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INTRODUCTION

In for a sip - Nymphoides geminata

Photo: Richard Jobson
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Part 1: Introduction
Our Environment
The Science Program of the Royal Botanic Gardens and Domain Trust is:
•

Obligated first and foremost to the Trust through the relevant Acts and corporate
planning.

•

Partially funded by the State Government of NSW and its programs contribute to
that government’s policies and goals.

•

The oldest and one of the most highly respected scientific units in Australia.
(Science in Australia began at the Royal Botanic Garden and Domain Trust and
has always been a strong focus for the discovery, documentation and study of
Australian plants).

•

Recognised and valued internationally, nationally and within the State for its
science programs (with different programs relevant at different levels).

•

A critical component for the Trust is to remain one of the worlds leading botanic
gardens.

•

Accepted as a leading organisation in the conservation and management of plant
biodiversity in New South Wales, Australia and the region.

•

Part of a national and international collection of herbaria and botanic gardens
(and other organisations) contributing to the understanding, appreciation and
conservation of the flora of Australia and its neighbours.

Science and Conservation
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Vision for Science at the Royal Botanic Gardens and
Domain Trust
The Royal Botanic Gardens and Domain Trust will have exciting, innovative and
relevant scientific research programs. It will be recognised throughout New South
Wales, Australia and the world as making a major contribution to the discovery and
conservation of biodiversity. It will work with the horticultural industry and botanic
gardens in plant development and disease diagnosis. Research results and
biodiversity data will be communicated using the best available means. The Trust will
work in partnership with government agencies (state and federal), universities,
botanic gardens and herbaria (local and international) to achieve these aims.
All scientific programs will be widely recognised within New South Wales as
important and appropriate, with no reduction in the Gardens’ international reputation
for high quality, progressive science.

Objectives for Science at the Royal Botanic Gardens and
Domain Trust
•

To undertake original research on the plants of New South Wales and
neighbouring areas.

•

To effectively disseminate the results of research through publications, products
and services.

•

To play a leading role in the conservation of biodiversity in New South Wales and
neighbouring areas.

•

To be the primary source of plant diversity information in New South Wales.

•

To lead and contribute to the understanding and appreciation of plant diversity.

•

To assist in the sustainable management of the botanic gardens and the
horticultural industry.

•

To contribute to the development of State, national and international policies and
legislation.

Science and Conservation
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Priority-setting Criteria
All new programs and projects must be evaluated against the following criteria. Some
criteria are deliberately open to interpretation and should be used as a starting point
for discussion about a particular program/project. The geographical focus for any
program will include New South Wales as well as the rest of Australia and our
neighbouring regions (in a scientific, geographic or economic-political sense).
The program or project should:
1. Be consistent with the implicit and explicit directions and policies of the State
Government of New South Wales
2. Be of scientific merit: i.e. methodologically sound and scientific in approach.
The research should ‘change the way we do or think about things’
3. Contribute to a sense of wonder and excitement about plants, algae and fungi
and their biology
4. Be innovative and/or use the best available methodology
5. Result in better conservation and management of biodiversity
6. Provide a service or knowledge not readily available elsewhere (may be part
of a coordinated interagency program)
7. Make best use of our resources, including people, facilities, and preserved
and living collections
8. Contribute to, complement, or initiate other programs in the Trust
9. Effectively communicate outcomes to the appropriate audience
10. Raise or maintain the profile of the Trust
11. Preferably attract external funding or result in income to the Trust
12. If consistent with the above criteria, be targeted to meet the greatest needs of
the identified stakeholders.

Science Promotion
The Trust’s sciences program continued to receive excellent media coverage and
staff publicised their work in print, radio and television wherever the opportunities
arose.
Other publications and presentations for general audiences are included in the
detailed reports for each section.

Science and Conservation
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Teaching
The number of Honours and higher degree students supervised was 28 this year.
Apart from the involvement in the “Tree of Life” course at the University of New South
Wales, staff also delivered guest lectures at various universities, sometimes
presenting blocks of key lectures (e.g. Dr Cathy Offord and Dr Edward Liew at The
University of Sydney). A number of staff members have adjunct appointments at
several universities.

Honorary research associates and volunteers
The Honorary Research Associates continued to be major contributors to our
research program and their key research achievements are included within this
report within the Plant Diversity section.
Our volunteers continued to play an important role in the herbarium, particularly in
the mounting room program, where they painstakingly care for and mount the plant
specimens of the herbarium collections. The herbarium could not function without
their important contribution. Volunteer contributions in the library and various
scientific programs have also been enormously beneficial.

Science and Conservation Committee of the Trust
The external members of the committee are Professor Lesley Hughes, Chair
(Macquarie University); Emeritus Professor Andy Beattie (Macquarie University);
Professor Craig Moritz (Australian National University); Professor David Tissue
(University of Western Sydney) and Professor Roger Good (Australian National
University).

The committee met twice during 2012/13, and through the provision of general
advice and feedback, and the review of scientific projects and programs, the
committee continued to have a critical role in the management of the Science and
Conservation Program.

Science and Conservation
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PlantBank
The dust slowly begins to settle at the Australian
PlantBank (PlantBank) as it nears completion. Following
an exhausting 17 months of construction the facility is
starting to look like the 3D concepts produced by architects
BVN DH Architecture way back at the start of the project.
The eastern and western facades are effectively complete
as are the laboratories and office areas. The construction
team are now focussing on completing the meeting rooms,
public gallery, northern & southern facades and the
landscape.

From concept

Image: BVN DH Architecture

To fruition

Lichen garden concept

Photo: John Siemon

o

Image: 360 Landscape Architects
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In November 2012 the Royal
Botanic Gardens & Domain
Trust (RBG&DT) celebrated
the
completion
of
the
PlantBank
fundraising
campaign – an ambitious
$4.25m was required in
addition
to
the
NSW
Government contribution of
$15.537m.
Through the
support of the Ian Potter
Foundation,
HSBC,
TransGrid,
BHP
Billiton,
Foundation & Friends of the
Botanic
Gardens
and
numerous private Foundations
and individual donors the
entire $19.8m was raised
within two and a half years.
This target could not have
been raised without the
commitment and enthusiasm
of a large number of
individuals in the Science &
Conservation
and
Development Branches.
The
Australian
Botanic
Garden Natural Areas team
has recently planted the first
2,000 of the 25,000 plants to
green the muddy landscape.
These plants have all been
grown from seeds or cuttings
selected from the adjacent
critically
endangered
Cumberland Plain Woodland.
Soon to follow will be the
installation of the Lichen
Garden, an artistic landscape
feature composed of recycled
sandstone from the Royal
Botanic Gardens Sydney and
Sydney
Hospital.
The
sandstone
blocks
were
formerly statue plinths, gate
posts or garden edges that
have naturally degraded or
been damaged.
One day,
given enough time, we hope
this feature will be colonised
with lichens, mosses and
liverworts, possibly with a little
assistance from our scientists.
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With around two months of construction left and then hand
over to the RBG&DT there is still a great deal to be done
prior to get the PlantBank opening so our staff can use and
the public can visit. The carefully crafted interpretation will
soon be installed and the installation and commissioning of
new and existing scientific equipment will follow shortly
thereafter. We are particularly thrilled with the new
cryogenic store which will enable our team to extend our
storage and research environments down to a chilly minus
196oC.
Our team will need to carefully move our
100,000,000 seeds (around 5,300 species) from their old
home to the new seed vault within PlantBank.

Inside the new laboratories which will be on display from the public gallery
Photo: Jaime Plaza

Once operational our science team will be ready to
continue our plant conservation mission, all be it in rather
shiny new labs, hopefully inspiring the next generation of
plant conservation scientists. We look forward to opening
the Australian PlantBank, and welcoming the first visitors,
towards the end of 2013.

John Siemon – Project Manager
PlantBank
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PLANT DIVERSITY

As boys to wanton flies are we to the gods, they mock us for their sport (with apologies to Willian Shakespeare)
Leucadendron loranthifolium (Proteaceae) male inflorescence with visiting flies, western outskirts of Clanwilliam,
South Africa
Photo: Peter Weston

2012-2013
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Rutaceae – Flora of Australia
An important role of herbaria is to summarize current
knowledge of groups of plants into accounts for world,
national and state floras. These accounts provide
identification tools, descriptions and illustrations and are
often the only available resource that brings together the
dispersed scientific literature of a group. They are
invaluable for a wide range of researchers, land managers,
students, and those interested in the flora.
Volume 26 of the Flora of Australia (Australian Biological
Resources Study (ABRS) was published in May 2013. This
volume included three plant families: Meliaceae (13
genera, 44 spp.), Rutaceae (43 genera, 486 spp.) and
Zygophyllaceae (5 genera, 58 spp.). With more than 600
pages the volume is one of the largest yet published for
this series.
Rutaceae are a Southern Hemisphere family that are well
represented in Australia (43 genera, 24 endemic; 486 spp.,

Fig. 1 Flora of Australia Vol. 26, Front Cover (ABRS), reproduced with
permission from ABRS
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458 endemic) being found in a
diversity of habitats that
include coastal heath, semiarid woodland, tropical to
temperate rainforest, and
alpine heath and herbfields.
The written account for
Rutaceae in the Flora of
Australia was completed by
nine authors including two
Trust staff, Marco Duretto and
David
Mabberley.
Trust
botanical artists, Lesley Elkan
and
Catherine
Wardrop,
contributed
several
outstanding plates illustrating
species in various genera. For
Rutaceae, almost one half of
the taxa in the Flora belong to
the two largest genera,
Boronia and Zieria (Duretto et
al. 2013; Duretto 2013;
George et al. 2013; see
Publications).
Boronia is a large Australian
genus of c. 150 species
distributed in all states and
mainland territories. It is
particularly diverse in southwest Western Australia and
eastern Australia with minor
centres of diversity in the Top
End of the Northern Territory
and the Kimberley. The Flora
of Australia account (Duretto
et al. 2013) of Boronia is the
first full account of the genus
for more than 80 years. There
are six sections and the
complicated history of ABRS
funding has meant that the
sectional accounts are varied
in their authorship. The three
larger
sections
have
infrageneric
classifications
and in this volume the first
formal
infrageneric
classification was described
for section Cyanothamnus
(Duretto 2013). There is an
ongoing research program at
the Trust investigating the
infrageneric and species
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relationships of Boronia and
the related genus Boronella.

Boronia anemonifolia subsp. variabilis, Cape Tourville, Tasmania.
Photo: M. Duretto

Zieria is restricted to eastern
Australia (c. 60 spp.) and New
Caledonia (1 sp.). To date no
infrageneric classification has
been published for the genus
and the relationships of the
species
are
poorly
understood.
A
significant
number of species (>50%) are
narrow
endemics
and/or
threatened,
including
the
majority of the species that
have been described recently.
The Flora of Australia account
(George
et
al.
2013)
incorporated
a
significant
amount of research that had
been completed since a 2002
revision,
including
17
additional taxa (see George et
al. 2013 and references
therein). The relationships of
the species is part of an
ongoing
student
project
funded through ABRS.

(Left) Flora of Australia, Vol. 26, Fig. 24,
p. 152 (ABRS), drawn by Lesley Elkan,
reproduced with permission from ABRS.

Marco Duretto – Manager Plant Diversity
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Phylogeny of the restiid clade of Poales
The plant families of the restiid clade are close relatives of
the grasses, within the economically important major plant
group Poales. Three families, Restionaceae, Anarthriaceae
and Centrolepidaceae have generally been recognised. An
evolutionary tree or phylogeny of this group and in
particular the Australian species of Restionaceae has been
produced, based on DNA data from the chloroplast
genome.

centrolepid
plants
differ
greatly from the much larger
restiads, and their flowers
show remarkable differences
from floral types found in other
members of the Poales.
Restionaceae mostly have
separate male and female
plants but centrolepid flowers
are
bisexual.
A
paper
presenting these findings has
been
submitted
to
the
international botanical journal
‘Taxon’.

Staberoha banksii – Male inflorescence

The Restionaceae of South
Africa are only distantly
related to the Australian
genera and are classified in a
different
subfamily.
An
opportunity to see a variety of
African
species
gave
interesting comparisons of
their morphology and habitats.
Staberoha banksii, a South African species of Restionaceae with very different
male and female inflorescences (female inflorescence)

Photos: Barbara Briggs

Now that affinities are better known, it is clear that some of
the Australian genera currently recognised are
polyphyletic, encompassing several species that are not
closely related, or are paraphyletic, since other groups are
embedded within them. As a result, changes are needed to
produce a classification that accords with the evolutionary
relationships but in which the genera may also be
recognised by their morphological features. This will
involve enlarging the genera Leptocarpus and
Desmocladus by combining several genera.
The phylogeny also indicates that the Centrolepidaceae,
which has long been recognised as a distinct family, is
embedded in Restionaceae and best treated as a
subfamily of Restionaceae. In appearance the miniscule

Science and Conservation

Barbara G. Briggs – Honorary Research
Associate and Adam Marchant
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Telopea
The publishing of scientific names is ruled by the The
International Code of Nomenclature for algae, fungi, and
plants (ICN) that has been set in place for botanists, (and
phycologists and mycologists) by botanists. Once every
five years changes are discussed and voted on at the
International Botanical Congress. The last of these was
in Melbourne in 2011 and some decisions of far reaching
significance were made (not least being that Acacia
would remain with the Australian taxa, despite some
vigorous objections being mounted). Two of the more
significant changes concerned the valid publication of
names. The first was that a diagnosis could be in Latin or
English (not exclusively Latin) and the second was that
electronic publication of new names is permitted.

we are looking at ‘print on
demand’ options for those
who feel the need for a
printed version.
Perhaps
the
most
important
piece
of
information is that Telopea
continues
to
publish
without page charges and
to provide open access to
the journal.
The new format has not
been without its teething
problems, perhaps mostly
because of the age of the
hardware seated in front of
the computer screens.
with
the
However,
invaluable aid of our
referees, we are moving
towards less cumbersome
editorial processes and
more timely publication.

The flower of the sundew, Drosera capensis, a South African taxon newly
reported as naturalised in Royal National Park by Richard Jobson and Barry
Conn.
Photo: R. Jobson

It was this last decision that freed Telopea volume 14 of
the constraints and financial burdens of producing
hundreds of hardcopy volumes. In a whirlwind of
decisions we joined forces with the University of Sydney
to use their Open Journal System for the submission and
processing of manuscripts; typesetting, layout and
production continue to be in house and papers are
published immediately at the end of this process, on two
servers
(plantnet.rbgsyd.nsw.gov.au/Telopea
and
http://ojs-prod.library.usyd.edu.au/index.php/TEL)
with
the University of Sydney providing archival services. That
is papers are published electronically throughout the
year. People can register at the latter site for alerts of
new papers.
These changes brought with them a change in format;
Telopea is now A4 and relevant figures are produced in
colour (although some people do have to be reminded
that the use of red and green dots on maps is not going
to assist those who are colour blind). A limited number of
hard copies are produced for libraries (also in colour) and

Science and Conservation

Dr Elizabeth Brown – Botanist and
Scientific Editor Telopea

16

Evolution and Diversification of Australian
Utricularia
The genus Utricularia L. (Lentibulariaceae) contains
approximately 64 species that are found in Australia, 49
of which are endemic. These carnivorous plants occupy
nutrient deficient habitats ranging from coastal
heathlands to desert mound springs. Current studies are
supported by a research grant from the Australian
Biological Resources Study ($33,000 over three years),
and investigates both inter- and intra-species
relationships, focusing on species complexes with wide
distribution, and which exhibit high levels of
morphological variability. Recent fieldwork across
Australia enabled collection of some of the rarer species
for inclusion in the robust phylogeny of the genus, that
will contribute to a revision of the Australian species.

Australia, Wilcannia in
New South Wales, and up
to Chillagoe in North
Queensland.

Several new taxa were also discovered while exploring
remote locations across Queensland and New South
Wales. These not only included members of Utricularia,
but also a Isotoma (Campanulaceae), and a Mimulus
(Phrymaceae), with investigations of their taxonomic
status currently underway.
‘Utricularia dichotoma’ from
discharge springs of Far
West Qld (top); Arid regions
of SA, NSW, Qld (below).

New Utricularia taxa U. sp. ‘Mt Tozer’, U. sp. ‘Cooktown’
(top); rare Qld species U. albiflora, U. terrae-reginae
(below).

Molecular studies and analyses of morphological
variation of the widespread and highly variable ‘U.
dichotoma’ complex revealed that it contains four
previously recognised species, and several unrecognised
taxa. Two of the unrecognised taxa are endemic to
wetlands associated with mound springs scattered
across the Great Artesian Basin from Lake Eyre in South

Science and Conservation

New taxa: Isotoma sp. ‘Wee
Waa’, North West Plains,
NSW (top); Mimulus sp.
‘Dunbar’, Carpentaria, Qld
(below).
Photos: R. Jobson, W. Cherry & J.
Plaza.

Dr Richard W. Jobson – Research
Scientist.
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Marine Algae
Alan Millar, Principal Research Scientist and Phycologist,
and Dr Yola Metti, Australian Biological Resources Study
(ABRS) post doctoral fellow, have completed the first year
of a three year research grant from the ABRS on the red
algal Laurencia complex genera of Australia. Collecting
expeditions to the type localities of several species
discovered in the 1940-50s in South Australia and
Queensland were undertaken. Localities such as Waterloo
Bay at Elliston on the Eyre Peninsula, Aldinga Marine Park
in the Adelaide environs, and Robe on the Korong were
visited. In Queensland, the collecting sites of Professor
Cribb (University of Queensland) who visited in the 1940s,
including Ball Bay near Mackay, Redcliff in Moreton Bay
and Caloundra were also sampled. Matching freshly
collected samples with Type specimens held in the
Brisbane Herbarium, then using molecular sequences (of
the rbcL and Cox1 genes) of these fresh samples, will
allow them to properly define the relationships between all
these species.

Alan
Millar
is
also
collaborating
with
Simon
Dworjanyn, (Research and
Development at the National
Marine
Science
Centre,
Southern Cross University) at
Coffs Harbour on improving
seaweed
culture
and
postharvest
utilisation
in
South-East Asia. He received
collections from Sulawesi that
he is identifying in order to get
a good impression of the
algae he will encounter when
in the field. This will help with
teaching seaweed farmers in
Indonesia and the Philippines
about
the
taxonomy,
identification and biodiversity
of their cultured seaweeds.

