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Thesis Abstract

Mammal-macrofungal interactions are integral to ecosystem function in landscapes
dominated by ectomycorrhizal (EM) plants. EM fungi, critical symbionts with forest plants,
produce sporocarps (fruit bodies) which are an important food resource for a variety of
mammals. These mammals in turn play an important dispersal role, particularly for truffle-
like (below-ground fruiting or hypogeous basidiomycetes) sporocarpic fungi that do not
actively discharge their spores (sequestrate). This thesis examines interactions between
truffle-like fungi and a non-specialist, mycophagous marsupial, the swamp wallaby Wallabia
bicolor. The availability of truffle-like fungi sporocarps as a food resource for mycophagous
(fungus-feeding) mammals, the macrofungal diet of the swamp wallaby, and gut-retention and

potential dispersal of macrofungal spores by swamp wallaby are examined.

Surveys for truffle-like sporocarps in three eucalypt-dominated forest types at two sites
over summer and winter revealed high diversity and productivity with strong seasonality.
Among forest types, variation in community composition was associated with variation in
microhabitat and landscape-scale environmental attributes, although composition was most

variable at a fine spatial scale.

Faecal pellet analysis revealed a total of 62 truffle-like and epigeous spore types in swamp
wallaby diet. Macrofungi were consistently consumed over multiple seasons and the majority
of spore types were attributed to truffle-like fungi. Comparison of available and consumed
sporocarp genera revealed that, overall, swamp wallabies consumed ~60% of available genera
and did not consume sporocarps according to their frequency. A number of genera not
detected in surveys were consumed. At a local scale, diet richness was similar to sporocarp

richness and differences in composition varied by forest type and season.
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Mycophagous animals facilitate dispersal of truffle-like fungi because spores of consumed
sporocarps remain intact through the gut and are deposited in the faeces some distance from
the point of consumption. For the first time, gut-passage of truffle-like fungal spores is
examined in the swamp wallaby. Mean retention times of marker spores in two wallabies
were 27 and 35 h. A small number of spores were found in faecal pellets up to 69 h after
ingestion, indicating potential for even longer distance dispersal of fungal spores by swamp
wallabies. Swamp wallabies carry ingested fungal spores for lengths of time comparable to

smaller mycophagous marsupials, including the strongly mycophagous potoroids.

Spore dispersal between EM communities is vital for maintenance of populations and
ecosystem functioning. GPS-telemetry and camera trapping in a patchily cleared agricultural
landscape revealed that swamp wallabies occasionally used isolated forest patches. Models of
spore dispersal potential (‘dispersal kernels’), based on swamp wallaby movement data from
GPS-telemetry and observed spore gut-retention times, predicted a mean spore dispersal
distance of 187 m and maximum distances of more than one 1000 m. Swamp wallabies thus
perform an important spore dispersal function in this landscape, in which few other
mycophagists occur, and this work demonstrates they have the capacity to carry spores great

distances, including across barriers to mycelial spread, such as open agricultural lands.

Swamp wallabies consume macrofungi as part of a generalist browsing diet and, like other
non-specialist mycophagists, are often overlooked as consumers and dispersers of truffle-like
fungi. As dispersers of truffle-like fungal spores in forest interior and edge habitats, swamp
wallabies undoubtedly contribute to maintenance of diverse truffle-like fungi communities
and functioning forests, and influence vegetation dynamics at habitat boundaries. In
landscapes from which other mycophagists have been extirpated, swamp wallabies may be

key spore dispersers.
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Preface

This thesis is written in the style of a thesis by manuscript or thesis by journal article, and
therefore some repetition of the study rationale, aims, and site descriptions occurs among

chapters.

Fungal nomenclature used in this thesis follows that of the Interactive Catalogue of
Australian Fungi (ICAF, Royal Botanic Gardens Melbourne 2011). Exceptions to this
nomenclature include the use of Cortinarius for sequestrate species previously in
Thaxterogaster (Francis and Bougher 2003) and the use of Russula for sequestrate species
previously in Macowanites (Lebel and Trappe 2000; Lebel and Castellano 2002; Lebel and
Tonkin 2007). I acknowledge that further changes to fungal nomenclature have occurred and
are not recognised in ICAF, for example the transfer to Arcangeliella of many species

previously in Zelleromyces, however I followed ICAF in these cases.

Research was conducted under University of New England Animal Ethics Committee
approval (AEC07-191 and AEC09-023) and New South Wales National Parks and Wildlife
Service scientific license (S12493), and all procedures involving animals meet guidelines of

the American Society of Mammalogists for animal care and use (Gannon €t al. 2007).
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In nature we never see anything isolated, but everything in connection with
something else which is before it, beside it, under it and over it.

Johann Wolfgang von Goethe
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