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ABSTRACT

This thesis investigates aspects of the ecology and biodiversity of saprobic
fungi found on dead wood of three magnoliaceous plants, Magnolia liliifera,
Manglietia garrettii and Michelia baillonii. In addition, the molecular systematic of
selected fungal groups growing on dead wood was studied. The project was initiated
in Doi Suthep-Pui National Park, Chiang Mai Province, northern Thailand.

Chapter 1 provides a general introduction to fungal biodiversity and an outline
for subsequent chapters. The second chapter reviews recent advances in fungal
biology, fungal ecology, fungal taxonomy and molecular systematics.

In Chapter 3, the biodiversity of fungi found on woody litter of three genera of
plants in the family Magnoliaceae is reported and the communities are compared.
Saprobic fungi were investigated from 150 samples of decaying woody litter of Mag.
liliifera, Man. garrettii and Mic. baillonii. Two-hundred and thirty-nine fungi were

identified comprising 92 ascomycetes, 4 basidiomycetes and 143 anamorphic fungi.
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Corynespora cassiicola (60% frequency of occurrence) was the most common taxon
found on Mag. liliifera samples. Ellisembia opaca and Phaeoisaria clematidis with
27.5% frequency of occurrence were the dominant species from Man. garrettii, while
Annellophora phoenicis and Ellisembia adscendens (18%) were the most commonly
encountered species from Mic. baillonii. Distinct fungal communities were found on
samples of the three tree species. In terms of the numbers of taxa recovered, fungi
were more diverse on Mic. baillonii than on the other two genera, although the
common genera of fungi obtained from woody litter of each host were similar.
Seasonal effect on the fungal communities was investigated. Dry season samples
supported a significantly more diverse fungal community than samples from the wet
season. Relatively a few species of woody fungi recorded in this study had been
previously recorded from wood samples by other researchers.

The new and interesting fungi obtained from this study are reported in Chapter
4. Six new taxa are identified in this study; Acrodictyis micheliae sp. nov.,
Aquaticheirospora lignicola gen. et sp. nov., Catenosynnema micheliae gen. et sp.
nov., Dictyosporium manglietiae sp. nov., Oedemium micheliae sp. nov. and Tubeufia
claspisphaeria sp. nov., and are formally described and illustrated in Chapter 4.
Chapter 4 also includes descriptions and illustrations of another nine interesting fungi,
most of them are ascomycetes. They are compared with similar taxa.

The fifth chapter reports studies on the changes of fungal communities found
during the decay of woody litter of Mag. liliifera, over a 29-month period. Both
naturally occurring wood samples from the forest floor and bait samples, placed on
the ground, were studied. Pioneer, mature and impoverished successional stages

comprising distinct fungal communities were observed. A total of 163 sporulating
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taxa were recorded (114 anamorphic taxa, 46 ascomycetes and 3 basidiomycetes).
The observed fungal diversity was high when compared to other studies. Number of
fungi per wood on naturally occurring samples was higher than on bait samples and
overlap of species was low. The number of fungal species was highest during the
mature stage of the fungal succession. Anamorphic fungi were the dominant group on
wood baits throughout the experiment. Lasiodiplodia theobromae and Nectria
coccinea were regular inhabitants on the wood and were found up to 10 sampling
times. Canalisporium pallidum, Dactylaria hyalina, L. theobromae, N. coccinea and
Xylaria carpophila dominated the fungal communities during the various stages of the
decomposition process. Chloridium botryoideum, D. hyalina, N. coccinea, Volutella
ramkumarii and X. carpophila were common overlapping species identified at all
three stages of succession.

Chapter 6 reports investigations of the fungal communities on Magnolia
liliffera wood from freshwater and adjacent riparian habitats. Thirty-seven species of
saprobic fungi were discovered from 50 bait samples of wood submerged in the
stream, comprising 13 (35%) ascomycetes and 24 (65%) anamorphic fungi. Fungi
obtained from submerged baits were compared with those found on wood of Mag.
liliifera in terrestrial habitats (both naturally terrestrial and terrestrial bait). Results
from 3D-correspondence and cluster analyses show that the fungal communities on
wood in freshwater are distinct from those in terrestrial habitats. Seventeen species of
fungi overlapped between freshwater and terrestrial habitats, but only 5 out of 234
species overlapped between all habitats (freshwater, natural terrestrial and terrestrial
bait). Corynespora cassiicola (60% frequency of occurrence) was the most common

taxon found on natural terrestrial samples, while Lasiodiplodia theobromae (42.9%
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frequency of occurrence) was the dominant species from terrestrial bait. Candelabrum
brocchiatum (20%) was the most common species from submerged baits. The
common genera of fungi obtained from submerged baits similar to those reported on
other submerged wood.

Evolutionary relationships within the fungal family Pleosporaceae were
investigated by DNA sequence analyses from LSU rDNA gene under Maximum
Parsimony, Likelihood and Bayesian criteria (Chapter 7). Pleosporaceous species are
commonly found on leaves and stems. Phylogenies revealed that Cochliobolus can be
broadly segregated into two groups as previously proposed, and Pleospora is
polyphyletic in its current sense. Taxa with Stemphylium anamorphs are closely
related to Cochliobolus and fit within the Pleosporaceae, although the affinities of
Pleospora herbarum and P. ambigua are obscure. The genus Pyrenophora constitutes
a monophyletic group within the Pleosporaceae, whereas Leptosphaerulina and
Macroventuria appear to share phylogenetic affinities to the Leptosphaeriaceae and
Phaeosphaeriaceae. Phylogenies indicate that Wettsteinina should be excluded from
the Pleosporaceae. Similar findings are reported for Kirschsteiniothelia, which is
probably polyphyletic. Anamorphic characters appear to be significant (especially in
Cochliobolus) while ascospore morphologies, such as shape and color, and substrate
occurrence, are poor predictors of phylogenetic relationships among these
loculoascomycetes.

In Chapter 8, nucleotide sequences from 28S rDNA from different taxa of the
Tubeufiaceae and allied families were analysed under different optimality criteria
(Maximum Parsimony, Likelihood and Bayesian) to assess phylogenetic relationships.

Tubeufia species are commonly found on rotten wood. Phylogenies obtained using



different tree construction methods yielded essentially similar topologies. Results
from the molecular data do not correspond to established morphological schemes.
Characters such as color of ascomata, shape of ascospores, and anamorphic taxa, do
not appear to be significant in delineating several genera within the Tubeufiaceae. At
the familial level, Tubeufiaceae does not appear to be restricted to those bitunicate
fungi characterised by superficial, white or pallid to bright ascomata and filiform
ascospores. In addition, phylogenies also indicate that Tubeufiaceae is more closely
related to the Venturiaceae, and therefore its current taxonomic placement within the
order Pleosporales is justified. Results also indicate that Acanthostigma,
Boerlagiomyces and Letendraea are phylogenetically unrelated to other members of
the Tubeufiaceae and should be excluded from Tubeufiaceae. In this study, the family
Tubeufiaceae is redefined based on existing morphological information and
phylogenies.

The final chapter (Chapter 9) summarizes the implications of the findings and

gives suggestions concerning useful avenues for future study.

Key words: Lignicolous fungi, Magnoliaceae, Magnolia liliifera, Manglietia

garrettii, Michelia baillonii, saprobes
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