Dr Alan Millar – Principal Research
Scientist and Dr Yola Metti – ABRS PostDoctoral Research Fellow

Alan Millar at the Elliston collecting site, Eyre Peninsula

Science and Conservation
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Research on ferns and gymnosperms
Patterns of fern diversity and endemism in Australia
Together with collaborators from the Centre for Australian
National Biodiversity Research and the University of
California, Berkeley, patterns of fern diversity and
endemism have been examined across the entire
continent of Australia. To do this standard taxon-based
metrics (counts) as well as phylogenetic indices have been
used.

Australia 15 years ago has
provided
a
standardized
taxonomy across all states.
The
Australia's
Virtual
Herbarium (AVH) project has
mobilized collection data from
all the herbaria in the country
andas a result, distributional
data
of
all
Australian
specimens
have
been
digitized and are available for
analysis. After error checking
and updating the taxonomy,
the
distributional
data
consisted of over 60,000
records.

Filmy fern in Queensland rainforest

At
the
same
time,
I
constructed a phylogeny of
three molecular markers for all
89 Australian fern genera.
Downloaded sequences were
used from the online data
repository Genbank as well as
generating new sequences in
the molecular laboratory.

Cycad stem ferns in Queensland rainforest

Ferns have a wide range of habitat preferences and are
widely distributed, and because of this are an ideal group
for understanding how diversity and endemism are
distributed. Most of our knowledge of fern distributions
derives from transects, and overall there are few synthetic
studies over large regions.
Australia is an ideal study area because the continent
encompasses a broad range of habitat types allowing an
understanding of the relationship between diversity and
endemism in various environments. In addition, the
completed floristic treatment of the ferns in the Flora of
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Preliminary results of this
research were presented in
late 2012 at Chicago Botanic
Garden,
French
National
Institute
for
Agricultural
Research, Bordeaux (INRA),
and University Paris-Sud,
Orsay. In July 2013, I will be
giving a presentation on the
final results at the Botanical
Society of America meeting.
This work is currently being
prepared for publication.
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Phylogenetic diversity and endemism in Australian
conifers
In mid-2012, University of California, Berkeley student
Annasophie Lee, spent three months working with me as
part of her honors project. During this time Annasophie
worked in the molecular lab extracting DNA and
conducting PCRs of Australian conifers, and generated a
preliminary phylogeny. She also used the AVH to obtain
the conifer distribution data. Annasophie is currently
writing up her honors thesis on “Phylogenetic diversity and
endemism in Australian conifers”, and will also be
presenting her findings at the Botanical Society of America
meeting.

Gleichenia - Jarvis Bay

All photos: Nathalie Nagalingum

Dr Nathalie Nagalingum – Research
Scientist
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Radulaceae
The Radula are a genus of liverworts found throughout
wetter parts of Australia. The Australian Biological
Resource Study (ABRS) funded a project on this genus
which has been completed. Three species complexes and
one subgenus have been investigated using a combination
of molecular and morphological data, being the R.
buccinifera, R. parvitexta and R. loriana complexes and
subg. Odontoradula. As a result 11 new species are
recognised, 4 species are reinstated from synonymy, two
newly recorded for Australia, and three excluded from the
Australian flora altogether (other name changes involve
previous synonyms). The treatment of the R. buccinifera
complex has been submitted for publication. The
treatment of the R. parvitexta and R. ventricosa complexes
is almost ready for submission, and the revision of subg.
Odontoradula is in preparation.

 monograph, including the 10
species
whose
circumscription is uncontroversial
and are not included in one
of the above revisions;
 multi-access key in DELTA,
to go online;
 analysis of mode and tempo
of morphological evolution
within the genus. The
analysis for this paper is
done, and the paper is
partially written; and
 biogeographic analysis –
this is being led by
collaborators overseas.
In total 40 species, 38 of
which occur in Australia, plus
an unknown number (but at
least 5) of entities within the
R. reflexa aggregate, will be
treated for this project. The
Australian Radula flora will
settle at c. 43 species, up on
the 31 previously listed. This
increase is primarily driven by
the recognition of species
endemic
to
Australia,
particularly the Wet Tropics
Bioregion, and/or coastal New
South Wales.

Radula loriana Castle from the Wet Tropics Bioregion of Queensland. Until
recently this was considered a synonym of the widespread, variable species R.
ventricosa Steph. Radula loriana is a common epiphyte on tree trunks or
lithophyte on granite boulders in lowland to montane forest. It also occurs in
Papua New Guinea, from where the type was collected.
Image: Matt Renner

Two of the new species are known from single locations,
one collected during this study. One new species within
subg. Odontoradula is genuinely cryptic. 26 species
treatments are more or less completed to date
(descriptions, illustrations – line drawings and photographs
– specimens examined and curated).
Still to complete are the:
 treatment of the R. reflexa complex containing
somewhere between 7 and 15 entities in Australasia and
Oceania, at least one is new and one requires
recognition at species level. One species in this complex
needs to be excluded from Australia;
 treatment of the R. lingulata complex, containing four
entities in Australasia and Oceania, one of them new;
Dr Matt Renner – ABRS Postdoctoral
Fellow
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Molecular systematics of the subtribe
Hakeinae (Proteaceae tribe Embothrieae)
Peter Weston has been collaborating for several years with
Austin Mast (Florida, U.S.A) on a project, funded by the US
National Science Foundation, to reconstruct phylogenetic
relationships between genera of Proteaceae subfamily
Grevilleoideae and between species in selected genera.
The largest genus in the Grevilleoideae, and third largest
in the Australian flora, is Grevillea, with over 350 species.
Together with Hakea (149 species) and the small genera
Finschia (3 species), Buckinghamia (2 species) and
Opisthiolepis (1 species), it makes up the subtribe
Hakeinae of the tribe Embothrieae. This group is
particularly interesting because of its high taxonomic and
morphological diversity, its presence in most of Australia’s
terrestrial environments from the arid centre to the alpine
zone and its presence on other Gondwanic continental
fragments such as Sulawesi, New Guinea and New
Caledonia. Uneven patterns of diversification within the
Hakeinae are also striking – the rainforest genera
Opisthiolepis and Buckinghamia, which branch off, one
after the other, at the base of the Hakeinae, are tiny
compared to the massive, largely sclerophyllous radiation
of the remaining three genera.

Hakeinae was reconstructed
by analysing an alignment of
DNA sequences for four
chloroplast loci and one
nuclear gene.

Many species of Grevillea are adapted for
pollination by honeyeaters. Here a noisy
miner visits a cultivated plant of Grevillea
petrophiloides seeking nectar at the
Australian Botanic Garden, Mt Annan.

The tree produced from the
full data set strongly supports
the monophyly of many
putative taxa, including the
Hakeinae itself, Hakea, and
the positions of Opisthiolepis
and
Buckinghamia
as
successive sister groups to
the rest of the Hakeinae.
However, Hakea and Finschia
are deeply nested within
Grevillea, rendering the latter
paraphyletic and necessitating
consideration of taxonomic
change.

Most species of Hakea, including Hakea strumosa, shown here, produce a
woody fruit, which opens after fire. This is an adaptation that protects the seeds
from fire and “plants” them on a fertile ash-bed well after the fire has passed.

Mast, Weston and colleagues have already published a
phylogenetic analysis of 55 species of Hakea (see last
year’s publication list), including members of all of the
infrageneric taxa informally recognized in the Flora of
Australia. Mast and Weston have now extended their
sampling to include a further 93 species of Grevillea, with
the help of RBG&DT Grevillea specialists Peter Olde
(Honorary Research Associate) and Bob Makinson
(Conservation Botanist). One representative of each of the
other seven genera of tribe Embothrieae has also been
sampled as outgroups. The phylogeny of the subtribe
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Leathery, follicular fruits of Grevillea
endlicheriana, sister species to the rest of
the Grevillea-Hakea-Finschia clade. A
leathery fruit wall was inferred to be
ancestral in the subtribe Hakeinae.

Weston and his colleagues
had expected that at least
some of the small number of
Grevillea and Finschia species
that are restricted to closed
forest habitats would cluster at
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the base of the Grevillea-Hakea-Finschia clade but
surprisingly, these were all found to be nested deeply
within predominantly sclerophyllous clades. Perhaps the
most surprising result was the phylogenetic position of G.
endlicheriana, a rather non-descript shrub from dry
sclerophyll forests of south-western Australia, which was
strongly resolved as the sister of the rest of the GrevilleaHakea-Finschia clade. These results suggest that the
Hakeinae originated in rainforest habitats, and then
diversified into fire-prone sclerophyllous communities but
that several lineages secondarily recolonised rainforests.
While some fire-adapted clades diversified spectacularly,
others, most notably G. endlicheriana, did not, suggesting
that sclerophylly, by itself, was not a key innovation.

consistent with what we know
about the timing of the
evolution and diversification of
honeyeaters.
Secondary
reversals to insect pollination
have occurred at least eleven
times, a pattern that is rare
amongst bird-pollinated plant
groups.

Inflorescence of Grevillea endlicheriana, which was inferred from floral
morphology to be insect-pollinated.

Photos: Peter Weston

A combination of traits was used to infer whether species
are pollinated by insects or birds. When inferred pollinators
were mapped on the tree the Hakeinae were unequivocally
resolved as ancestrally insect-pollinated. Pollination by
birds has evolved independently at least six times in the
Hakeinae over the past 25 million years, which is

Dr Peter H. Weston – Senior Principal
Research Scientist
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Relationships and generic concepts in
Xanthostemoneae (Myrtacae)
The family Myrtaceae is divided into two subfamilies and the
largest of these, Myrtoideae, is divided into 15 tribes.
Xanthostemoneae is a tribe of three genera. The largest is
Xanthostemon with around 40 species that occur in New
Guinea, the Solomon islands, Indonesia, the Philippines,
Australia and New Caledonia. The other two genera,
Pleurocalyptus, with two species, and the monotypic
Purpureostemon, are endemic to New Caledonia. Most
species of Xanthostemon occur in Australia and New
Caledonia with around 16 species each. One of the
characteristics of this tribe is the fruit, which is usually a
rounded capsule that is strongly exserted, unlike most other
capsular Myrtaceae. The species of Xanthostemon can be
divided into four separate groups based on placentation (the
position of the ovules). The New Caledonian species are
members of only one of these groups but Australian species
are found in all four.

months.
The
project
is
continuing at the Royal Botanic
Gardens and Domain Trust (the
Trust). The aim of the project is
to use DNA sequence data to
reassess
revolutionary
relationships.

Partly dissected capsule of the Australian
species Xanthostemon umbrosus showing
the excerted fruits and the obliquely angled
placentas.
Photo P. Wilson

Xanthostemon macrophyllus, a bullate-leaved species from New Caledonia
Photo P. Wilson

The placenta in Xanthostemon is usually rod-like and
projecting into the loculus of the ovary with the ovules
arranged in a ring or arc from the apex, depending on the
angle. In the most common type, the placenta is at right
angles to the central axis of the ovary. In two of the three
other types, the placenta is oblique to almost erect; in the
fourth group, the placenta appears to be absent. Some other
features correlate with some of these placenta variations:
leaf arrangement, petal shape and colour and presence of
winged seeds.
Peter Wilson has been involved in a cooperative research
project on this group of genera with Adrien Wulff (Institut
Agronomique néo-Calédonien and University of New
Caledonia) which involved a coursework Masters student,
Olivier Laporte-Daube, who worked on the project for six
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Generic
concepts
and
morphological
character
evolution will be tested via
analysis of the molecular data.
Questions that will be addressed
are:
1. Are the groups of species
defined by placenta angle and
other features worthy of generic
rank?
2. Is generic rank supported for
Purpureostemon?
3. Is Pleurocalyptus merely a
calyptrate member of a group of
bullate-leaved
species
of
Xanthostemon, as suggested by
morphology?

Dr Peter Wilson – Principal Research
Scientist
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Carex (family Cyperaceae) – classification
and phylogeny
The sedge genus Carex (tribe Cariceae) has about 2,100
species, one of the four biggest flowering plant genera
worldwide, and the largest plant genus in temperate
regions. Species play major ecological roles in many
habitats, both as natives and as weeds. Research
indicates that the generic limits should be broadened to
include all genera currently in tribe Cariceae including
Uncinia.

The five-year project will result
in:


A phylogenetic framework for Carex. Our
primary goal is to develop
a species-level phylogeny
for Carex and identify
major lineages that we can
use as a framework in
revising
the
sectional
classification. Five field
trips are planned to
increase the sampling
from about 900 species to
about 1,360 species in a
hierarchical sampling of 310 genes, including two
DNA barcoding regions
already sequenced for
hundreds of individuals in
this group, to provide a
globally useful genetic
resource.



A
revised
sectional
classification of Carex. A
robust phylogeny of the
genus is only half of the
sectional revision; the
other half is identifying
lineages and assigning
valid names to them.
Morphological and DNA
data will be used to create
a phylogenetically-based
infrageneric classification
of Carex that is predictive,
practical, and robust. This
will be the framework for
future revisionary, evolutionary and ecological
studies.



A database of traits to
test
diversification
patterns and as the
basis
for
predictive
classification
and
monography.

Revisions of such major global taxa provide information
essential to species and habitat conservation, ecological
restoration, and understanding of biodiversity. With this in
mind the International Cariceae Working Group got
together in 2011 to compile, vet, and disseminate online
information about the many species of Carex. These
included information with respect to their taxonomy,
images, ecology and biogeography, and identification
keys.
The Cariceae group’s first workshop was in September
2011 at the Field Museum in Chicago, funded by the
Biodiversity Synthesis Center of the Encyclopedia of Life
(http://eol.org). Karen Wilson took part in this workshop,
with 30 botanists and computer scientists from Europe,
Asia, New Zealand and North America – pictured below in
front of Sue, the Field Museum’s prized Tyrannosaurus rex
skeleton.
(see http://systematics.mortonarb.org/carex/index.php/BioSynC_2011 for names
of those pictured).

This year, a US National Science Foundation grant to
revise Carex sens. lat. has been awarded to Dr Andrew
Hipp (Morton Arboretum, USA), Dr Eric Roalson
(Washington State University, USA) and Dr Marcia
Waterway (McGill University, Canada), with 14 other
members of the Cariceae Working Group from ten
countries as collaborators.
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Australian alpine and subalpine regions are home to over 20 species of Carex
sens. lat. (view from Charlotte Pass to Mt Kosciuszko pictured).
Photo: Karen Wilson



A virtual research environment for the Cyperaceae
community.



Increased taxonomic capacity: which will help in
training the next generation of systematists, increasing
taxonomic readiness in pre-college and undergraduate
students.

Karen L. Wilson AM – Senior Research
Scientist
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Lamiaceae & Loganiaceae
Lamiaceae: The past year has been the first of a 3-year
project funded by the Australian Biological Resources
Study (ABRS), which is led by Trevor Wilson collaborating
with Barry Conn and Murray Henwood (The University of
Sydney). This project is the first rigorous, comprehensive
revision of the subfamily Prostantheroideae (Lamiaceae).
The year began with the publication of the molecular
phylogeny of Prostanthera in Australian Systematic Botany
journal, as well as the reduction of the genus Wrixonia to
Prostanthera. Collections for DNA analysis of
the
subfamily Prostantheroides were obtained Western
Australia and analysis of these data has been undertaken
for the development of a molecular phylogeny of the this
endemic Australian subfamily. Fertile collections of a wide
sample of Prostantheroideae will be used for next years'
investigation of floral evolution using the phylogeny of
Prostantheroideae.

research now establishes that
Logania is an endemic genus
of Australia.

Prostanthera prostantheroides (above)
flowers (below) flowers visited by a bee fly
(Bombylidae).

Drs Matt Renner (left) and Trevor Wilson (right) next to Prostanthera
prostantheroides (formerly Wrixonia) at Geeraning Nature Reserve, Western
Australia.

Loganiaceae: Kerry Gibbons (PhD student, University of
Sydney), together with her supervisors, Drs Barry Conn
and Murray Henwood (The University of Sydney)
investigated the phylogeny of the tribe Loganieae
(Loganiaceae). A molecular phylogeny confirmed that the
previous reduction of Labordia (restricted to Hawaii, USA)
to the wide-spread genus Geniostoma was correct. It also
resulted in the establishment of the new genus
Adelphacme, endemic to Western Australia. Charles
Foster (BSc. Hons. student, University of Sydney) studied
the phylogeny of Logania using molecular data, resulting in
a joint paper with Barry Conn, on the status of Logania
imbricata from New Caledonia. They concluded that this
species was a member of the genus Geniostoma. Their
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All photos: Trevor Wilson

Dr Trevor Wilson – ABRS Post Doctoral
Fellow and Dr Barry Conn – Principal
Research Scientist
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Papua New Guinea
Barry Conn continued his long-term collaborative project
on the trees of Papua New Guinea with Kipiro Damas
(Papua New Guinea National Herbarium, Lae). With the
generous funding from Mundango Abroad and the
African–Caribbean–Pacific Secretariat of the European
Union (FORENET), tree species were documented from
the lowland and montane forests of the Kiunga–Tabubil
region in the Western Province, and from Kamiali and
Oomsis (Morobe Province). Based on these studies,
Saurauia rufescens was described as a new species in the
family Actinidiaceae.

