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Prologue
Format

The format of this thesis follows wherever possible the format of Australian

Svstematic Botany except that:

» figures and plates are located throughout the text
. spaces have been placed between paragraphs
. section headings are numbered

Thesis structure

Chapter one provides an introduction to the study, reviews previous approaches to
taxonomic issues within and among Abildgaardieae and its allies, and outlines the
relationships and taxonomic history of the study group. Aims and hypotheses to be

tested are stated along with how and why these changed over the course of the study.

Chapter two reviews the process of selection of molecular methods. Theoretical
considerations and selection of data sources are reviewed. Various molecular techniques

and methods are described and comparec and their phylogenetic value discussed.

The use and methodology of frnL.~trrnl- non-coding region of chloroplast DNA is
reviewed in chapter three. The methods end results of phylogenetic analyses for the

study group taxa are described and discussed.

Chapter four deals with the use of the I'TS region of the nuclear ribosomal DNA and
phylogenetic analyses of separate I'TS and combined [TS/rrnl—trnk data. The results are

discussed and compared with the previous studies.

Chapter five provides an overview and history of pollen morphology studies and
presents and discusses characters of pollen morphology in the study group and
phylogenetic analysis of such data. This chapter also deals with combined molecular
(ITS/trnl.~trnF) and morphological data using different approaches and analytical
methods, and compares the results of separate analysis and combined molecular

analysis. Comparison with previous stud es is the final part of this chapter.

The last chapter, six, provides an overview of the phylogenetic relationships.
implications and limitations of the present study. Future directions and priorities for

systematic studies of Abildgaardieae and Arthrostylideac are presented.
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Abstract

The need for a systematic study of the tribe Abildgaardieae became apparent
when the boundaries between Abildgaardicae and Arthrostylideae in a previous study
using morphological and physiological characters were unclear. Within
Abildgaardieac, some species belonging to separate genera overlap in morphological
and/or embryological characters (viz. Fimbristylis hispidula, Abildgaardia ovata,

Bulbostylis pilosa) and their recognition in separate genera has been questioned.

T'he focus of this study was to cstimate phylogeny for Abildgaardieae and
evaluate the circumscription of six genera (49 species) within Abildgaardieac and
Arthrostylideae. Parsimony and maxirmum likelihood analyses were conducted
separately on three different datasets (ITS (nuclear ribosomal), trul-F (plastid) DNA
sequence. and pollen morphological d.ita). The data sets were also combined and
analysed using the same techniques.

The results showed that the three data sets produced different phylogenies.
Separate data sets did not clearly resolve the relationships within Abildgaardicae or
between Abildgaardieae and Arthrostylideae. By combining the three datasets. much
higher resolution of the phylogenctic relationships was observed. ITS and 1rnl -F
provided different insights into the relationships within Abildgaardicac and between
the tribes disagreeing with the position of Arthrostylideae relative to Abildgaardicae
and with the monophyly of Abildgaardia. Pollen morphology provided uscful
taxonomic characters for the Abildgaardicae--Arthrostylideae complex but it did not
resolve the relationships further when analysed alone. When combined with ITS and

trnl.-F. pollen morphology further strengthened frnlL-F results.

One of the genera of Abildgaardicae, Bulbostylis, tormed a well-supported “basal’
clade distinct from related genera. Geaera (two sampled) of Arthrostylideac were
nested between Bulbostylis and the re naining genera (three sampled) of
Abildgaardicae. Within these genera of Abildgaardieae a highly resolved clade
composed of Fimbristylis, Crosslandia and Abildgaardia vaginata emerged
indicating the need to redetine the limits of these genera. The data do not support

recognition of the taxa within this last clade as distinct genera.

Crosslandia, Abildgaardia, and Fimbristylis formed a clade in all analyses. Total



evidence of molecular and pollen data indicate that Arthrostylideae are embedded in
Abildgaardicac and Bulbostylis is monophyletic. Fimbristylis is monophyletic only
with the inclusion of Crosslandia and 4. vaginata. The rest of Abildgaardia is
monophyletic and sister to this expanded Fimbristylis. Relationships within

Fimbristylis largely do not conform to infrageneric classification.
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