basis of the high diversity among tree species and were 

approximately matched for rainfall and rainforest type.   

 

Choice of host species 

Four common plant families of this region provide a framework for this study. These 

include the Lauraceae, the Proteaceae, the Moraceae and the Elaeocarpaceae (Chapter 

1). Microfungi were assessed on leaf litter of one or two representative species of each 

family, namely Cryptocarya mackinnoniana F. Muell. (Lauraceae), Elaeocarpus 
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angustifolius Blume (Elaeocarpaceae), Ficus pleurocarpa F. Muell. (Moraceae), Ficus 

destruens F. Muell. ex C.T. White (Moraceae),  Neolitsea dealbata (R. Br.) Merr. 

(Lauraceae), Opisthiolepis heterophylla L.S. Smith (Proteaceae), and Darlingia 

ferruginea J.F. Bailey (Proteaceae). Plant families are discussed in Chapter 1 and photos 

of leaves and a description of each species are provided in Appendix A. 

 

Choice of collection methods 

All methods of studying microfungi impose some filter on the observed diversity. To 

overcome this filtering effect to some extent, I elected to use a combination of two 

methods. These included direct observation of fungal fruiting bodies following humid 

chamber incubation and the particle filtration method (Chapter 1 and 2). 

 

Time allocation 

A maximum of two years could be allocated for field and laboratory work as part of this 

PhD project. To examine an adequate number of sampling units within each study year, 

I needed to weigh up whether to replicate the study over two years using the same 

method or whether to cross-check results with a second method in two separate years. 

My rationale for selecting the latter option was that if different isolation methods 

provided congruent results over two years with respect to the central questions, the 

conclusions of this study would be strengthened.  

 

Limitations  

A number of limitations were encountered during this project. The amount of work that 

can be achieved by a single researcher using a replicated sampling strategy is a prime 

limitation in working with microfungi due to the labour- intensive nature of isolating and 

identifying these organisms. As a result, the replication within studies was low 

compared to some ecological studies of macro-organisms. Athough it was adequate to 

detect meaningful patterns in multivariate analyses, it is necessary to exercise caution 

when attempting to generalise these results to other forest types, ecosystems and time 

frames. In addition, a limitation outside my control was that one of the study years 
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(2002) was the driest year on record and it is not clear whether and how this has 

influenced microfungal diversity estimates. 

Another limitation was that few taxonomic resources are available for microfungi of 

north Queensland and testing species relationships and delimitations for more than some 

selected taxa was beyond the scope of this study. To circumvent this limitation to some 

extent, I contacted mycologists experienced in the taxonomy of tropical microfungi to 

assist in identifications or to confirm my preliminary identifications in some instances. 

These mycologists are gratefully acknowledged earlier in this thesis. Nevertheless, this 

limitation resulted in a conservative approach in identifying specimens to species levels.  

 

Relevance of research 
Advances in the study of fungal diversity and ecology occur in small increments. In the 

short-term, this project adds to this incremental advance by confirming and extending 

the results of previous studies and by providing new information on isolating methods, 

sampling protocols and estimation procedures. This project also adds to the knowledge 

base of microfungal diversity and distributions in tropical rainforests, and generated 

hypotheses, which can form the basis for further synecological and autecological 

studies.  

In the medium term, the development of appropriate sampling and estimation strategies 

depends on an understanding of the factors, which shape fungal distributions (Lodge 

and Cantrell, 1995). More efficient and reliable sampling strategies for estimating 

microfungal diversity will benefit diverse areas of scientific research, such as 

conservation biology and biotechnology (Rossman, 1994; Cannon, 1997b; Hyde et al., 

1997b; Hawksworth, 1998b). Despite the vital roles that microfungi play in ecosystems, 

a major gap exists in our understanding of the relationship between fungal diversity and 

ecosystem function (die Castri and Younes, 1990). Reliable methods for estimating 

fungal diversity are required to even begin unravelling this question. Together with 

advances in the taxonomic knowledge of tropical microfungi, it can also progress the 

utilisation of fungal genetic resources and novel compounds for biotechnology (Bills, 

1995).  
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Thesis outline 
This thesis is divided into eight chapters, each dealing with a separate aspect of this 

project.  

The current state of knowledge with respect to microfungal taxonomy, diversity and 

distributions is reviewed in Chapter One . This is also where the reader will find 

definitions of terms and descriptions of relevant concepts.  

In Chapter Two, I will explore aspects of one isolation method for microfungi, i.e. 

particle filtration, and its usefulness for estimating microfungal diversity. The results of 

this preliminary study will be compared to those of previous studies. 

Successional patterns of microfungi in leaf litter of one tree species are reported in 

Chapter Three.  

In Chapter Four, I will discuss microfungal diversity and the patterns observed within 

microfungal assemblages. Aspects that may influence diversity estimates are also 

considered.  

An examination of the distribution of microfungi in leaf litter of six tree species is 

provided in Chapter Five. The distribution of fungi is discussed in relation to a number 

of factors such as host phylogeny, season, and site and I propose a number of 

hypotheses about the ecology of microfungi.  

In Chapter Six, I explore an association between a fungus and a beetle in decaying fig 

leaves. The spatial and temporal distribution of the fungus is also described and this 

information is integrated to generate a number of hypotheses about the nutritional 

modes of both organisms and their effect on decomposition processes.  

In Chapter Seven, I describe selected taxa, which are new to science, and provide a 

summary of the observed taxonomic diversity.  

Finally, I integrate the information gained from these separate studies and make 

recommendations with respect to future studies of microfungal diversity in Chapter 

Eight. 
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