Lesson in fern reproduction with local village guide and his children in Teptep,
Medang province Papua New Guinea
Photo: Shelley James (Bernice P. Bishop Museum, Honolulu, Hawai’i (U.S.A)
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Molecular Laboratory
The Molecular Laboratory is a critical resource located in
the National Herbarium of NSW. It is utilised by
researchers in Plant Diversity and Evolutionary Ecology.
Molecular techniques are taught to new students and staff.
Laboratory Safety: Chemicals and materials stored in the
Science and Conservation chemical storeroom are under
review. In some cases techniques have changed so that
less toxic chemicals are now used or the technology has
been superceded. Several pails of solid waste and drums
of liquid waste have been safely disposed of via a

contracted company.
New Techniques - RNA: Protocols for studying RNA were
explored and developed. The plant tissue chosen was
found to be critical to success; rapidly growing tissue was
the best source of RNA. In addition the correct
preservation of plant tissue prior to extraction is important if
immediate extraction is unavailable. Several commercial
kits were trialled for quality and quantity of yield. The
Biodiversity adaptation across an environmental gradient
project utilised these techniques. Seeds from Isopogon
anemonifolius and Petrophile pulchella (Proteaceae) were
collected from four populations in the Sydney sandstone
region, each population representing a specific rainfall and
altitude regime. Seed were extracted from eight mother
plants for each species from each population and
germinated at 20 degrees Celsius. Seed collected from
one population of Petrophile canescens were also
germinated. RNA was extracted from 25 seedlings (two
cotyledon stage) for each population for both species and
also the one P. canescens population. RNA from each
population was pooled and samples sent for gene function
analysis for RNA-seq on the Illumina Hiseq 2000. Nine
libraries were multiplexed in one lane and over 26 Gbp of
data were obtained. Data analysis is currently underway.
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New Equipment – Qubit
fluorometer: The Biodiversity
adaptation project and another
project studying rainforest
species required accurate
readings of DNA and RNA. No
commercial
companies
offered a service for these
precise measurements. The
existing spectrophotometer in
the laboratory was unable to
provide the same sensitivity
as
measurement
using
fluorometry. Purchase of the
Qubit fluorometer (pictured)
has provided an accurate
means for quantification of
DNA and RNA, which is
essential for genomics work.
The
costs
of
incorrect
concentrations are significant,
for
example,
the
next
generation sequencing (NGS)
process as currently 24 to 48
samples can be loaded and
run in a lane for NGS, where
each lane costs nearly $4000.
The Qubit instrument has no
ongoing cost to run; the
consumable cost is about
$0.94 per sample.
Scientific
Volunteers:
Laboratory volunteer Gaye
Wingett continued curation of
plant tissues stored in the
freezers this year. After
barcoding, envelopes are
scanned to reduce the time
envelopes are at room
temperature. The databasing
information is keyed in from
the image files. Aurelia
Webster-Hawes and Brendan
Molloy
assisted
Hannah
McPherson and Marlien van
der Merwe for 1 day per week.
Personnel: Dr Adam Marchant
resigned from the Royal
Botanic Gardens and Domain
Trust (the Trust). He was
involved with the Molecular
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Laboratory for nearly 18 years.
New Research Projects
Many of the projects underway in the Molecular Laboratory
are reported in more detail elsewhere in this volume.
Two new ABRS Post Doctoral Fellows commenced
molecular work: Trevor Wilson commenced Post Doctoral
studies on systematics of the Prostantheroideae
(Lamiaceae); and Yola Metti on phylogeny of the
Laurencia complex (Rhodophyta, Rhodomelaceae).
Marco Duretto and Margaret Heslewood commenced
molecular research on Rutaceae focusing on Boronia
sensu lato and the Phebalium Group of genera.

integrifolia (from Papua New
Guinea).
Oliver
is
cosupervised by Barry Conn and
Murray Henwood (USYD).
Charles Foster undertook
molecular training in the
Laboratory in order to study
Logania towards an Honours
degree at USYD. He is
supervised by Barry Conn and
Murray Henwood (USYD) and
Simon Ho (USYD).

Peter Wilson and Margaret Heslewood continued
molecular research within the Myrtaceae, clarifying generic
relationships
within
the
Leptospermeae
and
Chamelaucieae which will lead to the recognition of several
new genera, and new projects investigating several
relationships within the tribe Myrteae. Molecular research
also commenced on the Haloragis exalata group
(Haloragaceae), clarifying the species status of a disjunct
population at Geehi.
Student supervision is an important role of the Royal
Botanic Gardens and Domain Trust (the Trust), and this
year several new students started with us.Susan
Rutherford commenced a PhD investigating speciation
mechanisms in a group of closely related eucalypts called
the green ashes. The project title is “Adaptive variation vs
vicariance: what drives speciation in eucalypts?” Susan will
be utilising Diversity Arrays Technology (DArT, a recently
developed technique that sequences across the genome).
A phylogeny will be constructed initially from recognised
species in the group; then focusing on only a few species
for a population study. From that part of the project,
molecular data will be used in combination with
distributional, environmental, morphological and ecological
data to study speciation and adaptation of each taxa
across an altitudinal gradient in the Sydney region, from
the coast to the upper Blue Mountains. Both high quality
and quantity (50-100 ng/uL) of DNA is required for DArT
analysis. Susan’s PhD supervisors are Maurizio Rossetto
and Peter Wilson and Stephen Bonser from University of
New South Wales.
Oliver Paul commenced a Master of Science at the
University of Sydney (USYD). Oliver is from the Papua
New Guinea National Herbarium, Papua New Guinea
Forest Research Institute, Lae, Papua New Guinea is
undertaking a study of the systematics of Polyosma
(Escalloniaceae) in Australia and Papua New Guinea
using variable nucleotide sequences so that he can
reconcile genetic variation with morphological variation.
He will also evaluate the genetic and morphological
diversity within the geographically wide-ranging species
Polyosma cunninghamii (in eastern Australia) and P.
Science and Conservation

Carolyn Connelly – Molecular Laboratory
Coordinator
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PlantNET
PlantNet (http://plantnet.rbgsyd.nsw.gov.au/) is our science
website. The central component of it is the Flora Online
with information and descriptions of every native plant (and
many weeds species) in New South Wales. The updating
of names and the status of species rarity is an enormous
task and has continued throughout this year.
The progress with PlantNET of updating genera in to the
current families as set out by APG 12, (Angiosperm
Phylogeny Group 12) is ongoing with Plantaginaceae and
Scophulariaceae now complete.

of the website that do not work
or update us with extra
information that has come
from seeing and collecting
species in the field.
Tracking weed species is an
important focus and we

With the aid of volunteers we have been able to add many
additional digital images of the plant specimens from our
herbarium collection of the species that occur within New
South Wales. Feedback has encouraged us to add many
good quality colour photos and line drawings to the
species pages.

Viola banksii (above); Viola Silicestris
(below)
Artist: C Wardrop

Helosciadium nodiflorum flower head - the latest weed recorded in NSW on
the North Coast
Photo: John Hosking

Answering the public queries and problems with PlantNET
is a rewarding process and we always look forward to
hearing from our web users. They often point out the parts
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engage with botanists from
other organisations and the
general public to collect
specimens for new records for
New South Wales.
These
records are quickly added to
PlantNET in order to let the
public know what introduced
species are in the State, and
to comment and discuss their
weed potential.
Louisa Murray – Flora Botanist
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Botanical Information Service (BIS)
The Botanical Information Service (BIS) provides plant
identifications and botanical information free of charge to
members of the general public; and to government
departments and ecological consultancies for a fee.
Botanical advice includes information about plants
poisonous to people or their pets, forensic examination of
botanical material in animal remains and potential
allergens as the seasons change. Over 2000 enquiries
were answered last year (over the counter, phone, email
and mail).

the
weeds
Drimopsis
maculata, and Panicum sp.
(African species?) (weeds).

Law enforcment activities this year included assisting
members of the Sex Crimes Squad at the scenes of
alleged assaults with botanical identifications as well as
reports on that field work, ongoing advice to the Counter
Terrorism Unit, identification of botanical material from the
scenes of several murders as well as Cannabis
identification.

B. Wiecek and A. Orme post rain
collecting in South Western plains of
New South Wales

Stackhousia viminea

BIS staff members Barbara Wiecek and Andrew Orme
added about 250 specimens to the herbarium collection as
a result of field work in the Lachlan Valley State
Conservation Area where they explored a number of
vegetation types, from old man saltbush to mallee, cypress
pine and chenopod shrubland, grassland, river red gum
forest and black box woodland. Andrew Orme assisted
with the collection and identification of mallee eucalypts on
the coast and tablelands of NSW for our Evolutionary
Ecology section. Field work hones our identification skills
as live plants in the field can differ significantly in
appearance to the pressed and dried material received at
the counter.
BIS staff retained over 400 specimens for the herbarium
collection including 150 of rare or regional significance.
New records for the state include the natives Dianella
brevicaulis, and Lygodium flexuosum, Scoparia dulcis, and
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Barbara Wiecek in black box open
woodland, South Western plains of
New South Wales

All photos: Marianne F Portners

Barbara Wiecek – Botanical Information
Officer and Technical Officers Andrew
Orme and Seanna McCune
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Data Management and
NSW Collections Database
Data Management
NSW Collections Database
Providing access to data associated with our collections is
a priority as there has been continued demand for this data
both nationally and internationally. One of these projects,
Australia’s Virtual Herbarium (AVH), delivered through The
Atlas of Living Australia (ALA) (http://avh.ala.org.au/) is an
online resource that provides integrated access to
collections information from all Australian herbaria. The
AVH continued to receive regular updates of our herbarium
specimen records. Similarly we have started to supply our
seed bank collection data to the Australian Seed Bank
Project
(http://www.seedpartnership.org.au/initiatives/australiansee
dbank). When launched, it will provide web access to
collection data for all Australian seed bank collections.
Another important international project is the Global Plants
Initiative (http://plants.jstor.org/) through which plant type
specimens are imaged and made available on-line.

Streamlining Record
Management
Gary Chapple also attended
the the 10th Australasian
EMu
User
Conference
hosted by Museum Victoria,
11-12 September 2012.
EMu, short for Electronic
Museum
management
system, is used to record
and manage both the
herbarium
and
living
(garden) collections. A wide
range of topics, including
web delivery of collections
information,
archives
management, oral histories,
new implementations and
new developments were
discussed.
The
Plant
Information
Group, comprised of staff
responsible for collections
record work in the herbarium
and across all garden sites,
met quarterly throughout the
year to discuss progress in
particular areas, raise issues
and
report
technical
problems requiring attention.

During the year, Gary Chapple and Wayne Cherry
attended the annual general meeting of the Herbarium
Information Systems Committee (HISCOM) in Canberra,
12-13 November 2012. Participants in HISCOM include
information technology representatives from each of the
Australian Commonwealth, State and Territory herbaria
and representatives from New Zealand herbaria. They deal
with the development and application of new technologies
to herbarium management, botanical research and
information delivery. Discussions focused on the ongoing
management of AVH.
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A collaborative project with
staff from the Royal Botanic
Garden, Sydney nursery
was
commenced
to
automate the upload of
nursery and garden stock
control data, generated via a
barcode system, to our
collections
management
system. The initial stages of
this project have been spent
learning the system, fixing
known bugs and adding
missing functionality. When
completed, this project will
streamline
record
management for nursery
and garden staff.
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Viola betonicifolia subsp. Novaguineensis
Illustration: Catherine Wardrop

PlantNET
No new features were added to PlantNET this year, though
minor bug fixes have been put in place as they have been
notified. It remains a popular service averaging about 950
unique visits each day.

Gary Chapple – Plant Information
Network Officer and Wayne Cherry –
Technical Officer PlantNet
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EVOLUTIONARY
ECOLOGY

View from Mount Seldom Seen, Victoria

2012-2013

Photo: Susan Rutherford
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Bicentenary Rainforest project:

Evolutionary ecology of the Australian
Rainforest
A multispecies landscape-level study of population
dynamics among diverse functional groups can reveal
contrasting responses
to
environmental
change.
Chloroplast DNA provides useful information to investigate
phylogeographic patterns across plants, particularly when
traditional approaches cannot always identify sufficient
levels of variation for interpretation.
Next generation sequencing has the potential to provide
new opportunities for plant phylogeographic studies by
providing high quantity and quality data at low cost. We
developed a simple bioinformatic method of extracting
whole chloroplast DNA and identifying variable sites that
provide information to investigate how plants have
responded to environmental change in the past
(McPherson et al. 2013). We completed a pilot study in
which we applied our method to thirteen Australian
rainforest species (Figure 1). Samples were collected from
two regions representing northern and southern NSW.
Most species tested (with the exception of two low-diversity
trees) displayed considerably greater diversity in the
northern region than in the southern Sydney region (76.3%
vs. 23.7% average diversity respectively). This confirms
the Nightcap / Border Ranges rainforests as important
long-term refugial areas, even for species found in cooler
rainforest types. Our findings suggest that southern
rainforests have been less stable and have endured
periods when their distribution has been reduced followed
by recurrent re-colonisation from the north.
This pilot study demonstrated that it is possible to
considerably reduce costs of sequencing, and its success
encouraged us to expand our studies. Further collections
were made from over 100 Australian rainforest tree
species from five regions representing the eastern
distribution of Australian rainforests. DNA was extracted

from 84 species (representing
64 genera and 36 families),
and prepared for whole
genome
sequencing
was
conducted at the Ramaciotti
Sequencing Centre (UNSW)
and was financially supported
by Bioplatforms Australia Ltd.
Bio-informatic
analyses
aimed
at
studying
the
evolutionary ecology of the
Australian
rainforest
are
currently
underway.
A
combination of genetic and
functional trait data of multiple
species will enable a critical
understanding of what are the
major factors impacting on the
distribution and assemblage of
Australian rainforest trees,
and recognise differences in
susceptibility to threats and
change occurring now and
into the future.

Hannah McPherson & Marlien van der
Merwe – Post Doctoral Fellows

A summary of the
whole choloroplast DNA
variation results of nine
rainforest species
obtained from whole
genome shotgun
sequencing. The
number of variable
SNPs within a
population is indicated
by the numbers in red
circles while between
region SNP variation is
indicated in the yellow
boxes (McPherson et
al. in prep).
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Biodiversity Adaptation Transect Sydney
July 2012 saw the start of the second year of the
collaborative ARC funded project investigating how floristic
diversity changes across an environmental gradient in the
Sydney region. The study area is between the coast and
the Capertee valley, west of the Great Dividing Range.
In this project we are using a landscape-level approach to
investigate taxonomic, functional and genetic turn-over
along a natural environmental gradient. The project can
roughly be divided into three parts all aiming at improving
our knowledge of how and why diversity changes across
natural gradients.
Part one is a plot-based study along a transect traversing
the sandstone soils of the Sydney region, and exploring
species turnover across altitudinal and rainfall gradients.
This part of the project is now near completion. Specimen
collection and identification, and abundance estimates were
obtained for 27, 50 x 50 meter plots. In total, 332 woody
species were recorded from the plots, with between 26 and
76 species per plot. Two volunteers, Brendan Molloy and
Emma Oldman have helped us finalise species lists and
abundance measures across all of the plots. A compilation
of relevant functional traits is currently being gathered for
each of the species found on the plots. This data will be
used for biodiversity measures, in order to assess
community diversity (alpha, beta, phylobeta, functional)
among plots. In addition, fungal material from Proteaceae

conditions.
RNA
was
extracted from 25 pooledseedlings representing each
plot and each species.
Transcriptome
(i.e.
RNA
derived) data is currently
being
explored
bioinformatically
to
obtain
information
on
adaptive
genes that are potentially
under local selection.
The third part of the project
aims to place genetic turnover
across the transect into the
broader context of genetic
variation across the entire
distributional range of these
same species. For example,
is altitudinal variation similar
to latitudinal variation? For
this part of the project further
collections across the entire
distribution of the selected
species are in progress.
Environmental
nichemodelling were implemented
to optimise collection from
populations that represented
the
geographical
and
environmental extremes of
the
species’
distribution.
Samples are currently being
analysed
using
next
generation sequencing techniques (the DArT technique)
with the aim of discovering
possible
associations
between
genetic
and
environmental variation.

Petrophile pulchella, one of the species that occur across 90% of the plots
that was selected for part two and three of the project. Photograph: Susan
Rutherford.

and Myrtaceae hosts was collected as surrogate for fungal
diversity along the gradient (B. Summerell).
The second part of the project aims at contrasting plastic
versus adaptive variation in two species co-occurring along
this same environmental gradient. We selected two species
found on the majority of the 27 plots, Isopogon
anemonifolius and Petrophile pulchella (Figure 1 and 2).
Seeds were collected from four environmentally
differentiated plots and were germinated in controlled
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Petrophile pulchella seedlings
ready for RNA extraction

Marlien van der Merwe & Hannah
McPherson – Post Doctoral Fellows
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Shifting species boundaries in Proteaceae
The objective of this study on speciation in Proteaceae
(funded by the Hermon Slade Foundation) as to obtain a
better understanding of evolutionary processes in the
Australian flora by investigating selected sister groups
within this important family. The study genera (Telopea
and Lomatia) were selected because relevant background
knowledge and techniques were available from previous
research, and because their distribution and diversification
patterns were relevant to our target evolutionary questions:
which reproductive barriers initiate speciation? Which
barriers maintain reproductive isolation when species
occur together (sympatry) and what are the selective
forces that establish them? The story that is unraveling is
compelling.

Distribution of nuclear DNA diversity (above) and chloroplast DNA (below)
diversity among five Lomatia species. The figure shows that for both genomes
(nuclear and plastid) diversity is distributed geographically rather than
taxonomically (i.e. does not emulate the distribution of recognised species),
suggesting high levels of hybridisation between these morphologically
differentiated taxa (Milner et al. in prep).

First,
we
found
that
temperature-dependent
reproductive barriers (works
done
by
Cathy
Offord)
between altitudinally separated populations of the
NSW
Waratah
(Telopea
speciosissima)
were
responsible
for
their
morphological and genetic
differentiation (Rossetto et al.
2011). Through follow up
studies (in collaboration with
Paul Rymer at University of
Western Sydney) on gene
expression and ecophysiology
we are in the process of
validating the adaptive nature
of these differences (i.e.
populations are better adapted
to their local environmental
conditions).
We also discovered that as
climatic conditions change
through
time,
existing
reproductive barriers can be
broken. In a study extending
to all continental waratahs, we
found that the repeated
genetic
signatures
of
hybridisation occurred across
the whole genus (Rossetto et
al.
2012).
By
using
environmental niche modeling
to
investigate
temporal
changes in habitat availability
(work done by Chris Allen) we
showed that speciation was
mostly driven by allopatric
differentiation (i.e. geographic
separation)
followed
by
recurrent localised hybridisation events. Widespread
gene flow among Telopea was
unexpected, but it provided
some novel insights on how
locally adapted lineages might
be able to respond to rapidly
changing conditions.
In contrast, a genetic signal of
hybridisation was expected
across the genus Lomatia.
What surprised us was the
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level at which hybridisation occurs. In her PhD study,
Melita Milner (co-supervised by M. Rossetto, Peter Weston
and M. Crip at the Australian National University) using
chloroplast DNA (Milner et al 2012) and nuclear DNA
(Milner et al in prep) showed that genetic diversity across
five Lomatia species mostly represents geographic rather
than taxonomic boundaries (Fig 1). Melita showed that
within a confined region different species are genetically
similar. She also demonstrated that haplotype-sharing is
the result of a recurrent history of hybridisation in addition
to incomplete lineage sorting (the sharing of ancestral
alleles). Fine scale population genetic studies by Honours
student Emma McIntosh (co-supervised by M. Rossetto,
Peter Weston and G. Wardle at University of Sydney)
showed that the degree of hybridisation varies at sites
where species overlap according to local conditions and
history. Interestingly, the genetic signature of past
hybridisation events can still be recovered at sites that do
not show morphological evidence of crosses between
species (McIntosh et al subm). Emma’s findings suggest
that despite gene flow, strong selective filters maintain
ecotypical distinctions between species.
Overall we are discovering that gene flow between species
creates a fascinating tension between maintaining strong
adaptive differentiation and responding to rapidly changing
environmental and ecological conditions. We hope to
continue exploring this system in detail with targeted fine
scale studies, and genomic analyses.

