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ABSTRACT 

The plant genus Eucalyptus has been widely grown as exotic plantations for 

timber and paper production in both tropical and temperate regions. Eucalyptus trees 

are rich substrates and thus favourable hosts for a highly diverse fungal community 

including numerous saprobic and plant pathogenic fungi which are potential plant-

disease-causing agents that can inhibit plant growth and substantially limit plantation 

yields. Yet, the biology and ecology of a majority of these fungi has not been studied 

and documented systematically. The presence of morphs or sexual/asexual states in 

their life cycle has further confused and complicated taxonomic classification and 

species identification, particularly when taxonomy was solely based on morphological 

characters. The current research aimed to investigate the biodiversity of fungi on 

Eucalyptus, their distribution and degrees of host-specificity, and to resolve 

ambiguous phylogenetic relationships and clarify their taxonomic status with the 

concurrent application of morphological and molecular approaches. 

Eucalyptus leaves with disease symptoms and fungal complexes were 

collected in plantations and natural forests in five provinces in Thailand during 

June  October 2007. Observations of morphological and cultural characteristics 

showed species of Mycosphaerella its related anamorphs to be particularly common 

on Eucalyptus leaves. However, due to similarities in their characteristics, the data 

were insufficient to confirm the fungal species identities. DNA sequences of the 

internal transcribed spacers (ITS1, 5.8S nrDNA, ITS2), 28S nrDNA (LSU) regions, 
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actin gene (ACT), ß-tubulin gene (TUB), and translation elongation factor 1-� gene 

(EF-1�) of the fungal complexes were thus compared. By integrating the 

morphological and molecular datasets, the identities of Mycosphaerella and 

Pseudocercospora species were successfully clarified and five new taxa were 

distinguished: Mycosphaerella irregulari, M. pseudomarksii, M. quasiparkii, 

Penidiella eucalypti, and Pseudocercospora chiangmaiensis; and Mycosphaerella

vietnamensis was a new record in Thailand.  

Application of molecular techniques also allowed the revision of the 

taxonomic status of the fungal group that causes Chocolate Spot leaf disease of 

Eucalyptus. Classification of these fungi was problematic as they resemble the sooty-

mold genus Heteroconium s.str. in morphology, despite they are plant pathogens and 

differ from Heteroconium s.str. in ecology. Results of molecular analyses inferred 

from DNA sequences of LSU and ITS regions delineated four Heteroconium-like 

species on Eucalyptus: H. eucalypti, H. kleinziense, Alysidiella parasitica, and one 

isolate resembling a novel species in a clade separated from the holotype of 

Heteroconium, H. citharexyli. Together with morphological observations, the 

Heteroconium-like species associated with Chocolate Spot disease were reclassified 

into the genus Alysidiella which has mycelium immersed in and superficially on the 

host tissue, and has either inconspicuous or percurrently proliferating conidiogenous 

cells. Also, the conidiogenous cells can either occur solitary on hyphae, or be 

sporodochial and arranged on a weakly developed stroma. Morphologically these 

characteristics distinguish Alysidiella from Heteroconium. 

Molecular techniques were more effective than morphological or culture 

observations in revealing anamorph-teleomorph (i.e. asexual and sexual states of the 

same fungi) connections such as in the case of Cryptosporiopsis eucalypti which is a 

common pathogen on Eucalyptus. Previous classification of Cryptosporiopsis 

eucalypti was ambiguous because of the absent of its teleomorphs, and also due to the 

fact that it is phylogenetically unrelated to the type species of Cryptosporiopsis 

(Cryptosporiopsis nigra = C. scutellata, Helotiales). To solve this classification 

problem, 32 Eucalyptus leaf samples with symptoms typical of C. eucalypti infection 

were collected from seven tropical and three temperate countries across four 
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continents. Cultures were established from single conidia and from ascospores of a 

previously unreported teleomorph state. DNA sequences of LSU, ITS, and TUB 

regions were employed to determine generic and species-level relationships. The 

results suggested that conidial and ascospore isolates of C. eucalypti showed only 

little intraspecific variation, but two collections from Australia and one from Uruguay 

were found to belong to two novel taxa. Based on the newly collected teleomorph 

stage, as well as the phylogenetic data, the two taxa were shown to belong to a new 

genus related to Plagiostoma (Gnomoniaceae, Diaporthales), for which the names 

Pseudoplagiostoma gen. nov. and Pseudoplagiostomaceae fam. nov. (Diaporthales) 

were therefore introduced. Two new species of Cryptosporiopsis (Dermateaceae, 

Helotiales) on Eucalyptus from Australia and California (USA) were also described 

and documented. Findings from the study of Cryptosporiopsis eucalypti anamorphs 

and teleomorph further showed the advantages of molecular techniques in uncovering 

and resolving complicated phylogenetic relationships. 

In this research, I also described the newly found and previously unstudied 

fungal species on Eucalyptus using the combined morphological and molecular 

approach. The reported taxa included three new genera (i.e. Bagadiella, Foliocryphia 

and Pseudoramichloridium), 20 new species and one new combination. An updated 

and complete checklist of the fungal species occurring on Eucalyptus was compiled. 

Morphological and molecular investigations were complimentary in studying plant 

pathogenic fungi, with the former provided the foundation for studying fungal biology 

and ecology, while the latter offered insights into phylogenetic relationships and 

species identification. In particular, cladistic analysis of molecular characteristics 

allowed consistency in the delineation of species and thus better understanding of 

fungal species evolution. The combined approach was effective and therefore 

recommended for other similar studies of plant pathogens. 

 

Key words: DNA phylogeny, exotic plant, Eucalyptus, microfungi, pathogens, 

saprobes, taxonomy 
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