Maurizio Rossetto – Manager
Evolutionary Ecology, Principal Research
Scientist
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Floristic Composition of the Liverpool
Plains Grasslands, New South Wales
AIMS
1. To repeat sample the vascular plant species of the
natural grassland remnants within the Liverpool Plains
Interim Biogeographic Regionalisation of Australia
(IBRA) subregion to determine changes in composition
between the seasons of spring and summer and
between dry and wet periods with reference to historic
records like journals from the first explorers;
2. To describe floristic composition variation to help land
managers identify grassland types in the field, including
their differences between seasons and wet/dry periods;
3. To test the distribution and classification of the Liverpool
Plains grassland and its relationships with other
grasslands through analysis of our plot data combined
with other grassland data from the NSW North Western
Slopes;
4. To document the threats and conservation status of the
Liverpool Plains grasslands and provide guidelines for
their protection and management.
SUMMARY
The Liverpool Plains grasslands are located in the
Liverpool Plains sub-region of the Brigalow Belt South
Bioregion on the north-western slopes of New South
Wales, south–east Australia. Vascular plant species in the
grasslands were repeat-sampled (mostly four times in 92
plots) covering wet and dry periods and spring and
summer. Two thirds (243) were native taxa in 135 genera
and 45 families. One third (125) were exotic taxa from 97
genera and 18 families. Multiple analyses of the datasets
revealed that seasonal differences in species composition
were greater than differences due to rainfall or edaphic
(soil) variables.
Sampling in any one season produces a limited community
description, therefore community descriptions need to
include seasonal phases. There is one main Liverpool
Plains grassland type confined to deep, black cracking clay
to loam soil dominated by the native Austrostipa
aristiglumis (Plains Grass), which was probably less
dominant before European settlement. Eight palatable
indicator species including Digitaria porrecta, Glycine
latifolia and Themeda avenacea were probably more
abundant before livestock grazing in the 1820s. Seven
species dominant in spring are absent in summer and nine
species dominant in summer are absent in spring.
Analyses of additional grassland plots to the north and
west indicate that this main Liverpool Plains grassland
extends unexpectedly to the north and is similar in
composition to a Queensland Blue-grass domainted
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grassland that also occurs on
black soils from Moree to
Queensland. The analyses
reveal that a number of
grassland types occur across
the NSW North Western
Slopes and provide a basis for
altering descriptions in the
NSW Vegetation Information
System:
Classification and
NSW Government Biometric
vegetation type databases.
One additional grassland type
dominated
by
Geranium
solanderi,
Swainsona
galegifolia
and
Aristida
personata/ramosa
(Purple
Wire-grass) is recognised.
Approximately 95% of the
Plains
original
Liverpool
grassland has been cleared
and is now cropped. The black
soil grasslands are part of
Threatened
Ecological
Communities listed in NSW
and Commonwealth laws.
Most grassland remnants
survive in poor condition in
travelling stock routes or along
road sides with no current
representation in conservation
reserves. Little has been
achieved in the conservation
of these grasslands over 40
years since the first alert on
their threat status and to date
none of these grasslands are
on conserved lands. Clearing
for agriculture continues with
additional threats from coal
mining and underground gas
extraction.
Protection
of
remaining areas is paramount
to the survival of reference
sites of what once was one of
the most extensive natural
grasslands in south-eastern
Australia.
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a

b

c

d

a: dry spring with 12 native species, (four native grasses) and four weeds
including Austrostipa aristiglumis and Rytidosperma bipartitum as visually
dominant; b: dry summer with 12 native species, (six native grasses) and four
weeds including Bothriochloa biloba and some large tufts of Austrostipa
aristiglumis as visually dominant; c wet spring with 21 native species, (six native
grasses) and 12 weeds including Austrostipa aristiglumis and Bothriochloa biloba
and some Eragrostis leptostachya as visually dominant; and d wet summer with
34 native species, (16 native grasses) and three weeds including equal
dominance of five grasses: Aristida leptopoda, Austrostipa aristiglumis,
Bothriochloa biloba, Chloris truncata and Dichanthium sericeum.
Photos: Chris Allen
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Dr Chris Allen – Senior Technical Officer
(Ecology)
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Adaptive variation versus vicariance: What
drives speciation in eucalypts?
I began my PhD in July 2012 and am working on a joint
project between the Royal Botanic Gardens Sydney and
the University of New South Wales. The objective of this
study is to investigate speciation in a group of closely
related eucalypts, known as the ‘green-leaved ashes’. The
green ashes are a clade in the subgenus, Eucalyptus,
which are characterised by glossy green leaves with
prominent oil glands and brown seeds. They occupy a
range of habitats in south-eastern Australia, with some
species occurring as trees in tall, mountain forests on
fertile soils and others as small trees or mallees on shallow
soils on sandstone. The group includes the tallest
flowering plant in the world, Eucalyptus regnans and the
small mallee, E. cunninghamii (just over 1m in height).
While previous studies (based primarily on morphology)
suggest that the green ashes form a monophyletic group,
there is some debate concerning differentiation among
taxa and in particular the number of recognised species.
As with many eucalypt species complexes, we have a
limited understanding of their evolution and speciation
mechanisms. Therefore, this project aims to address the
following questions: 1) what are the evolutionary
relationships between these taxa and what are their
patterns of divergence; 2) what drives speciation and
adaptation in this group and; 3) what constitutes a species
and how can a better understanding of adaptive evolution
in these taxa contribute to theories of speciation?

which are rare or localised.
The majority of these species
occur in the Sydney to
Shoalhaven region, from the
coast to the Upper Blue
Mountains. A few species are
found in north-western NSW
and at the Queensland border,
while others are located on
the South Coast and Southern
Tablelands,
with
some
extending into Victoria. Cooccurring species in subgenus
Eucalyptus
(e.g.
scribbly
gums, stringy barks and
peppermints) at each site
were also sampled and are to
be included in the phylogeny.
Many of these species occur
in
some
beautiful
and
interesting places, including
exposed steep slopes and cliff
edges at Pulpit Rock, Fitzroy
Falls, Wadbilliga National Park
and Kosciusko National Park;
as well as mountain tops,
such as Waratah Trig (northwestern
NSW),
Mount
Norman (Qld) and Mount
Seldom Seen (Vic).
A number of people have
assisted with the collecting,
including Maurizio Rossetto,
Peter Wilson, Doug Benson,
Andrew Orme, Bob Coveny,
Trevor Wilson, Dean Nicolle,
Tracey
Armstrong,
Rusty
Worsman,
Aaron
Smith,
Danca Ciric, and Rebecca
Reid. Andrew Orme has
helped
with
specimen
identifications, and mapping
species distributions.

Waratah Trig, north-western NSW, where E. codonocarpa occurs. Photos: S.
Rutherford

The initial stages of this research focussed on collecting
leaf material for DNA analysis from species of green ashes
in order to construct a phylogeny of the group. Each
recognised species has been sampled (aiming to collect
from at least three individuals per taxa from multiple
populations). The green ashes include 18 species, most of
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All samples and vouchers
have
been
sorted
and
identified and hve been
extracted for DNA. Samples
will be sent to Diversity Arrays
Technology (DArT) Pty Ltd in
the ACT for sequencing. DArT
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is a method that simultaneously assays hundreds to
thousands of markers across the genome. Carolyn
Connelly, Margaret Heslewood, Marlien van der Merwe,
Hannah McPherson and Juelian Siow have been providing
advice and assistance with the extractions.

morphological data. Vouchers
of each individual have been
taken and will be used for
taking
morphological
measurements.

Peter Wilson and Andrew Orme sampling leaf material from E. laophila along the
Glowworm Tunnel Road, Newnes Plateau.
Photo: S. Rutherford

For the next stage of this project, a smaller number of
species within the group in order to investigate their
population genetics (also using DArT markers). It is hoped
that a genome wide approach to these populations in
combination
with
distributional,
environmental,
morphological and ecological data will provide insights into
their adaptation and speciation mechanisms. Green ash
species from the coast to Blue Mountains will be sampled.
This area is environmentally heterogeneous and provides
a unique opportunity for studying modes of speciation.
Leaf material will be collected from up to 20 individuals per
population and DNA extracted. This molecular data will be
correlated
with
distributional,
environmental
and
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Supervisors: Dr Maurizio Rossetto; Dr
Peter Wilson; and Dr Stephen Bonser
(Senior Lecturer, School of Biological,
Earth and Environmental Sciences,
University of New South Wales)

Susan Rutherford – PhD student
University of New South Wales and Royal
Botanic Gardens and Domain Trust
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Post-glacial range shift and plant
community dynamics
Distributional changes facilitate adaptation and forge the
evolutionary trends responsible for speciation. Recently
we have been researching the impact of a warming
environment on the distribution and intraspecific
diversification of a number of species. In the Australian
Wet Tropics, Elaeocarpus species diverge across the
Black Mountain Corridor (1, 2) long-lived rainforest
conifer (Podocarpus elatus) shows climatic driven
selective filtering (3, 4, 5, 6), and, turnover along
altitudinal gradients from cool-temperate (Nothofagus
moorei) to warm subtropical rainforest (Elaeocarpus
grandis) in far-eastern Australia (7) reveal post-glacial
trends.

(i.e.
Next
Generation
Sequencing)
approaches
will provide additional tools
to reliably predict future
changes in genetic diversity
and, as a consequence,
adaptive potential of species
to the rapid environmental
changes anticipated this
century.

Fig 1 Climate envelope models (altitudinal range shift) for Nothofagus moorei (blue) and Elaeocarpus grandis (yellow)
in far-eastern Australia (Mt Warning Caldera) for 21 thousand years ago (fossil record support) during the Last Glacial
Maximum (LGM) time period based on the Model for Interdisciplinary Research on Climate (MIROC 3.2.2) global
climatic model, the current time period based on WorldClim data (1966–present) and an average of 13 global climatic
models for 2050 (see 6 and 7). Darker shading indicates areas of higher elevation and lighter shading indicates areas
of lower elevation.

Modelling of the potential distributions of the latter two
species closely associated with different rainforest types
inferred the potential contribution of post-glacial warming
on spatial distribution and altitudinal range shift at the
community level (Fig 1). Climate envelope models were
used to infer range shift differences between the two
species in the past (21 thousand years ago), current and
future (2050) scenarios, and to provide a framework to
explain observed genetic diversity/structure (Fig 2 a-c).
The models suggest continuing contraction of the
highland cool temperate climatic envelope and
expansion of the lowland warm subtropical envelope,
with both showing a core average increase in elevation in
response to post-glacial warming (Fig 2 b).
We intend to apply this novel approach toward
evolutionary theory to further study systems. Genomic
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Fig 2 a. Boxplots of area of overlap at each time for 10 paired replicate models. Area of overlap was measured as
number of overlapping grid cells marked as core climate conditions for each species. b. Histograms of frequency of
altitude values in the core climate condition grid cells for each species. Elaeocarpus grandis data is to the left and
Nothofagus moorei to the right in each panel. Histograms of altitude in 100 m bands were based on the core climate
suitability grid cells for each species pooled across the 10 replicates at each time. The dashed line on each plot
indicates the mean altitude for each species. c. The entire (northern and southern) Nothofagus moorei occurrences
(YETI and Atlas of NSW Wildlife), including genetic structure and diversity across whole range that comprises four
major highland population groups. Darker shading indicates areas of higher elevation and lighter shading indicates
areas of lower elevation.
1.

2.

3.

4.

5.

6.

7.

Rossetto M, Crayn D, Ford A, Mellick R, Sommerville K (2009) The
influence of environment and life-history traits on the distribution of genes
and individuals: a comparative study of 11 rainforest trees. Molecular
Ecology 18, 1422-1438.
Mellick R and Rossetto M (in prep) Recent intraspecific divergences
among long-lived tropical species as investigated through molecular and
ecological models.
Mellick R, Lowe A, Allen C, Hill RS, Rossetto M (2012) Palaeodistribution
modelling and genetic evidence highlight differential post-glacial range
shifts of a rain forest conifer distributed across a latitudinal gradient.
Journal of Biogeography 39, 2292-2302.
Mellick R, Lowe A, Rossetto M (2011) Consequences of long- and shortterm fragmentation on the genetic diversity and differentiation of a late
successional rainforest conifer. Australian Journal of Botany 59, 351-362.
Almany GR, De Arruda MP, Arthofer W, Atallah ZK, Beissinger SR,
Berumen ML, Bogdanowicz SM, Brown SD, Bruford MW, Burdine C, et
al. (2009) Permanent Genetic Resources added to Molecular Ecology
Resources Database 1 May 2009-31 July 2009. Molecular Ecology
Resources 9, 1460-1466.
Mellick R, Rossetto M, Allen C, Wilson PD, Hill RS, Lowe A (2013b)
Intraspecific divergence associated with a biogeographic barrier and
climatic models show future threats and long-term decline of a rainforest
conifer. The Open Conservation Biology Journal, 7, 1-10.
Mellick R, Wilson PD, Rossetto M (2013a) Post-glacial spatial dynamics
in a rainforest biodiversity hot spot. Diversity 5, 124-138.

Dr Rohan Mellick
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Rethinking patterns of continental
rainforest diversity
Project outline: Using measures for phylogenetic and
functional (ecological traits) variation Australia-wide, allows
us to investigate the drivers of historical changes in
rainforest connectivity and assembly.
Methods: We use Australia’s Virtual Herbarium distribution
records of all known rainforest woody species across their
full continental extent. To identify and interpret the
geographical distribution of rainforest species and their
evolutionary history we use population genetics and
measures of species richness, phylogenetic diversity (PD),
phylogenetic endemism (PE), phylogenetic structure (net
relatedness index; NRI), and functional traits across
continental, regional, and local scales.
The black and white map depicts the distribution of rainforest trees and vines
across the Australian continent and the major floristic regions recognised in
this study. The coloured map depicts the distribution of Phylogenetic
Endemism (PE), with the darker colouration identifying highest concentration
of endemic trees and vines.

Summary of results: So far we have found that species
richness decreased along two generally orthogonal
continental axes, representing wet to seasonally dry and
tropical to temperate habitats. The PE analyses have
identified four main areas of significantly restricted
phylogenetic diversity. The NRI results over continental
and regional scales across the full depth of the phylogeny
show that generally, assemblages include species less
related than expected by chance. This is particularly
noticeable in larger coastally aligned areas of species rich
tropical and sub-tropical rainforest, as well as low diversity
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cool moist forest areas southeast of the Great Dividing
Range and in Tasmania. In
contrast across monsoonal
and drier vine forests, local
assemblage tend to be
represented by species that
are more closely related tht
expected by chance (phylogenetic
clustering).
For
climbing plants, values for NRI
by grid cell show strong
spatial structuring, with high
diversity and PE concentrated
in
moist
tropical
and
subtropical
regions,
highlighting
contrasting
evolutionary, functional and
assemblage histories from
free-standing trees.
Main conclusions:
Concentrations of rainforest
evolutionary history (phylodiversity)
are
patchily
distributed within a continuum
of species distributions. The
emerging idea of continuous
distributions and continental
scale
connectivity
has
significant implications for
interpreting
evolutionary
history as well as current day
ecological
processes.
Updating
the
Australian
rainforest
narrative
using
functional and phylogenetic
methods
will
improve
strategies for management of
rainforest diversity in changing
circumstances.

Dr Robert Kooyman, Dr Maurizio
Rossetto, Dr Herve Sauquet, Laboratoire
Ecologie, Systématique, Evolution,
Université Paris-Sud, France and Dr
Shawn Laffan, School of Biological,
Environmental and Earth Sciences,
University of New South Wales
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HORTICULTURAL
RESEARCH

‘Tackling the Olive forest – A large mechanical chipping machine devouring a 20 year old African olive
(Olea europaea ssp cuspidata) forest at the Australian Botanic Garden. Remnant eucalypts can be seen
above the dense olive canopy
Photo: Peter Cuneo

2012-2013
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Australian Network of Plant Conservation
Technical training in seed handling for practitioners of
native vegetation restoration – a collaboration with the
Australian Network for Plant Conservation
During 2012, research staff worked with the Australian
Network for Plant Conservation to prepare and present a
one-day workshop on “Seed collection, storage and use for
native vegetation restoration”. The workshop was the first
of a series to be rolled out nationally and uses the
guidelines edited by Principal Research Officer, Cathy
Offord and Honorary Research Associate, Trish Meagher
as a reference. It is designed to assist practitioners to plan,
collect, store and use native plant germplasm in a
restoration setting, with a focus on the use of seeds.
Theory presentations, practical case studies and an
opportunity to workshop issues experienced during seed
collection and handling were offered, preceding an ANPCrun workshop on translocation of threatened species and a
combined one-day field trip.

Participants at ANPC workshop assess seed viability.

Photo: Tricia Hogbin

The pilot program for 62 participants from state and local
government, consultants, community and commercial
nurseries and universities was presented at the Australian
Botanic Garden in November 2012. All presentations rated
very well achieving a total rating of good plus very good of
over 90% in participant evaluations. Tricia Hogbin from
ANPC coordinated the course delivery which involved a
number of Trust scientists. Bob Makinson presented
introductory lectures. Amelia Martyn developed the course
materials and presented a workshop session on “Seed
banking: cleaning, storage and longevity”. Karen
Sommerville and Graeme Errington presented case
studies on orchid seed conservation and storage of
rainforest species. Collaborators from the Adelaide Botanic
Gardens, the Department of Environment and
Conservation in WA, CSIRO Plant Industry and Greening
Australia gave presentations during the day and staff from
our seedbank assisted with practical sessions.
A second workshop was conducted at the University of the
Sunshine Coast in April 2013. Participants included
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Aboriginal corporation members conducting restoration
programs, community nursery
and landcare volunteers, local
and state government staff as
well as Greening Australia
(Qld) staff and university staff
and students. The program
structure was refined following
the pilot workshop, with a mix
of
practical
and
theory
presentations throughout the
day. The smaller group
allowed for greater hands-on
participation during practical
activities.
Planning is underway for
further
workshops
during
2013-14 in Queensland and
Canberra and a second
workshop at the Australian
Botanic Garden, providing an
excellent
opportunity
for
transfer of seed science
techniques
and
for
collaboration with industry and
community stakeholders.
The ANPC workshop, along
with tertiary training provided
to the University of Sydney
prepared by Amelia Martyn,
Karen Sommerville and Cathy
Offord provides an excellent
starting point for future
professional
education
programs offered in PlantBank
to local and international
practitioners.
Ref: Offord CA and Meagher PF (eds.)
Plant germplasm conservation (2009) in
Australia: strategies and guidelines for
developing, managing and utilising ex situ
collections. Australian Network for Plant
Conservation Inc., Canberra.
Websites:
http://www.anpc.asn.au/courses/Sydney_
2012/Seeds.html,
http://www.rbgsyd.nsw.gov.au/science/Ho
rticultural_Research/Plant_Conservation_
Course

Dr Amelia Martyn – Seed Research
Officer
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PLANT PATHOLOGY
AND MYCOLOGY

Mature small trees of Native Guava (Rhodomyrtus psidioides) killed by repeated infections of
Myrtle Rust, west of Byron Bay NSW
Photo: K Kupsch

2012-2013
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Plant Pathology and Mycology
The Plant Pathology and Mycology team continued
research activities in documenting and describing foliar
diseases of Proteaceae and Myrtaceae; describing new
Fusarium species; resolving the phylogenetic relationships
of Puccinia psidii (eucalyptus rust, myrtle rust or guava
rust) within the Pucciniales; modelling disease risks of
Phytophthora Dieback in the Greater Blue Mountains
World Heritage Area (GBMWHA), including management
of the disease at the Wollemi pine site, and investigating
management strategies for a range of horticultural
diseases.
Interesting results were obtained from extensive disease
survey work conducted over the last two years (see
research highlight), involving bulk processing of samples in
the laboratory, which benefited greatly from our volunteer
programs.

Three
new
species
of
Fusarium were described, F.
werrikimbe, F. lyarnte and F.
burgessii,
from
natural
ecosystems of Australia, the
former two associated with
indigenous grasses while the
latter isolated from natural
soils. F. burgessii represents a
new lineage within the genus,
comprising not less than three
distinct species.
A
new
project
was
commenced
investigating
disease
management
of
watermelon
wilt
by
understanding the pathogen
biotype, diversity and origin.
Disease
surveys
and
pathogen
sampling
were
conducted in Queensland,
NSW and the Northern
Territory.
Research Highlight

Figure 3. Model of predicted Phytophthora dieback distribution in the GBMWHA.
The model includes a 100km buffer beyond the WHA boundary.
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As part of PhD student ZoeJoy
Newby’s
work
on
modelling risk of Phytophthora
in the Greater Blue Mountains
World
Heritage
Area
(GBMWHA) reported in 20102011, intensive sampling work
was conducted across the
GBMWHA.
Phytophthora
cinnamomi was found to be
most prevalent in the upper
parts of the Blue Mountains
National Park, typically around
the high visitation areas, such
as those at Echo Point, Leura
and Katoomba. Interestingly,
P. cinnamomi was also found
in some of the more remote
locations within the Blue
Mountains and the Wollemi
NPs, which indicates that the
pathogen has possibly been
present in the region for a
number of decades. Given
that the area has an extensive
history of mining, agriculture,
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tourism, recreation and military activities, the wide
distribution of the pathogen is understandable due to the
opportunity for spread. Not surprisingly, areas that are
least accessed today generally have the lowest P.
cinnamomi incidence, most notably the Natti NP.

presence of the pathogen and
hosts.
These areas are
incidentally all central to Blue
Mountains tourism.
This work has been conducted
in close collaboration with the
Parks and Wildlife Group in
the Office of Environment and
Heritage
to
facilitate
prioritisation
in
disease
management.

Figure 1. Zoe-Joy sampling in Burragorang Valley, Natti NP

Figure 2. Dieback in dry sclerophyll vegetation in the Blue Mountains NP.

The sampling results were used to construct a risk
assessment for Phytophthora Dieback in the GBMWHA.
The potential distribution of P. cinnamomi was modelled
using a variety of climatic and environmental parameters.
The results indicated that P. cinnamomi was most likely to
occur at higher elevations of the GBMWHA in a northsouth direction across the top of the Great Dividing Range,
where soil, rainfall and temperature are most appropriate
for the pathogen. A distribution map of approximately 130
susceptible species in the GBMWHA were also modelled
and combined with the predicted distribution of P.
cinnamomi. The final map of Phytophthora Dieback
highlights the area above the Grose Valley and Jamison
Valley, as well as along the Kings Tablelands, to most
likely experience Phytophthora Dieback based on the

Science and Conservation

Zoe-Joy Newby – PhD Candidate; Dr
Matthew Laurence – Diagnostics and
Facilities Coordinator; Dr Edward Liew –
Manager Plant Pathology
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Centre for Plant Conservation
The Conservation Botanist and other Trust staff are a
primary source of information on threatened species and
threat processes for a variety of clients and stakeholders,
including other sections of the Office of Environment and
Heritage, the NSW Scientific Committee, other agencies,
ecological consultants, and community groups. Servicing
inquiries from these sectors, and contributing to their
conservation strategy planning, is a large part of our
contribution to the overall conservation effort. The
Conservation Botanist is a member of the steering group for
the OEH’s new ‘Save Our Species’ program (formerly
PAS2), the State’s main planning instrument for threatened
species and threat abatement.



Involvement
in
the
recovery program for the
Tumut Grevillea (Grevillea
wilkinsonii),
with
the
collection of more than
1,000 seed for planned
replantings after the loss
of 60% of wild populations
during the 2012 floods;



Provision of expert advice
to a technical workshop
convened
by
Lake
Macquarie City Council on
recognition
and
management
of
the
Threatened
species
Grevillea parviflora subsp.
parviflora;
this
collaboration will extend
into
2014
via
the
production of an on-line
identification
role
for
Council and OEH staff and
others, and assistance
with a wider genetic study
based at the University of
Melbourne and the Royal
Botanic
Gardens,
Melbourne.

Mature small
trees of Native
Guava
(Rhodomyrtus
psidioides)
killed by
repeated
infections of
Myrtle Rust,
west of Byron
Bay NSW.

Photo: K.
Kupsch

A continued area of work by some Trust scientists is the
recently arrived plant pathogen Eucalyptus Rust (Puccinia
psidii sens. lat.), known in Australia as Myrtle Rust, which js
now naturalised in eastern Australia and infects species of
the family Myrtaceae. The main focus of the Conservation
Botanist’s role has been further delivery of advanced
awareness and education courses, in partnership with
agencies and the non-government Australian Network for
Plant Conservation. This year, three courses were delivered
on Lord Howe Island, a World Heritage estate with five
endemic species of Myrtaceae, co-sponsored by the Lord
Howe Island Board and the NSW Office of Environment and
Heritage, and input was made to the Board’s revision of the
island’s quarantine procedures. A further four full-day
courses were delivered in regional centres in Western
Australia, in partnership with the WA Department of
Environment & Conservation, the WA Department of
Agriculture and Food, and the WA Forest Products
Corporation, and our input was sought for DECWA’s
preparedness plan. The Conservation Botanist is also a
member of the Commonwealth’s Scientific Advisory Group
under the national Myrtle Rust Transition to Management
program.
Facilitation of specific threatened species recovery work for
the year included:
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Field survey with OEH
staff of the Critically
Endangered
Asterolasia
buxifolia,
raising
the
number of known wild
plants from less than 100
to more than 500.
Training
sessions
were
delivered at workshops on
threatened
species
translocation techniques and
germplasm conservation, held
at The Australian Botanic
Garden, Mount Annan, and a
briefing
on
national
experiences in the use of
translocation for conservation
was delivered at an OEH
Climate Change Adaptation
workshop.

Bob Makinson – Conservation Botanist
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COLLECTIONS

Mount Banks Surprise - Thelymitra ixioides

Photo: Michael Elgey
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Collection Section
The Collections Section comprises the National Herbarium
of New South Wales preserved plant collection, the Daniel
Solander Library, Botanical Illustration Service, Herbarium
Specimen Preparation Facility and the Red Box Gallery.
Each area is staffed by specialised staff responsible for a
specific area of the Collection. Key highlights of the section
for 2012/2013 include; two exhibitions in the Red Box
Gallery (The Garden of Ideas and the Margaret Flockton
Award); the commencement of the Type Digitisation
Project – Global Plants Initiative; the completion of the
Daniel Solander Library Review and the commencement of
the Business Case for the Redevelopment of the National
Herbarium of New South Wales. Many staff across the
organisation also continued to assist with the management
of Drugstore Beetle (Stegobium paniceum) from the
collection.

The Type Digitisation Project
began this year and so far
1566 type specimens have
been imaged. The first batch
of just over 1000 images has
been received by a not for
profit digital library resource;
JStor and are available online
to
all
www.jstor.org
participating organisations.
The Global Plants Initiative is
funded through the Andrew
Mellon Foundation. Staff in
both
the
Collection
Management
and
Plant
Diversity teams are involved in
ensuring the project meets its
objectives.
All
data
associated with each type
specimen is checked for
accuracy prior to imaging.
During
2012/2013,
the
collection continued to expand
with the addition of more
collections donated by Dr
Peter Michael from the
University of Sydney and 2800
exchange specimens donated
by our institutional partners
world wide. As always we are
ever grateful to our volunteers
in the Herbarium Specimen
Preparation
Facility
for
processing
incoming
and
outgoing
specimens
for
incorporation into the main
collection which included 1200
specimens
processed
for
outgoing loans.
Significant
changes
have
occurred
in
the
Daniel
Solander Library this year.
The most significant being the
retirement of the Senior
Librarian after almost 10 years
of service. As a result of this
retirement and the Trust’s new
Strategic Plan LIVING, the
long overdue review of the
library was completed in
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April/May. The review recommendations will assist with
the development of the library as the Trust moves forward
under LIVING. Donors have continued to be actively
involved in providing funds to preserve and protect the
Trusts collection of rare books, with all of the funds ($20K)
this year being directed to the conservation of some of our
older journals.
Volunteers continue to be actively
associated with the library and provide valuable assistance
with day-to-day collection management and special
projects.

Phillip Kodela using HerbScan;

Photo: Jaime Plaza

This year, through the preparation of a preliminary
business case, Science and Conservation Collection
Management was successful in acquiring a small agency
grant from NSW Treasury to develop a Business Case for
the Redevelopment of the National Herbarium of New
South Wales. In February Root Projects Australia were
engaged to undertake an options analysis for the
redevelopment. Scheduled to be completed in June 2013,
the Business Case outlining the requirements for a new
herbarium, will be submitted to NSW Treasury in October
2013 for consideration in the 2014/2015 budget
allocations.
The drugstore beetle has continued to plague the
collection, however the methods used to secure and
isolate the collection from destruction have largely proved
successful. Although Collection staff are still trapping the
destructive insects, the numbers would only indicate a
small residual infestation. Work is still being carried out in
an effort to totally remove the pest from the collections.
Dr Dale Dixon is a member of DISNSW. This group
includes representatives of all the major collection
institutions in the greater Sydney Region. The group has
been formed as a support group for its member institutions
should there be a disaster within one of the Collections.
The group is working towards providing disaster
preparedness training for collection staff.
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Volunteers in the Mounting Room
The Mounting Program volunteers have again been very
busy this year. In total, they have mounted 8595 herbarium
specimens, including 345 Bryophytes. They have also data
checked 1389 donated specimens.
A large proportion of specimens mounted were from the
collection. Many of these were collected over 100 years
ago by the likes of Ludwig Leichhardt, Allan Cunningham
and Joseph Maiden. Unfortunately, on some occasions,
the work has involved salvaging and cleaning up
specimens damaged by the herbarium beetle.
The volunteers of the Mounting Program have also played
a vital role in the Global Plants Initiative Type Digitisation
project which began this year. They have taken great care
in mounting Type specimens in preparation for digitisation,
many of which are not only significant scientifically but also
historically.

Margaret Bell receiving her 30 years volunteer certificate from the
Honourable Robyn Parker, MP, Minister for the Environment and Heritage at
the Government House morning tea.

A highlight in December 2012 was the Executive Director’s
Afternoon Tea for Volunteers held at Parliament House
and hosted by the Honourable Robyn Parker, MP, Minister
for the Environment and Heritage. A number of Herbarium
volunteers received awards for long service including:
Graham Shields – 10 years, Lydia Bell, Carol Bentley,
Aileen Phipps – 15 years and Margaret Bell – 30 years!
The volunteers also enjoyed a speech from the Executive
Director; Professor David Mabberley, and a delicious
afternoon tea. Everybody thoroughly enjoyed the occasion
and a different view of the Domain.
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Flockton Award 2013
Supported by the Maple-Brown Family and
Foundation and Friends of the Botanic Gardens,
award is named in honour of Margaret Flockton,
Royal Botanic Gardens and Domain Trust’s
botanical illustrator (1901 – 1928).

the
the
the
first

In its tenth year, 38 artworks were received from 25
artists from ten countries, Australia, Spain, Brazil,
Mexico, Chile, Thailand, the United Kingdom, New
Zealand, USA and the Netherlands. In celebration of the
10th year anniversary of the Margaret Flockton Award,
12 original Flockton sketches, lithographs and an oil
painting were on exhibition. A display cabinet also
housed some beautiful Flockton working drawings and
associated herbarium specimens. Opening night, Friday

Three works were Highly
Commended, the artist’s
each receiving $500:
Pauline Dewar from Victoria,
Australia (Pellaea
rotundifolia); Edmundo
Saavedra Vidal from Mexico
(Dennstaedtiaceae in
Veracruz) and Klei Sousa
from Brazil (Cattleya
forbesii).

Combining
the
two
exhibition openings proved
to be most successful, with
the
Flockton
award
exhibition having record
number of 11 artworks
sold.
The judges for 2013 were
Professor
David
Mabberley,
Executive
Director Royal Botanic
Gardens
and
Domain
Trust; Annette Wilson,
Editor, Flora of Australia,
Biological
Australian
Resources Study and
Hannah
Mathews,
Scientific Illustrator, Insect
Systematics, University of
New South Wales.

Vellozia perdicipes by Rogerio Lupo, 2013 Margaret Flockton winner

April 12, was held in conjunction with the Foundation and
Friends of the Botanic Gardens, Botanica 2013 – the
Masters and Moore exhibition opening and was a
attended by approximately 150 people. Following an
enthusiastic welcome by Executive Director, Professor
David Mabberley, Dr Michael Brandt, Director, Art
Gallery of NSW, opened the two exhibitions. Louise
Wilson, Margaret Flockton's great, great niece then
spoke of her memories of Margaret and announced the
winners.
1st prize of $5000 went to Rogerio Lupo from Brazil for Vellozia
perdicipes (ink); and
2nd prize of $2500 went to Lucy Smith from the United Kingom
for Lecomtella madagascariensis (ink).
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The tenth anniversary
exhibition
and
the
associated
celebratory
events were a great
success. These include
Louise
Wilson’s
fascinating illustrated talk
about Margaret's personal
life and the volunteer
guides ‘Flockton themed’
guided
walk.
A
masterclass in black and
white scientific botanical
illustration lead by Lesley
Elkan
and
Catherine
Wardrop was also run by
the
Foundation
and
Friends of the Botanic
Gardens.
Lesley Elkan and Catherine Wardrop
– Botanical Illustrators
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Bismark palm trunk - Bismarckia nobilis

Photo: Jude Wright
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Appendix A: STAFF, VOLUNTEERS AND STUDENTS IN
SCIENCE BRANCH
Deputy Executive Director Science and Conservation
Brett Summerell BScAgr(Hons), PhD(Sydney)
Executive Assistant
Sheryl Saban Executive Cert. in Events Management(UTS Sydney), Dip Events(NSI TAFE),
Dip Life Coaching(Nature Care College), Cert III Bus.Studies(Western Sydney TAFE)
Technical Officers
Kristina McColl BSc(Hons)(UNSW), BushRegenCert(Ryde/Richmond TAFE)
Ifeanna Tooth BSc(Sydney), AdvCertUrbHort(OTEN), MPhil(Biol)(MAQ)

CENTRE FOR PLANT CONSERVATION
Conservation Botanist
Bob Makinson BA(Biology)(Macq)

COLLECTIONS
Manager
Dale Dixon BSc(Hons), PhD(JCU), GradCertTertiary Ed(JCU), GradCertManagement (Public
Sector) RMIT
Technical Officers
Katherine Downs BA(UNSW), BSc(Hons)(Syd), CertIII Natural Area Restoration(Ryde TAFE)
Clare Herscovitch BSc(Hons)( Sydney)
Leonie Stanberg BSc(Sydney), DipEd(SCAE)
Ifeanna Tooth BSc(Sydney), AdvCertUrbHort(OTEN) MPhil(Biol)(Macq)
Gillian Towler BSc(Macq), AssDipAppSc(HortParkMgt), (Ryde TAFE), CertIII
Con&LandMgt(NatAreaRest&Mgt)(Ryde TAFE), TreeSurgCert(Ryde TAFE)
Lisa Woods DipHort(Ryde TAFE), CertIII IT (OTEN)
Herbarium Loans Officer Technical Officer
Zonda Erskine AssDip in FAP(Sydney TAFE)
Herbarium Support Officer
Michael Elgey DipHort, CertIIIConservation, (Ryde TAFE), CertIVAgri(Richmond TAFE)
Global Plants Initiative (Type Digitisation Project)
Phillip Kodela BSc(Hons), PhD(UNSW)
Library
Senior Librarian
Judy Blood BA, Dip Ed (La Trobe) DipLib (RMIT) BushRegenCert, ArboricultureCert,
Multimedia Cert IV LDD 14.9.12
Library Technician
Miguel Garcia AssocDipLibPrac(STC)
Botanical Illustration
Illustrators
Lesley Elkan BSc(UTS), PostGradDipIllus(Newc)
Catherine Wardrop BA(Vis)(ANU), PostGradDipIllus(Newc)
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Volunteer Program
Volunteer Program Supervisors
Peta Hinton DipFine Arts(Meadowbank TAFE) + 3 AdvCerts(Meadowbank TAFE, St George
TAFE); BushRegenCert(National Trust)
Jude Wright BA(UNSW), BushRegenCertII (Ryde TAFE)

EVOLUTIONARY ECOLOGY
Manager and Principal Research Scientist
Maurizio Rossetto BSc(Hons)(La Trobe), MSc, PhD(UWA)
Senior Research Scientist
John Benson BSc(Macq), PhD(Sydney)
Special Botanist
Doug Benson BSc(Hons)(UNSW) retired LDD 14.9.12
Senior Technical Officer
Chris Allen BEng, BSc(Biology)(Sydney), PhD(Sydney)
Technical Officers
Julian Siow (2 day/week temp) commenced 29.1.13 LDD 27.6.13
Lotte von Richter BScAgr(Sydney), MScAgr(Sydney)
Rohan Mellick PhD(Uni of Adelaide) (temp) commenced 04.03.13
Visiting Scientists
Hannah McPherson BSc(Hons)(UNSW), PhD(UNE)
Marlien van de Merwe BSc(Hons)(Pretoria), MPhil, PhD(Cambridge)
Robert Kooyman BSc (Hons)(Uni of Melbourne), MSc (UNE), PhD(Macquarie Uni)
Dylan Burge BSc, PhD (Duke University)

HORTICULTURAL RESEARCH
Manager and Principal Research Scientist
Catherine Offord BScAgr(Sydney), MScAgr(Sydney), PhD(Sydney)
Scientific Officers
Amelia Martyn BHortSci, PhD(Syd)(temp)
Karen Sommerville BSc(Hons), PhD(UTS); CertHortOperations(Padstow TAFE) (temp)
Technical Officer
John Silk BScAgr(Sydney) (temp) LDD 30.09.12
Research Horticultural Assistant
Amanda Rollason CertIVHort(Parks&Gardens)(Yallah TAFE)
Veronica Viler Cert III Hort/Nursery (Ryde TAFE) (temp)

PLANTBANK
Project Manager
John Siemon, BHortSc(Hons)(UQ)
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PLANT DIVERSITY
Manager
Marco Duretto BSc(Hons)(UQ), PhD(Melb)
Senior Principal Research Scientist
Peter Weston BSc(Hons), PhD(Sydney)
Principal Research Scientists
Barry Conn BScEd, MSc(Melb), MBA(CSU), PhD(Adel)
Alan Millar BSc(Hons), PhD(Melb)
Peter Wilson BSc(Hons), PhD(UNSW)
Senior Research Scientists
Karen Wilson AM BScAgr(Sydney), MSc(UNSW)
Research Scientists
Richard Jobson BSc, MSc(Hons)(UWS), PhD(UQ)
Nathalie Nagalingum BSc(Hons)(Melb), PhD(Melb)
Systematic Bryologist & Scientific Editor (Telopea)
Elizabeth Brown BSc, MSc(Hons), PhD(Auckland, NZ)
ABRS Postdoctoral Research Fellows
Yola Metti BSc (University of British Columbia), PhD (NSW)
Matthew Renner BSc, MSc(Hons)(Auckland, NZ), PhD (Syd), FLS.
Trevor Wilson BSc(Hons)(University of New Brunswick), MSc(University of Guelph),
PhD(USyd)
Flora Botanist
Louisa Murray BAppSc(CCAE)
Scientific Officer
Margaret Heslewood BSc(Hons)( Sydney) (temp)
Botanical Information Service
Botanist
Barbara Wiecek BSc(Sydney)
Technical Officer
Robert Coveny HortCert retired LDD 14.9.12
Andrew Orme Hort TradeCert
Seanna McCune BAppSc(Hawkes), BushRegenCert
Molecular Laboratory
Molecular Laboratory Coordinator
Carolyn Connelly BAppSc(Hons)(UTS)
Molecular Systematics Officer
Adam Marchant BSc(Hons), PhD(ANU) LDD 27.7.12
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Living Collections Administrator
Chris Ward BSc(Sydney),Grad Cert Environmental Policy (UNSW), MEM (UNSW) LDD
14.9.12
Plant Information Network Officer
Gary Chapple BSc(Sydney), DipAg(Hawkes)
Technical Officer PlantNet
Wayne Cherry BScAgr(Sydney), GradDipBioSc (UNSW)
Garden Information Officers
Jan Allen BSc (Victoria University, NZ)
Tracey Armstrong BAppSc(NSWIT)
Simon Goodwin BScAgr(Sydney)
Phillip Kodela BSc(Hons), PhD(UNSW) LDD 30.6.12

PLANT PATHOLOGY AND MYCOLOGY
Manager and Senior Research Scientist
Edward Liew BSc(Hons), PhD(UQ)
Senior Technical Officer
Matthew Laurence BSc (UWA), Imperial College, London (Hons) PhD (USyd)
Technical Officer
Julie Bates BA Humanities(Macquarie), AssDipAppSc (Ultimo TAFE), Cert. Parapsychology.

HONORARY RESEARCH ASSOCIATES
See Appendix B

VOLUNTEERS
Herbarium
Lydia Bell, Margaret Bell, Chris Belshaw, Carol Bentley, Wayne Brailey, Ellen Brien, Louise
Broadhead, Kathryn Brown, Mary Cail, Margaret Carrigg, Danka Circic, Anne Collins, Barbara
Darmanin, Jane D’Olier, David Drage, Jane Helsham, Rachel Hill, Jim Hoffmann, Beverley
Honey, Susan Jalaluddin, Lorraine McCarthy, Malcolm McDonald, Ena Middleton, Barbara
Page, Sally Paton, Aileen Phipps, Joyce Ramsay, Theresa Sergeant, Graham Shields, Carol
Sinclair, Pam Surman, Julie Taylor, Elisabeth Thilo, Betty Thurley, Valerie Trigg, Rosemary
Varley, Margaret Waud, Ann Wilcher, Jean Williams

Library
Patricia Bedlow, Spike Deane, Morgan Gregory, Sophia Hinton, John Pearce, Evelyn
Shervington, Elisabeth Thilo, Denise Walker

Science
Gemma Bach, Irene Bodell, Harry Brian, Jasmine Jordan, Emma Oldman, Fred Langshaw,
Victoria Ludowici, Lawrence Mou, Martin Peacock, Elaine Phang, Graham Shields, Aaron
Smith, Daria Sosna, Jamie Tulagan, Chris Ward, Gaye Wingett, Vivien Young.
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SCIENTIFIC RESEARCH STUDENTS 2012-2013
Student

Degree

University

Supervisors

Project Title

Kaylene
Bransgrove

PhD

James Cook
University

Biodiversity and host specificity
of endophytes of tropical
rainforest species.

Frances Elliot

PhD

Southern Cross
University

+Dr S. AbellDavis, Prof D.
Crayn, Dr B.
Summerell
+Prof R. Henry,
Dr M. Rossetto

Nathan Emery

PhD

University of
Sydney

Graeme
Errington

Honours

Southern Cross
University

Sarah Fayed

PhD
Final year
completed

University of
Tasmania

Allison Frith

PhD

University of
Sydney

Kerry Gibbons

PhD

University of
Sydney

Margaret
Heslewood

PhD

University of
Adelaide

Matthew
Laurence

PhD
Final year
completed

University of
Sydney

Dr E. Liew, Dr B.
Summerell,
+Prof L. Burgess

Annasophie
Lee

Honours

University of
California,
Berkeley

Dr Nathalie
Nagalingum,
+Prof. Brent
Mishler

Virgilio Linis

PhD

University of
New England

Rohan Mellick

University of
Adelaide

Systematics of Ectropothecium
and its relationships in the
Hypnaceae
Comparing and contrasting
molecular and fossil data in
Podocarpus elatus

University of
New South
Wales

Dr A. Millar,
+Prof P.
Steinberg

Morphology and molecular
phylogeny of the red algae
Laurencia in NSW

Australian
National
University

+Prof. M. Crisp,
Dr M. Rossetto,
Dr P. Weston

Evolutionary patterns across the
landscape in Telopea and
Lomatia

Jessica Mowle

PhD
Final year
completed
PhD
Final year
completed
PhD
Final year
completed
Honours

+Prof J. Bruhl,
Dr Elizabeth
Brown
Dr M. Rossetto,
+Prof R. Hill,
+Prof A. Lowe

+Dr J. Powell, Dr
C. Offord

Paul Musili

PhD

University of
Western
Sydney
University of
New England

Rhizosphere microbiota in the
survival, conservation and future
regeneration of Wollemi Pine
Systematics studies in
Schoenus L. (Schoeneae,
Cyperaceae)

Yola Metti

Melita Milner
(nee Baum)

Dr C. Offord
,+Assoc Profs G.
Wardle & +M.
Henwood
+Dr Claudia
Catterall, Dr C.
Offord
+ Dr Peter
McQuillan, +
Greg Jordan,
Dr P. Weston
Dr C. Offord,
+Assoc Profs G.
Wardle.
+Dr M.
Heywood, Dr B.
Conn
Dr M. Rossetto,
+Prof D. Crayn,
+Prof A. Lowe

+Prof J. Bruhl,
K. Wilson, +A.
Gibbs
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Extent of clonality and
taxonomic relationships in
Davidsonia
Framing a semi-mechanistic
model: how will plant
populations respond to climate
change?
Seed storage and longevity
biology of Rainforest Myrtaceae
Phylogeny and pollination
biology of Helicia (Proteaceae)

Restoration of endangered
grasslands, the role of seed
production areas
Phylogeny and biogeography of
Mitrasacme s. lat.
(Loganiaceae)
Historical biogeography and
phylogeography of the family
Cunoniaceae (Oxalidales) in
Australasia
The evolutionary and
pathogenic potential of
Fusarium oxysporum from
native soils in Australia
Phylogenetic diversity and
endemism in Australian conifers
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Student

Degree

University

Supervisors

Project Title

Zoe-Joy Newby

PhD

University of
Sydney

Modelling Phytophthora dieback
in the Greater Blue Mountains
World Heritage Area

Huy Chung
Nguyen

PhD

University of
Western
Sydney

George
Plunkett
Caroline
Puente-Lelievre

PhD

New England
University
James Cook
University

+Prof. D. Guest
(UniSyd), +Dr D.
Ramp
(UniNSW), Dr E.
Liew
+Dr P. Holford,
+Prof. A Beattie,
+Dr A. Haigh,
+Prof. D.
Mabberley, Dr P.
Weston
+Prof J. Bruhl,
K. Wilson
Dr Elizabeth
Brown, +Dr
Darren Crayn

Victor Puno

MPhil

University of
Sydney

Dr. E Liew,
+Prof D. Guest,
+ Dr. L.
Teseriero, + Dr.
Lucy TranNguyen,

Zoe Reynolds

PhD

Susan
Rutherford

PhD

Australian
National
University
University of
NSW

Lucas
Shuttleworth

PhD
Final year
completed
PhD

University of
Sydney

Dr P. Weston,
+Dr M. Cardillo,
+Dr P. Rymer
+Dr S. Bonser,
Dr M. Rossetto,
Dr P. Wilson
+Prof D. Guest,
Dr. E Liew

Phylogenetic, taxonomic and
functional turnover among
Proteaceae assemblages
Adaptive variation vs.
vicariance: what drives
speciation in eucalypts?
Biology and Management of nut
rot of chestnut
‘Systematics, evolution and
ecology of the Banksia
spinulosa complex’

PhD
Final year
completed
PhD
Final year
completed

Australian
National
University

+Professor J.
Bruhl, +Dr W.
Whalley,
Dr P. Weston
+Prof R. Peakall,
Dr M. Rossetto

Fusarium Wilt of Snow Peas

PhD

Monash
University

Dr E. Liew, +A.
Watson (NSW
DPI), +Prof
L. Burgess
+Dr P. Baker,
+Dr T. Auld, +Dr
T. Brodribb, Dr
C. Offord

Margaret
Stimpson

Michael
Whitehead
Ameera
Yousiph

Heidi Zimmer

PhD

University of
New England

University of
Sydney

Circumscription of Murraya and
Merrillia (Sapindales: Rutaceae:
Aurantioideae) and susceptibility
of species and forms to
huanglongbing
Systematic studies in
Lepidosperma (Cyperaceae)
Systematics of the
Leucopogon/Syphelia/Astroloma
clade (Ericaceae subf.
Syphelioideae)
Fusarium Wilt of Watermelon

Gene flow patterns in speciating
ground orchids

Limits to recruitment of a rare
conifer, Wollemia nobilis

+ external supervisor
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Appendix B
Honorary Research Associates – current projects

Name

Project

Paul Adam

Studies on Alan Hamilton - pioneer in a number of aspects of ecology in the
th
th
late 19 and early 20 century, who worked at the Royal Botanic Gardens
with a view to publication

BA (1st Class Hons) MA
and PhD (Emmanuel
College, Cambridge)

Alan Archer
PhD(City Lond), CChem,
FRSC

Doug Benson
BSc(Hons)(UNSW)

(1 April 2013 – 31 March 2015)

Study of the lichen family Graphidaceae in Australia; study of the lichen
genus Pertusaria in Australia
New project: a World Key to the genus Pertusaria
Newnes Shrub Swamp Study with Maurizio Rossetto;
Mallee Ash Eucalypt study; prepare publications on Ecology of Cumberland
Plain Woodland; Ludwig Leichhardt at Mt Royal project;
Editorial duties for Cunninghamia.

Peter Bernhardt

Completion and Publication of Darwin’s Orchids; Then and Now
Completion study on the pollination and breeding systems of two, shrubby
species of Proteaceae in the Blue Mountains, NSW with Dr Peter Weston
Completion of Final Report on sterility and breeding systems in remnant
population of Asclepias meadii
Comparative pollination biology of papilionoid legumes in Missouri and
Western Australia.

Barbara Briggs

Poales– Phylogeny and morphology of Restionaceae, Centrolepidaceae and
Anarthriaceae.
Restionaceae-- Description of new species & seed morphology; Flora of
Australia.
Ecdeiocoleaceae –Epidermis morphology of Ecdeiocoleaceae leaves.
Patterns of flowering in Ecdeiocoleaceae
Basal Angiosperm phylogeny—relationships of Trithuria (Hydatelllaceae)
Botanical talks to RBGS Volunteer Guides

BSc(Hons), PhD(Syd),
PSM

Carrick Chambers AM

Continuance of monograph of the genus Blechnum on a worldwide basis

MSc(NZ & Melb),
PhD(Syd), Hon.LLD(Melb),
Hon.DSc(NSW), AHRIH

Anthony Curry

See George Orel and Anthony Curry

Gwen Harden

Floristics and distribution of rainforest species in subtropical mainland
Australia (Rockhampton to Victoria) incl. preparation of a USB on the
identification of rainforest trees, shrubs and climbing plants. – covering 1140
taxa – key of 147 characters – incollaboration with Dr Bill McDonald (Qld
Herbarium) and Hugh and Nan Nicholson.

MSc(UNE)

Peter Hind
HortCert

Jocelyn Howell
BPharm(Syd), BSc(Macq)

Robert Kooyman
Grad. Cert. Forest Science
(Hons) (Melb), MSc (UNE),
PhD (Macq)

Research and collection of the Ferns of Australia, and incorporating them
into the NSW Herbarium collection.
Seed and germination characteristics of Cumberland Plain Woodland native
plant species; plus assist Doug Benson with Species relationships over
longer term drought and wet periods in Cumberland Plain Woodland and
Native vegetation change over time (at selected Sydney sites)
Continue to elucidate the factors contributing to the persistence of rain forest
vegetation and continental scale variation in rain forest phylogenetic and
floristic diversity, and contrast that with the dry-adapted component of the
Australian flora.
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Appendix B
Honorary Research Associates – current projects

Name

Project

Erich Lassak

Chemotaxonomic studies on the essential oils of the NSW indigenous flora
Updating and correction of botanical names of essential oil bearing species
quoted in the literature – intending to publish a new book on essential oils
once all corrections are made.

Bc(Hons), MSc, PhD(NSW)

Alan Leishman
PhotoengravingEtchingCert

John Leslie
BA(Dall), MS(UWisc),
PhD(UWisc)

Anthony Martin
BioTechCert,
BioTechHigherCert,
BAppSc(Riverina)

Patricia Meagher
BSc(Hons) Urban
Horticulture(UTS)

(1 April 2013 – 31 March 2015)

Bird Banding and Observation Study at Mount Annan BG
Researching history of the Aviary in the Royal Botanic Gardens
Genetics and Physiology of Fusarium spp. In collaboration with Dr Brett
Summerell

Member of 2016 Bicentennial Book Committee
Member of Margaret Flockton Award Committee
Participation in Oral History project – towards 2016 – editing transcripts

Work on papers, protocols and research of W. nobilis
Work on Wollemi pine website and attend recovery team meetings.
Advice – understanding and management of Phytopthora dieback.

Phosphonate bark painting of Wollemi pine
Reviewing Seedbank Workshop
Peter Michael
BAgSc(Hons); PhD(Adel)

Preparation of specimen of weedy genera, Verbena and Glandulaira in the
NSW Herbarium collection.
Complete studies on Onopordum andXanthium.
Continue studies on Echinochloa (with Richard Jobson).
Publication of new species of Eryngium in Australia and New Zealand.

Peter Olde

Revision on Grevillea ‘Triloba Group’ (ABRS grant)
Papers (some joint) on various Grevillea species
Book on Cultivar to finalise
Paper on phylogenetic relationship between Hakea and Grevillea

George Orel and
Anthony Curry

Description and Publication on newly discovered Theaceae species
Ongoing curation of DNA collection
Present paper at International Camellia Congress in March 2014
Collection and databasing of Theaceae species from Viet Nam
Camellia culture presentations throughout NSW

Christopher Quinn

Finalised collaboration with Dr David Albrecht, NT Herbarium, to complete
revision of generic concepts in the Oligarrheneae and the Monotoca clade of
Styphelieae
Continuance of collaboration with Dr Elizabeth Brown on Epacrideae
2012-2013 was Chris’s last year as an HRA.

BSc (Hons)(Tas); PhD
(Auk)

Helen Ramsay
MSc, PhD(Syd)

Rod Rice

Finalising the revision of the family Bruchiaceae, esp. genus Trematodon for
Flora of Australia
Updating the family Bryaceae for Flora of Australia
Identifying and returning loans of Bryaceae from MEL and AD
Checking specimens from Utrecht (Prof Ben van Zanten) and returning
unrequired ones.
Identifying and checking specimens from Bryaceae, Orthotrichaceae and
Sematophyllaceae
Complete studies and monographic treatment of the Vandoid orchid genus
Renanthera
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Appendix B
Honorary Research Associates – current projects

Name

Project

(1 April 2013 – 31 March 2015)

Geoffrey Sainty

Completion of Waterplants of Australia by Sainty and Jacobs and Wilson.

DipAgr(WAC),
GradDipExt(Hawkes)

Phil Spence

Working on a revision of Orchideacea Dendrobium Section Latouria
Continuance of breeding project for cooler climate growing hybrids of high
altitude Latouria-type New Guinea dendrobiums.
Travel to Taiwan to study living collections.

John Thomson

Check and re-determine Herbarium Curation of Pteridium held in NSW
Genome Architecture in Pteridium
Origins and Colonisation Histr4oy of Bracken Ferns in the Galapagos
Developmental Changes in Lateral Line Aerenchyma of Pteridium

MSc, MAgrSc, PhD(Melb)
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Appendix C: REPRESENTATION ON EXTERNAL
COMMITTEES
Paul Adam
Associate editor of Wetlands – Springer; Member of the Editorial Board of Ecological
management and Restoration
Doug Benson
Member, National Trust Bush Management Advisory Committee; Member, Greater Blue
Mountains World Heritage Area Advisory Committee.
Dr John Benson
Member, World Conservation Union (IUCN) Commission on Ecosystem Management;
Member, IUCN International Committee on Ecosystem Risk Assessment; Member, OEH
Plant Community Type Change Panel; Member, Steering Committee OEH NSW North Coast
vegetation classification; Member, Wollemi Pine (Wollemia nobilis) Species Recovery Team;
Member, OEH Parks and Wildlife Darling Riverine Plains Bioregion reserve selection working
group.
Dr Barbara Briggs (Honorary Research Associate)
Committee Member, NSW Division of Australian & New Zealand Association for the
Advancement of Science (ANZAAS).
Dr Elizabeth Brown
Adjunct Lecturer, University of New England; Adjunct Lecturer, University of Sydney
Professor Carrick Chambers (Honorary Research Associate)
Member Griffin Reserves Advisory Committee for Willoughby City Council; Member,
Florilegium Committee Royal Botanic Gardens and Domain Trust; Patron, Walter Burley
Griffin Society of Australia Inc.
Dr Barry Conn
Project Leader Pacific Region, of the European Union-sponsored African-Caribbean-Pacific
(ACP_EU) Forest Network (FORENET) Program; Member of the Scientific Advisory Group for
the ACP-EU project; Coordinator, Flora Malesiana Urticaceae Working Group.
Dr Dale Dixon
Member, DISNSW; Chair, Managers of Australasian Herbarium Collections; MAHC –
Managers of Australasian Herbarium Collections (Chair – until end of 2012; now member
2013).
Dr Marco Duretto
Research Associate, School of Botany, The University of Melbourne; Editor, Phytotaxa.
Peter Hind (Honorary Research Associate)
Leader, Society for Growing Australian Plants Fern Study Group.
Dr Edward Liew
Member, NSW Phytophthora Threat Abatement Plan Working Group (OEH); Member,
Wollemi Pine Recovery Team; Member, Steering Committee of Gondwana Rainforest WHA
Caring for Country grant on Phytophthora management (OEH); Member, Mango
Malformation Disease Working Group 1 (C’wealth Dept of Agriculture, Forestry and Fisheries,
DAFF, and Australian Mango Industry Association); Member, Myrtle Rust Taxonomy Group
(DAFF); Member, OEH Myrtle Rust Management Plan Working Group; Member, The Winston
Churchill Memorial Trust Fellowship Selection Panel (Land, Commerce and Logistics);
Member, Adjunct Senior Lecturer, Faculty of Agriculture, Food and Natural Resources, The
University of Sydney.
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Prof. David J. Mabberley
Visiting Professor, Department of Plant Sciences, University of Oxford (UK); Extraordinary
Professor, University of Leiden (Netherlands); President, International Association for
Botanical and Mycological Sciences; Chairman, General Committee on Botanical
Nomenclature; Council of the International Association for Plant Taxonomy (past-President;
Bratislava); Director, Council of Heads of Australian Botanic Gardens Inc.; Member, Visiting
Committee, Longwood Gardens, USA (Pennsylvania); Trustee, Sir Joseph Banks Archive
Trust (UK); Member, Advisory Committee on Nomenclature and Taxonomy, Royal
Horticultural Society (UK); Advisory Board, Flora of Peninsular Malaysia (Kuala Lumpur);
Editorial Board, Blumea (Leiden, NL); Editorial Board, Willdenowia (Berlin); Editorial Board,
Rheedea (India); Patron, Cactus & Succulent Society of NSW, Director, Foundation and
Friends of the Botanic Gardens, Sydney; Editorial board of European Journal of Taxonomy;
Member, Science Advisory Council, University of New South Wales; Member, History Week
Council, Sydney.
Bob Makinson
Member, The NSW Threatened Species Priority Action Statement (PAS2) Working Group,
under Office of Environment and Heritage; Member, national Myrtle Rust Scientific Advisory
Group (SAG) to the Myrtle Rust Transition to Management Program, under Plant Health
Australia;. Member, Species Recovery Team for Grevillea wilkinsonii; Member,
Goobarragandra Valley Reserves Trust (Crown Lands Trust under Dept of Lands); Member,
Wollemi Pine Conservation Management (Recovery) Team.
Dr Amelia Martyn
Member, Australian Network for Plant Conservation; Member, WISENet (Women in Science
Enquiry Network), Member, Australian Society for Horticultural Science; Member,
International Society for Seed Science
Patricia Meagher
Member, Wollemi Pine Conservation Management (Recovery) Team; Member, NSW
Phytophthora cinnamomi Threat Abatement Plan Working Group.
Dr Peter Michael (Honorary Research Associate)
Member, National Trust Bush Management Committee.
Dr Alan Millar
Editor-in-chief, Journal of the International Phycological Society - Phycologia; Deputy Chair,
NSW Fisheries Scientific Committee, Fisheries Management Act; Adjunct Professor,
University of New South Wales, University of Melbourne and James Cook University;
Professorial Research Fellow, University of Wollongong; Chair – Research Advisory Group,
Sapphire Coast Marine Discovery Centre; Member, International Organising Committee,
International Phycological Congresses; Member, Nominations Committee, International
Phycological Society; Member - International Marine Experts Group; Algal Consultant for
International Union for the Conservation of Nature (IUCN); Consultant for Conservation
International, Washington DC; Chair, Research Advisory Group, Sapphire Coast Marine
Discovery Centre
Dr Cathy Offord
Adjunct Associate Professor, University of Sydney; Scientific Committee International
Conference on Germplasm of Ornamentals July 2012; Member, Wollemi Pine Conservation
Management Committee.
Dr Nathalie Nagalingum
Associate Editor, American Fern Journal; Hansjörg Eichler Research Scientific Research
Fund Committee, Australasian Systematic Botany Society; Systematics without Borders 2013,
Joint Australasian Systematic Botany Society Conference, Organising Committee
Dr Matt Renner
Department of Conservation Threatened Bryophyte Specialist Panel member (New Zealand).
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Dr Helen Ramsay (Honorary Research Associate)
Taxonomist and Honorary Associate in Biology at Macquarie University, Downing Herbarium
[MQU].
Dr Maurizio Rossetto
Member, IUCN/SSC Reintroduction Specialist Group; Member, The Association for Tropical
Biology and Conservation; Member, Genetic Society of Australia; Member, Ecological
Society of Australia; Editor, ISNR Ecology; Adjunct, University of Adelaide; Member,
Fontainea oraria Recovery Team; Member, Elaeocarpus williamsianus Recovery Team;
Leonie Stanberg
Member, IUCN/SCC Cycad Specialist Group.
Dr Brett Summerell
Member Executive Committee, Council of Heads of Australasian Herbaria; Member, Council
of Australian Biological Collections; Member, Management Committee, Atlas of Living
Australia; Adjunct Professor, Faculty of Agriculture, Food and Natural Resources, University
of Sydney; Adjunct Professor, Department of Plant Pathology, Kansas State University.
Adjunct Professor, School of Biological, Earth and Environmental Sciences, University of New
South Wales
John Thomson (Honorary Research Associate)
Professor Emeritus, University of Sydney; Council Member, International Association of
Pteridologists; Committee Member, International Bracken Group.
Dr Peter Weston
Member, Editorial Advisory Board, Kew Bulletin; President, Australasian Systematic Botany
Society; member, Bushland Management Advisory Committee of Lane Cove Municipal
Council; Chairman, Ira Butler Trophy Committee (a joint committee of the Orchid Society of
New South Wales and the Australasian Native Orchid Society); Adjunct Assoc. Professor,
University of New England; member, Editorial Board, Phytotaxa, Adjunct Assoc. Professor,
University of New South Wales.
Karen Wilson
Adjunct Associate Professor, University of New England; Secretary, General Committee for
International Code of Nomenclature for Algae, Fungi & Plants; Member, Nomenclature
Committee, International Association for Plant Taxonomy; Member of Joyce W. Vickery
Research Fund Committee and Council Member, Linnean Society of New South Wales.
Dr Peter Wilson
Adjunct Senior Lecturer, University of New England; Member, Committee of the Heads of
Australasian Herbaria, Australian Plant Census Working Group; Member, OEH’s Myrtle Rust
Reference Group. Asssociate Editor, Australian Systematic Botany; Member, NSW
Threatened Species] Scientific Committee; Member, Committee for Vascular Plants
(International Association for Plant Taxonomy); Member Australian Biological Resources
Study (ABRS) Advisory Group and Research Subcommittee.
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Appendix D: EXTERNAL FUNDING TO THE TRUST
GRANT FUNDING TO THE TRUST
Australian Biological Resources Study (ABRS)
Dr Matthew Renner, Dr Nicolas Devos (Duke University) and Dr Elizabeth Brown
(Postdoctoral Fellowship grant) - A molecular and morphological investigation of species
limits in Australian Radula (Radulaceae: Jungermanniiae). $75,000 (final year of a 3 year
$225,000 grant)
Prof. Pauline Ladiges, Dr Marco Duretto, Dr Michael Bayly - Molecular phylogeny and
infrageneric classification of Zieria (Rutaceae), with emphasis on relationships of endangered,
narrow endemic taxa. $10,000 (final year of a 3 year $30,000 grant)
Peter Olde - Working towards a complete revision of the Grevillea triloba group (Proteaceae)
with the description of c. 30 new species. $5,000 (one year only)
Allan Millar and Yola Metti ‘The morphological and molecular phylogeny of the Laurencia
complex (Rhodophyta, Rhodomelaceae) for Australia’. $70,000 (1st year of a 4 year $210,000
grant).
Richard Jobson ‘Diversification and species limits within the Australian Utricularia L.
(Lentibulariaceae)’. $10,000 (1st year of a 3 year $30,000 grant)
Trevor Wilson, Barry Conn and Murray Henwood ‘Systematics of the Prosthantheroideae
(Lamiaceae)’. $90,000 (1st year of a 3 year $270,000 grant)
Bioplatforms Australia Ltd
Rossetto, M – ‘Rainforest functional phylogeography’ ($45,000)
NSW Office of Environment and Heritage Threatened Species Priorities Action
Statement (PAS)
Dr Marco Duretto - Conservation advice for Boronia hapalophylla (Shannon Creek Boronia).
Data deficient threatened species $1,520
Karen Wilson - Conservation advice for Eleocharis obicis. Data deficient threatened species.
$5,400
Dr Richard Jobson - Conservation advice for Callitriche cyclocarpa (Western Water Starwort).
Data deficient species. $1,225
Australian Research Council – Linkage Grant
Dr Andy Lowe (Uni Adel), Dr Maurizio Rossetto, Dr Brett Summerell – ‘Species and gene
turnover across environmental gradients - a landscape-level approach to quantify biodiversity
and resilience for climate adaptation’. $90,000 (final year of a 3 year $270,000 grant)
The Fenner School of Environment and Society (ANU)
Dr M Rossetto, D. Benson; D. Keith (OEH) – ‘Maintaining long-term resilience in isolated peat
swamp flora: exploring the significance of population variation and connectivity using genetic
and ecological evidence across a range of scales’ (1st year of a 3 year $250,000 grant)
Gosford City Council – Ecological Research Grant
Dr Karen Sommerville, Dr David Tierney (Ecological Assessments), Professor Caroline Gross
(UNE), Dr Cathy Offord - The restoration potential and genetic diversity patterns of Diuris
bracteata: towards a resolution of the management of this species in the Gosford LGA. $4675
(final year of a 2-year $18700 grant)
Ian Potter Foundation
PlantBank Funding $250,000 (3rd year of a 3 year $750,000 grant)
Office of Environment and Heritage – North West Region
Dr Karen Sommerville and Dr Cathy Offord - Ex situ conservation of threatened orchids.
$4000 (2nd year of a 3-year $45,000 grant)
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Slade Orchid Fund
Dr Karen Sommerville and Dr Cathy Offord – The cost of pollination of Diuris arenaria.
$34,500
Horticulture Australia Limited
Dr Edward Liew, Victor Puno, Dr Lucy Tran-Nguyen (NT DPI), Dr Len Teseriero (NSW DPI)
and Prof David Guest (Uni Syd) - Characterisation and management of Fusarium wilt of
watermelon. $3,000 (1st year of a 3 year $9,000 grant)
Institut Agronomique néo-Calédonien
Dr Peter Wilson "Phylogeny of the tribe Xanthostemoneae (Myrtaceae)". Travel to New
Caledonia $900
Mazda Foundation
Peter Cuneo and Dr Cathy Offord - Seed Quest NSW partnership. $30,000 (finalised in
December 2012)
Millennium Seed Bank, Kew
Peter Cuneo and Dr Cathy Offord - Seed Quest NSW partnership $8,800
Plant Health Australia and Department of Agriculture Fisheries and Forestry (DAFF)
Dr Edward Liew and Dr Marlien van der Merwe – Phylogenetic position of the Puccinia psidii
sensu lato complex in the Pucciniales. $30,000 (1½ year $60,000 grant – extended 3 months)

Foundation and Friends of the Botanic Gardens
Private benefactors
Dr Cathy Offord and Peter Cuneo – ‘Rainforest Seed Project: Stage 2’ – Rainforest seeds
research and conservation project $80,000 (2nd year of a 3 year project). Project funded by
donations from private benefactors, Tony Maxwell, Robyn Godlee and Ken Roberts.
2012 Scholarship
Dr John Benson towards travel to participate at international workshops at the IUCN World
Conservation Congress in Je Ju, South Korea $3000
Arcadia Foundation (through Foundation and Friends of the Botanic Gardens)
Dr Cathy Offord and Peter Cuneo – ‘Rainforest Seed Project: Stage 2’ – Rainforest seeds
research and conservation project $58,000 (1st 6 months of a 3 year $348,000 project).
Bloomberg Limited Partnership
Peter Cuneo and Dr Cathy Offord - Seed Quest NSW partnership. $30,000
Margaret Flockton Award and Exhibition
$10,000
Mundango Abroad (through Foundation and Friends of the Botanic Gardens)
Barry Conn – ‘Field studies of the trees of the Western Province of Papua New Guinea’ – part
of a long-term collaboration between the National Herbarium of New South Wales and the
Papua New Guinea National Herbarium to document the tree of Papua New Guinea, $10,000
COLLABORATIVE GRANTS
Australian Biological Resources Study (ABRS)
Prof. Jeremy Bruhl (UNE) and Karen Wilson - Phylogeny, taxonomy and biology of Schoenus:
A Cinderella of Australian Cyperaceae. $150,000 (final year of a 3 year $300,000 grant)
Prof. Jeremy Bruhl (UNE) and Karen Wilson - Species limits and phylogenetic relationships of
Lepidosperma (Cyperaceae, Schoeneae), and a ‘Flora of Australia’ treatment of eastern
Australian species. $58,000 (final year of a 3 year $174,950 grant)
Australian Research Council - Discovery
Dr Tianhua He (Curtin Uni), Prof. Byron Lamont (Curtin Uni), Dr Peter Weston, Prof. Richard
Cowling (Curtin Uni) - Origin and evolution of plant functional traits in relation to fire. $100,000
(2nd year of a 3 year $310,000 grant) [Funded through Curtin University, Managed by Royal
Botanic Gardens and Domain Trust]
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Dr Gregory Jordan (Uni Tas), A/Prof. Rene Vaillancourt (Uni Tas), Dr Maurizio Rossetto –
Mobility - Stasis or extinction? The response of plants to long-term environmental change.
$100,000 (1st year of a 3 year $285,000 grant)
FORENET, African–Caribbean–Pacific Secretariat of the European Union
Barry Conn – ‘Keys to trees Papua New Guinea’ – documentation of the trees of the Kamiali
and Oomsis regions (Morobe Province) of Papua New Guinea. $30,000 (Final year of a threeyear project)
National Environment Research Program
Prof. Darren Crayn (James Cook Uni), Dr Craig Costion (JCU), Kaylene Bransgrove (JCU),
Dr Katharina Schulte (JCU), Dr Sandra Abell-Davies (JCU), Dr Dan Metcalfe (CSIRO), Dr
Maurizio Rossetto, Prof. Andy Lowe (Uni Adel), Prof. Stephen Williams (JCU) - ‘What is at
risk? Identifying rainforest refugia and hotspots of plant genetic diversity in the Wet Tropics
and Cape York Peninsula’. $107,000 (2nd year of a 3 year $320,000 grant)
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Appendix E: COOPERATIVE RESEARCH
Dr Chris Allen
•
Floristic composition of the Liverpool Plains grassland with Namoi CMA. This project is
completed as of March 2013, with a report sent to the Namoi CMA.
Dr Alan Archer
•
Chemotaxonomy of species of the lichen family Graphidaceae & the genus Pertusaria
with Prof. J.A. Elix of the Australian National University.
Doug Benson
•
Ludwig Leichhardt's historical collections at Mt Royal, Hunter Valley; with Martin Fallding,
Singleton
•
Newnes Plateau shrubswamps vegetation with I. Baird Univ of Western Sydney, M. Krogh
(OEH).
Dr John Benson
•
NSW Vegetation Classification and Assessment database: collaborative effort with plant
ecologists in agencies and in the private sector across NSW. Collaboration with the OEH
Vegetation Information System to web-enable the VCA database and link it to NSW
Natural Resource Management regulations. Work is continued classifying approximately
200 plant communities in the four million hectare Australian Alps and South Eastern
Highlands Bioregions in south-eastern NSW.
•
Linkage with NatureServe USA in the development of an international vegetation
classification system for higher hierarchical levels.
Dr Barbara Briggs
•
Phylogeny and classification of Restionaceae, Anarthriaceae and Centrolepidaceae with
Dr A.J Perkins (Western Australian Herbarium) and Dr. A.D. Marchant.
•
Sequencing whole chloroplast genome of Trithuria to investigate its position as a basal
angiosperm with B.T. Drew, B.R. Ruhfel, S.A. Smith, J.G. Burleigh, P.S. Soltis and D.E.
Soltis (University of Florida) and M.J. Moore (Oberlin College, Ohio).
Dr Elizabeth Brown
•
Systematics of Asterella (Aytoniaceae) with Dr C. Cargill, Centre for Plant Diversity,
Canberra.
•
Bryoflora of New Caledonia with Dr Jérôme Munzinger, IRD, Noumea.
•
IBISCA Queensland and SANTO2006, an international project to study biodiversity.
•
Horizontal gene transfer between bryophytes and Amborella with Prof. Jeffrey Palmer and
Dr Eric Knox of Indiana University.
•
Systematics of the Leucopogon s.lat. complex with M. Hislop, WA Herbarium and Prof.
D.Crayn, Director Australian Tropical Herbarium
Professor Carrick Chambers
•
Classification and description of a new species of fern in the genus Blechnum collected in
mountain areas near Mt Jaya in eastern Papuasia in collaboration with P. Edwards and R.
Johns at the Royal Botanic Gardens Kew, England.
Dr Barry Conn
•
Phylogeny of Prostantheroideae (Lamiaceae) with Trevor Wilson and Dr Murray Henwood
(University of Sydney).
•
Phylogeny of Urticaceae with Dr Chris Quinn, Julisasi T. Hadiah (Kebun Raya Indonesia)
•
Systematics of Urticaceae in Indonesia and Malaysia with Dr Julisasi T. Hadiah (Kebun
Raya Indonesia)
•
Systematics of Loganiaceae with Kerry Gibbons (PhD student), Charles Forster (Honours
student), Murrray Henwood and Simon Ho (all University of Sydney)
•
Systematics of Drosera peltata complex (Droseraceae) with Robert Gibson (OEH)
•
Review of Verbena in Australia with Dr Peter Michael
•
Guide to trees of Papua New Guinea with Kipiro Damas (Papua New Guinea National
Herbarium)
Dr Marco Duretto
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•

Molecular phylogeny of Boronia (Rutaceae) with Dr M. Bayly (The University of
Melbourne)
•
Molecular phylogeny and infrageneric classification of Zieria (Rutaceae), with emphasis
on relationships of endangered, narrow endemic taxa with Ms R. Barrett, Prof. P.Y.
Ladiges, Dr M. Bayly (The University of Melbourne).
•
Flora of Australia account of Boronia (Rutaceae) with Paul Wilson (PERTH) and Prof.
Pauline Ladiges (Uni. Melb.)
•
Flora of Australia account of Zieria (Rutaceae) with Alex George (Murdock University) and
Dr Paul Forster (BRI)
Dr Richard Jobson
•
Global systematics of Themeda (Poaceae) with B. K. Simon (Queensland Herbarium,
Brisbane) and Prof. N. Barker (Rhodes University, South Africa).
•
Systematics of the Australian Hypericum (Clusiaceae) with Dr. J. Hosking (NSW
Agriculture, Tamworth).
•
Taxonomy in Peplidium (“Scrophulariaceae”) with Dr W. Barker (Herbarium SA).
•
Evolutionary studies in the bladderworts (Lentibulariaceae) with Dr. L. Adamec (Academy
of Sciences, Czech Republic), WA, C. Gardiner (U. Auckland, NZ), Dr. B. Płachno
(Jagiellonian University, Poland), Dr. Barry Conn.
•
Taxonomy in Isotoma (Lobeliaceae) with David Albrecht (Alice Springs Herbarium).
•
Monitoring Wetlands In the 21st century, Dr. Eren Turak (OEH, Sydney).
•
Morphological studies in Echinochloa (Poaceae) with S. Claerhout (Ghent University,
Belgium), Dr. Peter Michael, and Dr. Hirohiko Morita (Akita Prefectural University, Japan).
Dr Edward Liew
•
Evolutionary and pathogenic potential of Fusarium oxysporum from native soil and
endophytic associations in Australia with Professor Lester Burgess, The University of
Sydney.
•
Biology and management of nut rot of chestnut in Australia with Professor David Guest,
The University of Sydney.
•
Can remote sensing and ecological modelling be used to assess potential impact of
Phytophthora cinnamomi? Project collaboration with Prof. David Guest, The University of
Sydney and Dr Dan Ramp, University of NSW.
•
Phylogenetic placement of Puccinia psidii sensu lato complex (Myrtle Rust, Eucalyptus
Rust, Guava Rust) in the Pucciniales. Project collaboration with Dr. Marlien van der
Merwe, University of Adelaide and RBGDT, and Dr Wolfgang Meier, Institute for
Epidemiology and Pathogen Diagnostics, Julius-Kuhn Institute, Germany
•
Fusarium wilt of watermelon with Dr Lucy Tran-Nguyen, NT DPI; Dr Len Teseriero, NSW
DPI and Prof David Guest, The University of Sydney.
Prof. David J. Mabberley
•
Citrus and allies - taxonomy and the origins and control of huanglongbing (Citrus
greening) with Professor Andrew Beattie and Dr Paul Holford, University of Western
Sydney.
•
Systematics of Clerodendrum (Lamiaceae) with Dr James Wearn, Royal Botanic
Gardens, Kew.
•
A Robert Brown Thesaurus – publications, manuscripts, plant-names and eponymy with
David Moore, Natural History Museum (London).
•
Phylogenetics of Dysoxylum (Meliaceae) with Prof. Dr Alexandra N. Muellner-Riehl and
colleagues (Department of Molecular Evolution and Systematics of Plants, Institute of
Biology, University of Leipzig, Germany).
Bob Makinson
•
Taxonomy of Astrotricha with M.J. Henwood, University of Sydney, monograph and Flora
of Australia treatment.
•
Phylogeny of Proteaceae sub-tribe Hakeinae, with Austin Mast, University of Florida,
USA.
Dr Amelia Martyn
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•

Comparative longevity of Australian seeds using a rapid ageing technique with Dr David
Merritt (Kings Park Botanic Garden), Dr Phillip Ainsley (Adelaide Botanic Garden), Dr
Robin Probert (Millennium Seed Bank, Royal Botanic Gardens Kew)
Dr. Yola Metti
• The systematics of the Laurencia complex (Rhodomelaceae, Rhodophyta) of Australia
with Dr. Alan Millar
• The Laurencia (Rhodomelaceae, Rhodophyta) of Northern Western Australia with Dr.
John Huisman (Western Australia)
• Laurencia dendroidea of Australia and Brazil (Rhodomelaceae, Rhodophyta) with Dr Alan
Millar, Dr V. Cassano (Brazil) and Dr M.T. Fujii (Brazil)
• The molecular phylogenies of the Laurencia complex (Rhodomelaceae, Rhodophyta) of
Taiwan, with Dr. Showe-Mei Lin (Taiwan)
• Molecular investigations of a possible new genus in the Laurencia complex
(Rhodomelaceae, Rhodophyta) in the Mediterranean. With Dr Alan Millar, Dr Furnari (Italy)
and Dr Cormaci (Italy).
• The phylogenetics of the genus Nereia (Sporochnales, Phaeophyceae) with Dr Nick Yee
and Dr Alan Millar
• The Chondria of New Zealand, including molecular evidence for new genera
(Rhodomelaceae, Rhodophyta) with Dr Alan Millar and Dr Wendy Nelson (NIWA, New
Zealand)
Dr Alan Millar
•
DNA research on Sporochnales with Nick Yee, Dr G.T. Kraft, University of Melbourne and
Dr Adam Marchant.
•
Systematics of coralline algae of the east coast of Australia with Dr Wm J. Woelkerling, La
Trobe University, Victoria.
•
New Zealand representatives of the red algal family Delesseriaceae with Dr W. Nelson,
Museum of New Zealand, Wellington.
•
Marine floristics of East African coast with Prof. E. Coppejens and Dr O. De Clerck,
University of Gent, Belgium.
•
Biogeographical similarities between South Africa and eastern Australia with Prof. J.
Bolton, University of Cape Town.
•
Invertebrate epifauna of macroalgae with Dr G. Wilson and Dr D. Faith, Australian
Museum.
•
DNA research on the red algal genus Laurencia with Yola Metti and Prof. P. Steinberg,
University of New South Wales.
•
DNA research on Laurencia from Taiwan (with Yola Metti and Showe-Mei Linn); from the
Mediterranean (with Yola Metti and Professors Cormaci and Furnari, University of
Catania, Sicily, Italy); and from New Zealand (with Yola Metti and Wendy Nelson, NIWA).
•
Systematics of the red macroalgal family Ceramiaceae with Dr O. De Clerck, University of
Gent, Belgium.
Dr Nathalie Nagalingum
•
Phylogenetic diversity and endemism in Australian conifers with Annasophie Lee and
Prof. Brent Misher, University of California, Berkeley, and Dr Joe Miller, Dr Carlos
Gonzales, Nunzio Knerr and Dr Andrew Thornhill, Centre for Australian National
Biodiversity Research, CSIRO.
•
Phylogenetic Diversity and Endemism of Australian Ferns with Prof. Brent Misher,
University of California, Berkeley, Dr. Shawn Laffan, School of Biological, Earth and
Environmental Sciences, University of New South Wales, and Dr Joe Miller, Dr Carlos
Gonzales, Nunzio Knerr and Dr Andrew Thornhill, Centre for Australian National
Biodiversity Research, CSIRO.
Dr Cathy Offord
•
Predicting the effects of climate change and elevated carbon dioxide on Australian tree
species, with Professor David Tissue and others, University of Western Sydney and
University of Sydney;
•
Lipid characterization of Araucariaceae seeds with Dr C. Duke and Dr R. Duke, University
of Sydney.
•
Control of flowering in Telopea, Assoc. Prof. Robyn McConchie, University of Sydney.
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•

Longevity of seeds of Australian species, with Dr A. Martyn, RBG, Dr Dave Merritt, Kings
Park and Botanic Garden and the Australian Seedbanking Partnership.
Dr Helen Ramsay
•
Revision of the moss family Bruchiaceae for the Flora of Australia with Dr Rod Seppelt,
Tasmanian Herbarium.
Dr Matt Renner
•
Systematics of New Zealand Porella (Porellaceae: Jungermanniopsida), with Dr David
Glenny (Landcare Research Ltd, New Zealand), lead author.
•
Global liverwort checklist, with Dr Matt von Konrat (Field Museum, Chicago, USA) and 35
other international collaborators, contributing author.
•
ARTS:Collaborative Research: A model systematic treatment of a hyper-diverse lineage
descended from early land plants, led by Dr Matt von Konrat (Field Museum, Chicago)
and Dr Blanka Shaw (Duke University, Durham, North Carolina), international
collaborator.
Dr Maurizio Rossetto
•
Biodiversity and Adaptation Transect, with H. McPherson, M van der Merwe, H. Cross, E.
Biffin, Prof. A. Lowe (University of Adelaide).
•
Speciation in the Australian flora: testing explanatory hypotheses in waratahs and their
allies, with P. Weston, M. Baum and Prof. M. Crisp (ANU).
•
Conservation genomics and transcriptomics – a pilot project on rainforest trees, with Prof.
R. Henry (UQ) and S. Delaney (UNSW).
•
Understanding the relationship between trait variation and environmental variables in
Australian rainforests, with R. Kooyman and S. Laffan (UNSW)
•
Nickel hyperaccumulation in Stackhousia: with D. Burge (Duke University, USA), B. Singh
(The University of Sydney), B. Barker (Adelaide Herbarium), L. Rieseberg (The University
of British Columbia, Canada).
•
Phylogeographic studies on Elaeocarpus in northern Queensland, with and Prof. D. Crayn
(James Cook University) and Yumiko Baba (JCU)
•
Genetic diversity in fragmented populations of Davidsonia (Cunoniaceae), with Prof. R.
Henry (UQ) and F. Elliot (SCU).
•
Speciation in native orchids, with M. Whitehead and Prof. R. Peakall (ANU).
•
Phylogeography and biogeography of Podocarpaceae with Prof. A. Lowe (University of
Adelaide), Prof. R. Hill (University of Adelaide).
Dr Karen Sommerville
•
The restoration potential and genetic diversity patterns of Diuris bracteata with Prof.
Caroline Gross (University of New England) and Dr David Tierney (Ecological
Assessments).
Dr Brett Summerell
•
Genetics and taxonomy of Fusarium with Professor John Leslie, Kansas State University.
•
Biosystematics of fungi on Proteaceae and Myrtaceae with Professor Pedro Crous, CBS
Netherlands.
•
Fungal endophytes in rainforest trees with Dr Sandra Abell and Professor Darren Crayn,
James Cook University.
Dr Peter Weston
•
Systematics, biogeography and comparative biology of the Proteaceae with Associate
Prof. N. Barker, Rhodes University, South Africa, Ms M. Baum, Australian National
University, Prof. P. Bernhardt, St Louis University, USA, Prof. J. Bruhl, University of New
England, Dr D. Cantrill, Royal Botanic Gardens Melbourne, Dr M. Cardillo, Australian
National University, Prof. M. Crisp, Australian National University, Dr J. D'Auria, MaxPlanck-Institut für Chemische Ökologie, Germany, Dr K. Downes, Curtin University,
Western Australia, Ms S. Fayed, University of Tasmania, Mr A. Ford, CSIRO Sustainable
Ecosystems, Atherton, Prof. P. Garnock-Jones, Victoria University of Wellington, New
Zealand, Prof. A. Greller, City University of New York, U.S.A., Dr T. He, Curtin University,
Western Australia, Dr G. Jordan, University of Tasmania, Mr R. Makinson, Royal Botanic
Garden and Domain Trust (RBG&DT), Dr A. Mast, Florida State University, USA, Dr P.
McQuillan, University of Tasmania, Dr D. Murphy, Royal Botanic Gardens, Melbourne,
Prof. B. Lamont, Curtin University, Western Australia, Mr P. Olde, (RBG&DT), Dr M.
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Rossetto (RBG&DT), Dr H. Sauquet, Université Paris-Sud 11 (Orsay), France, Ms M.
Stimpson, University of New England.
•
Systematics, biogeography and comparative biology of the Diurideae (Orchidaceae) with
Dr M. Clements, CSIRO Division of Plant Industry, Dr A. Perkins, Western Australian
Herbarium, Mr J. Indsto, New South Wales Forensic and Analytical Science Service.
•
Systematics, biogeography and comparative biology of the Dendrobiinae (Orchidaceae)
with Dr M. Clements, CSIRO Division of Plant Industry, Dr Katharina Schulte, James
Cook University, Prof. D. Crayn, James Cook University
•
Integrating molecular and morphological data for generic delimitation and species
identification in Lauraceae, with Dr M. van der Merwe, Dr M. Rossetto (RBG&DT) and
Prof. D. Crayn, James Cook University.
•
Phylogeny of the Winteraceae, with Associate Prof. J.J. Bruhl, University of New England,
Mr A. Ford, CSIRO Sustainable Ecosystems, Atherton, Ms N. Thomas, University of New
England.
•
Assembly of Southern Floras, with Working Group 18 of the ARC-NZ Research Network
for Vegetation Function, Macquarie University.
•
Biogeography of the Kamdebooberge, South Africa, with Associate Prof. N. Barker,
Rhodes University, South Africa, Dr V. Clark, Rhodes University, South Africa.
Karen Wilson
•
Systematic studies in Juncaceae with Assoc. Prof. J. Bruhl, University of New England
and Dr J. Hodgon, Qld National Parks & Wildlife Service.
•
Systematic studies in Abildgaardieae (Cyperaceae) with Prof. J. Bruhl and Dr K. Clarke,
University of New England, and Dr K. Ghamkhar, Victorian Dept of Agriculture.
•
Systematics of Carpha (Cyperaceae) with Prof. J. Bruhl, University of New England and
Dr Xiufu Zhang.
•
Systematics and phylogeny of Chorizandra (Cyperaceae) with Prof. J. Bruhl and
C.Prychid, University of New England
•
Systematics and phylogeny of Lepidosperma (Cyperaceae) with Prof. J. Bruhl and
George Plunkett, University of New England, Dr J. Hodgon, Qld National Parks & Wildlife
Service, and Dr R. Barrett, Kings Park and Botanic Garden, Perth.
•
Systematics and phylogeny of Schoenoplectus sens. lat. with Dr A. Muasya, University of
Cape Town, Prof. J. Bruhl, University of New England, et al.
•
Systematics and phylogeny of tribe Schoeneae with Prof. J. Bruhl, Dr A Gibbs and P
Musili, University of New England, Dr R. Barrett, Kings Park & Botanic Garden, Drs A.
Muasya & A.Verboom, University of Cape Town.
•
Systematics, biogeography and phylogeny of Carex (Cyperaceae) with international
Carex Working Group (headed by Dr A. Hipp, The Morton Arboretum, Illinois, USA)
Dr Peter Wilson
•
Systematics of the Indigofera pratensis complex with Dr A. Kazandjian, Simon Bolivar
University, Caracas, Venezuela.
•
Relationships and generic concepts in the tribe Chamelaucieae, particularly Baeckea
sens. lat., Hypocalymma and Micromyrtus, with Dr B.L. Rye, Western Australian
Herbarium.
•
Relationships and generic concepts in the Verticordia/Darwinia/Chamelaucium group with
Dr M.D. Barrett, Kings Park and Botanic Garden; and Dr L.M. Copeland, University of
New England.
•
Systematics, phylogeny, and biogeographical affinities of the Indo-Pacific species of
Eugenia (Myrtaceae) with Dr N. Snow, Bishop Museum, Hawaii, and Dr James Smith,
Boise State University, U.S.A.
•
Systematics of the genus Tristaniopsis (Myrtaceae) in Borneo with Dr Berhaman Ahmad,
Universiti Malaysia Sabah.
•
Relationships and generic concepts in the tribe Xanthostemoneae (Myrtaceae) with
Adrien Wulff, Institut Agronomique néo-Calédonien and University of New Caledonia, and
Ellen Weber, Wet Tropics Management Authority, Cairns.
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Great Balls of Fire! Banksia coccinea (Proteaceae) near Quaalup Homestead,
Fitzgerald River National Park, Western Australia
Photo: Peter Weston
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